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INTERNATIONAL STANDARD

1ISO 8011 : 1988 (E)

Compressors for the process industry —
Turbo types — Specifications and data sheets for their

design and construction

0 Introfuction

This Interngtional Standard contains two annexes in addition to
the main tgxt.

Annex A, which contains instructions subject to agreements in
the contradt, is given for information and guidance only and is
not an intefral part of this International Standard.

Annex B, which contains the data sheets, is an integral part of
this Interndtional Standard.

1 Scope

This Intemnational Standard specifies the technical re-
quirementg for the design and construction of turbo- and
related typps of compressors used in the process industry. It
also detailg the documentation requirements.

2 Field|of application

This Interrjational Standard applies to radialhand axial flow
turbo-compressors. It covers the minimum,‘réquirements for

ISO 1000, S/ units and recommendations-fo
multiples and of certain other units.

ISO 1219, Fluid power systems, ahd' compo
symbols.

ISO 3511, Process measurement control fun
mentation — Symbolie-tepresentation —
Part 1: Basic requirements.
Part 2: Extension of basic requirements.
Part.3.; Detailed symbols for instrumen

diagrams.

ISO 3989-1, Acoustics — Measurement d
emitted by compressor units including prime
Engineering method for determination of sou.

ISO 5389, Turbocompressors — Performanc

IEC Publication 79, Electrical apparatus f
atmospheres.

IEC Publication 85, Thermal evaluation and
electrical insulation.

VDI 2056, Verein Deutscher Ingenieure : Beur

r the use of their

hents — Graphic

ctions and instru-

t interconnection

f airborne noise
movers — Part 1:
hd power levels. ")
b test code.

br explosive gas

classification of

teilungsmaf3stabe

flir mechanische Schwingungen von Maschinen, VDI Richt-

linie 2056, VDI GmbH Diisseldorf (D) 1964.

4 Unit system

S| units (Systéme international d’unités) are
this International Standard (see ISO 1000).

used throughout

trtermationat-Stardard—appties
are not normally used for critical process applications in
refineries.

3 References

ISO 262, /SO general purpose metric screw threads — Selected
sizes for screws, bolts and nuts.

ISO 898-1, Mechanical properties of fasteners — Part 1: Bolts,
screws and studs.

1) At present at the stage of draft.

However, in addition to Sl units, this International Standard

also uses some non-SlI units accepted by ISO
are as follows:

— for pressure: bar

— for volume: litre

— for time: minute
— for time: hour

— for rotational

speed : r/min (1 r/min

1000. These units

(1 bar = 10° Pa)

(1 litre = 1073 m3)
(1 min = 60 s)

(th =236 x 103s)

= 2 rad/s)
60
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5 Definitions

(E)

llustrations of various definitions are shown in figures 1 to 3.

5.1 General

5.1.1 oil-free, dry, compressor: A compressor where the
medium being compressed is isolated from the Ilubricant

system. The rotors,
each other or the ¢

synchronized by timing gears, do not touch
asing and therefore require no lubricant in

the compression chamber. The air or gas is not contaminated
by the lubricant nor any other liquid while passing through the

5.2.5 inlet pressure: The total mean absolute pressure at the
standard inlet point.

NOTE — The total absolute pressure may be replaced by the static ab-
solute pressure provided that the gas velocity and density are suffi-
ciently low.

5.2.6 discharge pressure: The total mean absolute pressure
at the standard discharge point.

NOTE — The total absolute pressure may be replaced by the static ab-
solute pressure provided that the gas velocity and density are suffi-

compressor.

5.1.2 oil-free, liquid-injected, compressor: A compressor
where the medium |being compressed is isolated from the lubri-
cant system but where a liquid is continuously injected into the

compression cha

er for the purpose of oil-free lubrication,

cooling and sealingl Any separation of the liquid from the air or
gas is carried out dfter the gas-liquid mixture leaves the com-

pressor.

5.1.3 oil-flooded| compressor: A compressor where oil is
continuously injecfed into the compression chamber. Any

separation of the 0|

| from the air or gas is carried out after the

gas-oil mixture leayes the compression chamber. Synchron-

izing gears may no

be required.

5.1.4 standard iIIet and discharge points: The points at

the inlet and disch

NOTE — When the sy
points of demarcation

rge flanges of the compressor.

PPLIER provides piping or other parts between the
a separate agreement should be made to define

the inlet and discharge points.

5.1.5 arrangemept sketch: A sketch to clarify, by the use

of reference letters

the relative arrangement of the main com-

ponents (e.g. compressor casings, process stages, inter-
coolers, gears and pouplings).

5.2 Pressures

5.2.1 effective (
with reference to a

auge) pressure' The pressure measured
mospheric pressure.

5.2.2 absolute
reference to absol
vacuum. It equal
pressure and the
pressure).

ressure:—~The pressure measured with
te zero, i.e. with reference to an absolute
the “algebraic sum of the atmospheric

R Lol
CrentyTOWs

5.2.7 rated discharge pressure: The highest Hischarge
pressure required to meet the conditions spécified byl the USER
for the intended service.

5.2.8 design pressure: The_rhaximum pressure Which the
component is designed to withstand safely.

5.2.9 maximum allowable working pressure: The maxi-
mum operating pressure which the SUPPLIER's desigh permits
when handling the( specified gas at any service conditions
specified for the;compressor or any part to which tHe term is
referred, such'as an individual stage.

5.2.10.\ relief valve set pressure: The opening prdssure on
the (nlet side of a relief valve.

NOTE — For a differential-type valve the set pressure is thp pressure
difference across the valve when opening commences. The
downstream pressure is termed the back pressure.

5.3 Temperatures

5.3.1 inlet temperature: The temperature at the |standard
inlet point of the compressor.

5.3.2 discharge temperature: The temperature at[the stan-
dard discharge point of the compressor.

5.3.3 rated discharge temperature: The highest predicted
operating temperature.

5.2.3 static pressure: The pressure measured in a fluid
under such conditions that the fluid velocity has no effect on

the measurement.

5.2.4 total pressure: The sum of the static and dynamic

pressures.

It designates the flu

id condition at which the flow energy of the

fluid is converted into pressure without any losses in a station-

ary body of fluid. In

a stationary gas, the static pressure and the

total pressure are numerically equal.

534 maximum allowable working temperature: The
maximum gas temperature which the SUPPLIER or USER permits
in the compressor, when handling the specified gas at any ser-
vice conditions specified.

5.3.5 design temperature: The extreme temperature
level(s) which the compressor is designed to withstand safely.

NOTE — This covers gas, coolant and ambient temperatures.

5.3.6 casing design temperature range: The range of
temperatures to which the compressor casing may be con-
tinuously subjected at the casing design pressure.
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5.4 Flow rate

5.4.1 actual volume rate of flow of a compressor
(deprecated: “‘actual capacity’’): The actual volume rate of
flow of gas compressed and delivered at the standard discharge
point referred to conditions of total temperature, total pressure
and composition (e.g. humidity) prevailing at the standard inlet
point.

5.4.2 standard volume rate of flow (deprecated: ‘‘stan-
dard capacity’’) : The actual volume rate of flow of compressed

1SO 8011 : 1988 (E)

5.7.3 minimum allowable compressor speed: The lowest
compressor speed at which the compressor may be con-
tinuously operated.

5.7.4 maximum allowable compressor speed: The
highest compressor speed at which the compressor may be
continuously operated.

5.7.5 100 % speed n,oy: The speed necessary for operation
at all the specified operating points.

gas as delijered atthe standard-discharge point, butTeferredto

standard cénditions (for temperature and pressure).

5.4.3 inlet mass rate of flow: The mass flow of gas or gas
mixture influced by the compressor at the standard inlet
point(s).

5.4.4 dis¢harge mass rate of flow: The mass flow of gas
mixture delivered by the compressor at its standard discharge
point(s).

5.4.5 surge limit: The flow limit below which stable opera-
tion of the|compressor is not possible.

5.5 Power

5.5.1 theoretical required power: In a compressor without
losses, the|power which is theoretically required to compress’a
gas according to the chosen reference process, from ‘al.given
inlet pressdire to a given discharge pressure.

5.56.2 driver coupling power: The maximum‘power required
at the driver shaft, including losses in extepnal transmissions
such as gegrs or belt drives when such transmissions form part
of the SUPPLIER's scope of delivery.

5.5.3 shgft input power 7 The power required at the com-
pressor shaft, excluding lgsses in external transmissions.

5.5.4 rated driver~power: The maximum power continu-
ously availgible frarm the motor.

5.7.6 trip speed n,: The speed at which tlle prime mover is
automatically tripped out.

5.7.7 input drive shaft speed: The rotatipnal speed at the
coupling linking the driver and-its gearbox tp the compressor
and its integrated gearbox;\if any.

5.8 Operating(point

5.8.1 specified operating point: Any pgint at which the
operation. of the compressor is specified in the data sheets.

5:8.2 normal operating point: The point gt which the usual
operation of the compressor is expected.

5.8.3 rating point: The operating point,|specified by the
USER, at which the performance test data mugt comply with the
specified data.

5.9 Plates (see figure 2)

5.9.1 baseplate: A plate or structure suppqrting one piece of
machinery, e.g. compressor, gear or driver.

5.9.2 common baseplate: A plate or strl:]cture supporting
more than one piece of machinery, e.g. compressor, gear or
driver.

5.9.3 soleplate: A plate or structure suppqrting one or more
baseplates.

5.6 Specific energy requirement

5.6.1 actual specific energy requirement: The shaft input
power per unit of compressor actual volume rate of flow.

5.7 Speed

5.7.1 compressor speed: The rotational speed of the im-
peller.

5.7.2 rated compressor speed: The compressor speed
necessary to meet the specified service conditions.

5.9.4 mounting pad: A plate under an individual support
point of a machine.

6 Gas properties

For the computation of gas properties, the advice given in
1ISO 5389 shall be followed.

The user shall indicate to the SuUPPLIER in data sheet 202
whether the gas is to be considered as toxic, flammable or cor-
rosive and whether it contains solid impurities.


https://standardsiso.com/api/?name=22ce7f1b748f4c0d37e5d9fd81a35945

1ISO 8011 : 1988 (E)

upper critical speed, np > 1,26 nigg

impeller overspeed test, ng = 1,18 nygg

trip speed, ny = 1,125 nqpg

maximum continuous operating speed, 7y, = 1,05 n9gg
100 % speed, nigg

minimum continuous operating speed, 1 ;.

Head
Surge limit '\\n”cz
s
N
N max
1100
Mmin
N
Flow
Head
Spirge limit \\\
nec2
\ e
nt
Mmax
100
nc
Flow
Head
Sy¢rgedimit ,/ '\\

lower critical speed, n¢y < 0,85 npypn
specified operating point, ®

normal operating range,
surge flow plus 5 %, — — —

a) Single-shaft turbine or expander drive

upper critical speed, g > 1,26 nqgg

impeller overspeeditest, ng = 1,21 nqgg

trip speed, ny=-1,106 nygg

maximum cohtinuous operating speed, na = 1,05 1909
100 %(speed, nigo

minimum continuous operating speed, nin

lower critical speed, ngy < 0,85 npyi,

specified operating range, @

normal operating range, ////

surge flow plus 5 %, — __ —

b) All drives involving a split-shaft gas turbine

upper critical speed, ne > 1,2 nqgg

impeller overspeed test, ng = 1,12 nygg

100 % speed (synchronous speed-slip), 110

minimum continuous operating speed, npin, (= nqgg for fix

bd-speed

motors)

lower critical speed, ngq < 0,85 npn

specified operating point, @

normal operating range (variable-speed motors),

surge flow plus 5 %, — _

Electric motor drive

Figure 1 — lllustration of various definitions in terms of a) a single-shaft turbine or expander drive,
b) all drives involving a split-shaft gas turbine and c) an electric motor drive
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7 Basic requirements

7.1 General

7.1.1 In the case of conflict between this International Stan-
dard and the enquiry or order, the information included in the
order shall govern. The completed data sheets form part of the
order.

7.1.2 Any documentation pertaining to the enquiry, proposal
or order is of a proprietary nature and shall not be divulged to a

rA marh: aveanmt o maauv bha manaconm: Far tha avaa i dlan AL

third party c)\\.cpt as may be necessary for the execution of the

ISO 8011 : 1988 (E)

~N

.33 The SUPPLIER shall describe the compressor flow rate

controi system and shaii state the iimits of his suppiy.

7.3.4 The proposal shall include either a specific statement
that al! equipment is in strict accordance with the USER's
specifications or a specific list of deviations therefrom. Devia-
tions may include alternative designs equivalent to those

specified.

7.4 Ratings

proposal orrthetontract:

7.1.3 The|approval of documents (drawings) does not con-
stitute perfnission to deviate from the order requirements
unless spedifically agreed upon in writing. Any such approval
does not release the respective party from his contractual
responsibilifies.

7.1.4 The|responsibilities with respect to the drive train co-
ordination ghall be defined prior to the contract.

7.1.5 For pudget proposals, the short-form data sheets may
be used.

7.2 The pnquiry

7.2.1 The|user shall complete the data sheets to the extent
possible and specify not only all process requirements, flow.
rate contro] and any known abnormal conditions but also,
where this International Standard provides a choice or requires
that a decision be made, all other items necessary (for the
SUPPLIER to |make out his proposal.

7.2.2 The|uskr shall indicate the relevant design and safety
codes and the exceptions to, or deviations from, those codes
which he wishes the suPPLIER to comply‘with.

7.2.3 The|user shall indicate in\the data sheets the major
spare parts [he wishes to be included in the proposal.

7.3 The proposal

7.3.1 The|surPLIER shall include the data sheets in his pro-
posal, compléted as appllcable and as |nd|cated by the USER,
amplifying these-as-heeess ar s a

his supply.

Unless otherwise specified in the enquiry, the suppLIER shall
quote only for the instrumentation listed as mandatory in 12.6
and shall supply equipment to his own standard.

Items not listed in the enquiry, but which are considered to be
desirable by the supPLIER, shall be indicated in his proposal.

7.3.2 The proposal shall state the delivery time as being from
the date of receipt of an order, on the basis that the information
necessary to proceed with manufacture is received by the
SUPPLIER in due time (see A.4.1).

741 Dnﬂnrmmfing

7.4.1.1 Constant-speed compressors

The flow rate shall be within *8 % of. the rated flow specified in
the data sheets.

NOTE — Larger tolerances may be required for machines with a low
flow rate or which handle_eertain gases (e.g. helium).

The specific energy) requirement shall not ¢xceed the rated
value by more.than 4 % at the rating point specified in the data
sheets. Losses.in external transmissions, such|as gears, shall be
stated in-thé data sheets.

7.41.2 Variable-speed compressors

The specific energy requirement shall not ¢xceed the rated
value by more than 4 % at the rating point specified in the data
sheets.

Where changes in specified speeds beyond n.},, are required to
meet the rating point, the operating speed range of the com-
pressor shall be adjusted as agreed between [the supPLIER and
the USER, provided that the mechanical integrity of the machine
remains unaffected.

7.4.2 Tests

Test procedures shall be in accordance with 1SO 5389 (see
A.1.3.6).

7.5 Noise limitations

7.5.1 The limitations, if any, on airborne noige emission levels
of the compressor and |ts accessories shall be indicated by the
8-usER’s responsibility
to consrder any noise specmcatlons that may be applicable at
the plant site when stating his requirements to the SUPPLIER.
The latter shall not be liable for any cost incurred owing to in-
complete USER's requirements.

75.2 The maximum permissible A-weighted sound power
level in decibels re 10~ 12 W for the relevant octave bands of the
noise output of the compressor and its accessories shall be
stated by the USER in his enquiry.

The suppLIER shall state in his proposal the expected
A-weighted sound power level, in decibels, of the main com-
ponents in his supply.
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7.5.3 The methods of measurement and interpretation shall
be in 1SO 3080-1.

The responsibility for carrying out noise tests on site shall be
agreed between the user and the suppLIER and shall be stated in
the data sheets.

NOTE — The sound pressure level in a compressor room depends on
the sound power emission from the machines installed and the
acoustic properties of the room. It is therefore not possible for the
SUPPLIER to predict the final sound pressure levels which will be present
on site.

