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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

to Trade (TBT), see the following URL: Foreword - Supplementary information
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gas

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

5 first edition, together with 1ISO 10439-1)1SO 10439-2, and ISO 10439-4, replaces 1SO 104

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

Part 2: Non-integrally geared centrifugal and axial compressors

Part 3: Integrally gedred centrifugal compressors

Part 4: Expander-compressors

enance are

ded for the
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 subject of
Details of
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s, machines

139:2002.

10439 consists of the following pafts, 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.

Users of this International Standard should be aware that 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
International Standard and provide details.

A asterisk

required o
on data she
Annex A, a

This Interr

Annex A an

Annex
Annex
Annex
Annex
Annex
Annex

Annex

*) at the beginning of the paragraph of a clause or subclause indicates that either a deeisid
 further information is to be provided by the purchaser. This information should be,indic{
bets or stated in the enquiry or purchase order (see examples in Annex A, ISO 10439-2:2
hd [SO 10439-4:2015, Annex A).

ational Standard includes the following annexes:

|A: Datasheets

B: Vendor (Supplier) data and drawing requirements (VDDR)
C: Nomenclature

D: Typical materials for integrally geared compressors

E: Inspector’s checklist

F: External forces and moments

G: Rating formulae for integral gearing

d Annex G form a normative part of thisjpart of ISO 10439. Annexes B to F are for information ¢

In this Int
informatio

Vi

n.

brnational Standard, where practical, US customary units are included in parentheses

nis
ted
15,

nly.

for
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INTERNATIONAL STANDARD

ISO 10439-3:2015(E)

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

Part 3:

In

Thi

conjpressors, single-shaft and integrally geared process centrifugal cempressors, and
conjpressors for special purpose applications that handle gas or process air in the

pet

conppressors in conjunction with ISO 10439-1.
NOTE1 See API 672 for packaged plant instrument air compressoers.

NOTE 2  Expander stages are sometimes provided on these machines.

2

The following documents, in whole or in part,are normatively referenced in this docume
spensable for its application. For dated-references, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.

ind

ISO

ISO
for

ISO

and|expander-compressots’— Part 1: General requirements

API
AG

AGNIA 2101-D04, Fundamental rating factors and calculation methods for involute spur and helicd

ASNIEBTC 10-1997, Performance test code on compressors and exhausters

3

Scope

5 part of ISO 10439 specifies minimum requirements and gives recommendation

fochemical, and natural gas industries. This part of ISO 10439 specifi€s integrally geared

Normative references

5389, Turbocompressors — Performance test code

8068, Lubricants, industrial eils-and related products (class L) — Family T (Turbines) — S
ubricating oils for turbines

10439-1, Petroleum, petrochemical and natural gas industries — Axial and centrifugal c|

670, Machinery protection systems

A 2015-1-A01, Accuracy classification system — Tangential measurements for cylindrical g

b for axial
expander-
petroleum,
centrifugal

nt and are

n

pecification

DMmpressors

ears

[ gear teeth

Terms, abbreviated terms, and definitions

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

NOTE A cross-section showing nomenclature of an integrally geared centrifugal compressor is
Annex C.
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4 General

4.1 Dimensions and units

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

4.2 Statutory requirements

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

4.3 Uniflresponsibility

The unit r¢sponsibilities shall be in accordance with ISO 10439-1.
4.4 Basic design
4.4.1 Pefformance

44.1.1 e sectional head-capacity characteristic curve of each compressor section shall [rise
continuougdly 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 % greaterthan the predicted surge capdcity
shown in the proposal.

4.4.1.2 Unless otherwise specified, the design lubricant shall be hydrocarbon oil of viscosity Grad¢ 32
with an FZG load stage of 5, in accordance with ISO 8068.;Viscosity Grade 46 with an FZG load stage
of 5 can bq used as a design lubricant, with the purchaser’s approval. Oils with extreme pressure (EP)
additives shall not be used.

NOTE Typical oil used in refineries and chemical plants has an FZG of 5 or higher. Requiring a higher FZ[; by
design can ffequire the need for special oil for this equipment.

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

NOTE Refer to Annex D for typicdal materials.

4.6 Casings
Casings shall be in accgrdance with ISO 10439-1:2015, 4.6 and 4.6.1 to 4.6.6.

4.6.1 Pressure-containing casings

4.6.1.1 * The maximum allowable working pressure of each pressure casing shall be at least equal
to the specified relief valve set pressure for that casing. The purchaser will specify the relief valve set
pressure(s) for final discharge pressure and intermediate casing pressures, if applicable.

NOTE If only one relief valve pressure is specified, its set pressure does not usually apply to the
intermediate pressure.

4.6.1.1.1 When arelief valve set pressure is not specified, each pressure casing shall be rated for at least
125 % of the maximum specified discharge pressure (gauge) of that pressure casing as determined by the
supplier. System protection shall be furnished by the purchaser.

4.6.1.2 Socket-head or spanner-type bolting shall not be used externally unless specifically approved
by the purchaser. For limited space locations, integrally flanged fasteners might be required.

2 © IS0 2015 - All rights reserved
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2 Casingrepair

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

4.6.

3 Material inspection of pressure-containing parts

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

4.6.

4 Pressure casing connections

Pre

4.6

Main process connections shall be in accordance with ISO 10439-1:2015, 4.6.4.2.

4.6

4.6
whd

a)
b)
The

4.6
for

NOTI

4.6
per

NOT

4.6

The
4.4,

4.6

ssure nacing connectionsshallhein accordanceswzith IS0 10439.1:-201 ':, A6 4 and 4641

nd 4.6.4.2.

4.1 Main process connections

4.2 Auxiliary connections

4.2.1 Ifflanged or machined and studded openings are impracticalfthreaded connections
re they do not come in contact with flammable or toxic gas, with the‘purchaser’s approval g

on non-weldable materials, such as cast iron;
where essential for maintenance (disassembly and assembly).

se threaded openings shall be as specified in ISO 10439-1:2015, 4.6.4.3.8.

tan be used
s follows:

hnd Table 1

4.2.2 Auxiliary connections shall be at least-DN 20 (NPS 3/4-in). See 4.11.1.7 t0 4.11.1.8
huxiliary gearbox connections.

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

4.2.3 Threaded connections forpipe sizes DN 20 (NPS 3/4-in) to DN 40 (NPS 1-1/2-
missible with the approval ofithe purchaser.

E See ISO 10439-1:2015;4.6.4.1.3 for allowable connection sizes.

5 Casing suppottstructure

mounting of the pressure casing (volute) to the gearbox shall be in accordance with ISO 104
1.7. Bolting.used to mount pressure casings shall be in accordance with ISO 10439-1:201!

6 External forces and moments

4.6

n) size are

39-1:2015,
,4.6.1.7.

Fess nozzle

6.1 The. cnpp]ipr shall furnish the allowable forces and moments for each main pro.

which has a customer connection in tabular form with the proposal. If nozzle loadings are not furnished,
they shall be no less than NEMA SM23.

NOTE 1

in ISO 10439-2 compressors (see Annex F).

NOTE 2  Piping system design needs to be rigorous in order to avoid piping expansion joints.

Forces and moments allowed on integrally geared compressors are generally less than those allowed

4.6.6.2 Pressure casing and supports shall be designed to have sufficient strength and rigidity to avoid
adversely affectingimpeller running clearances, gear contact pattern, seals, bearings, and coupling alignment.

© ISO 2015 - All rights reserved
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4.6.7 Variable inlet and/or diffuser guide vanes

4.6.7.1 * Adjustable guide vanes shall be provided when specified or required by the supplier to meet
specified operating conditions.

4.6.7.2 When provided, adjustable inlet guide vanes and operating mechanisms shall be suitable for all
specified operating conditions, as well as start-up, shutdown, trip-out, settling-out, and momentary surge.

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

by replace; ble pnrmanpnﬂy sealed rn]hng element hpnrlngc, if qpprnvpr‘] hy the pnrr‘hqcpr

4.6.7.2.2 |When adjustable guide vanes are used for toxic, flammable, or explosive process gas) then|the
linkage pagsing through the casing or enclosure shall be sealed to prevent leakage.

4.6.7.2.3 |Theinlet guide vanes shall be located sufficiently close to the eye of the impellet to be effective.

4.6.7.2.4 |[The vane foils shall have an aerodynamically smooth surface, espécially where the shfank
enters the gas stream through the housing. A cantilevered design in lieu of a centfe-supported vane defign
is preferredl.

4.6.7.2.5 |The vanes shall be designed such that the vanes will tendt0.@pen on loss of the control signal.

4.6.7.2.6 [A vane control system consisting of a valve positionier with direct driven local posifion
indicator shall be provided that will be visible during operatienof the machine.

4.6.7.2.7 [* Additional components to the vane control’system in 4.6.7.2.6 shall be as specified.
4.6.7.3 *|If specified, the actuation shaft seal shall be buffered using a barrier gas.
4.7 Rotating elements

4.7.1 Eagh impeller and shaft shallbe clearly marked with a unique identification number. This nunjber
shall be on|an accessible area that is-hot prone to maintenance damage.

4.7.2 Unless other shaft(protection is approved by the purchaser, renewable components shal| be
furnished at close clearahce points. Sleeves, spacers, or bushings shall be made of materials that|are
corrosion-fesistant in.thespecified service (see ISO 10439-1:2015, 4.5.1.6 for limitations).

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

4.7.3 Thrustloads from impellers and gears shall be absorbed by individual thrust bearings on pinions
or transmitted to the bull gear thrust bearing by means of thrust rider rings fixed to the pinions and bull
gear. All specified operating conditions and start-up conditions shall be evaluated for residual thrust loads.

NOTE Balance pistons are normally not used. Thrust balancing can be achieved by helix thrust force direction
of the gearing and offsetting impeller aerodynamic thrust forces.

4.7.4 Impeller requirements shall be in accordance with ISO 10439-1:2015, 4.7.10.

4.8 Dynamics

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

4 © IS0 2015 - All rights reserved
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4.8.1 For equipment covered in this part of ISO 14039, a lateral analysis shall be carried out for each
shaft. For the bull gear, this shall consist only of an undamped critical speed map.

4.9 Bearings and bearing housings

Bearings and bearing housings shall be in accordance with 4.9.1 to 4.9.4 and I1SO 10439-1:2015, 4.9.

4.9

4.9

4.9

metfal temperature sensors installed in accordance with API 670.

4.9

opejrating conditions with a maximum oil inlet temperature of 50 °C (120 °E)¢

4.9
agr

4.9

4.9

splif designs requires the purchaser’s approval. The be@rings shall be precision bored with st
cupfo-nickel, or bronze-backed babbitted liners, pads,or shells. The bearings shall be equippe
rotdtion pins and shall be positively secured in the'axial direction.

4.9

4.9

beafing design shall not require removal of the coupling hub to permit replacement of the beg
pads, or shells unless approvedsby the purchaser.

4.9

4.9

babpitted, arranged/for continuous pressurized lubrication to each side.

NOTE Sée 4.7.3 for thrust rider rings.

4.9

.1 General

1.1  Unless otherwise specified. radial and thrust bearings shall be of the hydrodynamic flu

d film type.