To facilitate assembly and dismantling, Iifting rings, eye bolts,

na ahall -~
jacking screws or similar devices and guide pins shall be pro-

vided. Where jacking screws are provided, precautions shall be
taken to avoid damage to sealing surfaces. Tapped holes for
eye bolts shall have the thread form clearly identified by adja-
cent stamping etc., to avoid the possibility of fitting incorrect
eye bolts.

8.1.6 The controi equipment, bearing arrangements, shaft
seals and oil system shall be designed such that the penetration
of moisture, dust and foreign bodies is minimized whilst the
compressor and auxiliary equipment are both in service and at
rest

7.5.4 The suppLIfR shall quote separately for any noise-
abating treatment, pther than that normally built into the equip-
ment, necessary to] comply with the noise limitations imposed.

7.5.5 |f silencers {o comply with these limitations are supplied
by the UsSEeR, the $uPPLIER shall indicate the respective noise

lavala a+ hia i L o

ieveis at nis lllllllb D1 DUP’JIY

other in the piping system in such a way as to avoid any
undesirable mutuallinfluence during any operating condition of
the compressor. This shall be by mutual agreement between
the supPLIER and the USER.

7.5.6 Silencers aFd valves shall be located relative to each

7.5.7 Any special|noise measurements (e.g. in pipes) shall be
performed as agreg¢d between the USER and the SUPPLIER.

-

8 Compressd

8.1 General

8.1.1 Compressofs and auxiliary equipment shall b&designed
for continuous opefation at all specified operating'points for at
least 3 years, taking into consideration the start-up, shut-down
and momentary sufge conditions.

It is recognized thgt this is a design. ‘eriterion and that con-
tinuous operation for this period of time involves factors that
are beyond the SURPLIER's control,

8.1.2 The numbef and arrangement of the machine casings,
including the driver and( auxiliaries, shall be agreed upon
between the USER @nd-the SUPPLIER of the equipment.

8.1.6 The compressor and auxiliary equipment shall be

auiitahla far tha lanal An rratin it AanmAE o aranifia

SUIAIT 1UI uic ivuai alld blilllallb DILT LUl U s as o4 Gblllb‘u uy

the USER on data sheet 203.

It shall be possible to drain, at rest, albhparts of the cgsings and
pipes where water can collect.

All parts and systems that could malfunction or be damaged by
specified low temperaturé_conditions shall be properly pro-
tected from so doing-

The suppLIER shall ‘indicate any protection necessary, such as
heat tracing or, igsulation, to be supplied by the UsEe.

Lubricating<eil and control oil at the correct tempergture shall
be available at the points of consumption at start-ug.

8.1:7 All welded connections (structural welds) on casings,
pressure-containing castings and pipes, and repair welds shall
be undertaken in accordance with the following confitions:

a) the materials shall be suitable for welding andl the filler
metals shall be compatible with the parent metal

b} the welding process shall be selected accord|ng to the
material properties, workpiece thickness and stress on the
welded connection;

c) for welds requiring inspection authority [approval,
welders shall be suitably qualified by an agreed ayithorizing
body (see also 8.2.3);

d) unless otherwise specified, all welds (including repairs)
shall be carried out at the supPLIER's discretion and in
accordance with his own practice.

8.1.8 The useR shall indicate in the data sheets tHose com-

8.1.3 The layout and structural detail of the compressor unit,
including the auxiliaries, shall be planned so that sufficient
space is available for operating and maintenance purposes.

8.1.4 The surPLIER shall specify and supply with the com-
pressor all the special tools and equipment required to
assemble the components. Special equipment required for
barrel-type compressors shall be included. The main parts,
such as casing components and bearing housings, shall be pro-
vided with centring spigots, alignment dowels etc. so that
precise alignment within a machine is ensured on reassembly
using the original parts.

ponents where his—approvat 15 required prior to repairs being

undertaken by the SUPPLIER.

8.2 Casing

8.2.1 The suppLIER shall state in the proposal whether the
compressor has a horizontally or vertically split casing.

8.2.2 The casing and the casing nozzles shall be designed for
the casing design pressure, taking into consideration the
hydrostatic test pressure; the casing may be subdivided into
chambers for design calculations and testing. (For interstage
diaphragms see 8.7.)
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For casings not made from corrosion-resistant materials, a
suitable corrosion allowance shall be added to the wall
thickness.

8.2.3 Structural welds that connect casing parts shall be
stress relieved. (For pipes welded to the casings see 8.5.)

8.2.4 Castiron casing repairs by welding, brazing or cramping
are permitted if agreed between the suppLIER and the USER.
Minor defects in cast iron casings may be repaired with
screwed plugs.

~~~~~~~~ Lt~

ISO 8011 : 1988 (E)

8.4 Bolted connections

8.4.1 All threads shall be metric in accordance with 1ISO 262

unless otherwise agreed.

8.4.2 Threaded holes for bolts shall be kept to a minimum.
Studs are to be preferred to cap bolts. Threaded holes shall not
penetrate into pressure areas and the remaining base metal

shall be thick enough to prevent any possibility of leakage ; this
thickness shall in any case be at least half the nominal bolt

diameter.

Repair welc]ing of steel casings is permitted if the execution and
post-weld tfeatment are properly conducted (see also 8.1.7 and
8.1.8).

8.2.5 Unlel;ss otherwise agreed between the surPLIER and the
USER, the cpsing material shall be selected in accordance with
the followirlg considerations.

a) Stegl shall be used if
1) [the casing design pressure is above 64 bar;

2) [the maximum calculated operating temperature in
the tasing is above 260 °C.

b) For|temperatures below —40 °C, special grade high
impact dgtrength materials shall be used, as agreed between
the sUPHLIER and the USER.

c) For forrosive, toxic or flammable gases, the user shall
state in rlhe enquiry any special requirements concerning the
casing nhaterials and design.

d) For|pressures up to 64 bar nodular cast iren may be
used.

e) For pressures up to 32 bar grey cast-iron may be used.

8.2.6 Castl iron casing joints shall) be of the flat-faced or
double-rais¢d-face type.

The use of pealing compounds is permissible.

8.3 External/forces and moments

8.4.3 The casing bolt materials shall be sgle¢ted according to
the casing design temperature range. At temperatures between
—20and +300 °C bolts of grade 4.6shall be used for cast iron
and of grade 5.6 for cast steel in a¢cordance Wvith 1SO 898. For

higher and lower temperatures). and for
materials for bolts and nuts shall be selected

in tha ciipn
standards in the su

anntr Ar s

) . 5
PPLIER/S~COUNTY, OF equivgiel

corrosive media,
according to the

lame
ISt

8.5 Casing apertures for pipe connections

8.56.1

Inlet and discharge pipes shall be flanged and the con-

nections shall*be oriented as specified in the order. Unless

otherwise\specified, the SUPPLIER's standard
used.

8.5.2 For the auxiliary piping connection:

design shall be

on the casing,

glands and bearing housings, flanged connections shall have a
minimum inner diameter of 20 mm. If, for reasons of space,
piping connections cannot be made as flanged connections, in-

termediate pieces of seamless steel tubing,

serted between

the casing and the flanged connection, of the same nominal
diameter as specified for the flanged connectign, are permitted.

The intermediate pieces may be screwed intq the casing wall.
For oil, and toxic, corrosive or flammable gasds, these screwed
connections shall be brazed to cast iron casings or welded to
steel casings. Threadless welding of intermedjate pieces larger

than 50 mm is also permissible provided tha
stress relieved. Screwed connections with
mitted for non-flammable and non-toxic gase
figure 4). The user shall specify in the data
these procedures is not acceptable in certain

These conditions are applicable to the follow
nections:

such welds are
gaskets are per-
5 and liquids (see
sheets which of
instances.

ng auxiliary con-

a) _vent openings.;

The suppLIER shall specify the casing nozzle displacements due
to thermal movements of the compressor, and the permissible
forces and moments on the casing nozzles to which the USER
has to connect. These forces and moments shall not affect the
safe operability of the compressor under any specified oper-
ating condition, including standstill (misalignment, internal
clearances, stresses in casings and flanges etc.). Sole responsi-
bility for the layout of the piping systems and their calculation
on the basis of the nozzle displacement and permissible forces
and moments shall be taken by the furnisher of the piping
system who shall ensure that the permissible values are not
exceeded. The result of the piping calculations shall be trans-
mitted to the suppLIER. This does not affect the aforementioned
responsibility of the piping furnisher.

b) drain openings on casings and seals;

c) sealing gas connections and gas balancing pipes;

d) sealing fluid connections;

e) connections for liquid-injection equipment;

f)  lubricating oil connections;

g) cooling water connections.

These conditions shall not apply to pipes, both ends of which

are welded or brazed to the casing, forming an
(e.g. balance lines).

integral part of it
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If the couplings are supplied by a third party, agreement shall
be reached between the suppLIER and the coupling furnisher to
ensure proper matching of the shaft end with the coupling
bore.

8.6.2 Impellers for centrifugal compressors

Impellers of the open or closed design may be used. The im-
pellers shall be firmly fitted to the shaft or to each other and
centred so that they cannot alter the rotor balance up to the trip
speed at the maximum operating temperature. Shrink fits
without keys are permitted.

//

e ———t — .

NN

.

Figure 4 — A screwed connection to casing for
non-flammaple and non-toxic gases and liquids

.

8.5.3 Unless otherwise agreed, connections for control oil
and pressure meaguring lines may be made on the casing and
on glands with a rjlinimum inner diameter of 12 mm. For toxic,
corrosive and flammable media, flanged connections shall be
used.

Thermometer wells shall be used for the installation of ther-
mometers in spacgs containing gas. Their use is recommended
in all other instandes.

8.5.4 All flanges o which connections are made by-the USER,
or another furnishgr commissioned by him, shall be executed in
accordance with the standards specified by the\USer in the en-
quiry. Alternatively the mating flanges shall be)provided by the
SUPPLIER.

All flanges to which auxiliary pipes supplied by the SUPPLIER are
connected may bel executed in aceordance with the SUPPLIER'S
own standard.

8.5.5 Unless othg¢rwise agreed, the construction of the flange
sealing surfaces shall-be‘of the standard design specified by the
respective flange dtandard

8.6.3 Rotors for axial flow compressors

The rotor may be designed as a one-piece unit, as a $haft with
shrunk-on discs, as a combination of ,both’ types, |or as an
assembled or welded drum or disc rotor, The conditipns given
in 8.6.2 shall apply to the securing of the rotor partd.

8.6.4 Blades of axial flow'compressors

The design shall be sdeh as to avoid any undesirgble blade
resonances over thé specified operating speed range, taking
account of the necessary starting procedure and pny other
likely transient ¢ondition.

8.6.5 Rotor materials

In selecting rotor materials the SUPPLIER and the (JSER shall
agree on all factors affecting material properties |(e.g. the
presence of H,S).

8.7 Diaphragms, diffusers, guide vane cafriers
and attached coolers

Interstage diaphragms shall be suitable for all| specified
operating conditions including start-up, shut-dpwn and
momentary surge. Where diaphragms separate chanpbers with
external flow connections, the USER shall specify the maximum
differential pressure that may occur during operatioh or shut-
down of the compressor. Unless otherwise specified, dia-
phragms, diffusers and guide vane carriers may be mgde of cast
iron. Diffuser passages and return channels shall be|free from
any obstructions (e.g. casting irregularities). Codglers con-
nected directly to the compressor casing may haye cast or
welded casings.

The design pressure shall be used for the gas side. The design

8.5.6 Threaded openings to which no pipe is connected shall
be sealed with cylindrical steel plugs (welded, brazed or
screwed). Screwed plugs shall be seal welded or brazed or shall
have a metallic flat face seal. In the case of corrosion-resistant
casings, corrosion-resistant plugs shall be used.

8.6 Rotor

8.6.1 Shafts

The shafts or tie-rods, if any, shall be made of forged steel or
equivalent. Protective shaft sleeves are permitted.

10

of the cooling water side shall be in accordance with 10.2.2.

8.8 Labyrinth seals

8.8.1 Internal seals between fixed and rotating parts shall be
equipped with labyrinths. The labyrinth tips may be mounted
on the fixed or on the rotating parts. They shall be designed
such that they may be replaced easily. With fixed tips, protec-
tive sleeves on the shaft are permitted.

8.8.2 In selecting labyrinth materials the SupPLIER and the
USER shall agree on all factors concerning the gas composition
and operating conditions.
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8.9 Thrust balance piston and balancing line

8.9.1 For single-inlet, multi-stage radial flow and axial flow
compressors, a thrust balance piston wuth balancing line is

docirahla +4 limit avia
UTONavic w IllllIL aAaia

8.9.2 For double-inlet compressors, or compressors in which
the flow is quided in opposite axial directions by individual

guided in opposite ectior idua
stages or groups of stages, a thrust balance piston may be
omitted or an intermediate seal between two compression
stages can take over the function of the thrust balance piston.
A balancing line is then unnecessary.

1ISO 8011 : 1988 (E)

8.10.5 Forced-feed lubrication shall be provided for all com-
pressor bearings. Care shaii be taken to ensure minimum foam-
ing and generous lubricant return line cross-sections. If the gas
being handled can affect the properties of the lubricant or the
bearing materials, special precautions are necessary. The USER

shall inform the suppLIER thereof.

8.11 Shaft seals

8.11.1 The type of seal shall be agreed between the suppLIER
and the user. The USER shall inform the suppLIEr of all adverse

conditions under which th

thrust balance piston shall be designed as a
labyrinth seal in accordance with 8.8.

8.9.4 Thebalance line shall be sized, as a minimum, to handle
a balance piston labyrinth gas leakage corresponding to twice
the design [clearance, without exceeding the load rating of the
thrust bearjng.

8.10 Bearings and bearing housings

8.10.1 Exgept for compressors with overhung impellers, the
bearings shall be replaceable without removing the upper
casing half|of a horizontally split machine or the end cover of a
vertically split unit.

The bearing housings may be cast integral with the compressor
casing or cpnnected to the compressor casing as separate com:
ponents. Care shall be taken to ensure reliable and repeatable
centring of|the bearing housings.

8.10.2 Th radial bearings shall be designed as journal bear-
ings in ac¢ordance with the suppLIER's standards. Bearings
shall be desgigned to maintain oil film stability.at*any operating
condition to and including the trip speed.

8.10.3 Thg thrust bearing shall be of-the double-acting type.

8.11.2 Dangerous and hazardous gases)shdll not be allowed
to escape into the surrounding atmospheJe during normal

operation ; they shall be reliably and safely digcharged from the

compressor.

8.11.3 Depending on therequirements to bp met by the sea

WO P TNe 2 LNe Sta

|
during operation or atrest/ the use of the fpllowing types of
seal is acceptable :

a) labyrinth' seals;

b) segmental ring seals;

c) mechanical contact seals;
d) “floating ring seals;

e) self-acting gas seals.

The seals should be fitted so that they are easjly accessible and
replaceable.

8.12 Critical speeds

8.12.1 Lateral critical speeds

Lateral critical speeds shall be calculated with glue allowance for
external factors, such as the type of coupling} and the bearing
and bearing support properties, and shall lie yithin the ranges
defined in table 1.

Table 1 — Lateral critical spepds

Drive Electric motor | Turbine or expander
Stiff shaft design ne > 1,2 nygo ¢ > 1,26 nypg
Flexible shaft design | ¢! < 085 7tmin | me1 < 085 nmiy
neo > 1,2 n100 o > 1,26 n100

bU Iltl.Ud \3¥J tl!c Q:‘lafl VVll.IIU\JI.
clearance. If start- up under axial load is required, the thrust
bearing shall be suitably designed.

The compressor shall be equipped with an appropriate sensing
device to detect either a change in the thrust load or an axial
displacement of the shaft.

8.10.4 Bearing housings shall be designed in such a way that
vibration-measuring instruments may be fitted. In addition,
provision should be made for at least one non-contact vibration
probe on or near each line bearing. If two probes are used, they
should be circumferentially spaced between 80° and 100°
apart.

See also figure 1.

NOTE — There are applications where the wide operation range of the
process can only be covered by deviation from the criteria given in
table 1. In such cases other criteria may be applied by agreement
between the suppLIER and the user and the SuPPLIER should demon-
strate the suitability of the compressor.

8.12.2 Torsional critical speeds

Unless otherwise specified, the suppPLIER need only carry out a
torsional analysis of the system if the compressor is motor or
engine driven. If torsional natural frequencies lie in the range of

1"
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excitation frequencies the suppLIER shall ensure that no harm-

| $Arnna Ao ot i atracond ~oede

ful 10rCes OoCCur Ill th must IIIHI"Y’ DULITOOCU pdl w.

The furnishers of the motors, couplings and gears shall provide
the suPPLIER with the pertinent data to enable him to complete
the torsional analysis.

8.13 Vibration

If specified in the enquiry, compressors shall be subject to the
vibration rpmnrpmnnfe detailed hereafter,

auion e Lolancl nereal

It is normal practice to follow the SUPPLIER’s standard procedure
for the interpretation of the measured levels. Vibration monitor-
ing instrumentation, if provided (see 8.13.3), shall be in opera-

tion during this test, whenever possible.

8.13.3 Vibration monitoring

If required by the uUsSEeR, vibration monitoring during normal
operation of the compressor shall be undertaken using method
a) or b) (specified in 8.13.1), as specified in the contract, using
one pick-up per compressor. The pick-up which should

nreferab!v be used is that which gave the gr

8.13.1 MeasurinL techniques

The following methods may be used to determine the radial
vibration levels of the compressor (as specified in 8.13.2 and
8.13.3):

a) measuremeft of shaft vibration with non-contact-type
pick-ups mountgd adjacent to the journal bearings;

b) measuremept of bearing housing vibration with
contact-type pigk-ups fastened to the bearing housings.

8.13.2 Acceptable vibration levels

Vibration acceptanfe testing shall be carried out during the
mechanical running test of the compressor. The limits shall not
be exceeded between the minimum and maximum continuous
speeds. The mechdnical run-out of the shaft diameter, where
the vibration is megsured with respect to the bearing journal,
and the electrical ryn-out due to non-homogeneity of the shaft
material at the point of measurement may be subtracted from
the reading to obtajn the net shaft vibration.

If non-contact prolles are used, measurements shall.be taken
with two pick-ups gt each line bearing circumferentially spaced
between 80° and 100°. Whilst it is emphasized that the per-
missible limit must|be agreed between the ‘sUpPpLIER and the
USER, figure 5 is given to provide a guideline to the order of
magnitude of the maximum shaft mevement. It must be ap-
preciated, however| that different bearing designs are charac-
terized by different $haft movements'; for example, a tilting-pad
bearing usually perfnits less shaft movement than indicated by
the guideline, whilst an elliptical bearing can allow more shaft
movement in the hprizantal plane. Such factors shall be con-
sidered when seting.permissible shaft movements for a
specific machine.

<l 4l H 1 -
armgTo e IllUbl rarmear rarm ||| TgCST

8.13.4 Alarm and trip levels

Since the variation rather than the absolute magnitude of the
vibration levels is indicative of possible_machine detdrioration,
the alarm and trip levels of the monitoring system, if provided,
shall be set with respect to the-values actually meagured and
logged during the vibration“aeceptance test and |not with
respect to the maximum aceeptable levels given in figyre 5. The

trip level shall be specified by the suppLieR.

8.13.5 Vibration Signature

It is recommended that the vibration signature of the com-
pressor be-éstablished by frequency analysis with thel machine
running atits normal operating point. The signature so|obtained
can be:used for initial and future diagnosis of maching trouble.

8.14 Balance

Rotor assembly and balancing shall be carried out in sych a way
that the rotor is virtually free from inner couples and that the
vibration criteria of 8.13.2 are met. Balancing shall ke carried
out in at least two reference planes.

Couplings and their spacers shall be dynamically balanced in-
dependently of the rotor. Whilst balancing the complgte rotor,
no corrections shall be applied to the coupling halves.

Balancing shall not be achieved by welding.

8.15 Baseplate or soleplate

8.15.1 A common baseplate, soleplates or mountipg pads,

that may be rigidly connected to the foundation, shall be pro-

If contact-type pick-ups are used, they shall permit measure-
ment in two perpendicular planes, and the test procedure and
acceptance criteria as stated in guideline VDI 2056 1) apply. The
applicable vibration frequency (abscissa in charts of VDI 2056)
shall correspond to the 100 % shaft speed. As a guide to the
order of magnitude of the permissible maximum bearing
housing vibration, the line separating the ‘“good’’ from the
“permissible’’ regions shall be used.

vided for the compressor or for the compressor and gear unit.
Foundations shall be executed in accordance with the relevant
specifications.

8.15.2 The soleplates or baseplates shall have machined sur-
faces for satisfactory seating of the parts of the plant mounted
on them. In addition, aligning plates, machined on both sides
or made of multiple layers, are permissible between the
machine and the baseplate or soleplate.

1) Verein Deutscher Ingenieure: BeurteilungsmaRstabe fir mechanische Schwingungen von Maschinen, VDI Richtlinie 2056, VDI GmbH

Diisseldorf (D) 1964.

12
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8.15.3 Jagking screws or shims for adjustment of the vertical
position of [baseplates or soleplates on the foundation shall be
supplied.

8.15.4 If rlecessary, openings for grouting shall be provided in
the baseplgtes or\Soleplates with a diameter of not less than
100 mm. Tltey shall be arranged so that oil cannot collect above

10* 2x10%

100 % shaft speed, r/min

Figure 5 — Guideline to/the‘order of magnitude of the permissible maximum shaft movemlent

8.16.4 Unless otherwise agreed, the supply|shall comprise

a) built-in injection nozzles with preceding isolating and
setting valves ;

b) drainage pipes with isolating valves;|the pipes end in
the region of the baseplate or soleplate.

exposed grotting-
8.16 Injection devices

8.16.1 If the compressor is to be equipped with injection
devices, this shall be stated in the order so that the necessary
bosses can be provided on the compressor casing.

8.16.2 For the injection of liquid, nozzles shall be provided