1.2 Unless otherwise specified, thrust bearings and radial bearings shall be fitted wi
1.2.1 As design criteria, bearing metal temperatures shall not exceed 100 2C (212 °F)
1.2.2 Inthe event the design criteriain 4.9.1.2.1 cannot be met, thepurchaser and the su
be on acceptable bearing metal temperatures.

2 Hydrodynamic radial bearings

2.1 Sleeve or pad radial bearings shall be used and shall be split for ease of assembly. The

2.2 *Ifspecified, tilting pad bearing pads shall be copper-alloy backed.

2.3 * Unless otherwise specified; the liners, pads, or shells shall be in axially split ho

3 Hydrodynamic thrust bearings

3.1 Thrust bearings can be fixed-geometry (e.g. tapered-land) or tilting-pad type, steel-

3.2\ 1f specified, bearings shall be tilting pad on one or both sides.

th bearing-

ht specified

pplier shall

use of non-

eel, copper,
] with anti-

sings. The
ring liners,

backed and

4.9.3.3 Hydrodynamicthrustbearingsshallbeselectedatnomorethan50% ofthebearingmanufacturer’s
ultimate load rating. In sizing thrust bearings, consider the following for each specified application:

a)
b)
‘)
d)
e)

the shaft speed;

the temperature of the bearing babbitt;
the deflection of the bearing pad;

the minimum oil film thickness;

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

© ISO 2015 - All rights reserved
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f)
g)
h)
i)
NOTE

the design configuration of the bearing;
the babbitt or other bearing surface material alloy and pad material;
the turbulence of the oil film;

load changes due to process changes over the specified operating range.

See SO 10439-1:2015, 3.1.60 for a definition of ultimate load rating for hydrodynamic thrust bearings.

4.9.3.4 Thrust bearings shall be sized for continuous operation under the most adverse specified

operating
following f

a)
b)
‘)
d)
e)

seal m
pressu

stage 1

the mj
equipn

the m
direct

£)

4.9.4 Be
4.9.4.1 T

49.4.2 B
foaming. T

4943 O
shaft seals
contamina

4944 P

4.10 Shafit end seals

4.10.1 Prd

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

Fonditions. Calculations ol the tnrust 10rces snall INclude, but snall not be limited to,
hctors:

hximum design internal clearances and twice the maximum design internal clearances;
rized rotor diameter step changes;

haximum differential pressures;

iximum thrust force that can be transmitted to the compressor thrust bearing by of
nent in the train (i.e. couplings, gears, or a motor without a thfust bearing);

y connected.
aring housings
he term bearing housing refers to all bearing enclosures including the gearbox.

earing housings for pressure-lubricated hydrodynamic bearings shall be arranged to minin
e drain system shall be adequate to'maintain the oil and foam level below shaft seals.

il reservoirs and housingsithat enclose moving lubricated parts (such as bearings
, highly polished parts;"instruments, and control elements shall be designed to minin
ion by moisture, dust;-and other foreign matter during periods of operation and idleness.

rovision shall be'made in the bearing housings for the probes specified in 5.5.7.1.

cess$ seals and seal systems shall be in accordance with ISO 10439-1:2015, 4.10.

the

her

hximum thrust force from the sleeve bearing type.drive if the motor or generator is

hize

and
hize

NOTE 1

NOTE 2

Yy pICal Tross SECtioNnsS Of various Sedat SyStemnTs are givemr i 1SS0 1043912615, Ammex B:

[SO 10439-1 or additional hybrid types are available.

Equipment covered in this part can be available with any of the shaft end seal types covered in

4.10.2 * The purchaser shall specify the type of shaft end seal(s) to be provided and all operating

conditions

including start-up, shutdown, and settling-out conditions.

4.11 Integral gearing

4.11.1 The supplier shall dowel or key the gearbox to the mounting plate to maintain alignment.

© ISO 2015 - All rights reserved
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NOTE Integrally geared compressors are fixed to the mounting plate and are not to be moved for alignment
(to avoid distortion of the gearbox).

4.11.1.1 To the maximum extent practical, gearboxes shall be designed with internal oil passages
to minimize external piping. External piping connections shall conform to the requirements of
ISO 10439-1:2015, 4.6.4.3.

4.11.1.2 The design of internal piping and tubing shall achieve proper support and protection to prevent
damage from vibration or from shipment, operation, and maintenance. Cantilevered piping in excess of
10 pipe diameters shall include reinforcing gussets in two planes at all pipe-to-flange connections.

4.11.1.3 The gearbox shall be designed to permit rapid drainage of lube oil and to minintize pil foaming
(wHich could lead to excessive heating of the oil). For gears with pitch line velocities of thpre than 125 m/s
(25(000 ft/min), consideration should be given to design features such as windage baffles, fal$e bottoms,
adeguate sump depth, and an additional full-size drain connection.

4.11.1.4 Aremovable and gasketed inspection cover or covers shall be provided in the gearbdx to permit
dirdct visual inspection of the full-face width of the pinion(s) and gear. The.inspection opening ¢r openings
shall be at least one-half the width of the gear face.

4.11.1.5 Permanent coatings or paint shall not be applied texthe interior of the casing,|unless the
purthaser approves in advance the material and method of application.

4.11.1.6 A single lube-oil supply connection is preferred:

4.11.1.7 A single lube-oil drain connection from the gear casing is preferred. The minimunp drainpipe
sizg shall be sized to be no more than half full and’shall be based on the total inlet flow to the gear casing,
as shown in Table 1.

TFable 1 — Drain pipe sizes

Inlet flow rate Minimum drain sizea
Litres per minute Us ?:ﬂ:ﬁﬂz per Millimetres Inch
74 19 50 2
176 46 75 3
370 97 100 4
1146 302 150 6
a2 Nominal pipe size.

4.11.1.8 Gearboxes shall be provided with a plugged or flanged-and-blinded purge gas conngction.

4.11.2 Gearbox split lines shall use a metal-to-metal joint. Adequate sealing shall be provided with a
suitable joint compound or groove-type seals. Gaskets (including string type) shall not be used on the
gearbox split lines.

4.11.3 Gear rating

4.11.3.1 When a gearbox has a gear mesh with a ratio of 7:1 or greater, all of the gearing in that gearbox
shall be rated in accordance with Annex G. All other gear sets shall be rated per API 613.

© IS0 2015 - All rights reserved 7
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4.11.3.2 The rated power of the gearing shall not be less than the driver nameplate rating multiplied by
the driver service factor. When there are multiple pinions, the power rating of the gear sets shall not be
less than the following:

a)
b)

110 % of the maximum power transmitted by the gear set.

The maximum power of the driver (including service factor) prorated between all the gear sets,
based on normal power demands. If the maximum transmitted torque occurs at a continuous
operating speed other than the maximum continuous speed, this torque and its corresponding

speed shall be the basis for sizing the gear set.

4.11.3.3 The power rating based upon both pitting resistance and bending strength shall be calcul;
for each m¢mber of each gear set in the unit. The pinion and bull gear teeth can have different ratings
to differen¢es in material properties, geometry factors, and number of cycles under load. The|lowe;
the four rafings (pinion bending, pinion pitting, bull gear bending, bull gear pitting) shall be-used as
gear rating|(see Annex G). Wherever possible, gear sets shall be designed such that failure-will occur
to pitting rither than bending (i.e. wear out before breaking).

NOTE igher gear ratios require a large number of teeth; therefore, it might not bé possible to provide t
design (whifh will fail in pitting rather than bending) without compromising other aspects of the gear design
higher pitcHline velocities).

4.11.3.4 (earing shall be designed and manufactured to meet the requirements of AGMA 2015-1-/
accuracy Gfade 4.

NOTE or equivalent loading conditions, gearing produced to higher quality levels will always resu
longer service life and reduced bearing loads.

4.11.3.5 Tlhe manufacturer shall provide documentation showing that the required quality level
4.11.3.4 haye been met.

4.11.3.6 The pinion face width to working pitch diameter ratio (L/d ratio) shall be limited basec
pinion tooth hardness, as follows:

ited
due
t of
the
due

oth
(i.e.

A01,

on

4.11.3.6.1|For pinion hardness equalte'orless than 38 Rc (BHN 354), L /d shall be limited to 2,0 maximjum.

4.11.3.6.2 |For pinion hardnessequal to or greater than 58 Rc (BHN 615), L /d shall be limited to 1,6 maximum.

4.11.3.6.3|For pinion hardness between 38 and 58 Rc (BHN 354 and BHN 615), L./d shall be limite
L/d =276} 0,02 x H (see-Figure 1), where H is the hardness in Rockwell C.

d to
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Face widtly/diameter ratio limit

1.5 I B e e e e - . -
28 38 48 58 68
Rockwell C hardness

Figure 1 — Face width limit

4.1]1.3.7 The material used for gearing shall meet the specifications for AGMA 2101 Grade |2 material,
as d minimum. If a superior grade of material is used, credit'for the better material shall not pe taken in
the[gear rating.

4.11.3.8 The tooth portion of pinions shall be integral with their shafts.

4.11.3.9 The bull gear can be integral with oy separate from its shaft. Separate shafts shall belassembled
intd the bull gear with an interference fitsuitable for all torque requirements including pulsations.

4.11.3.10 Shafts 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 havq a finished
diafneter of 200 mm (8 in) of Iess shall be forged steel or hot rolled barstock, providing su¢h barstock
meg¢ts all quality and heat treatment criteria established for shaft forgings.

4.11.3.11 Gearboxes shall not require a break-in period.

4.11.3.12 The gearing shall be designed to withstand all internal and external loads |nherent to
gealed, rotating machinery systems to the limit of the installed driver.

4.11.313 The unplated tooth surface on loaded faces of completed gears shall have p finish, as
medsured along the pitch line, of 0,8 pm (32 pin) Ra or better.

4.11.3.14 Hunting tooth combinations are preferred. To achieve this, it can be necessary for the
manufacturer to adjust the exact gear ratio. If such adjustment is impractical, the purchaser and the
supplier shall negotiate a solution. At least one mesh shall be hunting tooth.

NOTE A hunting tooth combination is preferred because the intent is for every tooth on a pinion to mesh with
as many teeth as possible on the mating gear before the same teeth mesh again or repeat. However, with multiple
pinion units, a hunting tooth combination is not as critical because the gear wheel meshes with multiple pinions
and is, therefore, not as susceptible to the problems of non-hunting tooth designs.

4.11.3.15 Each gear and each pinion shall be supported between two bearings. Overhung designs
are not permitted.
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4.12 Nameplates and rotation arrows

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

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

b) serial number;

c) size, type, and model;

d) rated d¢apacity;

e) rated power;

f) gear rgtio;

g) rated input speed or speed range for variable speed driver;

h) purchgser item number;

i) maxinum allowable working pressure of each pressure-containifig casing;

j)  maximum and minimum allowable working temperature of each pressure-containing casing;
k) hydrogtatic test pressure for each pressure-containing casing;

1)  maxinfum sealing pressure of each pressure-containing casing.

NOTE [Normally, multiple nameplates are provided.

4.12.3 Rofation arrows shall be cast-in or attached for the bull gear rotation at a readily visible location.

NOTE Jee ISO 10439-1:2015, 4.12.

5 Accegsories

Accessoriep shall be in accordance with ISO 10439-1:2015, Clause 5.