and fitted in such a way that a uniform fine distribution of the
liquid in the gas stream is obtained.

8.16.3 A compressor equipped with an injection system shall
be provided with adequate drainage facilities.

8.16.5 To avoid damage to the compressor, the suppLIER shall
provide complete instructicns on the operatior of the injection
system as well as on the maximum permissible amount of injec-
tion liquid.

8.17 Rating plates and rotation arrows

8.17.1 The direction of rotation shall be agreed with the fur-
nisher(s) of the driver and gear unit. Either rotation arrows shall
be cast on the casings of the compressor and gear unit or the
direction of rotation shall be marked by arrows made of
corrosion-resistant material on the compressor and gear unit.

13
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8.17.2 The compressor shall be identified by a rating plate
made of corrosion-resistant material. The rating plate shall give
at least the following data:

a) manufacturer’'s name;

b) manufacturer’s serial number;

¢) manufacturer’'s model number ;

d) vyear of manufacture;

e) inlet volume rate of flow, in cubic metres per second;

f)  maximum allowable working temperature, in degrees

c) The turbine shall be suitable for continuous operation at
all speeds between the minimum and maximum continuous
operating speeds of the compressor.

9.1.3 Motor

The motor shall be capable of producing continuously a rated
driver power which is at least 115 % of the calculated power at
each specified operating point and at the corresponding speeds
as indicated in the data sheets.

Area classification and other design characteristics shall be as

Celsius;
g) maximumicontinuous speed, in revolutions per minute;
h) prohibited|speed ranges, in revolutions per minute;

i) casing dedign effective pressure, in bars.

The uskR shall infprm the suppLIER of any local regulations re-
quiring additional|data to be inserted on the rating plate.

9 Drivers and drive equipment
9.1 Drivers

9.1.1 General

The type of driver ghall be specified by the uskeR. It shall be sized
taking into accoumt the power losses in gear units and/or fluid
coupling. The bregkaway and starting torque of the driver shall

exceed the comp

Changes in power

essor torque/speed requirements.

and speed due to foreseeable changes in.the

gas properties and conditions of service of the gas ‘being

handled by the cd
turer of the driver

mpressor shall be specified to the.manufac-
by the SUPPLIER, as stated by-the-USER in the

data sheets.
For oil supply see|11.1.3.

For noise see 7.5.

9.1.2 Steam tutbine

Unless otherwise agreed, ‘the steam turbine serving as the main
drive unit shall beresigned to meet the following conditions.

Specified i the data sheets.

To enable the SUPPLIER to conduct torsional analyses| the motor
manufacturer shall provide the SUPPLIER.With theg pertinent
dynamic characteristics of the motor (see'8.12.2).

9.1.4 Gas turbine

Gas turbine drivers shall besized by mutual agreement between
the sUPPLIER and the USER.

9.1.5 Expansion/turbine

If the expansion'turbine is the sole driver of the compressor, its
design with'regard to power and speed shall be as specified for
the steam ‘turbine (see 9.1.2).

9.1.6 Other cases

In all other cases, the sizing and operation of the drivers shall be
agreed between the supPLIER and the USER.

9.2 Gears

9.2.1 Parallel shaft gears and pinions shall be of the helical or
double-helical type. Spur-type gears may be used in epicyclic
gear drive systems. The tooth shape shall be the regponsibility
of the manufacturer.

9.2.2 Although there are no universally accepted falculation
and design procedures available for gears, table 2|should be
used as a guide when selecting a gear unit. Future International
Standards will provide a basis for these calculations.

a) It shall be capable of producing continuously a rated
driver power which is at least 110 % of the necessary power
at each specified operating point and at the corresponding
speeds as indicated in data sheet 201. Unless otherwise
specified, this condition shall be met under the specified
normal inlet and exhaust steam conditions.

b) At certain specified operating points, which shall be in-
dicated by the user in the enquiry, the turbine shall be
capable of producing continuously 100 % of the necessary
power under the minimum continuous operating steam inlet
and the maximum continuous operating exhaust con-
ditions.

14

9.2.3 The gear unit shall be capable of continuous operation
at the maximum continuous speed of the compressor for a
minimum of 100 000 h at no less than the rated gear torque
multiplied by the appropriate application factor in table 2. The
rated gear torque (in newton metres) is greater than or equal to
the highest torque resulting from the gear input power (in
kilowatts) and the gear input speed (in revolutions per minute)
combinations at any specified operating point (see 9.1.2 and
9.1.3) and shall be computed in accordance with the following
formula:

30 000 ear input powe
rated gear torque > X gear input p !

n gear input speed
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The gear input power is normally equal to the rated driver
power. For gears (e.g. between casings) not transmitting the
full driver power, the gear input power shall be calculated on an
equivalent basis.

9.2.4 The application factors given in table2 are rec-
ommended values.

Table 2 — Application factors

1ISO 8011 : 1988 (E)

9.3.3 Couplings shall be designed to allow uncoupled opera-
tion of the drive shaft.

9.3.4 In the design of gear-type couplings with continuous
lubricating oil spray, care shall be taken to avoid sludge build-
up in the coupling. The lubricating oil filtration rating shall be
agreed with the coupling manufacturer.

9.3.6 Coupling spacers shall be removable for access to both
coupling halves, bearings and external shaft seals without

9.2.5 Thryst bearings, if provided, shall be sized to absorb the
axial thrust transmitted by friction in the couplings as well as
any axial ggearing forces. For the sizing of thrust bearings, seé
8.10.3.

9.2.6 The rotating parts of the gear shall be dynamically
balanced in} accordance with the requirements of 8.14.

9.2.7 Latgral critical speeds of the low-speed shaft shall not
be within |[£15 % of the high-speed shaft speed, and vice
versa, at any specified operating point,

9.2.8 Thelubricating oil quality-shall be agreed with the gear
unit manufpcturer.

9.2.9 Thel directions-ofrotation of all shafts shall be clearly
shown by| directionalarrows, either cast-on or made of
corrosion-rgsistant>material, on the gear casing.

9.2.10 Folnoise see 7.5

replacement.

ho is responsible
e couplings (see

pbermitted. If two
installed in dia-
lance and ease of

Type of drive Apg::ctit:on dismantling the compressor, gear or motor.

Steam or das turbine ; turbo-expander 1t01,2 L

Electric mdtor with a starting torque ratio as 9.3.6 Prior to the contract, the suppLiER apd the USER shall

indicated ih data sheet 404, but not greater 1t01,2 reach agreement regarding who is t0-supgly the couplings

than 2 between the driver and the compressor and v

Synchrondus motor with an oscillating torque for the balancing and assembly work on tf

(peak valup) during start-up and other tran- also 8.14).

sients (for| torsional analysis, see 8.1.2.2) of 1,2t01,5

if SZS;? an five times the rated gear torque (see 9.3.7 Coupling bolts.shall be selected by mass to permit inter-

- change without altering the balance.

Reciprocating engine with a continuous torque

fluctuation| of less than five times the rated 1,3t01,6

gear torqup (see 9.2.3) 9.3.8 Non-integral coupling halves shall be fnounted by cylin-
To be agreed drical or _conical shrink-fits. Shaft keys are

All other dases with gear shaft_keys are used they shall always be
manufacturer metrically opposed locations for reasons of b3

9.3.9 Each coupling shall be guarded in suc}La way that it can

be readily inspected and dismantled. This a
couplings of auxiliary drives. If a coupling |
inlet and outlet pipes, these pipes shall meet
for auxiliary pipes (see 10.7).

9.3.10 It shall be stated in data sheet 401 wh
float couplings are required or not.

10 Auxiliary equipment
10.1 General

10.1.1  All auxiliaries which come within the
vessel codes (including gas coolers, silencer
traps) shall be designed, manufactured, inspe|

o applies to the
as lubricating oil
the specifications

ether limited end-

5cope of pressure
5, separators and
Cted and tested in

9.3 Couplings

9.3.1 Solid or flexible couplings may be used between the
compressor, the gear unit and the driver. For coupling speeds
over 2 000 r/min, the metallic parts of the couplings shall be
made of steel. Cast iron shall not be used in couplings.

9.3.2 The coupling shall be designed to be capable of con-
tinuous operation for a minimum of 100 000 h at no less than
the rated coupling torque multiplied by the appropriate appli-
cation factor given in table 2. The rated coupling torque shall
be computed on an equivalent basis to the rated gear torque
(see 9.2.3).

gccordance withany Tecogrnized code stated

by the SUPPLIER in

data sheet 207, unless the USER specifically invokes a particular

code at the time of enquiry.

10.1.2 Where carbon steel surfaces in gas coolers, silencers,
separators, traps or other auxiliaries are exposed to water or
other corrosive media, then a minimum corrosion allowance of
3 mm shall be incorporated on all such surfaces. This require-
ment does not apply to cooler tubes. Alternative methods of
protection shall be agreed between the supPLIER and the USER.

10.1.3 Design pressures of auxiliaries as referred to in this
International Standard shall follow the definition of the casing
design pressure (5.2.8) unless otherwise specified.
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10.1.4 Design temperatures of auxiliaries as referred to in this
International Standard shall follow the definition of the com-
pressor casing design temperature range (see 5.3.6), using the
upper value unless otherwise specified.

10.1.5 Threaded openings to which no pipe is connected shall
be sealed with cylindrical steel plugs (welded, brazed or
screwed). Screwed plugs shall be seal welded or brazed or shall
have a metallic flat face seal. In the case of corrosion-resistant
casings, corrosion-resistant plugs shall be used.

10.2 Gas coolers

10.3 Silencers

10.3.1 Intake, discharge and blow-off silencers, when re-
quired, shall be to the suppLIER's preferred standard, unless
otherwise specified by the USER.

10.3.2 Account shall be taken of the most severe operating
conditions (e.g. compressor surge, maximum flow, pressure,
temperature and corrosion) in the design of the silencers.

10.3.3 All piping connections to silencers shall be to the stan-
dard specified by the user. In the absence of any specification,

10.2.1 Shell-and-tube or air-blast coolers may be used. Shell-
and-tube-type coplers shall have removable tube bundles and
channel covers.

10.2.2 The cooling water side of gas coolers shall be designed
for the water pfessure specified by the USEr, but for an
effective pressurg of at least 4,5 bar and for vacuum.

NOTE — In special ppplications (e.g. where chlorine is used) it may be
desirable to keep tHe water pressure below the gas pressure.

10.2.3 Where injtercoolers are an integral part of the com-
pressor casing, they shall be subject to the criteria of 8.2 (see
also 8.7).

be agreed betwegn the suppLIER and the USER. If not agreed,
the fouling factors given in table 3 shall be used for the water
side.

10.2.4 The fouli'Eg factors for both water and gas sides should

Fable 3 — Fouling factors

Fouling factor
Water
m2-K/W
Closed circuit (trdated) 0,85 x 10-4
Normal cooling tgwer 1,7 x 10-4
Brackish 34 x 10-4

10.2.5 A minimyim water-velocity through the tubes of 1 m/s
shall be maintaingd. The.maximum velocity shall be determined
according to th¢ properties of the tube material and the
construction.

they shall conform to the requirements of 10.5, #0.p and 10.7,
as a minimum.

10.4 Separators and traps

10.4.1 Liquid separators shall be provided in sucti¢n lines and
downstream of coolers if specified’ by the USeR or ddemed to be
necessary by the suppLIER. The USER shall furnish arjy pertinent
information to the SUPPLIER.

10.4.2 Where separators are an integral part of the com-
pressor casing, they shall be subject to the criteriaof 8.2.

10.4.3 Unless otherwise specified by the USER, each separator
shall bel fitted with a drain trap, complete with isplating and
blow:down valves. Provision shall be made in the dfain line for
flow detection.

10.4.4 Separators with a manual drainage facility only shall
have a hold-up tank volume to permit continuoE full-duty

utilization without drainage for two attendance iftervals, as
stated in the data sheets. Where the SUPPLIER considers this to
be inappropriate, he shall advise the USER accordingly.

10.5 Pipework (general)

10.5.1 The dimensions of piping shall be in accofdance with
applicable International Standards or equivalent. Ngn-preferred
pipe sizes as indicated in national standards shall Qe avoided.

10.5.2 The scope of supply of pipework shall be|defined on
data sheet 501A.

10.5.3 Terminal-point isolating valves shall not form part of

10.2.6 All coolers shall be thermally rated for the most severe
operating conditions (e.g. of cooling water, temperature, gas
density and flow rate), as indicated in data sheets 201, 202, 205
and 502.

10.2.7 All piping connections to coolers shall be to the stan-
dard specified by the USER. In the absence of any specification,
they shall conform to the requirements of 10.5, 10.6 and 10.7 as
a minimum.

10.2.8 The maximum allowable cooling water temperature
rise and pressure drop shall be as stated in data sheet 205.
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the suPPLIER’s standard supply.

10.5.4 Mating flanges for terminal connections shall be sup-
plied by the supPPLIER

a) when specified by the USER;

b) when the standard of the terminal flange does not com-
ply with a recognized national standard or the standard
specified by the USER.

10.5.5 The suppLIER shall supply all the jointing and bolting as
necessary for the connections within his supply, including ter-
minal connections where he supplies the mating flange.
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10.5.6 Valved and blanked or plugged low-point drain con-
nections shall be provided by the piping furnisher. Water pipe-
work systems shall also be fitted with high-point vent valves by
the pipework installer.

10.5.7 The surpLier shall define precisely the location, size
and type of his terminal connections.

10.5.8 Bite-type (i.e. cutting ring) fittings shall not be used
except for instrument air lines.

10.5.9 Scr i i ing

1ISO 8011 : 1988 (E)

10.6.2 The process gas pipework shall have a minimum inner
diameter of 20 mm.

10.6.3 Process gas piping shall have flanged or welded con-
nections unless there is express agreement between the
SUPPLIER and the USER that screwed connections may be used
for piping of up to 50 mm inner diameter.

10.6.4 The supPLIER and the USER shall agree on the nature of
the tests applied by the suPPLIER to pipework fabrications of his
supply.

shall not be |coated beforehand with thread lubricant or sealing
compound. [The seal welds shall comprise at least two passes
and shall cover all exposed threads.

10.5.10 All pipes shall be routed to ensure adequate elasticity.
They shall have a minimum of fittings but consistent with ease
of maintenahce of equipment and, where necessary, of clean-
ing of the p|ping.

10.5.11 Piping runs which may be used by personnel for sup-
port during j[maintenance or other operations shall be suitably
robust or well supported, or shall be protected by guards sup-
plied by the|piping installer.

10.5.12 All pipework and auxiliaries of the SUPPLIER's supply
which is intg¢gral to a unit shall be supported at the SUPPLIER's
discretion anpd by the SUPPLIER in such a way that the possibility
of damage due to vibration, thermal expansion and the mass of
the pipework and auxiliaries is minimized.

10.56.13 Where the SUPPLIER supplies piping external(to the
unit (i.e. whpre the piping cannot be supported fromithe unit or
its foundatipn) but does not supply the supports,” he shall
advise the USEr of suggested support arrangements intended
to minimizg the effects of thermal changes; the pipe and
fittings’ mags, pulsation and mechanically jinduced vibrations
and the imppsition of strain on the machine connections.

10.5.14 The use of flexible jointS)to allow for thermal expan-
sion and to freduce stresses-in\the piping system is permitted,
subject to the agreement.of<the USER.

Express attention is drawn to the fact that the manufacturer of
such joints should\be' consulted with regard to the necessary
procedures fo-besadopted for the installation and support of
these items,|

10.6.5 The USER’s own piping installation-ghall not impose
loads on the SUPPLIER’s equipment exceptias gpecified in 8.3.

10.6.6 Isolating valves on purgejand vent connections, where
the process gas is explosive of otherwise hadardous, shall be
protected against accidental operation.

10.7 Auxiliary pipework

10.7.1 The auxiliary systems are as follows:

a) lubrieating and control oil ;

b) ¢sealing liquid;

c) sealing gas and gas equalization;

d) cooling water;

e) discharge, drainage and venting;

f) instrument, impulse and sensing lines

The associated fittings, control devices and mgasuring devices
shall also be subject to the requirements of 1(.5.

10.7.2 Except where the gas demands special materials,
seamless carbon steel pipe shall be used for das and lubricant
lines. Coolant lines may be made of seam-welded pipe. It is
recommended that stainless steel piping be u$ed between the
lubrication and seal liquid filters and the machines.

10.7.3 Fittings and valves in auxiliary systems shall be made
of steel. The use of grey or nodular cast iron or other materials
such as bronze or Monel is subject to agreempnt between the
SUPPLIER and the USER.

10.7.4 The valve trim shall be made of a cdrrosion-resistant

10.5.15 Piping shall be free of loose rust, slag, welding beads
and other foreign matter.

10.6 Process gas pipework

10.6.1 The process gas pipework shall be in accordance with
a relevant recognized national specification of the SUPPLIER's
choice, unless the USER specifically invokes another specifi-
cation at the time of enquiry. Such a specification shall be sup-
plemented by 10.6 of this International Standard; however,
where the requirements of the specification and this Inter-
national Standard are in conflict, the specification shall govern.

material.

10.7.5 Copper or plastic pipe is only permissible for measuring
and impulse lines, with agreement of the USER.

10.7.6 A nominal effective pressure of 10 bar shall be taken as
the minimum pressure rating for all connections.

10.7.7 Oil return lines shall be generously dimensioned and
arranged so that a satisfactory flow rate is obtained (allowing
for possible foaming). Pipes running “‘horizontally’” should
have a slope of at least 40 mm per linear metre towards the oil
reservoir (i.e. 1in 25).
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10.7.8 Drain lines, other than from instruments or controls,
shall be of 20 mm inner diameter as a minimum. The USER shall
arrange his drainage system to dispose safely of any process
gas which accidentally gains access to the drainage system.

10.7.9 All auxiliary piping supplied by the suppLIER which is
within the perimeter of the baseplate or part of an auxiliary unit
(e.g. oil console or control panel) shall be completely con-
nected with associated control and measuring devices etc.
Such piping shall have flanged terminal connections. Inter-
connecting pipes within the suPPLIER’s scope of supply may be
fabricated on site.

d) the heat to be dissipated ;
e) the degree of filtration;

f)  the lubricant temperature.

Unless otherwise agreed, it shall be the suppLIER’s responsibility
to coordinate the lubricant requirements of the various units.

11.1.4 The filters and coolers shall be furnished with valved
drains and valved vents to permit draining, cleaning and filling
while the compressor is in operation. Valves shall have a
minimum bore of 12 mm.

10.7.10 The pipg¢ systems should preferably be made by bend-
ing and welding. |Welded fittings and flanges shall be of butt
weld, socket weld or slip-on types. Threaded connections are
permissible for sizes up to 50 mm inner diameter and a nominal
pressure of 10 bdr, but they should be limited to a minimum
and shall be seal-welded for corrosive, toxic or flammable gases
or liquids, with the exception of connections to instruments.

10.7.11 Auxiliary oil pipes, made of carbon steel, shall be
pickled and passiyated after fabrication.

11 Lubrication and seal liquid systems

11.1 General

11.1.1 The lubri
pletely furnished

cation and seal liquid system(s) shall be com-
by the SUPPLIER unless otherwise agreed. For

seal systems using liquids other than lubricant, the following

requirements sha
and control oil

| apply, as applicable. The lubrication, seal oil
ystems may be combined. They shall: be

designed to supply lubricant at suitable conditions to the

following compo

ents, as applicable:

a) the bearings of compressors, gears and drivers;

b) the seals
c) the coupl

d) the cont
drivers.

bf compressors;
ngs;

ol and trip systems’ of compressors and

11.1.2 The suprgLIER shalkspecify the lubricant quality to be
used in the lubridation, «seal oil and control oil systems for the

equipment listed
of lubricant shall

n "\151. Wherever possible, only one grade
be-utilized for all equipment.

11.1.5 Pressure vessels shall be suppliedyin 3ccordance
with 10.1.

11.2 Lubricant reservoirs

11.2.1 Lubricant reservoirs ‘'shall preferably be segarate from
the compressor. Reservaits' shall be internally descaled. The
use of a rust preventative other than paint is recdmmended.
Reservoirs with topsmounted equipment shall havé¢ sufficient
rigidity to prevent{sagging and vibration.

11.2.2 Al} cover openings in the top surface shall be sealed
using gaskets and raised at least 25 mm above the| surface to
avoid\the entry of solids and water.

1.2.3 Openings encompassing a minimum dfameter of
500 mm shall be provided in the reservoir for inspection and
cleaning of the interior. The reservoir shall have a sjoping bot-
tom and the drain shall be located at the lowest poirft to ensure
complete drainage. Care shall be taken to avoid re-gntrainment
of gas bubbles and contaminant from the lubricant r¢turns, e.g.
by means of baffles.

11.2.4 A suitable, locally mounted and protected continu-
ously indicating lubricant level gauge, marked with the maxi-
mum filling, maximum operating and minimum opergting levels
shall be supplied. A filler opening with a strainer shall be pro-
vided. The reservoir shall be suitably vented and cdre shall be
taken to avoid the ingress of contaminant.

11.2.5 The lubricant reservoir shall be sized in gccordance
with the following requirements.

The user may use lubricant from these systems for his own
needs if this is approved by the SUPPLIER.

11.1.3 The manufacturer of the equipment furnished with
lubricant from the lubrication and seal oil system shall indicate
to the furnisher of the system his requirement as follows:

a) the lubricant flow rate (minimum, normal and maxi-
mum) ;

b) the lubricant pressure (minimum, normal and maxi-
mum);

c) the lubricant characteristics;
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a) For degassing and contaminant settling-out: the total
reservoir lubricant volume below the minimum operating
level shall provide a retention time of 8 min. This time is
calculated on the basis of the time required for the total
lubricant return to flow from machinery to the reservoir at
the normal operating point of the compressor.

b) For safety in the event of breakage or leakage: the
reservoir lubricant volume between the minimum operating
level and the level at which the pump commences to
cavitate shall be sufficient for operation for 5 min. This time
is calculated on the basis of the time necessary for the total
lubricant return to flow from machinery to the reservoir at
the normal operating point of the compressor.
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c) Special applications: the sizing of the reservoir shall be
agreed between the SUPPLIER and the USER.

Degassing shall be taken into account in the design and
relative dimensioning of the reservoir.

11.2.6 A heating device, when provided, shall have sufficient
power to heat the lubricant in the reservoir from the specified
minimum site temperature to the SUPPLIER’S minimum required
temperature in 12 h. Special severe climatic site conditions
(wind etc.) shall be taken into consideration. The heating
device shall have a low watt density (maximum, 20 kW/m2).

1ISO 8011 : 1988 (E)

11.3.7 An elevated tank or other suitable means shall be pro-
vided for lubrication and seal oil supply during emergency run-
down if specified by the USER or deemed necessary by the
SUPPLIER.

Elevated seal oil tanks shall be equipped with suitable means of
isolating seal liquid from the gas, if required.

11.3.8 A separate suitably sized and powered lubricant pump
to cool the turbine bearings after shut-down shall be provided if
required by the SUPPLIER or the USER.

If steam hedting is employed, the operating lubricant shall not
be in direct [contact with the steam pipe.

The maximym steam temperature shall be chosen to prevent
the heat fropn carbonizing the lubricant.

Electric imnjersion heaters shall be thermostatically controlled
and their hept density shall not cause deterioration of the lubri-
cant. They shall be switched off automatically if the lubricant
level becomps less than 50 mm above these elements.

11.2.7 When specified by the USER, the reservoir shall include
a suction apd return connection for a lubricant purifier. The
filler openirlg and drain connection may be used for this
purpose.

11.2.8 |If specified by the USER, lubricant reservoirs shall be so
designed that heat insulation may be easily added later without
the necessity of relocating instruments etc.

11.3 Pumps and drivers

11.3.1  Each lubricant system shall include at‘least one main
lubricant punp and one standby pump.

11.3.2 The|drivers of both pumps and)the overall lubrication
system shall|be sized for continuous-parallel operation of both
pumps.

11.3.3 The|main lubricant.pump may be separately driven or
shaft driven

11.3.4 If shaft<driven main lubricant pumps run backwards,
they shall npt-fail and shall maintain an adequate lubricant

trthet i ing oil pump, or
if no emergency overhead tank is supplied, @$eparate suitably
sized and powered emergency lubricatifig ‘eil pump may be re-

quired to supply lubricating oil during tun-down.

A single pump may be used to(serve both pufposes.

11.3.9 The standby lubricant pump shall be primed (unless of
a self-priming design) and ready for operation| at all times.

11.3.10 The/main and standby lubricant pumps shall be
designed to(be driven from independent powgr supplies.

11.3.11" The main and standby lubricant pymps shall have
identical flow rate and discharge pressure ratifgs.

11.3.12 The standby lubricant pump shal] be controlled
automatically to start up to provide lubricant [and to maintain
operation upon reduction in pressure below g safe level. An
accumulator or elevated tank shall be furnished to maintain
lubricant pressure whilst the standby pump is coming up to
pressure, if the standby pump is steam turbjne driven, or if
agreed between the suppLIER and the USER. [To facilitate the
checking of the proper functioning of the sfandby lubricant
pump during normal operation, the pressure|switch shall be
equipped with an isolating valve and bleed oriflice as illustrated
in figure 6.

11.3.13 Positive-displacement pumps shall be
full flow rate, externally mounted, relief valve
piped to the lubricant reservoir. The relief valve

provided with a
and return line
shall be set at a

minimum pressure of 110 % of the maximum operating
pressure, with due regard given to the variable-speed pump
drive, pressure control valve characteristics et¢.

supply to prevent damage 1o the machine.

11.3.6 Couplings between pumps and drivers shall be made
of lubricant-resistant materials.

11.3.6 The nominal flow rate of the lubricating oil pump shall
be at least 115 % of the lubricant flow required by the system
at the normal operating point of the compressor.

The nominal flow rate of the seal oil pump shall be at least
120 % of the total seal oil flow under the most severe con-
ditions, or 0,6 litre/s greater than the rated flow, whichever is
the greater.

11.3.14 The check valve in the discharge line of shaft-driven
pumps shall have suitable means for priming.

11.3.15 Pressure regulating devices shall operate without
chattering or hunting. Pressure regulating valves shall be sized
to maintain the normal lubricant pressures between the follow-
ing operating limits :

a) the maximum lubricant demand with one pump
running ;

b) the minimum lubricant demand with two pumps
running.
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11.3.16 For lubricant pumps external to the reservoir and with
flooded suction, valves in the suction lines shall be installed as
close as possible to the pump suction port and shall be locked
open during normal operation. It shall be possible to clean suc-
tion strainers, if supplied, during normal operation of the com-
pressor.

11.4 Filters

11.4.1 Full-flow twin filters shall be furnished. The filters shall
be equipped with mterlocked contlnuous—flow transfer valves.
The filter pressurg v - :
0,35 bar at the njormal operatlng temperature. Bypass rehef
valves shall not bd used unless specifically agreed between the
suppPLIER and the YSER for special operations.

11.4.2 Seal liquid filters shall retain 90 % of all particles with a
dimension larger than 10 um and 99,5 % of all particles with a
dimension larger than 15 um.

Lubricating oil filfers shall retain 95 % of all particles with a
dimension larger than 25 pm and 99,5 % of all particles with a
dimension larger than 30 pum.

If supplied, filters [for gear-type couplings shall have a filtration
rating as agreed between the suppLIER and the coupling fur-
nisher.

11.4.3 Filter casgs and heads shall be suitable for operation at
not less than the gump relief valve setting. Filter elements shall
have a minimum ¢ollapsing differential pressure of 3 bar.

11.4.4 Filters shall be located downstream of the coolers.

11.4.5 The filter|materials shall conform to the specifications
of 10.7.3. Filter elements shall be made of corresion-resistant
material.

11.5 Coolers

11.5.1 Shell-andftube or dir-blast coolers may be used. If
specified by the User, twinr-¢oolers shall be provided. Coolers
shall be provided| with interlocking continuous-flow transfer
valves. Each coolgr shaII be snzed to d|s31pate 120 % of the total
heat generated at peed

the compressor and W|th the maximum coolant inlet tem-
perature. Water, when present, shall flow through the tubes.

The lubricant-side operating pressure should be higher than the
water-side pressure.

11.6.2 Shell-and-tube-type coolers shall have removable tube
bundles and channel covers.

11.6.3 Coolers shall be suitable for lubricant system operation
at a pressure not less than the relief valve setting for the
pumps.
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11.6.4 Unless otherwise agreed, the coolers shall be made nf
steel or cast iron for shell coolers, steel, cast iron (sea water) or
bronze for channels and covers, steel or copper alloy for tube
sheets, and steel or copper alloy for tubes.

Steel tubes shall be corrosion protected, if required by the
USER.

The materials of seal liquid coolers shall be compatible with the
process gas to be sealed, if the liquid is contaminated.

1155 Tubes shall have an |n5|de dlameter of not less than
o w y for brass
tubes and 2 mm for steel tubes.

11.5.6 The fouling factor for the water side should be agreed
between the supPLIER and the USER. If Inot'agreed, the factors
given in table 3 (see 10.2.4) shall be 'used for the water side.

11.5.7 The velocity of the cdoling water in the tubgs shall not
be less than 1 m/s during. nermal operating conditions, and
adequate lubricant tempetatures to bearings and selils shall be
maintained.

11.6 Overhead tanks

11.6.1 Af’overhead tank shall be provided if specified by the
USER.

11.6.2 The purpose of the overhead tank is to fun¢tion as an
emergency lubricant run-down tank, to ensure sapfe coast-
down of the compressor.

The overhead tank shall be sized to maintain sufficient lubricant
flow to the equipment for not less than 2 min after shut-down,
in the event of failure of all lubricant pumps.

11.6.3 The overhead tank shall be provided with

a) a bottom nozzle, which shall extend 256 mm|inside the
vessel in order to retain foreign matter;

b) an opening of 150 mm inner diameter for gccess and
inspection;

c) a vent connection, valved drain connegtion and
overflow connection, all of at least 20 mm inner|diameter.

cated at a
helght sufficient to meet the minimum coast down pressure re-
quirements, taking into account all items of equipment to be
supplied with lubricant. The top of the tank shall not be located
higher than the height that would produce the trip pressure.

11.6.5 A heating device shall be provided if specified by the
USER.

11.7 Seal liquid drain traps

11.7.1 One drain trap per seal shall be provided unless other-
wise specified by the USer. Consideration shall be given to the
on-line maintenance of traps.
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11.7.2 Drain traps may be manual for non-toxic gas services
having seal pressures of less than 10 bar and maximum seal
leakages of 40 litres per day per seal (seals in a deteriorated
condition).

11.7.3 Automatic traps shall be used for all other conditions
up to 60 bar. They may be mechanical float-type traps.

At pressures greater than 60 bar, a level controller and a
separate control valve shall be used.

ISO 8011 : 1988 (E)

11.8.3 Bladder-type accumulators should be considzsred for
certain process requirements.

11.8.4 A manual pre-charge valve and a pressure gauge for
checking the pre-charge pressure in the accumulator shall be
provided.

11.8.5 The non-bladder type of accumulator shall be
equipped with an armoured reflex-type glass gauge to show the
lubricant level during all normal running conditions of the
equipment.

11.7.4 Traps-shal-be-furnished-with-reflex-type-glass-gauges
The inlet piping shall enter the seal traps above the lubricant
level. Drain|lines shall be separate to allow the monitoring of
leakage from individual seals.

11.7.5 WHhen specified, seal trap vents shall be equipped with
mist elimingtors to separate most of the residual lubricant
before the yent gas is recycled to the compressor suction or
vented to other disposal outlets.

11.8 Acdumulators

11.8.1 An|accumulator shall be furnished, if necessary or
specified by|the USER, to maintain lubricant pressure whilst the
standby pumnp is coming up to pressure.

11.8.2 Thg accumulator design shall be such that precharged
gas cannot pe delivered with the lubricant to the equipment.

The normal lubricant level shall be clearly marked on the gauge
glass, indicating the corresponding normal Iybricant pressure
thereto.

11.8.6 A valved vent may be-supplied if spefified.

11.9 Schematics

The schematic diagram shown in figure 6 repfesents the basic
minimum requirements for a lubricating systeny . Figures 7 to 24
represent dévelopments of this basic system and may be used
to suit specific requirements. Take-off point$ for the control
lubricant.are shown in certain diagrams; their details should be
agreed with the USER.

Table 4 gives a summary of figures 6 to 24, shqwing the subject
and pump drive, and the accumulator and emergency overhead
tank requirements.
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Table 4 — Summary of figures 6 to 24

liquid system

Subject Figure Pump drive Accumu- E;?,Z’,%Zgﬁy
Main Auxiliary lator1) tank 1)
Lubrication system only 6 Shaft Electric motor (x) (x)
7 Shaft Steam turbine X (x)
8 Steam turbine/ Electric motor (x) (x)
electric motor
9 Electric motor Steam turbine X (x)
Combined lubrication and seal liquid system with differen- 10 Shaft Electric motor (x) (x)
tial pressure control 1" Shaft Steam turbine X (x)
12 Steam turbine/ Electric motor (x) (x)
electric motor
13 Electric motor Steam turbine X (x)
Combined lubrication and seal liquid system with level 14 Shaft Electric motor (x) (x)
control 15 Shaft Steam turbine X (x)
16 Steam turbine/ Electric motor (x) (x)
electric motor
17 Electric motor Steam turbine X (x)
Seal liquid system|with differential pressure control 18 Electric motor Steam turbine X (x)
19 Electric motor/ Electric motor (x) (x)
steam turbine
Seal liquid system|with level control 20 Electric motor Steah turbine [¢) o
21 Electric motor/ Electric motor o o
steam turbine
Compressor with |pbyrinth shaft seals 22
Compressor with ljquid seals, separate system 23
Compressor with liguid seals, combined lubrication and seal 24

1) (x), if specified | x, mandatory; o, not required.
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Key to figures 6 to 24

The use of symbols in figures 6 to 24 is according to 1ISO 3511-1, ISO 3511-2, I1SO 3511-3 and I1SO 1219.

Pressure control valve
(spring force to close)

Level switch alarm

&
&

[a¥3 o] iodiaat J I Restriction orifice.
Difrerehtiar-pressure—natcator ]

)
=,

Temperature indicator Relief valve

PN

S ROIICIOIONO)
&

Pressure indicator Check valve or non-retyrn valve

N

Level indicator Float-operated level switch

PN

® ¢ o

Pressure switch alarm
Continuous flow transfer valve

Pressure switch emergency trip
Lubricant line

- _— Signal line
Flow indicator
. Filter
- Capped or plugged ‘connection
_[ Valve (open_during
normal-o tion
2l gperation) @ Cooler
Valve (closed during
normal operation)
Pressure control valve
. . Pum
(differential type) @Z P
I
Pressure control valve
(spring force to open) Electric motor
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12 Controls and instrumentation

12.1 General -

12.1.1 Figure 25 illustrates the definitions and terms relating
to the control circuit.

12.1.2 The uskR shall specify in data sheet 204 at the time of
enquiry any electrical area classification applicable.

12.1.3 If there is a need for increased safety or flexibility of the

1ISO 8011 : 1988 (E)

12.3 Antisurge control

12.3.1 The blow-off limit defines the minimum compressor
flow permitted by the antisurge control, which shall be at least
5 % greater than the surge flow.

12.3.2 The antisurge control protects the compressor from
surging by means of a blow-off or recirculation valve. The
suppLIER shall specify the most suitable characteristics of the