5.1 Drivers
Drivers shall be in\aceordance with ISO 10439-1:2015, 5.1.

5.2 Couplings and guards

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

5.3 Lubrication and sealing systems

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

5.4 Mounting plates
Mounting plates shall be in accordance with ISO 10439-1:2015, 5.4.

5.4.1 *Ifspecified or approved by the purchaser, the oil reservoir shall be integral with the baseplate.

10 © IS0 2015 - All rights reserved
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2 *If specified, the baseplate shall have a series of machined mounting pads suitable fo

field-installed soleplates to facilitate installation.

NOTE

5.4.

See API RP 686 2nd edition, Annex C, Figure C.1.

3

shall also supply the soleplates needed for field installation.

5.5

5.5

5.5

5.5

Controls and instrumentation

r mating to

*If specified, when machined mounting pads as indicated in 5.4.2 have been specified, the supplier

1 Controls and instrumentation shall be in accordance with ISO 10439-1:2015, 5.5.
2 Control systems

2.1 *Foraconstant-speed centrifugal compressor, the control signal shall actuate eithera

furnpished control valve in the compressor inlet piping or the adjustable inlef guide vanes

diffi

5.5

ser vanes furnished by the supplier as an integral part of the compressor; as specified.

2.2 If adjustable inlet guide vanes or variable diffuser vanes are‘specified, the supplie

furnish a guide-vane positioner compatible with the type of control'signal specified by the pu

5.5
van

5.5
5.5
5.5
5.5
5.5

5.5
pro
bea

5.5
wit

5.5.

bes adjacent tg"each radial bearing, two axial-position probes for each shaft equipped w
Fing, and a ofie-event-per-revolution probe for each shaft.

7.2 Vibrationand axial position transducers shall be supplied, installed, and calibrated in
1 AR 670.

2.3 *If specified, the guide vane positioner shall include a local manual override. A di
e position indicator that will be visible during operation‘of the machine shall be provided.
3 Instrumentand control panels, when supplied,shall be in accordance with ISO 10439-1:
4 Instrumentation, when supplied, shalkbe in accordance with ISO 10439-1:2015, 5.5.4
5 Alarms and shutdowns, when supplied, shall be in accordance with ISO 10439-1:2011
6 Electrical systems, whenssupplied, shall be in accordance with ISO 10439-1:2015, 5.5
7 Vibration, position,@nd bearing temperature.

7.1 Unless otherwise specified, the following transducers shall be provided: two radig

purchaser-
pr variable

I shall also
rchaser.

fect-driven

2015,5.5.3.

,5.5.5.

l-vibration
th a thrust

hccordance

7.3

in accordance with API 670.

* If specified, radial shaft vibration and axial position monitors shall be supplied and calibrated

5.5.7.4 Two bearing temperature sensors shall be supplied, installed, and calibrated for each radial and
thrust bearing in accordance with API 670.

NOTE The second sensor can be used as a spare.

5.5.7.5 * The purchaser shall specify the type of temperature sensors required per API 670.

5.5.7.6 * If specified, a bearing temperature monitor shall be supplied and calibrated in accordance
with API1 670.
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5.5.7.7

calibrated in accordance with API 670.

NOTE

reaching high gear mesh frequencies.

5.5.7.8

with API 670.

5.6 Piping and appurtenances

* If specified, an accelerometer shall be supplied, installed at the shaft on the gearbox, and

Commercially available accelerometers that have hazardous area certifications have difficulty

*If specified, an accelerometer monitor shall be supplied, installed, and calibrated in accordance

5.6.1 Ge|

Piping and

5.6.1.1 V|
mounted a
at the edge
groupings

NOTE '

*

5.6.1.2
armoured

5.6.2 Pr

5.6.2.1 U
ISO 10438;

NOTE 4

*

5.6.2.2

*

5.6.2.3
purchaser-
NOTE1 |

NOTE2 4

5.7 Speq

neral

hppurtenances furnished shall be in accordance with 5.6.1.1 to 5.6.2.3 and ISO 1043951:2015,

bpurtenances, located within its confines. The piping shall terminate with.flanged connect
ind off base facilities.

'he oil reservoir and oil system can be combined in the baseplate (see-5.4.1).

If specified, a liquid injection manifold shall be supplied<It shall include a throttle valve
low meter, a check valve, a pressure indicator, and a blogk valve for each injection point.

bcess piping and accessories

nless otherwise specified, process piping, iffurnished, shall be in accordance with ISO 1043
2,and ISO 10438-4.

API 614 5th edition is identical to 1SO.10438 (all parts):2007.
[f specified, the purchaser shalltfurnish piping specifications for supplier furnished process pip

If specified, the supplier shall provide process gas heat exchangers in accordance ¥
provided specifications.

Refer to ISO 10438-1for process heat exchanger requirements.

\PI 614 5th edition is identical to ISO 10438 (all parts):2007.

ial tools

5.6.

/hen a baseplate has been specified, the supplier shall furnish all piping.systems, includling

ons

of the baseplate. The purchaser will furnish only interconnecting piping between equipnjent

, an

ing.

vith

Special too

sshall be in accordance with ISO 10439-1:2015, 5.7.

6 Inspection, testing, and preparation for shipment

6.1 General

General requirements for inspection, testing, and preparation for shipment shall be in accordance with

[SO 10439-

6.2

1:2015, 6.1. Also refer to Annex E for inspector’s checklist.

Inspection

Requirements for inspection shall be in accordance with 6.2.1.1 to 6.2.1.2 and ISO 10439-1:2015, 6.2.

12
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6.2.1 Gear contact checks
6.2.1.1 Each set of installed gears shall be checked for contact in the job gearbox at the supplier’s shop.

6.2.1.2 A thin coating of colour transfer material (such as Prussian blue) shall be applied at three
locations, 120 degrees apart, to four or more teeth of the dry degreased gear. (Layout dye shall not be
used for the assembly contact check.) With the gear held firmly, the coated teeth shall be rotated through
the mesh with a moderate drag torque applied in a direction that will cause the teeth to contact on the
normally loaded faces. The colour transfer shall show evidence of contact distributed across each helix,
as prescribed by the supplier. Prior to the contact tests, the supplier shall make available to the purchaser
a cqntact drawing or supplier engineering specification that defines the acceptable contact. [[he results
of the contact check shall be preserved by lifting the contrasting colours from a tooth by.applying and
peeling off a strip of clear adhesive tape and then applying the tape to a notated sheet ofjwhitd paper. The
drapving or specification and the results of the contact checks shall be preserved for @yleast 2{ years and
shall be available to the purchaser on request.

NOTE Unmodified leads generally show about 80 % contact across the tooth length.

6.3| Testing

In dddition to the requirements of ISO 10439-1:2015, 6.3, the compressor shall be tested in ficcordance
with 6.3.1 and 6.3.2. Other tests that can be specified are deseribed in 6.3.3.

6.3]1 Mechanical running test

6.3/1.1 The requirements of 6.3.1.1.1 to 6.3.1.1.5%shall be met before the mechanical runhing test is
performed.

6.3/1.1.1 The contract shaft seals and bearings shall be used in the machine for the mechanical rjunning test.

6.3/1.1.2 Compressors covered inthis part generally do not use oil-injected seals or seal-¢il systems.
When these are specified, testing shall be as agreed between user and supplier.

NOTE For guidance, see ISQ 10439-1:2015, 6.3.2.

6.3]1.1.3 0il viscosity, \pressures, temperatures, and filtration shall be within the range of operating
values recommended inthe supplier’s operating instructions for the specific unit being tested| Overall oil
flow rates for eachoitsupply line shall be measured.

6.3/1.1.4 Following the mechanical running test, the requirements of ISO 10439-1:2015, 6.8.5.10 shall
be thet, aswell as the requirements of 6.3.1.4.1 and 6.3.1.4.2.

NOTE API 614 5th edition is identical to ISO 10438 (all parts):2007.

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

6.3.1.2 Themechanical running test of the equipment shall be conducted as specified in 6.3.1.2.1t0 6.3.1.2.4.

NOTE Testing with the contract coupling(s) is preferred.

6.3.1.2.1 The equipment shall be accelerated to the maximum continuous speed and run until bearings,
lube-oil temperatures, and shaft vibrations have stabilized.

NOTE Operating equipment at or near-critical speeds is normally avoided.
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6.3.1.2.2 For variable speed machines, the speed shall be increased to trip speed and the equipment
shall be run for a minimum of 15 min.

6.3.1.2.3 The speed shall be reduced to the maximum continuous speed, and the equipment shall be

run for 4 h

continuous operation.

6.3.1.2.4 The following seal flow data shall be taken during the mechanical running test to ensure that
the seals are installed and operating properly:

a) forsingle dry gas seals, flow in the vent line from each seal shall be measured;

b) fortan

c) fordot

dq

NOTE 1
manufactur

NOTE2 |
gas leakage

6.3.1.3 D

6.3.1.3.1

and the op
vibration s
speed. Any|

6.3.1.3.2

6.3.1.3.3

data shall |
cover a fre
of any dis
ISO 10439
additional

6.3.1.3.4
conform toj

6.3.1.3.5
accordancg

Hem dry gas seals, flow in the primary and secondary ventline from each seal shall be measu

ible dry gas seals, the total seal gas flow to each seal shall be measured.

Jeal performance at contract conditions is normally determined in separate fests by the

er (see 1ISO 10439-1:2015, 4.10 for the requirements).

low in the vents of single or tandem seals can include buffer or separation.gas in addition to pro
through the seal.

uring the mechanical running test, the requirements of 6.3.1.3.1-to 6.3.1.3.7 shall be met.

During the mechanical running test, the mechanical operation of all equipment being te
eration of the test instrumentation shall be satisfactory, The equipment measured unfiltg
hall not exceed the limits of ISO 10439-1:2015, 4.8,8.8 and shall be recorded at the opera
other test acceptance criteria shall be agreed and(stated in the test agenda.

Casing vibration shall not exceed an overallNevel of 4 Gs peak at gear mesh frequency.

While the equipment is operating at/maximum continuous speed or other speeds, vibra
be acquired to determine amplitudes’at frequencies other than synchronous. This data s
quency range from 0,25 times, te-8 times the maximum continuous speed. If the amplif]

-1:2015, 4.8.8.8, the purchaser and the supplier shall agree on the requirements for
festing and on the equipment acceptability.

The mechanical-runhing test shall verify that lateral critical speeds below running sp
the requirements‘of ISO 10439-1:2015, 4.8.2.

* If specified, shop verification of the unbalanced response analysis shall be performe
with 1§610439-1:2015, 4.8.3.

6.3.1.3.6

*IPspecified, all real-time vibration data as agreed by the purchaser and the supplier sha

Fed;

seal

Cess

bted
red
king

fion
hall
ude

Crete, nonsynchronous vibration exceeds 20 % of the allowable vibration as defined in

any

eed

d in

1 be

recorded and a copy provided to the purchaser.

6.3.1.3.7

* If specified, the user can bring in vibration equipment to record baseline readings.

6.3.1.4 Following the mechanical running test, the requirements of ISO 10439-1:2015, 6.3.7.2 shall be
met, as well as the requirements of 6.3.1.4.1 and 6.3.1.4.2.

6.3.1.4.1 The tooth mesh shall be inspected for proper contact and for surface damage resulting
from the test.

6.3.1.4.2 Spare rotor sets ordered to permit concurrent manufacture shall also be given a mechanical
running test in accordance with the requirements of this standard. Complete spare set shall be run as a unit.

14
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6.3.2 Assembled compressor gas leakage test

6.3.2.1 After the mechanical running test is completed, each completely assembled compressor casing
intended for toxic, hazardous, or flammable service shall be tested as required in 6.3.2.2 and/or, if
specified, 6.3.2.3.

NOTE These tests are intended to verify the integrity of the casing joint. Some shaft seal designs are not gas
tight. Therefore, leakage from these seals during this test is acceptable.

6.3.2. 2 The assembled compressor (mcludlng end seals) shall be pressurlzed W1th an inert gas, to the
maiTuT Tager and the
supplier; held at no less than this pressure for a minimum of 30 mln and sub]ected to a soap-hubble test,
or dlternate method, to check for gas leaks. The test shall be considered satisfactory when njo casing or
casing joint leaks are observed. If design mole weight is less than 12, the test gas shall:b¥€ helifim.

NOTE The test gas mole weight will approximate or be less than the contract gas maqle weight.
6.3]2.3 *Ifspecified, theassembled compressor (with or withoutend sealsinstalled) shall be pressurized
with an inert gas to the maximum specified discharge pressure, held at this pressure for a njinimum of

30 1nin, and subjected to a soap-bubble test, or alternate method, to check for gas leaks. The test shall be

conpidered satisfactory when no casing or casing joint leaks are gbserved.
NO']

E The requirements of 6.3.2.2 and 6.3.2.3 can necessitatetwo separate tests.

6.3]3 * Optional tests

Thd
and

purchaser should specify whether any of the following shop tests shall be performed. The
the supplier shall agree upon test details priet'to the test.

purchaser

6.3{3.1 Performance test

6.3
ISO
spe

3.1.1 The compressor shall be performance tested in accordance with ASME PTC 10-1997 or
5389, as specified. A minimum of five points, including surge and overload, shall be taken at normal
ed and vane setting. For variable speed or variable vane machines, additional points can b specified.
NO'

E Refer to the applicable test code for general instructions. ASME PTC 10-1997 does not apply fo some low-

pres

6.3

told

not

sure ratio compressors. Réfer to PTC 10-1997, 1.2.2 for the selection of the appropriate test code t

3.1.2 For variable speed or variable vane machines, head and capacity shall have ze
rance at the(ermal operating point (or other point as specified), and the power at this
exceed 104% of the supplier-predicted shaft power value. This tolerance shall be inclusiy

be used.

"0 negative
point shall
e of all test

told

NOTE Both of the performance test codes referred to have provision for calculating inaccyracy based
on ipnstrumentation and procedures. These test inaccuracies are already included in the above tolerance and,

therefore, are not to be further added.

rances. Stirge shall comply with provisions of 4.4.1.1.

6.3.3.1.3 For constant-speed compressors, the capacity shall be as specified in 6.3.3.1.2. The head shall
be within the range of 100 % to 105 % of the normal head. The horsepower, based on measured head
at normal capacity, shall not exceed 107 % of the value at the specified normal operating point. If the
power required at this point exceeds 107 %, excess head can be removed by trimming impellers at the
purchaser’s option.

6.3.3.1.4 The performance test shall be conducted using only one contract rotor set, unless additional
performance testing is specified.
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6.3.3.1.5 Compressors with intermediate specified process pressures shall have individual sectional

head (pres

sure) tolerances as agreed.

6.3.3.2 Complete unit test

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 with the
purchaser’s approval. The complete unit test can be performed in place of or in addition to separate tests
of individual components specified by the purchaser. If specified, torsional vibration measurements
shall be made to verify the supplier’s analysis.

6.4 Prellaration for shipment

6.4.1 Prg

*

6.4.1.1
completed

7 Supp

Supplier’s ¢lata shall be in accordance with ISO 10439-1:2015, Clause 7.

7.1 Gen

7.1.1 Th
Clause 7. T
noted on th
data as agré

712 On
by the abbi

7.1.3 Suppliers shall provide bearing temperature alarm and shutdown limits.

7.2 Proposals

Proposals

7.3 Conf

Contract d

paration for shipment shall be in accordance with 6.4.1.1 and ISO 10439-1:2015,6.4.

If specified, the fit-up and assembly of machine-mounted piping, intercoolers, etc. shal
in the supplier’s shop prior to shipment.

ier’s data

bral

e information to be furnished by the supplier is specified in Annex B and ISO 10439-1:2
he supplier shall complete and forward the VBBR form in Annex B to the address or addre
e inquiry or order. This form shall detail the\schedule for transmission of drawings, curves,
bed to at the time of the order, as well as the number and type of copies required by the purchz:

the data sheets and in drawingssahd tables, the shaft rotational direction shall be design{
eviations CW or CCW (see 4.12.3):

thall be in aceordance with ISO 10439-1:2015, 7.2.

'ract data

hta’shall be in accordance with ISO 10439-1:2015, 7.3.

I be

15,
Eses
and
|Ser.

ted
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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
INTEGRALLY GEARED COMPRESSOR REV/APPR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 1 OF 2  REQNNO.

1|APPLICABLE TO: OPROPOSAL OPURCHASE OASBULT

2|FOR UNIT

3|siTE SERIAL NO.

4[SERVICE NO.REQUIRED

5|MANUFACTURER DRIVER TYPE (+3.11)

6|MODEL DRIVER ITEM NO.

7|APPLCABIESTANDARD: O US O SO

8|NOTE|INFORMATION TOBE COMPLETED BY: O PURCHASER [] MANUFACTURER /\ PURCHASER OR MANUFACTURER

9 OPERATING CONDITIONS

0 NORMAL OTHER CONDITIONS (1-2.1.1.1)

1 (ALLDATA ON PER UNIT BASIS) (+2.112) RATED B c D E

© (NOTE 1)

B| O dASHANDLED (ALSO SEE PAGE )

#| A\ dAS PROPERTIES (+2.114) -

| [] N(m¥/h) (108 barA & 0T DRY)

®[ O fEIGHTFLOW  (b/min) O WET O DRY

7 INLET CONDITIONS

8| O HRESSURE (barA)

0| O TEMPERATURE (C)

20[ O HELATIVE HUMIDITY %

21| O MOLECULAR WEIGHT

22| [ dprcv (K1) OR (Kave)

23| [[] dOMPRESSIBILITY (Z1)OR (Zayg )

24| [] JLET VOLUME  (m¥h) O wetr O DRY

25 ISCHARGE CONDITIONS

26| O HRESSURE (barA)

27| [J EMPERATURE (T) (ESTIMATED)

28| [ dprcv (k2) OR (Kave)

29| [] dOMPRESSIBILITY (Z2) OR (Zava)

30| [0 dnP REQUIRED (kW)

31| [J TRAIN (BkW) REQUIRED

32| [J bkw) REQUIRED AT DRIVER INCL.EXT.LOSSES (GEAR, ER(N)

33| [] PEED of driver  (rpm)

34| [ TURNDOWN (%)

35| [] OLYTROPIC HEAD  (N-m/kg)

36| [] HOLYTROPIC EFFICIENCY (%)

37| O JERTIFIED POINT

38| [] HERFORMANCE CURVE NUMBER

39 FAROCESS CONTROL (1-3.4.2.1)

40| O METHOD QO SUCTION THRORTLING O VARIABLE INLET QO SPEED VARIATION O DISCHARGE O VARIABLE DIFFUSER

41 FROM (barA) GUIDE VANES FROM % BLOWOFF OR GUIDE VANES

42 TO (barA) (3-24) TO % RECIRCULATION (3-24)

43 HGNAL O SQDRCE (+3.4.2.9)

44 TYRE QO ELECTRONIC O PNEUMATIC QO OTHER

45 RANGE MA (barG)

46|REM ARKS® Note 1 IF GAS ANALYSIS IS GIVEN, MANUFACTURER SHALL SUPPLY GAS PROPERTIES, OTHERWISE DATA SHALL BE SUPPLIED BY USER

47

48

49

50

51

52

53

54

55

56
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56

REVISION 0 1 2 3
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 2  OF 12 REQ'N NO.
1 OPERATING CONDITIONS (Continued) (1-2.1.1.1) (1-3.1.2) (1-3.1.3)
2|GAS ANALYSIS: OTHER CONDITIONS
3] O MmoL% NORMAL RATED B c D E REMARKS:
4 MW
5|AR 28,966
6|OXYGEN 32.000
FINITROGEN 28,0
8|WATER VAPOR 18,0%
9|CARBON MONOXIDE 28010
10|CARBON DIOXIDE 4400
#|HYDROGEN SULFIDE 34,076 (12216}
2|HYDROGEN 20% (122,19)
B|METHANE 6,042
#%|ETHYLENE 28,052
5|ETHANE 30,068
6|PROPYLENE 42,078
7|PROPANE 44,094
B|-BUTANE 58.20
9|n-BUTANE 58.20
20(-PENTANE 72,46
21|n-PENTANE 72,46
22|HEXANEPLUS
23|CORROSIVE AGENTS (+2213)
24
25(TOTAL
26(AVG.MOL.WT.
27|LOCATION: (1-2.1.8) NOISE SPECIFICATIONS: (1-2.1.9)
28| O INDOOR O OUTDOOR O GRADE QO APPLICABLE TOMACHINE:
29 O HEATED (O UNDER ROOF O MEZZANINE SEE SPECIFICATION
30 O UNHEATED O PARTIAL SIDES O O APPLICABLE TO NEIGHBORHOOD:
31(SITE DATA (1-2.1.8) SEE SPECIFICATION
32| O ELEVATION (m) BAROMETER (barA) ACOUSTIC HOUSING: O YES QO NO
33| O RANGE OF AMBIENT TEMPS: APPLICABLE SPECIFICATIONS:
34 DRYBULB WET BULB AP167,7TH CHAPTER &3
35 NORMAL (©) (O VENDOR HAVING UNIT RESPONSIBILITY (+15.53) (+18) (+2.13)
36 MAXIM UM (©)
37 M INIM UM (©) O GOVERNING SPECIFICATION (IF DIFFERENT)
38 ©)
39|UNUSUAL CONDITIONS* QO bpusT O FUMES QO ELEC.AREA CLASS. (+2.1%) QO NEC QO EC
40 EQUIPMENT
41| O OTHER (+2.18) CLASS GROUP DIV.
42 ZONE GROUP TEMP CLASS
43| O COPPERAND COPPER ALLOYS PROHIBITED (+2.2.14) CONTROL PANNELS
44(COATHIG)(1-2.2.1.16) CLASS GROUP DIV.
45 O RODATING COMPONENTS ZONE GROUP TEMP CLASS
46} (O/STATIONARY COMPONENTS INSTRUMENT AND CONTROLS -
47{REM ARKS: STANDARD QO NEMA QO EC
x5 NDOOR CUTDOOR
49 CONTROL ENCLOSURE
50 TERMINAL BOX
51
52
53
54
55
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INTEGRALLY GEARED COM
DATA SHEET (API1617-8TH
SIUNITS (bar)

PRESSOR
Chapter 3)

REVISION 0 1 2 3 4
DATE

JOB NO. ITEM NO.