blow-off limit for the specified operating points.

compressor| operation, the user shall specify at the time of
enquiry any additional instrumentation requirements (e.g. two
or three selpctive shut-down operations) in the data sheets.

12.2 Cormhpressor control systems

12.2.1 The¢ uskr shall specify at the time of enquiry whether
the comprepsor has to work in parallel or in conjunction with
other compfessors.

12.2.2 Th¢ control system may be pneumatic, hydraulic, elec-
trical, electfonic etc., or a combination of these. It may be
either manyal, or automatic with manual override. The USER
shall specify in his enquiry the controlled condition with its
possible varjation as a function of time, the adjustment range of
the commgnd variable, and the preferred type of control
system, e.g. manual, or automatic with or without remote
setting. Thg SUPPLIER shall furnish the complete control system
from the mgasuring device with computing element to, and'in-
cluding, thq regulating unit with motive element, unless other-
wise specifipd.

12.2.3 For| a turbine variable-speed drive;.the compressor
control system shall furnish the set point-signal for the turbine
speed govefnor system. The correspondirlg set point charac-
teristics shgll be furnished by the~SuppLIER with the control
system flow sheet.

12.2.4 Thdg suppLIER shall\bé given the opportunity to com-
ment on thg location ofthe inlet throttle valve, the non-return
valves and the process flow measuring device.

12.2.5 Cor[trols shall be designed so that the full range of the

12.3.3—The-surrtiEr-and-the-usershatagreejabout the supply

of the flow measuring device.

12.3.4 The blow-off or recycle valve shall b
SUPPLIER unless otherwise specified in data sh

The suppLIER shall comment 6n the details of

e supplied by the
eet 702A.

the proposed in-

stallation of the blow-off errecycle valve on associated piping.

12.3.5 The antisurge control shall be auton

atic and shall be

equipped with-aquick opening device which khall be actuated

by any trip./This device may be omitted by ag
the suppriER'and the USER. A manual control f
It shall be‘impossible to override the automat
troller when operating the antisurge valve ma

12.3.6 The user shall indicate to the sup
modes of operation that may adversely affec
of the antisurge control.

12.3.7 The uskR shall specify in the enquiry
monitoring of the measured signal of the contr
required. Remote monitoring equipment sha
the USER.

12.4 Instrument panel

12.4.1 If specified, an instrument panel sha

eement between
pcility shall exist.
C antisurge con-
nually.

LIER all possible
the functioning

whether remote
pblled condition is
| be supplied by

be provided by

the SUPPLIER in accordance with the USER's re

uirements.

The instruments on the panel shall be cleafly visible to the
operator from the control point. Panels shall be mounted in
such a manner that vibrations harmful to the panel equipment
are avoided. All instruments and functions shgll be labelled.

control signal corresponds to the required operating range ot
the compressor. The maximum control signal shall correspond
to the maximum compressor flow rate or, in the case of a
variable-speed drive, to the maximum continuous speed of the
compressor, unless otherwise specified. The control system
shall be designed to permit manual control with indication of
the command variable. Smooth transfer from one mode to the
other mode of control shall be possible during normal operation
of the compressor.

12.2.6 The approximate piping and apparatus volume
between the compressor and the next regulating circuit shall be
indicated by the USER.

12.4.2 The user shall specify in his enquiry whether the
SUPPLIER has to include any electrical equipment, such as relays
for alarm control and interlock, and wiring to a terminal box, in
the supply of the panel.

12.4.3 The uskr shall state if the electrical components are to
be explosion proof and, if so, the standard with which they
shall comply.

The user shall indicate whether the panel may be pressurized or
purged such that the electrical equipment may be of normal
design.
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Controlled member of a plant

Measuring device with computing elements
Automatic controller

Regulating unit with motive element
Measured signal

Control signal

Command variable (set point)

Controlled condition

Manipulated variable

Disturbance variable

Figure 25 — Control circuit
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12.4.4 To enable proper layout of the panel, the USER shall
specify how and from where the compressor and driver will be
operated, and whether the panel is to be of a weather-proof
design.

12.4.5 The user shall indicate any instrumentation of his own
which has to be incorporated in a panel supplied by the
SUPPLIER.

12.5 Instruments

1ISO 8011 : 1988 (E)

When specified, switches shall be arranged to permit testing of
the control circuit during operation.

12.6.6 Unless otherwise specified by the USER, electrical
equipment shall be normally energized during operation.

12.5.7 Unless otherwise specified, remotely reading tempera-
ture instruments shall be of the thermocouple type.

12.6 Normal instrumentation

The minimum and recommended requirements for the normal

12.5.1 The¢ useR shall state at the time of enquiry any man-
datory reqyirements with regard to the manufacturers of in-
struments.

12.5.2 Unless otherwise specified, the instrument connec-
tions shall he G 1/4 as a minimum with flat joints.

12.5.3 Prgssure indicators shall be suitable for the gas
handled angl shall have dials of diameter not less than 100 mm
unless spacg is limited. Pressure gauges shall be equipped with
a bursting dlisc and safety glass.

12.5.4 Stigk- or dial-type temperature indicators shall be
used. Circujar dials shall be of diameter not less than 100 mm
unless spade is limited. Thermowells shall be provided if re-
quired for ipstrument replacement during normal operation of
the compressor. In process gas lines, all temperature sensing
devices shajl be installed in thermowells.

12.5.5 Preassure and temperature switches shall have single-
pole doublg-throw contacts and shall be mounted~in such a
manner thal vibration, harmful to the instruments, is avoided.

instrumentation are summarized in table 5:

13 Data sheets

The data sheets given in annex)B are an integral part of this
International Standard and.shall form part of

a) the enquiry from.the USER;
b) the proposdl from the SUPPLIER;

c) the contract.

The space.in the data sheets for page ... of |.. is intended to
allow¢a.set of sheets for a given data she¢t number to be
numbered in series so that any one data sheet may be incor-
porated more than once if there is insufficient [space on a single
sheet.

Data sheet number 102A, Table of contents, has a column
down the right-hand side where the number jof pages of each
data sheet which has been included in any gjven project shall
be incorporated.

Items which it is considered must be completgd by the USER at
the enquiry stage are shown in bold-face typg.
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Table 5 — Normal instrumentation requirements

Function Indicator Alarm1) TripV
Gas system
Inlet pressure of each process stage (@) — —
Discharge pressure of each process stage [ ] — -
Inlet temperature of each process stage [ — —
Temperature at each casing outlet L] (H) —
Temperature after each cooler [} (H) —
Level in liquid separators (@) (H) —
Cooling water system
Common inlet pressure ) — —
Common inlet temperature ] — —
Cooler outlet temperatures ® — -
Flow (@) (L) —
Lubricating oil system
Main tank level ® L —
Temperature at cooler outlet ° (H) -
ilter differential pressure [ ] (H) —
ubricating oil pressure upstream of cooler ° — —
ubricating oil pressure upstream of bearing orifice [} L L
Control oil pressure ) — —
Temperature of each compressor journal bearing [ (H) —
Temperature of each compressor thrust bearing L] (H) —
Temperature of gear drain ® (H) -
$ight glasses in oil return lines [ — —
$eal liquid system
Main tank level 2! ° L —
Temperature at cooler outlet L] (H) -
Filter differential pressure [ (H) -
Elevated tank level ® H, L L
Fressure differential [ L L
[I)rainpot level L4 — —
eal gas system
upply pressure [ L —
upply temperature (@) - —
ifferential pressure between supply-and extraction ° (L) -
haft position and vibration
xial position or axial thrust L] H (H)
adial vibration of shaft_or bearing (@) H (H)
lllliscellaneous
$peed (in case 'of variable-speed drive) ® — H

°
1)
2)

H,~high; L, low.

H, L, tinimum requirements; (®), (H), (L), recommended requirements.

For electric immersion heaters, see 11.2.6.
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Annex A

Instructions subject to agreements in the contract

(This annex does not form an integral part of the standard.)

NOTE — The commercial and contractual requirements concerning claims, covering of expenses and guarantee conditions are normally guided by
national laws and practices, or by mutual agreement if the parties concerned happen to belong to different nations.

A.1 Inspection and tests

A.1.1 GLneraI
A.1.1.1 Quring normal working hours and with at least 3 working days notice the suPPLIER shall allow access to hig workshop by the
USER's reprpsentatives during the period when the manufacture or testing of the equipment is in progress. The SUPPLIER, by agreement

with the USER, shall be authorized to limit such access for reasons defined by the SUPPLIER.

The supPLIER’s proposal shall make clear the proportioning of inspection and testing expenses bétween the SUPPLIER and the USER.

A.1.1.2 Provided that the contract has stipulated it, the suppLIER shall give instructions 16.his suppliers to allow ackess as defined in
A.1.1.1 to their premises for the purpose of inspection or witnessed testing of subcontracted parts.

A.1.1.3 The uskR shall indicate to the SUPPLIER at the time of enquiry all tests.required and which tests shall be| witnessed by his
representatives.

The supPLIER shall notify the USER or his representative at least 10 working-days in advance of the planned test dates) subject to confir-
mation at lpast 3 working days prior to the date of such tests.

An agreempnt between the USER and the sUPPLIER shall be stated in'the contract for cases where the USER's representtative is unable to
attend a tept on the date indicated by the SUPPLIER.

A.1.1.4 Tlest certificates shall be provided by the supruER*for all tests required by the contract.

A.1.1.5 Tlhe USER's representative shall countersignjall test certificates provided by the SUPPLIER for witnessed tests. Signature shall
not relieve the SUPPLIER of his contractual liability.

A.1.2 Inspection of materials and.components
A.1.2.1 Materials and components'shall be submitted to the inspections given in table 6.
A.1.2.2 The natural frequenicies’ of finished axial blades shall be determined by using random checks.

A.1.23

rppellers shall be-subjected to an overspeed test for at least 1 min at the following speeds:

a) 112|% of 100~% speed (n1q) for electric-motor-driven compressors;

b) 118 %.0£.100 % speed (nqg) for single-shaft turbine-driven compressors ;
c)  1219%-ef186-9-speedryyi-for-split-shaft-turbine-driverrcompressors:

After the overspeed test, impellers shall be examined using magnetic particle or dye-penetrant methods.

A.1.2.4 The finished and assembled casing shall be hydrostatically tested with liquid at not less than 1,3 times the casing design
pressure (see 5.2.8). If the casing is subdivided for design and test purposes, every compartment shall be maintained at the ap-
propriate test pressure simultaneously.

If the maximum operating temperature is at a level which affects the mechanical properties of the casing material, the test pressure
shall be increased accordingly.

The test pressure shall be maintained for at least 30 min. The test shall be considered to be successful if no leakage occurs.

A.1.25 Pressure vessel auxiliaries shall be inspected and tested in accordance with the requirements of 10.1.1.

47


https://standardsiso.com/api/?name=22ce7f1b748f4c0d37e5d9fd81a35945

1ISO 8011 : 1988 (E)

Table 6 — Inspection of materials and components

Magnetic particle

Nodular iron dasings

Yes

Charge analysis
(of each casting
if made of several
charges)

Cast iron casifpgs

If specified by the user

Mechanical Chemical Ultrasonic Spot radiographic
Component properties analysis examination examination O'e(:(‘g;zsgggsm
Discs for impellers
” Drums for axial rotors
e i
QE, Rotor shafts Yes Charge analysis If specified
& | Balance pistons by the user
©
S | Impeller blade material
(4
el ™
S | Axial rotor blades Random check ,'f specified
5 Dy the USER
w
Shaft sleeves If specified by the user
g Impeller weld gysf::':':;
§ Yes
E | Impeller castirjgs
Charge analysis
(of each casting
Cast if made of | n -
. IT'made ot severa If specified If specified
Steel casings Yes charges) by the uUser by the usfr
Forged Charge analysis
(2]
[o)] ope
£ Steel casing welds If specified Yes
2 by the user
o

Cast axial rotor blades

Random

Mechanical propertie:

Technical details of irfspections shall be as agreed betwéen the suppLIER and the USER.

shall be determined after final treatment ; suitable test pieces shall be produced for this purpose.
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A.1.3 Compressor tests

A.1.3.1 General

The tests applicable to turbo-compressors are summarized in table 7.

Table 7 — Turbo-compressor tests

Gas leakage test Manfigtor.y for toxu:. gases; mandatory for other gases, if
specified in the enquiry by the USEr

Porosity test Mandatory if specified by the USER in the enquiry

Mechanical running test Mandatory

Functional test Mandatory if specified by the USER

Performance test Mandatory if agreed between the suppLIER and/the USER

A.1.3.2 Gas leakage test

The purposq of the gas leakage test is to confirm the tightness of the casing joints@nd connections to the degree njecessary for the
application. [This test shall be performed in the suppLIER’s workshop.

The uskR shpll indicate in the enquiry whether the gas is to be considered as.toxic (see data sheet 202).

Test procedtires shall be agreed between the SUPPLIER and the USER.

A.1.3.3 Pqrosity test
If the casing|is made of a cast material, a porosity test may be specified by the USER in the enquiry.

Test procediires shall be agreed between the suppuER'and the USER.

A.1.3.4 Mechanical running test
The purposg of this test is to prove the satisfactory mechanical operation of the compressor.
The mechanjcal running test may be-performed in the workshop or on site, as per agreement between the suPPLIER and the USER.

Turbine-driven compressors shall be accelerated to trip speed and run at maximum continuous speed for a period of|2 h after steady
state conditipns have been‘réached.

Motor-drivery compressors shall be run at 100 % speed for a period of 2 h after stable lubricant temperature conditions have been
reached.

If the mechaical running test is performed in the SUPPLIER’s workshop, the SUPPLIER's driver, gear unit and lubricating system may be
used. During the mechanical running test, the following details shall be checked :

a) bearing performance;

b) vibration,

1) if, owing to the nature of the particular application, the SUPPLIER and the USER have agreed to subject the compressor to
the shaft vibration requirements of 8.13, the vibration shall be determined in accordance with 8.13 and shall not exceed the
levels indicated in 8.13.2,

2) the critical speed of flexible-shaft compressors should be checked, if possible, but without adding additional unbalance;
c) hydraulic seal performance (if agreed between the suppLIER and the USER) ;

d) if specified by the USER in the enquiry, spare rotors, if supplied, shall be subjected to a mechanical running test.
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After the mechanical running test, the following components shall be inspected :
a) bearings;
b) hydraulic and mechanical seals (if installed during the test);
c) couplings (if the contract couplings are installed for the test).
After the mechanical running test has been completed, the following components may be inspected:
a) labyrinth seals;

b) axial blading.

If any modificatigns are required to improve the mechanical operation, the initial test is not acceptable and the mechanical running
test shall be repeated.

A.1.3.5 Functipnal test

The purpose of this test is to prove the operability of the compressor and all its systems and componentsiincluding isolating, venting
and purging devifes.

It may be undertaken with the specified gas or with any other gas agreed between the suppLIER.and the USER.

The functional teft shall be performed on site; however, packaged units may be tested inthe SUPPLIER’s workshop. This {est shall be
carried out subsdquent to the successful mechanical running test and completion of{he'piping installation.

Before the functjonal test, all protective equipment associated with the machineyshould be tested at standstill under simulated
conditions, as faf as this is possible.

The compressor hall be operated in the normal operating range and the following shall be undertaken.
a) The antisyirge and other control systems shall be correctly adjusted and set during this period and the results shall He recorded.
b) The flanged joints of all compressor casings, coolers, piping systems etc. shall be thoroughly inspected for leaks.
c) The hydraulic seal performance shall be checked:

d) If specifidd by the USER, a vibration monitoring system shall be installed and vibration levels recorded.

In this case, §.13.4 and 8.13.5 shall apply.

If the functional {est is carried out on site, the compressor shall be continuously operated for 12 h, unless otherwise spegified by the
USER in data sheg¢t 803A.

A.1.3.6 Performance test

The purpose of this test is t6 check whether the compressor is able to comply with the guarantee conditions (see A.1.4). Tlhe SUPPLIER
and the UseRr shdll agree‘an*which of the following test methods shall be used for the performance test:

a) workshop tést in an open loop, with air;

b) workshop test in a closed loop;

c) test to be performed on site.

The performance test procedure shall be in accordance with ISO 5389. Instruments installed for normal operation may be used for this
test if agreed between the SuPPLIER and the USER.

The performance test shall be specified by the USER in the enquiry.
A.1.4 Warranties

A.1.4.1 All equipment, components and spare parts shall be guaranteed by the suPPLIER against defects which, under proper use,
appear therein and arise from fault in design, faulty workmanship or defect in materials.
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A.1.4.2 The guarantee period starts at the time when the compressor is handed over to the USER for operation and expires
12 months from that date, but not later than 18 months after the compressor is ready for shipment.

A.1.4.3 The guarantee period for spare parts supplied with the compressor shall be as stated in A.1.4.2.

A.2 Preparation for shipment

A.21 Pr

A211 A
agreed with
transportati

When not
when the ¢

A.2.1.2

n

A213 E
of transport
before com

A.2.1.4 All openings, including auxiliary pipes, shall be covered beforé dispatch in accordance with the USE

Wooden pl

eservation

the uskeR. For the purpose of establishing appropriate protection, the USER shall sp