PAGE 3 OF 12 REQ'N NO.

CONSTRUCTION FEATURES (1COLUMN PER STAGE, USE ADDITIONAL SHEETS IF NEEDED)

B BNV BT RIS 2B 0 oD A W N

B OR OB LR W W W W W oW W W @RNNNNDNNNNGGN
2 W M R O © ® N B ON X O 0 N o g s e NN o

45

Rotor

Rotor1

Stage

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5 Stage 6

[JcasinG:

MODEL

CASING SPLIT

ATERIAL

THICKNESS (mm)

CIORROSION ALLOWANCE (mm)

AX.ALLOWABLE PRESS (barG)

TEST PRESS (barG)
AX.ALLOWABLE TEMP. (C)
AX.OPERATINGTEMP  (C)
IN.OPERATING TEM PERATUREC)
AXCASING CAPACITY  (m¥h)
] INLET CONNECTIONS

TkPE

ORIENTATION

FLANGED OR STUDDED?
ATING FLG & GASKET BY VENDOR?
S VELOCITY
ISCHARGE CONNECTIONS

(1-2.3.2.

(m/s)
(1-2
PE
RIENTATION
LANGED OR STUDDED?
ATING FLG & GASKET BY VENDOR?
GFAS VELOCITY
QO INTERMEDIATE MAIN PROCESS CONN

e = - Bl )

(m/s)

DJSCH. PRESSURE (barG)
INLET PRESSURE (barG)
D ADJUSTABLE INLET GUIDE VANES
ATERIAL

2.1, 1-2.3.2.2.7)

.3.2.2.1, 1-2.3.2.2.7)

ECTIONS (2-2.4.5)

NP. INLET GUIDE VANES
[] M PELLER:
AMETER
mber of VANES
PE (OPEN,ENCLOSED, ETC.)
PEFABRICATION
ATERIAL
IN.YIELD STRENGTH (MPa)
L\RDNESS: (Rc) (BRINNEK)
SMALLEST TIP INTERNQIWIDTH
AX.MACH.NO. @ IMPELLER EYE
AX.IMPELLER MEAD @ 100% SPEED
AX.IMPELLER TIP SPEED
[] oFFUSER(GUIDE VANES
APJUSTABLE?

—H 4 =z O

uy

(mm)

(m)

(m/s)

MATERIAT

NO.GUIDE VANES

REMARKS:
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24 D SEALMANUFACTURER

QO SYSTEM RELIEF VALVE SET PT.

REVISION 0 1 2 3 4
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 4  OF 12 REQ'N NO.
1 CONSTRUCTION FEATURES, continued (1COLUMN PER STAGE, USE ADDITIONAL SHEETS IF NEEDED)
2 D SHAFT SLEEVES: Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6
3 MATERIAL
4 AT SHAFT SEALS?
5 OTHER LOCATIONS?
6 SHAFT SEALS: (+2.8.11, 12.8.15)
WS IVEE V-1 428 42\
8] O SETTLING OUT PRESSURE (barG)
9] O MINIMUM SEALING PRESSURE  (barG)
©| O TYPEBUFFER GAS,PRIMARY
1 [] PRESSURE  (barG) (12.8.16)
© [] FLOWRATE  (kg/h) (+2.8.16)
B [J FILTRATION (+2.8.16)
#| O TYPEBUFFER GAS, SECONDARY
5 [] PRESSURE  (barG) (+2.8.16)
% [ FLOWRATE  (kg/h) (+2.8.16)
7 [J FILTRATION (+2.8.16)
8| [] FLOWRATE TOPROCESS
©| O BUFFER GAS SYSTEM REQUIRED
20| O MANIFOLD (+35.14)
211 O METHOD OF CONTROL  (+28.15)
22| O BUFFER GAS CONTROL SYSTEM SCHEMATIC BY VENDOR
23] O PRESSURIZING GAS FOR SUBATM OSPHERIC SEALS (+2.8.2.4) QO EDUCTOR QO INJECTION  (+2.823)

25|BEARING TEMPERATURE DETECTORS (2-3.4.7)
26| O SEEATTACHED API-670 DATASHEET
27| O THERMOCOUPLES TYPE

28| O RESISTANCE TEMP DETECTORS

29 QO RESISTANCE MATERIAL @) (ONGTY

30 [] ALARM TEMPERATURE  (€)

31 [] SHUTDOWN TEMPERATURE  (€)

32 (O PROVISION FOR LOCAL DISCONNECT (+2.7.4.6)

33| O LOCATION-JOURNALBEARING

34 NO. EAPAD EVERY OTHER PAD, PER BEARING

35 OTHER T

36| O LOCATION-THRUST BEARING

37 NO. EA PAD EVERWOTHER PAD PER BEARING

38 OTHER o

39 NO. (INACT) EA PAD EVERY OTHER PAD PER BEARING|
40 OTHER o = -

41| O LOCALDISCONNEETION(+2.7.4.6)

42| (O MONITOR SURPTIED-BY (2-34.74)

43 QO LocAfigh ENCLOSURE

44 O MFR [] mopEL

45 [JSscALE RANGE ALARM O seT@ ©)
46 O-8HUTDOWN: [] SET @ ___(©® O TMEDELAY (sec)

VIBRATION DETECTORS:

Q SEEATTACHED API-670 DATA|SHEET

OnTYPE [] moDEL
O MFR
O NO.AT EA SHAFT BEARING TOTALNO.
O OSCILLATOR-DETECTORS SUPPLIED BY T
O MFR ] moDEL
O MONITOR SUPPLIED BY (2-34.72)
O LOCATION ENCLOSURE
O MFR. [] mopEL
[] scALERANGE ALARM OseT@ (um)

QO SHUTDOWN: [] seET@
QO CASING VIBRATION TRANSDUCERS
QO CASING VIBRATION MONITORS

(um) O TIMEDELAY

(sec)

AXIAL POSITION DETECTOR:

47/KEY PHASOR REQUIRED

48, O COMPRESSOR O GEARHS. O GEARLS.

QO SEEATTACH.API-670 DATA SHEET

O TYPE [] mopEL
O MFR QO NO.REQUIRED
QO OSCILLATOR-DEMODULATOR SUPPLIED BY

O MFR [] mopEL
O MONITOR SUPPLIED BY

QO LOCATION ENCLOSURE

O MFR. [] moDpEL

[J] scALERANGE ALARM OseT@ (um)

O sHutDOwN: []sET@

(um) O TIMEDELAY

I9[REMARKS:
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INTEGRALLY GEARED COMPRESSOR
DATA SHEET (API1617-8TH Chapter 3)

SIUNITS (bar)

REVISION 0 2 3 4
DATE

JOB NO. ITEM NO.

PAGE 5 OF 12 REQ'N NO.

CONSTRUCTION FEATURES, ROTORS (1COLUMN PER ROTOR, USE ADDITIONAL SHEETS IF NEEDED)

43
44
45
46
47
48
49
50

51
52
53
54
55
56

[] DRIVER SPEEDS:
MAX.CONT.

TRIP SPEED

|:| ROTOR NUMBER

PITCH LINE VELOCITY
NORMALDIAMETRALPITCH
HELIX ANGLE

(m/s)

PRESSURE ANGLE

BULL GEAR ROTOR 1

ROTOR 2

ROTOR 3 ROTOR 4

EED  (rpm)

RVICE POWER (kW)
RVICEFACTOR

UMBER OF TEETH

CEWIDTH (mm)

GMA GEOMETRY FACTOR "J"
GMA GEOMETRY FACTOR "I
INIMUM HARDNESS (Rc)
(OTOR WEIGHT (INC WHEELS)
[ACKLASH (mm)

EARBOX FULL LOAD POWER LOSS

TERAL CRITICAL SPEEDS (DAMPED
RST CRITICAL

COND CRITICAL

IRD CRITICAL

URTH CRITICAL

(kg)

(ORSIONAL CRITICAL SPEEDS:
RST CRITICAL

COND CRITICAL

IRD CRITICAL

URTH CRITICAL

OJooo

ABILITY ANALYSIS (+2.6.5)
IBRATION:

LLOWABLE TEST LEVEL (PK-PK)
ALANCE PISTON:
ATERIAL

HXATION METHOD
[ORMAL CLEARANCE
REA  (mm?)

| OW, NORMAL CLEARANCE#" (Ka/h)
| OW, 2x NORMAL CLEAR¢ (Kg/H)
RESS. CONN.BAL LINE (2-26.4.3)

O QOoo

(mm)

o e« i 1 B

)

AIN LATERAL ANALYSIS REQUIRED (+2.6.2.6)
AIN TORSIONAL ANALYSIS REQUIRED (+2.6.7.1)

TERALANALYSISADDITIONAL REQUIREMENTS (12.6.2.4)

ST OF TRAIN UNDESIRABLE SPEEDS (1+2.6.14)

REMARKS:
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REVISION

DATE

INTEGRALLY GEARED COMPRESSOR
DATA SHEET (API 617-8TH Chapter 3)
SIUNITS (bar)

JOB NO.

ITEM NO.

PAGE 6

OF 12

REQ'N NO.

CONSTRUCTION FEATURES, ROTOR BEARINGS (1COLUMN PER ROTOR, USE ADDITIONAL SHEETS IF NEEDED)

RADIAL BEARINGS, DRIVE END

BULL GEAR

ROTOR 1

ROTOR 2

ROTOR 3 ROTOR 4

O rvre

] MANUFACTURER
[ LENGTH (mm)
[] SHAFT DIAMETER (mm)

T[] ONTT COAD (AC TTALLOW)
[] BASEMATERIAL

[[] BABBIT THICKNESS ~ (mm)
[] NUMBER OF PADS

[] LOAD: BETWEEN/ON PAD
[] PIVOT: CENTER/OFFSET, %
[[] RADIAL BEARING SPAN

3 © o N o o~ ow N

RADIAL BRG, OPPOSITE DRIVE END

[ Tvpe

[J MANUFACTURER

[J LENGTH (mm)

[] SHAFT DIAMETER (mm)
[] UNIT LOAD (ACT/ALLOW)
[] BASEMATERIAL

3 B A B o R BN

N N
NN S

[J NUMBER OF PADS
[] LOAD: BETWEEN/ON PAD
[] PIVOT: CENTER/OFFSET, %

NN
ENER]

[] BABBIT THICKNESS (mm)

N
o

THRUST BEARINGS , ACTIVE

IN)
)

[ rvee

[] MANUFACTURER

NONN
© ®

[J UNIT LOAD (ULT) (MPa)
[JAREA  (mm?)

[] NUMBER OF PADS

[] PIVOT:CENTER/ OFFSET, %
[] PAD BASE MATERIAL

[] coPPERBACKED?

[J] COLLAR MATERIAL

WoWw W W W W o W
IS A O N KX S

I:l SIZING CRITERIA

w
<3

[] UNIT LOADING (max) ~ (MPa)

I:l INTEGRAL OR REPLACEABLE COLLAR?

D FLOODED OR DIRECTEDLUBRICATION?

w
o

THRUST BEARINGS , INACTIVE

N
o

[ rvee

] MANUFACTURER

AN
SN A

[ UNIT LORPNOLT) (MPa)
[J AREA ) (mm?)

[L] NOMBER OF PADS
[YPIVOT:CENTER/ OFFSET, %

D PAD BASE MATERIAL
Ag D COPPERBACKED? (2:2737)

S BB N
N> o &

[ uniT LoARINGax)  (MPa)

49 I:l COLLAR MATERIAL

5

I:l SIZING CRITERIA (2-2.7.3.5)

50 D INTEGRAL OR REPLACEABLE COLLAR?

52 D FLOODED OR DIRECTED LUBRICATION?

53|REM ARKS:

54

55

56
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REVISION 0 1 2 3 4
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 7 OF 12 REQN NO.
1 (] OTHER CONNECTIONS
2|SERVICE: NO. SIZE TYPE NO. SIZE TYPE
3| [] LUBE-OILINLET [ PrRESSURE
4| [] LUBEOIL OUTLET [] TEMPERATURE
5| [] SEAL-OILINLET [[] SOLVENT INJECTION
6| [] SEAL-OIL OUTLET [] PURGEFOR:
7| [ sfALGAS INLET L] BRG.HOUSING
8| [] SEAL GAS OUTLET [] BTWN BRG & SEAL
9| [J cpSINGDRAINS [[] BTWN SEAL & GAS
0| [] S|AGEDRAINS
1| O INDVIDUAL STAGE DRAINS REQUIRED (+2.3.2.17)
2| O VALVED &BLINDED
8| O VALVED &BLINDED & MANIFOLD
“ LUBRICATION AND SEALING SYSTEMS (1-2.10) (1-3.5.1.2)
6| O SEEATTACHED API6% DATASHEET
6| O SEPARATE O COMBINED
7| O INTEGRAL OIL RESERVOIR (+3.32.1)
8| O OLTYPE (2-:2.102)
© ACCESSORIES
20(COUP|LING AND GUARDS (3.2)
21|NOTESEE ROTATING ELEMENTS - SHAFT ENDS
22| O SEEATTACHED API671DATA SHEET O KEYLESSHYDRAULIC O KEYED O FLANGED O OTHER
23(COUP|ING FURNISHED BY MOUNTED BY
24[MANUFACTURER TYPE MODEL
25(COUP|ING GUARD FURNISHED BY:
26 TYPE: O FULLY ENCLOSED O SEMIOPEN O OTHER
27(COUP|LING DETAILS
28 [J mjaxoD. (mm)\(D PLUG AND RING GAUGES (+3.2.5) O LAPPING TOOL
29( [] HpB WEIGHT (@) [ LUBRICATION REQUIREMENTS:
30| [] SPACER LENGTH (Prm) O NON-LUBE O CONT.OIL LUBE O OTHER
31| [] SPACER WEIGHT (kg) | [J QUANTITY PER HUB (L/min)
32 MOUNTING PLATES (1-3.3)
33| O BJSEPLATES FURNISHED BY (+3.3.2.1) O SOLEPLATES FURNISHED BY (+3.33.1)
34| O cpMPRESSOR ONLY O DRIVER O GEAR [J THICKNESS (mm)
35 O OfHER O SUBSOLE PLATES REQUIRED (1+3.33.15)
36| O NPNSKID DECKING (+3.3.24) O $LORED DECK (+3324.1
37| /\ LYVELING PADS OR TARGETS (+3.3.2.6) [[] STAINLESS STEEL SHIM THICKNESS (mm)
38| A\ CPLUMN MOUNTING (+33.25) O COMPRESSOR
39| O SYB-SOLE PLATES REQUIRED #33.270)
40| [[] S[AINLESS STEEL SHIM THICKNESS (mm) O COUNTER BORE ANCHOR BOLT HOLES (+3.3.3.12)
411 O MJACHINED MOUNTINGFADSREQUIRED (+3.3.2.9)
42| ANTI-JURGE SYSTEM (+3¥22) FURNISHEDBY (O PURCHASER [] suPPLEER
43|O [] ANTI-SURGEVALVE O SIZING ONLY
44 PRESSURE UPSTREAM: (barG) ~ DOWNSTREAM A P (barG)
48 O apvALVE STROKE TIME OPEN - CLOSE (sec)
4710 [ (RECIRCULATION VALVE Q SIZING ONLY REM ARKS:
4|0 K e CCRINGOM
49|O [J CONTROLSYSTEM
50O [ PIPNG
51O [ FLOWELEMENT
52|0 O o
53O O o
5|0 O o
55O O o
56O O o

© IS0 2015 - All
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REVISION 0 1 2 3 4
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 8 OF 12 REQ'N NO.

1 UTILITIES

2] O UTILITY CONDITIONS: MANUALS

3 STEAM: DRIVERS O DRAFT MANUAL FOR REVIEW (+5.35.12)

4 INLET MIN (barG) (©) O TECHNICALDATA MANUAL (15.35)

5 NORM (barG) (©) MISCELLANEOUS:

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

7 EXHAUST. MIN BarG) ) BEFORE SUCTION

8 NORM (barG) (©) O COMPRESSOR TOBE SUITABLE FOR FIELD RUN-IN ON AIR (*2.3F)
9 MAX (barG) (©) O PROVISION FOR LIQUID INJECTION (+2.110)

0 ELECTRICITY: O INJECTION MANIFOLD (2-35.12)

1l DRIVERS CONTROL SHUTDOWN | O VENDOR'S REVIEW & COMMENTS ON PURCHASER'S

© VOLTAGE O CONTROL SYSTEMS (+34.11)

B HERTZ QO SHOP FITUP OF VENDOR PROCESS PIRING (#4.4.3.11)

# PHASE O WELDING HARDNESS TESTING (+4.2(T5)

5| O REDUCED VOLTAGE START (13.16)

® NUMBER OF STARTS (12.6.6.6.4) O DESIGN AUDIT (+5.14)

7| O INSTRUMENT AIR: QO BALANCEPISTON AP (}+5.3845)

B MAXPRESS (psig)  MIN PRESS (barG) O PROVIDE TAIL END SGHEDULES (+5.3.3.2)

o| LI ROTATION, VIEWED OPP. DRIVE END Ocw Occw O BOROSCOPIC INSPEQTION PORTS (2-2.3.2.4)
20|SHOP INSPECTION AND TESTS: (1-4.1.4) VENDOR'S REPRESENTATIVE SHALL (1-2.1.13)

21l O (SEEINSPECTOR'S CHECKLIST) REQD  WIT/OBV | O OBSERVEFRLANGE PARTING
22|HYDROSTATIC (+4.3.2) o O CHECKALIGNEMENT AT TEMPERATURE
23|IMPELLER OVERSPEED (+4.3.3) o O BERRESENT AT INITIAL ALIGNMENT
24| MECHANICAL RUN (+4.36) @ LIweGnTs: (ko)
25 O CONTRACT COUPLING QO IDLING ADAPTOR(S) COMPR. GEAR DRIVER BASE
26| O CONTRACT PROBES QO SHOP PROBES ROTORS: COMPR. DRIVER GEAR
27| O PURCHASER VIB.EQUIPMENT (2-4.3.1110) COMPRESSOR UPPER CASE
28| VARY LUBE & SEAL OIL PRESSURES (@) MAX.FOR MAINTENANCE (IDENTIFY)
29| AND TEMPERATURES (14.3.6.15) o TOTAL SHIPPING WEIGHT
30| POLAR FORM VIB DATA (+4.36.12) O

31| TAPE RECORD VIB DATA (+4.36.13) o) [I'spacE REQUIREMENTS:  (mm)
32| SHAFT END SEAL INSP (14.36.2.2) (@) COMPLETE UNIT: L w H
33| GASLEAK TEST AT DISCH PRESS (2-4.3.2.3) (@)
34| O POST TEST INTERNAL INSP (+4.385) SPECIAL TOOL PACKAGING
35 O BEFORE GAS LEAKAGE TEST O METAL STORAGE CONTAINER
36 O AFTER GASLEAKAGE TEST (@) O OTHER:
37| PERFORMANCE TEST (GAS) (AIR) (2-4.8.3.11) (@)
38| COMPLETE UNIT TEST (2-4.3.3%) (@) PAINTING:
39| TANDEM TEST (2-4.3.3.3) (@) O MANUFACTURER'S STD.
40| GEAR TEST (2-4.3.34) (@) O OTHER

41| HELIUM LEAK TEST (T4 3€2) (@) NAMEPLATE (2-2.11.2) QO USCUSTOMARY O|mETRIC
42| SOUND LEVEL TEST.(4.3.8.3) (@) SHIPMENT: (4.4)
43[AUX. EQUIPMENT'TEST (+4.38.4) (e} O DOMESTIC O EXPORT O EXPORT BOXING REQP.
44[FULL LQAD /)SPEED / PRESS TEST (+4.3.86) (e} O OUTDOOR STORAGE MORE THAN 6 MONTHS (+4.4.1) MO
45|HYDREURIC COUPLING INSP (14.3.8.7) (@) SPAREROTOR ASSEMBLY PACKAGE (14.4.3.10) |
46}8PXRE PARTS TEST (+4.38.8) (@) O HORIZONTAL STORAGE QO VERTICAL STORAGE
A7} INSPECTOR'S CHECKLIST COMPLIANCE (+4.16) (@) O METAL STORAGE CONTAINER
A1 CAS SEAL TEST V/ENDOD SLOD (1423 B\ ) O N2RURGE QO oTucn.
49 MATERIALS INSPECTION REQUIREMENTS (1-4.2.1.3)
50| O RADIOGRAPHY REQUIRED FOR O LOWTEMPERATURE (+22.115.2)

51 O ULTRASONIC REQUIRED FOR MIN.DESIGN METAL TEMPERATURE (©)
52| O MAGNETIC PARTICLE REQUIRED FOR AT CONCURRANT PRESSURE (barG)
53| O LIQUID PENETRANT REQUIRED FOR O OTHER TRAIN COMPONENTS (+22.115.2)
54 O Q.C.OF INACCESSIBLE WELDS (+2.3.1112)
55|REM ARKS:
56
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INTEGRALLY GEARED COMPRESSOR
DATA SHEET (API1 617-8TH Chapter 3)
SIUNITS (bar)

REVISION 0 1 2 3 4
DATE

JOB NO. ITEM NO

PAGE 9 OF 12 REQ'N NO.