on anticipated, the final destination and the duration and nature of storage.

y in the d

ecif ata shg

ptherwise specified, the inhibiting oil and packing shall be such as to provide adequate protection aga
[uipment is stored inside a proper storage building for a period of 6 months in a temperate climate.

all cases, machined external surfaces liable to corrosion shall have a protective €oating applied by the

uipment shall be secured in such a way as to protect it against injurious damiage from vibration associate|
. A clearly visible warning label shall be affixed to the equipment to indicate any securing devices which
Mmissioning.

igs shall not be used for threaded openings.

orage, as mutually

ets the modes of

nst deterioration

SUPPLIER.

d with the modes

must be removed

R's specification.

A.2.1.5 Allinternal non-painted surfaces such as compressor and gearbox internals, lubricant pumps, lubricant piges and gas pipes

shall be co4

Where conppressor internals must remain oil-free because of the contract gas to be handled, the user shall g

alternative
bags placeg

A22 Id

A221 A

A222 A
particular ¢

ted with inhibiting oil before shipment.

Lorrosion protection can be applied. In‘this case, the compressor shall be fitted with sealed flanges an
inside to absorb atmospheric moisture.

entification

| parts of the equipment sent separately shall be suitably marked for identification, as indicated by the

I packing gasés shall have the USER’s contract number clearly marked on the exterior, including the ite
bntents.

Documents
event that

identifying the contents and the names of the USER and the SUPPLIER shall also be included inside the pa

tate this so that
d with desiccant

USER.

M number of the

cking case in the

e.outside markings become obliterated during shipment.

A.2.3 Transportation and handling

A.2.3.1 To ensure that proper provision is made by the suppLIER and the Uskr for transportation of material to site and storage and
handling of the material when received at site, the suppLIER and the user shall jointly agree the modes of transportation, the site
facilities, including the storage conditions, and the means of handling available for off-loading and positioning of all equipment. The
uskR shall indicate at the time of enquiry any size and weight limitations.

For transport by sea, the packing shall be lined with waterproof material and desiccant material shall be placed in the packing case.

A.2.3.2 Weights and lifting points shall be clearly indicated on the packing cases.
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A.3 Erection and commissioning
A.3.1 Site preparation

A.3.1.1 Where the suPPLIER is responsible for erection at site, the USER shall notify the suppLIER of the date when the site will be
ready for erection to commence. The suPPLIER shall have the right to check before the arrival of the material or the actual
commencement of erection, whichever is appropriate, that the foundations and facilities required for erection are available and in
good order.

The usekR shall carry out the transport of the supPPLIER’s supply up to the foundation or the corresponding hoisting device unless
otherwise agreed between the USER and the SUPPLIER.

This does not relibve the USER of his responsibility to provide a foundation of adequate quality.

A.3.1.2 The usgr shall make available all site services and facilities to allow the SUPPLIER to erect properly, test. and’compmission the
SUPPLIERs supply|as agreed with the SUPPLIER.

A.3.1.3 The uskr shall notify the SUPPLIER at the time of the contract of any regulations concerning.the/conditions of yvork at the
site. The USER shpll inform the supPPLIER of his official responsible for safety matters. The responsibility for meeting the |ocal safety
regulations lies wjth the USER.

A.3.1.4 The uskRr shall ensure that the supPLIER’s personnel will find adequate accommeédation, boarding and health ¢are for the
duration of erectijpn and commissioning.

A.3.2 Erection on site

A.3.2.1 The erector in charge of the compressor unit, who shall be definédin the erection contract, is responsible for| the proper
handling, installaion, assembly and cleaning of the compressor and its auxiliaries, as well as for proper connections at the terminal
points.

A.3.2.2 The prIsure testing of the erected pipework system shall be the responsibility of the USER or the SUPPLIER, whighever party
carried out the efection. The compressor shall be isolated from the pipework during any such test.

A.3.2.3 If a long period of standby or shut-down, is anticipated, the USER shall consult the suppLIER regarding the pppropriate
protection.

A.3.2.4 Special|attention shall be devoted-to-the flushing of seal liquid lines for compressors with contact or liquid ripg seals.

A.3.2.5 Any copstruction work shall.be carried out by the USER. Activities performed by the USER which contractually are to the
account of the sippLIER shall be ratified by the SUPPLIER’s representative.

A.3.2.6 Unless ptherwise agreed between the USER and the SUPPLIER, electrical installation work shall be carried out by the USER.

A.3.2.7 Electric| welding of external components shall be carried out with the compressor unit electrically insulated from the
components.

A.3.3 Training of staff and commissioning

A.3.3.1 It is recommended that the user’s staff who will operate the equipment are present during commissioning for training
purposes.

The handing-over procedure shall comprise the commissioning of the SuPPLIER’s supply demonstrating satisfactory completion and
proper function, and acceptance by the USER.

A.3.3.2 The useR is responsible for ensuring that process gas conditions and utilities are according to those specified in the
contract.

A.3.3.3 Any additional requirement for commissioning shall be agreed between the USER and the SUPPLIER.
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A.3.3.4 When the USER carries out both erection and commissioning, he shall be responsible for any irregularity which may occur.

A.3.3.5 If an approval of any part of the SuPPLIER’s supply by the national authority competent for the site is required, it shall be to
the USER’s account and he shall specify the necessary documents in the enquiry.

A.3.3.6 The uskr shall notify the suppLIER of the date when the plant is ready for commissioning, giving sufficient time for all travel
arrangements.

A.3.3.7 The usER shall take care that no damage to the SUPPLIER’s supply can occur owing to foreign matter in upstream pipework,
e.g. water or dirt.

A.3.3.8 When process start-up is delayed for reasons outside the SUPPLIER’s control, the USER shall be responsjble for the proper
protection|of the compressor unit with auxiliaries, according to the SUPPLIER’s recommendations.

A.4 Documentation

A.4.1 General

The user gnd supPLIER shall agree on the documents to be provided as a part of the scope of supply. These docunijents are listed and
should be|marked with an X on data sheet 1101.

A.4.1.1 At the time of enquiry the USER shall provide the suppLIER with all theinformation necessary to prepare a proposal, using the
data sheets in this International Standard.

A.4.1.2 Together with his proposal, the suppLIER shall provide thewUSER with the data sheets complete with @il the information
necessary|to evaluate properly the proposal.

A.4.1.3 At the time of contract, the data sheets shall be{updated by agreement and shall form part of the conftract.

A.4.1.4 After award of the contract, the suprpLIER-Shall provide the USER with the documentation consisting of the|drawings and data
required for the installation, operation and maintenance study of the machinery supplied and the identification gf the spare parts.

Likewise the USER shall send to the suppLiER\the documentation required for the set design.

At the timp of the contract signature,~.agréement shall be reached between the suPPLIER and the USER, establishing for each document
its applicapility and dates of submission. Data sheet 1101 shall be completed with the agreed decisions.

A.4.1.5 DPnly documents spécific to the contract need bear the USER’s and the SUPPLIER’s contract reference numbers.

A.4.1.6 [he langudge ‘of documentation shall be as agreed between the USER and the suppLIER and shall be|indicated on data
sheet 110].

A.4.1.7 Redquests for changes or modifications to any document or drawing shall be in the contract language. All requests for
changes to drawings shall be legible (typed or block letters).

A.4.1.8 The suppLIER may combine drawings and data specified in accordance with his normal practice.

A.4.1.9 If certified drawings will not be available within the time specified by the USER, the SUPPLIER shall provide typical preliminary
drawings, to assist the USER.

A.4.1.10 For the proposal, the suppLIer shall estimate the delivery time on the basis that approval of drawings will be given within
4 working weeks of their submission to the useRr.

A.4.1.11 Approval of the SUPPLIER's drawings by the USER shall be made, after receipt by the USER, on the basis of the agreed
schedule to maintain the final delivery date.
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A.4.1.12 After the drawings have been approved, the suppLIER shall furnish certified copies of these as specified in data
sheet 1101C.

A.4.1.13 Modifications to approved or final drawings require the user’s consent and shall be identifiable.
A.4.2 Remarks and comments on documents listed in data sheet 1101

A.4.2.1 Preliminary documents shall contain sufficient information to allow preliminary discussions between the sUPPLIER and the
USER.

A.4.2.2 The documents for approval are the documents submitted to the counter-party during the contract stage for the study of
the whole supply.

Since the date of ppproval affects the time of delivery, the date of submission and that of approval shall be defibed By mutual
agreement. if apprpvai is deiayed for reasons beyond the SUPPLIER’s controi, deiivery may be deiayed accordingiy.

A.4.2.3 The final documents are those certified as correct for the installation.

A.4.2.4 Schematics (piping and instrumentation diagrams) for process gas, coolant, lubrication and“seal systems, and cgntrol and
instrumentation shall be complete with legends and shall show the functioning of these systems and the limits of supply. Vdnt, purge
and drain arrangenpents shall be included in the pertinent schematics.

Schematics shall show normal flow rates, pressures and temperatures at pertinent points, ‘as well as pipe sizes and the functional
location and identification of instruments, valves etc.

Electrical functional diagrams shall include the identification of terminals.

A.4.25 The geometrical site data shall allow the suPPLIER to study the best disposition of his supply within the availaljle space.

A.4.2.6 The outline drawings shall include:

a) overall outlines in at least two views;

b) dimensions|to show overall sizes and centre lines;

c) maintenance withdrawal spaces where these project outside the outline;
d) lifting points;
e) the directioh of rotation of drive shafts’:

f)  the function, position and natufre of terminal points for the USER’s connections;
g) the supporf positions anddiménsions;

h) the heavies} mass forrection or normal maintenance.

A.4.2.7 The coupling.drawing(s) shall give all dimensions necessary for the detailed design of the connections betwegn shafts,
including space retTuirements for assembly and dismantling. T

A.4.2.8 The drawing of the motor rotor shall give the related information which is required for the torsional analysis.
A.4.2.9 The compressor sectional drawing shall illustrate the construction of the machine and enable the identification of parts.

A.4.2.10 The pressure vessel drawings shall show all the elements necessary to receive approval, in accordance with the code
indicated in the order.

A.4.2.11 The layout drawing of the set, showing the position of the main components of the SUPPLIER’s supply, shall allow the
USER to study the design and disposition of the main elements of the USER’s supply including those necessary for maintenance of the
SUPPLIER’S equipment.
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A.4.2.12 The installation drawing of the set, showing the disposition of the whole supply, including the route of interconnecting
piping, shall allow the USER to determine the proper connection of his equipment to the SUPPLIER's supply without interference and
taking into account the maximum allowable forces and moments on piping ends and the clearance necessary for dismantling and
maintenance purposes.

A.4.2.13 The foundation drawing shall provide data for the dimensioning and design of the civil work. The following information
shall be included:

a) position of openings and anchor bolts;

b) values and direction of static and dynamic loads at points of supports and casing nozzles.

A.4.2.14 The compressor performance curves shall all sor and its range

of operatiof. Normally they will be plotted in the form of curves showing the pressure ratio, the capacity, the speef, the power, the
variable stator blade angle, if any, at normal inlet pressure, the inlet temperature and the molecular mass.

A.4.2.15 [he compressor starting torque curves and the motor torque/speed curves, if required;. shall be prepared from an
evaluation pf the driver torque/speed characteristic and the torque/speed requirements of the driven equipment ogether with the
associated |nertia values of the shaft system masses.

A.4.2.16 The data for torsional analysis shall give the information necessary to identify.thé torsional critical speeds of the set.

A.4.2.17 The list of instruments is a synthesis of all instrumentation included inthe supply. The following infprmation shall be
given:

a) iderftification mark (tag number) ;
b) senjice;
c) manufacturer;

d) type¢;

e) range;
f)  conpection size;

g) settjng values.

A.4.2.18 The instrument and control terminal interconnection identification shall allow the USER to conhect properly his
electric cables and pneumatic and hydraulic-pipes to those supplied by the SUPPLIER.

A.4.2.19 The suprpLER shall furnish;an instruction manual by the date listed on data sheet 1101, but not later|than the date of
shipment. [The manual shall reflect the specific characteristics of the application, describing the installatior], operation and
maintenange procedures for the ‘compressor and principal components of the SUPPLIER’s supply. The manual shall

a) be ihdexed;

b) desgribe the-compressor constructional features and the operation of component parts or systems (including control and
safety dpvices)in" writing, by outline and sectional drawings, and by schematic and illustrative sketches in slfficient detail to
identify pil-principal parts (including spares) ;

c) give adequate instructions for dismantling and reassembly of the compressor and auxiliaries for maintenance purposes;

d) describe the operating procedure (starting, operating, normal and emergency shut-down) of the set (prohibited speed ranges
shall be indicated) ;

e) give limiting factors for part-load operation ;

f) give the maintenance schedule for the compressor and auxiliaries, including advice on procedures during prolonged
shut-downs;;

g) include final copies of all relevant data sheets, performance curves and other documents describing the performance of the
machine;

h) give a recommended spare parts list;

i) give normal and allowable clearances between fixed and moving parts.
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A.4.2.20 Lubricant specifications shall be provided by the suppLIER for all appropriate items of his supply and shall constitute his
recommendation to the useR for reliable operation. '

For lubricants in contact with the process gas, the specifications shall be agreed between the supPLIER and the USER after account has
been taken of the gas properties and the machine duties.

A.4.2.21 The shipping instructions supplied by the user and the shipping data supplied by the suppLIER shall include markings,
dimensions, masses, packing methods and inspection requirements (see A.2).

A.4.2.22 The performance test data shall be presented in accordance with ISO 5389.

A.4.2.23 A preliminary spare parts list shall be provided by the suppLIER for those spares which are considered to be desirable
during commissiolng of the compressor.

A complete spare parts list shall be agreed between the USER and the SUPPLIER during the course of the contract.

A.4.2.24 The mahufacturing schedule is a list or chart indicating the sequence, the interrelationship and the timing of events and
activities which cofnprise the contract.
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Annex B

Data sheets

(This annex forms an integral part of the standard.)

The short-form data sheets S1A and S2A may be used instead of the regular data sheets contained in this International ¢

egu

where the information supplied on them is sufficient for the particular application.
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Re- | ¢ COMPRESSOR DATA SHEET No. 101

vision| € MAIN REFERENCES AND REVISIONS l Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No«
User to mark X in Info. column where data required in suPPLIER’s proposal
Revision No. Original 1 2 3 4 5 6 7 8
Name
Date
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Re- | ¢ TURBO-COMPRESSOR DATA SHEET No. 102A 1
vision | € TABLE OF CONTENTS Page of 2
USER: PROJECT: SUPPLIER: 3
4

5

Ref. No. Ref. No. Ref. No. 6
7

Data sheet 1) Subject No. of pages | 8
101 Main references and revisions 9

102A Table of contents 10

201 Conditions of service 1

202 Gas composition 12

203 Site conditions, arrangement 13

204 Utilities 1 (electric power, fluids) 14

205 Utilities 2 (cooling water) 15

206 Machine mounting 16

207 Miscellaneous 17

208 Vibration and noise limitations 18

209 Guarantees 19

210 Arrangement sketch 20

301A Compressor design 1 21

302A Compressor design 2 22

303A Compressor design 3 (casing nozzles) 23

304A Compressor design 4 (materials) 24

401 Couplings 25

402 Transmission and barring device 26

403 Gears 27

404 Electric motor for compressor drive 28

501A Pipework 29

502 Gas coolers 30

503 Separators and drainage 31

504 Pulsation dampers, pressure vessels 32

505 Silencers and gas filters 33

506 Valves, safety valves 34

601A Lubrication system 1 35

602A Lubrication_ system 2 36

603A Seal liquid system 1 37

604A Séalliquid system 2 38

605A Combined lubrication and seal liquid system 1 39

606A Combined lubrication and seal liquid system 2 40

701 Controls and instrumentation (general) 41

702A Controls 42

703A Instrumentation 1 43

704A Instrumentation 2 4

801A Inspection and quality control 1 (compressor) 45

802 Inspection and quality control 2 (pipework, vessels) 46

803A Compressor tests 47

901 Shipment and preservation 48

1101 Documentation 49

50

S1A Turbo-compressor short-form data sheet 51

S2A Turbo-compressor short-form data sheet 52

1) A for turbo-compressors only 53
User to mark X in Info. column where data required in SUPPLIER'S proposal 54
Revision No. Original 1 2 3 4 6 7 8 9 55
Name 56
Date 57

59
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1| Re- | o COMPRESSOR DATA SHEET No. 201
2 | vision £ CONDITIONS OF SERVICE Page of
3 USER: PROJECT: SUPPLIER:
4
5
6 Ref. No. Ref. No. Ref. No.
7
8 Operating point = normal operating point O
9 Process stage
10 Model designation
1" Gas designation (see data sheet 202)
12 Designation of operating point