INTER COOLER(S) - BETWEEN 1st and 2nd STAGE

2[SERVICE OF UNIT: ITEM NO

3|SIZE: TYPE: [ Horiz [ vert CONNECTEDIN  [] PARALLEL [ series

4|SURF/UNIT: (GROSS/EFF) (m?)  SHELLS/UNIT SURF/SHELL: (GROSS/EFF)

5 PERFORMANCE OF ONE UNIT

6

7 SHELL SIDE TUBE SIDE )

8| O FLUD NAME R

9|0 FLUD QUANTITY, TOTAL  (kg/h) AN

0 VAP OR~IN/OUT )7
-

1 LIQUID--IN/OUT .

2|[] [FEMPERATURE-IN/OUT ©) 7=

6| EPECIFIC GRAVITY Nilo )}

u|[ pscosiTy.Lioup  (mPa-s) AVt

5|[] BPECIFIC HEAT, (kJ/kg €) Y

%|[] [THERMAL CONDUCTIVITY, (kd/mht) O

7|0 JATENTHEAT,  (kJ/kgT) [

8|[] INLETPRESSURE,  (barG) [% -

©|[Q] MeLocrTy,  (mis) o)

20|[O] PRESSURE DROP--ALLOW/CALC, (bar) | <

21[[O] FOULING RESISTANCE-MINIM UM (hr m*C/kJ) ROM

22| heaT ExcranceD (k/hr)  MTD CORRECTED ©)

23|[] FRANSFERRATE,  (kJ/hrm?C) SERVICE (‘\;%aEAN

2 [] CONSTRUCTION OF ONE SHELL N SKETCH: BUNDLE NOZZLE OREENTATIONS

25 SHELL SIDE Q@DE

26| DES|GN/TEST PRESSURE, (barG) N

27|DES|GN TEMPERATURE, ©) I

28|NO. PASSES PER SHELL R4

29 CORROSION ALLOWANGE, (mm)

30[nozpLEs: INLET X

31[sizefe OUTLET N~

32|rRATING VENT-DRAIN R\

33[TusfNo. oD. (mmTHK(MIN) (AVG)  \_J  (mm LENGTH (m) PITCH (mmi<c] 30 A6 o <45

34|TUBETYPE ' MATERIAL

35|sHE[LMATL ID. (mm D (mm SHELL COVER MATL (INTEG)REMOV)

36|CHANNEL OR BONNET MATL ,.é:) CHANNEL COVER MATL

37| TUB ESHEET--STATIONARY MATL ) TUBESHEET--FLOATING MATL

38|FLOATING HEAD COVER MATL . IMPINGEMENT PROTECTION

39|BAFFLES-CROSS MATL @V TYPE %CUT (DIA) (AREA) SPACING: C/C INLET (mm)

40|BAFFLES-LONG MATL CA SEALTYPE

41|SUPPORTS-TUBE ~ U-BEND TYPE

42|BYPhss SEALARRANGEVQALV TUBE-TUBESHEET JOINT

43| GASKETS-SHELL SIDE ?\ - TUBE SIDE

44 —FLOA AD

45|AsMfE sECTIQN DE REQUIREMENTS: [] oesiGN&TEST  []STAMP [] NOTAPPLICABLE O TEMA CLASS

46| WEIQHT/S f?“ (kg)  FILLED WITH WATER (ko)  BUNDLE (kg)

47 REMA@ N

48

49

50

51

52

53

54

55

56
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REVISION 0 1 2 3 4
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO
SIUNITS (bar) PAGE 10 oOF 12 REQN NO.
1 INTER COOLER(S) - BETWEEN 2nd and 3rd STAGE
2|SERVICE OF UNIT: ITEM NO
3|SIZE: TYPE: [JHorz  []VERT CONNECTEDIN  [] PARALLEL [ sErRES
4| SURF/UNIT: (GROSS/EFF) (m?) SHELLS/UNIT: SURF/SHELL: (GROSS/EFF)
5 PERFORMANCE OF ONE UNIT
6
7 SHELLC SIDE TUBESIDE |
8| O FLUDNAME
9|[] FLUID QUANTITY,TOTAL  (kg/h)
0 VAPOR--IN/OUT
1l LIQUID--IN/OUT
2|[J TEMPERATURE--IN/OUT (©)
8|[] sPECIFIC GRAVITY
#|[[J wviscosiTy,Liqup (mPa-s)
6|[] SPECIFIC HEAT, (kJ/kg €)
6|[] THERMAL CONDUCTNITY, (kJ/mhCT)
7|[J LATENTHEAT, (kJ/kgC)
8|[] INLET PRESSURE,  (barG)
o[[Q] vewocry,  (mis)
20[[O] PRESSURE DROP--ALLOW/CALC, (bar)
21|[O] FOULING RESISTANCE-MINIM UM (hrm? T/kJ)
22[[] HEAT EXCHANGED (kJ/hr) M TD CORRECTED c)
23[[] TRANSFERRATE,  (kJ/hrm2C) SERVICE CLEAN
24 [] CONSTRUCTION OF ONE SHELL SKETCH: BUNDLE NOZZLE ORIENTATJONS
25 SHELL SIDE TUBE SIDE
26|DESIGN/TEST PRESSURE, (barG)
27|DESIGN TEMPERATURE, (©)
28|NO.PASSES PER SHELL
29 CORROSION ALLOWANCE, (mm)
30[NozzLES: INLET
31|SIZE & OUTLET
32[RATING VENT-DRAIN
33[TUBENO. oD. (mm THK (M) AVG) (mm LENGTH (m) PITCH (mm)] 30 A\60 [] %0 <> 45
34[TUBETYPE MATERIAL
35[SHELL MATL ID. (mm)  OD. (mm SHELL COVER MATL (NTEG)(REMOV)
36|CHANNEL OR BONNET MATL CHANNEL COVER MATL
37| TUBESHEET--STATIONARY MATL TUBESHEET--FLOATING MATL
38|FLOATING HEAD COVER MAfL IMPINGEMENT PROTECTION
39|BAFFLES--CROSS MATL TYPE %CUT (DIA) (AREA) SPACING: C/C INLET (mm)
40|BAFFLES--LONG MAFT SEALTYPE
41[SUPPORTS--TUBE U-BEND TYPE
42|BYPASS SEACARRANGEMENT TUBE--TUBESHEET JOINT
43| GASKETS--SHELL SIDE —TUBE SIDE
44 JFLOATING HEAD
45| ASMESECTION VIl CODE REQUIREMENTS: [] pesieN&TEST  [JSTAMP [] NOTAPPLICABLE O TEMA CLASS
46| WEIGHT/SHELL (kg) FILLED WITH WATER (kg) BUNDLE (kg)
47|REMARKS:
40
49
50
51
52
53
54
55
56
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28

REVISION 0 1 2 3 4
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 1 o©oF 12 REQ'N NO.

1 INTER COOLER(S) - BETWEEN 3rd and 4th STAGE

2[SERVICE OF UNIT: ITEM NO.

3|sizE: TYPE: [JHORZ  []VERT CONNECTEDIN [ ] PARALLEL [ sErRES
4| SURF/UNIT: (GROSS/EFF) (m3)  SHELLS/UNIT: SURF/SHELL: (GROSS/EFF)

5 PERFORMANCE OF ONE UNIT

6

7 SHELL SIDE TUSESDE )
8| O FLUD NAME R
9|[J FLUD QUANTITY, TOTAL  (kg/h) N
0 VAPOR-IN/OUT .(1,\’
" LIQUID--IN/OUT .
2|[] [FEMPERATURE-IN/OUT ©) 7=

8|[] BPECIFIC GRAVITY Nlo M

u|[J Mscosmy.LQup  (mPa-s) AVt

5|[] BPECIFIC HEAT, (k/kg€) NY

%|[] [THERMAL CONDUCTIVITY, (kJ/mht) 0O

7| LATENTHEAT,  (kJ/kgC) O\v

8|[] INLETPRESSURE,  (barG) N7

0|[Q] pELOCTTY,  (mis) O
20|[O] PRESSURE DROP--ALLOW/CALC, (bar) | <

21[[O] FOULING RESISTANCE-MINIMUM (hr m=C/kJ) ,\9\
22[[J heaT ExcranGED (kJ/hr)  MTD CORRECTED ©)
23| [ [FRANSFERRATE,  (kJ/hrm?T) SERVICE (‘\%EAN
24 [] CONSTRUCTION OF ONE SHELL N SKETCH: BUNDLE NOZZLE ORIENTATIONS
25 SHELL SIDE TYBESIDE
26| DES[GN/TEST PRESSURE, (barG) N
27| DES|GN TEMPERATURE, ©) I
28|NO. PASSES PER SHELL ‘\\W
29| CORROSION ALLOWANCE, (mm)
30[nozpLEs: INLET X\

31[sizefs OUTLET N~
32|rATING VENT-DRAIN R\
33|Tusfno. oD. (mm)THK (MIN) (AVG) ’\_)‘ (MMLENGTH (m) PITCH (mmi<] 30 A6 g >4
3a|TuBf TYPE a . MATERIAL
35|SHE[LMATL ID. (mm D (mm)SHELL COVER MATL (INTEG)(REMOV)
36| CHANNEL OR BONNET MATL ,.0 CHANNEL COVER MATL
37| TUBESHEET-STATIONARY MATL ) TUBESHEET-FLOATING MATL
38|FLOA TING HEAD COVER MATL [@E IMPINGEMENT PROTECTION
39[BAFFLES-CROSS MATL @V TYPE %CUT (DIA) (AREA) SPACING: C/C INLET (mm)
40|BAFFLES-LONG MATL CA SEALTYPE

41|suppoRTS-TUBE 7 U-BEND TYPE
42|BYPpss SEALARRANGEV@LV TUBE-TUBESHEET JOINT
43| GASKETS-SHELL SIDE —TUBE SIDE
44 ~FLOA AD
45|AsMfe secTioN DE REQUIREMENTS: [] DESIGN&TEST []STAMP [ NOTAPPLICABLE O TEMA CLASS
46| weidH/s T?“ (kg)  FILLED WITH WATER (kg)  BUNDLE (k)
a7 REMAI% N
48
49
50

51

52

53

54

55

56
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REVISION 0 1 2 3 4
DATE
INTEGRALLY GEARED COMPRESSOR
DATA SHEET (AP1617-8TH Chapter 3) JOB NO. ITEM NO.
SIUNITS (bar) PAGE 12 oF 12 REQN NO.
1 INTER COOLER(S) - BETWEEN 4th and 5th STAGE
2|SERVICE OF UNIT: ITEM NO.
3|sizE: TYPE: [ Horiz [ vert CONNECTEDIN  [] PARALLEL [ serEs
4[SURF/UNIT: (GROSS/EFF) (m?) SHELLS/UNIT: SURF/SHELL: (GROSS/EFF)
5 PERFORMANCE OF ONE UNIT
6
7 SHELL SDE TUBESDE. |
8] O FLUDNAME
9|[] FLUID QUANTITY,TOTAL  (kg/h)
0 VAP OR--IN/OUT
1 LIQUID--IN/OUT
2|[] TEMPERATURE--IN/OUT (©)
8|[] SPECIFIC GRAVITY
#|[0 wviscosITy,LiQuiD (mPa-s)
5|[] SPECIFIC HEAT, (kJ/kgT)
6|[] THERMAL CONDUCTNITY, (kJ/mhT)
7|[] LATENTHEAT, (kJ/kgC)
8|[] INLET PRESSURE, (barG)
o([Q] vetocry,  (mis)
20 §| PRESSURE DROP--ALLOW/CALC, (bar)
21 @ FOULING RESISTANCE--M INIM UM (hr m2T/kJ)
22[[J HEAT EXCHANGED (kJ/hy) M TD CORRECTED C)
23|[] TRANSFERRATE,  (kJ/hrm?C) SERVICE CLEAN
24 [] CONSTRUCTION OF ONE SHELL SKETCH: BUNDLE NOZZLE ORIENTATJONS
25 SHELL SIDE TUBE SIDE
26|DESIGN/TEST PRESSURE, (barG)
27|DESIGN TEM PERATURE, (©)
28|NO.PASSES PER SHELL
29|CORROSION ALLOWANCE, (mm)
30|NOZZLES: INLET
31|SIZE & OUTLET
32|RATING VENT-DRAIN
33| TUBENO. 0D. (mm)THK (MWN)(AVG) (MMLENGTH (m) PITCH (mm)] 30 /\60 [] 90 <> 45
34| TUBE TYPE MATERIAL
35|SHELL MATL ID. (mm)  OD. (mm)SHELL COVER MATL (INTEG)(REMOV)
36|CHANNEL OR BONNET MATL CHANNEL COVER MATL
37| TUBESHEET--STATIONARY MATL' TUBESHEET--FLOATING MATL
38|FLOATING HEAD COVER MA(fL IMPINGEMENT PROTECTION
39|BAFFLES--CROSS MATL TYPE %CUT (DIA) (AREA) SPACING: C/C INLET (mm)
40|BAFFLES--LONG MA{T SEALTYPE
41|SUPPORTS-TUBE U-BEND TYPE
42|BYPASS SEACARRANGEMENT TUBE--TUBESHEET JOINT
43| GASKETS--SHELL SIDE - TUBE SIDE
44 JFLOATING HEAD
45| ASMESECTION VIl CODE REQUIREMENTS: [] pesieN&TEST  [JSTAMP [] NOTAPPLICABLE O TEMA CLASS
46| WEIGHT/SHELL (kg) FILLED WITH WATER (kg) BUNDLE (kg)
47| REMARKS:
L)
49
50
51
52
53
54
55
56
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Annex B
(informative)

Vendor (Supplier) data and drawing requirements (VDDR)

B.1 VDDR forinteagrally geared comnressors
. o Htegiay-gedrea-compressors

The vendot (supplier) dataand drawing requirements (VDDR) for integrally geared compressors.are also
available in electronic format via http://standards.iso.org/iso/. The text for details of the deScriptidn is
given in B.P.

30 © IS0 2015 - All rights reserved
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2)
3)
4)
5)
6)
7)

8)
9)

10)

ISO 10439-3:2015(E)

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 centering 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 fhrmlg]"

bolts shall pass;
vi) grounding details;
vii) forces and moments allowed for suction and discharge nozzles;
viii) centre of gravity and lifting points;
ix) shaft-end separation and alignment data;
x) direction of rotation;
xi) winterization, tropicalization, and/or noise attenuatien details, when required;
xii) sketches to show lifting of assembled machine andumajor components and auxiliarig
Cross-sectional drawings and part numbers of major equipment.
Rotor assembly drawings and part numbers.
Thrust-bearing assembly drawings and part numbers.
Journal-bearing assembly drawings.and bill of materials.
Coupling assembly drawing and bill of materials.
Lube-oil schematic and bilkef'material including the following:
i) oil flows, temperatures, and pressure at each point;
ii) control alarm'shutdown settings for pressure and temperature;
iii) total heafloads;
iv) utility' requirements including electrical, water, air, and steam;

v) , pipe, valve, and orifice sizes;

viY instrumentation, safety devices, control schemes, and wiring diagrams.

Lube-oil arrangement drawing and list of connections.

Lube-oil component drawings and data, including the following:

i) pumps and drivers;

ii) coolers, filter, and reservoir;

iii) instrumentation.

Seal system schematic and bill of material, including the following:

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

© ISO 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) uti

lity 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) hefight of overhead tank above centreline of machine.

11) Seal sy
12) Seal sy

stem arrangement drawing and list of connections.

stem components drawing and data, including the following:

i) pumps and drivers;

ii) coplers, filter, and reservoirs;

iii) in$trumentation.

13) Seal a{

sembly 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) sefl, pressure, temperatute,flow warning, and shutdown limits.

15) Electri
16) Buffer
17) Buffer
18) Buffer

i) co

cal and instrumentation arrangement drawing and list of connections.
gas system schematic and bill of material.

gas systemyarrangement drawing and list of connections.

gas system component drawings and data, including the following:

htrol devices;

ii) pressure and filtration requirements.

19) Data sheets provided with proposal as-built.

20) Supplier shall furnish the allowable forces and moments for each nozzle in tabular form with

the proposal.

21) Thesup

1-A01,

22) The supplier shall make available to the purchaser the results of the gear tooth contact check for

Grade 4.

each gear set installed in the job gear box.

36
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23)

24)
25)
26)
27)
28)

29)

30)
31)

32)
33)
34)

ISO 10439-3:2015(E)

Certificates for gearing materials:
i) mill test reports for all gear element components;

ii) UT of all gear element components after rough machining;

iii) record of all heat treatment and resulting hardness versus case depth of all welds on rotating

elements;

iv) MP of gear and pinion teeth;

v) results of qn;ﬂifv control checks:

vi) gear tooth surface finish;

vii) plating of teeth;

viii)tooth profile, helix deviation pitch error, and cumulative pitch error;
ix) contact checks in job casing;

x) records of all radiographs and UT;

xi) hardness versus case depth.

Predicted noise level, sound pressure, and sound powerdevel.

Metallurgy of major components identified with ASTM, A1SI, ASME, or SAE numbers stated in proposal.

Lateral analysis report when specified shall alsp(iticlude a stability analysis.

Torsional analysis report.

Vibration analysis conducted on machinges thatrequire disassembly after balancingto allg

w machine

assembly. The supplier shall also proyide historic unbalance data for the machine size a]\d type.

Performance data and curves,(sufficient performance data to enable the purchaser
design a control system and,surge prevention.

Dimensions taken from each impeller before and after overspeed testing shall be submitted
Mechanical runningtest report to include the following:

i) unfilteredvibration;

ii) plots shewing synchronous vibration and phone angle, filtered and unfiltered;

iii) wherr'specified, data shall be furnished in polar form;

iy). ‘when specified, tape recordings shall be made of all real-time vibration data;

o properly

forreview.

v) electrical and mechanical runout at each probe;

vi) immediately upon completion of each witnessed mechanical or performance test, copies of the

log and data recorded during the test shall be given to the witnesses.
Coupling selection and rating.
List of spare parts recommended for start-up and normal maintenance purposes.

List of the special tools furnished for maintenance.

35) The supplier shall provide the purchaser with instructions necessary to preserve the integrity of

the storage preparation after the equipment arrives at the job site and before start-up.

© ISO 2015 - All rights reserved
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36) A description of any special weather protection required for start-up, operation, and period of
idleness under the site conditions specified on the data sheets.

37) A complete list of utility requirements: quantity, filtration, and supply pressure of the following:

der

ent,

ing

ials

age
ion,
ure

l as

i) steam;

ii) water;

iii) electricity;

iv) air;

v) gaf;

vi) lulpe oil and seal oil (quantity and supply pressure);

vii) hept loads;

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

38) A list df machines similar to the proposed machines that have been installed and operating ur
condit]ons analogous to those specified in the inquiry.

39) Any start-up, shutdown, or operating restrictions required to protect the integrity of the equipm
including any unacceptable speeds due to natural frequencies.

40) A list|of any components that can be construed as being of alternative design, requif
purchaser’s acceptance.

41) A summary of the materials of construction for thes¢ompressor, including hardness for mater
exposg¢d to H3S.

42) The mpximum seal gas rates (injection or eduction) and rated or expected inner seal-oil leak
rates, |f applicable. When self-acting dry gas seals are supplied, expected seal gas consumpt
minimum seal gas supply flow, and primary vent flow should be given at maximum sealing presg
and at|conditions over the operating envelope of the machine.

43) When |nterstage coolers are furfiished, the supplier shall provide the following:

i) drpwing showing coolingsystem details;

ii) dafta for purchaserS’heat and material balances;

iii) deftails of provisions for separating and withdrawing condensate;

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

44) Drawings, details, and descriptions of the operations of instrumentation and controls, as we
the mdkes, materials, and type of auxiliary equipment. The supplier shall also include a com

description of the alarm and shutdown facilities to be provided.

ete

45) The minimum length of straight pipe required for proper flow characteristics at the inlet and at any
side inlet connection.

46) Maximum and minimum allowable seal pressure for each compressor.

47) A statement of the manufacturer’s capability regarding testing (including performance testing) of
the compressor and any other specified items on the train. Details of each optional test specified

shall b

38

e included.
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48) Performance curves shall be submitted for each section (between purchasers process nozzles)
of each casing, as well as an overall curve for the train. All curves submitted prior to complete

49)

50)

51)

52)
53)

54)

55

-

performance testing shall be marked “predicted”.

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

ii) Ifa performance test is specified, the supplier shall provide test data and curves when the test

has been completed; the surge points shall be shown on the performance curves.

For compressors that have a back-to-back impeller arrangement, the supplier shall furnish a curve
showingthe expectedloadingontheactive orinactive side ofthe thrustbearing versus any combination

Of differential pressures across the Iow pressure and Nigh pressure sections of the casing.
The supplier shall provide production and delivery schedules.

The supplier shall submit detailed procedures, including acceptance criteria, for the 1
running test and all optional tests, at least 6 weeks before the first runningtest.

The supplier shall submit progress reports.

mechanical

All information required for the proper installation of the equipmentshall be compiled in a manual

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

A manual containing all required operating and maintenadce instructions shall be sypplied not

later than 2 weeks after all specified tests shall have been'successfully completed.

The supplier shall provide a “technical data manual-within 30 days of completion” of sl
including the following:

i) necessary certification of materials;

ii) purchase specification for all items on\the bill of materials;

iii) test data to verify requirements jof Specifications have been met;
iv) heat treatrecords;

v) results of quality test and inspections;

vi) mechanical running test data log;

vii) final assembly-maintenance and running clearances;

viii)the suppliep is also required to keep this data available for examination by the purc
request,for at least 5 years.

lop testing

haser upon
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input shaft
radial e@

Annex C
(informative)

Nomenclature

STAGE 2 ! 1 3
| e '\<O
. |/ 6 S
% ! ; q:b .
| LA [ 5
o o & ! o | c'>\ 7
1— « -
N/ X
2 O ot il 7 % J e
\ = I . OO
: o e o o
8
STAGE 3
STAGE 1 S Q)
11 ?
10
)
12
®) 4 ~~—13
o = AIIA7,
&
radial/thrust bearir@.) 8 diffuser (typ.)
seal (typ.) § 9  suction cover (typ.)

radial thrust bearing (typ.)
pressure casing (typ.)

dxmanallax (20 )

bull geds
gear case

pinion (typ.)

P
inlet guide vane

Figure C.1 — Cross-sectional view 3-stage, 2-pinion compressor
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Sed]s 8
] .l‘! A/ ~'\“ N gl

7
Key
1 |driver
2 |compressor
3 |process piping
4 [|inlet
5 [steel frame

Figure

Gk X

‘d
|V e
155

g&‘
A’\Q) 6 aftercooler
\O 7  oil system
8 intercooler
N
O 9  water header

\

€9_ Typical integrally geared compressor package
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¥

&)
Figure C.3 — Typical integra{l&\geared compressor arrangement
WO

o
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Annex D
(informative)

Typical materials for integrally geared compressors

The materials listed in this annex are considered equivalent as far as suitability for service. This does
e e
material requirements. The list of typical materials is also available in electronic formabfvia http:

stamdards.iso.org/iso/.
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