13 Ratipg-peint = = =
14 No. [of units for service
15 No. [of standby units
16 Inletjmass rate of flow O kg/s O kg/h [0 wet [ dry
17 Disdharge mass rate of flow
18 J kg/s [ kg/h
19 Mass rate of flow tolerance (%)
20 Inletjvolume rate of flow [ m3/s [J m3/h [ wet [ dry
21 Inlet|volume rate of flow tolerance (%)
22 Inlet|lvolume rate of flow at surge limit O m3/s [0 m3/h
23 Inlet absolute pressure (bar)
24 Inlet temperature (°C)
25 ¥ |= k = cp/cy for ideal gases only) )
26 Compressibility factor Z (= pV/RT)
27 Disdharge absolute pressure (bar)
28 Discharge temperature (°e)
29 ¥ {= k = cp/cy for ideal gases only) 1)
30 Compressibility factor Z (= pV/RT)
31 Absolute backpressure on relief valve (bar)
32 Settle-out pressure (bar)
33 Compressor required power (kW)
34 Spegific energy requirement (kJ/m3)
35 Spegific energy tolerance (%)
36 Compressor speed (r/min)
37 Drivegr coupling power (kW)
38 Compined compressor and’"gear power (kW)
39 Recgmmended driver péwer (kW)
40 Drivér shaft speed (r/min)
41 Type of driver [ electric motor [ steam turbine [ gas turbine
42 [ diesel engine (O gas engine [J expander
43 [ other:
44 Manpfacturer of driver : Furnisher:
45 Inlet point O standard
46 O other: (see data sheet 210)
47 Discharge point O standard
48 O other: (see data sheet 210)
49 Attendance interval O1h 04hn 08h 0 24h
50 [ no routine attendance
51 Service [ 3 shifts [ 1 shift [0 intermittent [ other:
52 1) pV* = constant for isentropic change of state.
53
54 User to mark X in Info. column where data required in suppPLIER's proposal
55 Revision No. Original 1 2 3 4 5 6 7
56 Name
57 Date
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Re- | o COMPRESSOR DATA SHEET No. 202
vision| £ GAS COMPOSITION Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
Operating point
Gas designation
Process stage
Relative water vapour pressure
Solid impnrifinc [see-constituents) D yes D "o D ves D o D VES D o E yes D no
Toxic (see constituents) O O OJ Ul
Flammable (see constituents) O O O O
orrosive (see constituents) O O O O
Constituents Symbol Molar mass mol. % mol. % mol. % mol. %
Vater H,0 18,02
Hlydrogen sulfide HoS 34,08
Nolar mass M (kg/kmal)
Gas constant R (kd/Kg-K)
Ypecific heat capacity ¢p kI/kg-K)
Heference temperature for ¢, (°C)
(as fouling factor for heat exchanger (m2-K/W)
Tlemperature limits due to process requirements :
maximum (°C)
minimum (°C)
Mlaterial limitations :
Lpakage limits :
Reference for thermodynamic properties :
User to mark X in Info. column where data required in SUPPLIER’s proposal
Revision No. Original 1 2 3 4 5 6 7 8 9
Name
Date
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Re-
vision

Info.

COMPRESSOR DATA SHEET No. 203

S

ITE CONDITIONS, ARRANGEMENT

Page

of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

SITE

Name:

Geographic location :

Altitude above sea:

CLIMATICS

O

inland

[J close to sea (] desert

[ tropical

| very sandy

(] very dusty

(J winter-proof protection required

O

corrosive atmosphere due to :

concentration :

mg/m3

Rdin: mm/h (maxi

mum rainfall to be expected)

Barometer reading :

mbar; min. =

normal

mbiar} max.

mbar

Rdative water vapour pressure :

normal = ;min. =

; max.

Ambient temperature outdoors :

normal °C; min. =

°C; max.

°C

Ambient temperature indoors :

normal = °C; min. =

°C; max.

°C

INSTALLATION

Lubrication

Intercoolers
system

Compressor

Aftercoolers

Control

$team con-
densing unit

Oytdoors without roof

Ouytdoors with roof

Ingdoors unheated

Indoors heated

Ogoo

Integral with casing

At|machine floor level

O |(oa
Oio|0|o|g|io

O|0|0|Ogoo

O |OOgio

O |O|O|Oio

BeJow machine centre line

(m)

AHove machine centre line

(m)

Hdrizontal distance from compressor (m)

0

Overhead tank

m above machine centre line

CRANE

Ergction crane

[ installed [J mobile

Erection opening:

m by

Ergction crane difting capacity :

kg

Mg3intenance-crane

(] installed ] mobile

M(

intepance’ crane lifting capacity :

kg

Crfne hook :

m above machine centre line

1
Machine centre line :

m above machine floor level

Machine floor level :

m above ground level

Space required below machine centre line:

m

SITE TRANSPORTATION

[J street [ rail

[J waterway

[ airfield

User to mark X in Info. column where data required in supPLIER’S proposal

Revision No. Original

1 2 3 4 5

Name

Date
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Re- |8 COMPRESSOR DATA SHEET No. 204
vision | £ UTILITIES 1 (electric power, fluids) Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
ELECTRIC POWER
Direct current Alternating current, 1 phase Alternating current, 3 phases
\ 50 Hz |60 Hz \% 50 Hz | 60 Hz
Power up to: kw O O O O O O O
Power un 10 - kW O l‘| O O ﬂ O O
Control instruments O ] O] OO 0| O
Switches, relay O O O O 0 O O
Total electric power consumption: main driver = kW ; auxiliaries = kW
REQUIREMENTS FOR EXPLOSIVE GAS ATMOSPHERE
Applicable standards (see also data sheet 207) :
Type of protection
Location Area Gas . . .
classification | composition Explosion-proof\| Increased safety Pressurizing Intrinsically
enclosure “'e”" 1) allowable safe system
Indoors [Jyes [ no [Jyes [LIno [ Jves [ no
Outdoors Hyes [Jno [(Jyes [ no [ Jyes [ no
Control room [Jyes [Ino [yes [ no [ Jyes (I no
FLUIDS
Medium Pressure (bar) Temperature (°C) Relative water Consumption
normalN-min. | max. | normal | min. | max. vapour pressure inits | max.
Compressed air air
Instrument air air
Control gas
Purge gas
Seal gas
Live steam steam
Exhaust steam steam
Heating steam steam
—Fuer gas 2
Fuel oil : density = kg/m3: lower calorific value = kd/kg
1) See I[EC79.
2) See data sheet 202.
Usker to mark X in Info. column where data required in supPLIER'S proposal
Revision No. Original 1 2 4 5 6 7 9
Name
Date
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1] Re- | S COMPRESSOR DATA SHEET No. 205
2 | vision S UTILITIES 2 (cooling water) Page of
3 USER: PROJECT: SUPPLIER:
4
5
6 Ref. No. Ref. No. Ref. No.
7
8 COOLING WATER Units | Design I min. I max. | Design l min. l max. | Design I min. I max.
9 Circuit designation
10 Open circuit | O O
" Closed circuit O O O
12 Recirculation system O O 0
13 Inlgteffoctivepressure—— | bar
14 Alldwable pressure drop bar
15 Inlgt temperature °C
16 Alldwable temperature rise K
17
18
19 Water consumption :
20 ir|tercooler plus aftercooler litre/s
21 oll cooler litre/s
22 aleiIiary equipment litre/s
23
24
25 WATER QUALITY
26 Town water O O O
27 River water (] O O
28 Codling tower O O ]
29 Seq water OJ ] |
30 Brackish water O O d
31 OtHer
32
33 Soljd impurities O O O
34 ($ee analysis)
35 Cofrosive water O O O
36 ($ee analysis)
37 pH
38 Foyling factor water-side m2-K/W
39
40
M WATER ANALYSIS
42 Conpstituents;
43 Ammonia g/m3
44 (hlorides g/m3
45
46 ANTIFREEZE
47 Type
48 Concentration %
49
50
51
52
53
54 User to mark X in Info. column where data required in SUPPLIER'S proposal
55 Revision No. Original 1 2 3 4 5 6 7 8 9
56 Name
57 Date
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Re- | o COMPRESSOR DATA SHEET No. 206 1
vision | E MACHINE MOUNTING | Page of 2
USER: PROJECT: SUPPLIER: 3
4

5

Ref. No. Ref. No. Ref. No. 6
|7

8

FOUNDATION 9
[J Block foundation [] at ground level [ elevated: m above ground level | 10
] Elevated foundation [ concrete table (] concrete supports 1
[ steel table [ steel supports 12

Compressor mounting L1 ngid I resilent 13
Supply of resilient elements O user O suppLER 14
15

Table suspension [J high tuned U] low tuned 16
Foundation design by QOuser O suppLIER 17
Subsoil condition [ piled water table : m below ground level | 18
» [ rocky 19
| Earthquake susceptibility factor (give applicable standards in data sheet 207) : 20
? 21
22

BASEPLATES, SOLEPLATES, MOUNTING PADS 23
B:ess:r'::gs B::;‘:"f‘;is Soleplates M‘;‘;’;ﬂ"g Slide rails UFum'SherS zg

Driver O ] ] O Ul O @) 26
Gearboxes 0 | U O O 27
Compressors U — L] | O O 28
Coolers ] O O O O |2
Oil systems ] OJ O O O |30
Steam condensing unit O O O @) O |3
32

33

PLATFORMS, STAIRS, RAILINGS 34
O integral [] separate supports 35

Design Q) Ustr O suppLIER 36
Furnisher ©' user O suppLIER 37
38

Level : m above ground level 39
40

FIXING 41
Foundation Anchor with Rag bolts Furnisher 42

bolts anchor plate U S 43

Compressor O 0 ] @) O 44
Gearboxes O O O O O |45
Drivers 0 ] O O O 46
Coolers O O O O O 47
Oil system O O | O O 48
49

50

51

52

53

User to mark X in Info. column where data required in SUPPLIER'S proposal 54
Revision No. Original 1 2 3 4 5 6 7 8 9 55
Name 56
Date 57
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Re- |© COMPRESSOR DATA SHEET No. 207
vision | £ MISCELLANEOUS Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
This data sheet may be used to indicate :
Applicable standards (vibration and noise limitations, see data sheet 208)
Mandatory sub-furnishers
Prohibited sizes, ratings or materials
Exceptions
Special cleaning requirements
Niajor spare parts to be included in proposal
etc.
User to mark X in Info. column where data required in SuppLIER’S proposal
Revision No. Original 1 2 3 4 5 6 7 8
Name
Date
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ISO 8011 : 1988 (E)

Re-
vision

Info.

COMPRESSOR DATA SHEET No. 208

VIBRATION AND NOISE LIMITATIONS

Page of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

SOUND POWER LEVEL

Item

Maximum permissible

Expected
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dB(A) re 10— 12 W

dB(A) re 10— 12 W

—-
o

-
—_

-
N

-
w

_
H

—_
[$5]

—_
(]

NOISE OUTPUT
Octave bands

Applicable standards
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1) R.m.s. = root mean square.

User to mark X in Info. column where data required in supPPLIER'S proposal

Revision No. Original
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Re- | o COMPRESSOR DATA SHEET No. 209

vision | £ GUARANTEES Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
User to mark X in Info. column where data required in SuPPLIER’S proposal
Revision No. Original 1 2 3 4 6 7
Name
Date
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1SO 8011 : 1988 (E)

Re- | o COMPRESSOR DATA SHEET No. 210

vision| £ ARRANGEMENT SKETCH Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
User to mark X in Info. column where data required in SUPPLIER’S proposal
Revision No. Original 1 2 3 4 5 6 7 8
Name
Date
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Re- | 8 TURBO-COMPRESSOR DATA SHEET No. 301A
vision| £ COMPRESSOR DESIGN 1 Page of

USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
Compressor model r
Process stage
Reference letter of data sheet 210
100 % speed r/min
Maximum allowable speed r/min
MirEimnm allowable cpnnd rloin
Tri;l) speed r/min
Overspeed test speed r/min
Firgt lateral critical speed r/min
Seg¢ond lateral critical speed r/min
Third lateral critical speed r/min
Dirpction of rotation 1)
Number of stages axial/centrifugal
Rofor — moment of inertia2) kg-m?2

— centrifugal impeller design (open, shrouded)

— outer diameter of largest impeller mm

— impeller trip speed m/s

— adjustable inlet guide vanes
Axfal — rotor design (drum, disc etc.)

— rotor hub diameter mm

— hub circumferential speed m/s

— adjustable inlet guide vanes

— adjustable stator blades : stage,
Casing split horizontal/vertical
Casing joint sealing
Casing drains at — inlet

— discharge
— ®ach’stage

Caping design effective pressure bar
Calsing design-temperature range °C
deimum diaphragm differential pressure bar
1) Clockwise or anticlockwise when looking at the compressor driven shaft end.
2) Referred to compressor coupling speed.
User to mark X in Info. column where data required in SUPPLIER’S proposal
Revision No. Original 1 2 3 4 6 7
Name
Date
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Re-
vision

Info.

TURBO-COMPRESSOR DATA SHEET No. 302A

COMPRESSOR DESIGN 2

Page

of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

Compressor model

Process stage

Reference letter of data sheet 210

Injection — suctionline/casing

— medium

— flow rate

kg/s

effective pressure

bar

temperature

°C

— density

kg/m3

Number of intercooling stations

Diaphragm coolers

[Jyes [Jno

Ovyes (O no

[ yes (Chnd

[Jyes [Ino

[Jyes [Jno

Integral coolers

yes [ no

yes [ no

[ ves ¥ no

[Jyes [Ino

[Jyes [(no

Aftercoolers

Oyes [Ino

[Jyes [(Jno

[1'yes [Jno

yes (I no

(Jyes [Jno

Thrust balancing device

Radial bearings — type

Main thrust bearing

— type

— suitable for reverse rotation

O yes ™ no

Reverse thrust bearing

— type

— suitable for reverse rotation

[Jyes [Jno

Thrust collar replaceable

Clyes [l no

Shaft seal type:

— labyrinth

— labyrinth plus 'seal gas

— mechanical,.seal

liquid film seal

oo o

O|O0|gid

oono|o

Q0o|o|g

Lo|O|ig

IAdmissible, gas leakage

kg/s

[Mlaximum erection lifting

capacity required

kg

Maximum maintenance lifting

capacity required

kg

Total mass

kg

User to mark X in Info. column where data required in SUPPLIER’S proposal
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Re-
vision

Info.

TURBO-COMPRESSOR DATA SHEET No. 303A

COMPRESSOR DESIGN 3 (casing nozzles)

Page

of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

Compressor model

Process stage

Reference letter of data sheet 210

Function

Orientation

ize

Nozzle 1

Facing

Rating

Btandard

Function

Drientation

Bize

Facing

Nozzle 2

Rating

Standard

Function

Drientation

Bize

Nozzle 3

Facing

Rating

Standard

Function

Drientation

Size

Facing

Nozzle 4

Rating

Standard

Function

Orientation

Size

Nozzle 5

Facing

Rating

Standard

Function

Orientation

Size

Facing

Nozzle 6

(o PP
atng

Standard

User to mark X in Info. column where data required in SUPPLIER’S proposal

Revision No.

Original

1

2

3

4

Name

Date
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Re- | 8 TURBO-COMPRESSOR DATA SHEET No. 304A
vision | £ COMPRESSOR DESIGN 4 (materials) | Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
Compressor model i : : E
Process stage : : : :
Reference letter of data sheet 210 I ! ' '
Casing
Innercasing (if barrel type)
Stator blade carrier (axial compressor)
Dlaphragm
D{ffusor
Cpmpressor shaft
Shaft sleeve
Inppeller — hub disc
— vanes
— shroud
Akial compressor — rotor
— rotor blades
— stator blades
— tie rod (if any)
Bglance piston
Bearings — housing
— shell or pads
— liner
Lgbyrinth — inserts
— tips
Flpating rings
Flpating ring liner
Mechanical seal stationdry element
Megchanical seal rotating’ element
Mgin casing joint seal
Cqrrosion allowance casing wall thickness mm
User to mark X in Info. column where data required in sUPPLIER'S proposal
Revision No. Original 1 2 3 4 6 7
Name
Date
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1SO 8011 : 1988 (E)

1| Re- S COMPRESSOR DATA SHEET No. 401
2 |vision| £ COUPLINGS Page of
3 USER: PROJECT: SUPPLIER:
4
5
6 Ref. No. Ref. No. Ref. No.
7
8 LOCATION (reference letter of data sheet 210)
9 Location
10 Furnisher OQu Os |Ou Os |Ou Os |Ou Os
1 Manufacturer
12 Manufacturer’s model designation
i3 Manufacturer’s coupiing torque capability 1) (Nm)
14 Apblication factor2)
15 Rafed coupling torque3) (Nm)
16 Stgrting torque ratio4
17 Mab(imum continuous speed {(r/min)
18 Ineftia5) (kg-m2)
19 Type of design
20 Spécer
21 Idling adaptor
22 Limited end float (mm)
23 Prdtection [Tyes [Ino | Hyes (lno | (yes [lno | Clyes [ no
24 1 Furnisher Ou Os{POu Os |Ou Os |Oj Os
25 Type of lubrication
26 Lubpricant kinematic viscosity : mm?2/s at °C
27 Lulpricant volume (litre)
28 Lubpricant consumption of coupling (litre/ min)
29 Lu+ricant inlet effective pressure (bar)
30 LulInricant oil from (e.g. compressor, gear)
31 Colipling mass tkg)
32 ColJpIing driving end mounted by
33 Coljpling driven end mounted by
34
35
36
37
38
39
40
1
42
43
44
45
46
47
48
49 1) Torque indicated by manufacturer as design value in his documentation.
50 2) See9.2.4.
51 3) Highest torque required at any specified operating point of compressor.
52 4) Ratio of starting torque to rated coupling torque.
53 5) Approximate figure for electric drive only, inertia defined as the mass times the radius of gyration squared.
b4 User to mark X in Info. column where data required in supPLIER’s proposal
55 Revision No. Original 1 2 3 4 6 7 9
56 Name
57 Date
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ISO 8011 : 1988 (E)

Re- | o COMPRESSOR DATA SHEET No. 402 1
vision | £ TRANSMISSION AND BARRING DEVICE Page of 2
USER: PROJECT: SUPPLIER: 3
4
5
Ref. No. Ref. No. Ref. No. 6
7
TRANSMISSION Furnisher 8
9
u S 10
Flywheel [ vyes ] no O O In
— diameter: mm 12
— width Ty 13
— grooved [ ves [ no 14
— mass: kg 15
— inertial): kg-m?2 16
17
Notor pulley [ vyes J no O O |18
— diameter = mm; speed ratio = 19
— width: mm 20
— grooved [ ves O no 21
— mass: kg 22
— inertial): kg-m?2 23
— bore [J prebored 2
[] on required tolerance 25
— mounted [J in workshop by : 26
[J on site by: 27
28
Belt-drive [ vyes J no O O |2
[ V-belt; type = ;(Number = 30
[ flat-belt; width = mm 31
application factor = ; belt tension = N 32
approximate centre distanee for the drive: mm 33
34
Qutboard bearing 35
— for extension shaft of flywheel [J yes [ no O O |36
bearing type [ journal [ rolling elements 37
— forextension shaft of motor [ yes J no O O |38
bearing type [ journal [ rolling elements 39
40
Guard [ yes [ no O O |#
— non-sparking design [ vyes ] no 42
43
Bafring device [J yes O no O O |4
— location (reference letter of data sheet 210): 45
— type of design (e.g. manual, electric etc.): 46
— barring speed of compressor shaft : r/min 47
— electric motor:  type = O O |48
power = kW ; \Y 49
50
51
1) Approximate figure for electric drive only, inertia defined as the mass times the radius of gyration squared. 52
53
User to mark X in Info. column where data required in SUPPLIER’S proposal 54
Revision No. Original 1 2 3 4 5 6 8 9 55
Name 56
Date 57
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Re- | © COMPRESSOR DATA SHEET No. 403
vision | £ GEARS Page of

USER: PROJECT: SUPPLIER:

Ref. No. Ref. No. Ref. No.

Location (reference letter of data sheet 210)

Location

Furnisher Ou Os Ou Os Ou Os

Manufacturer

Manufacturer's model designation

Man_ufacturer’s gear torque capability 1) (Nm)

Application factor2)

Ratdd gear torque3)

Starting torque ratio4

Spegd ratio input/output

Maximum continuous speed of input shaft (r/min)

Direftion of rotation of input shaft5) Oew [Jacw (] cw,&] acw ew [Jacw

Direltion of rotation of output shaft5) Jew [Jacw (] éws ] acw ew [Jaew

Inerfia related to input shaft6) (kg-m2)

Power loss at normal operating load (kW)

Maximum permissible thrust bearing load (N)

Typ of design : single (s) or double (d) helical Os [Id Os Od Os [Hd

Des|gn effective pressure of gear casing (bar)

Shah sealing type

Bealings : journal (j) or rolling elements (r.el.) 07 Orel Oj Orel Oj rel.

Lubfication system: splash (spl.) or pressure (press.) system [ spl. [ press. [ spl. ] press. [ spl. [ press.

Lubticant kinematic viscosity at 50 °C (mmZ/s)

Lubficant volume (if self-contained system) (litre)

Lubficant consumption of gear flitre/min)

Lubricant inlet effective pressure (bar)

Intepral lubricant pump [Oyes no [(Jyes [Jno Oyes [no

FloW rate at 100 % speed (litre/min)

Seplarately driven lubricant pump Cyes [Ino Ovyes Ono Ovyes [Ono

Lubricant pump power at 100 % speed (kW)

Lubyicant oil from (e.g. compregsor, driver)

Lubricant cooler (Jyes (I no (Jyes [(Jno yes [Jno
s{ngle (s) or duplex (d).type Os Od Os Od Os [Hd
cpolant flow rate (litre/min)

Lubricant filter Clyes [(Ino Ovyes O no O yes [Jno
sfngle (s) orduplex (d) type s [d Os Od Os [Jd
fijtration\rating (pum)

Lubricant ‘heater [] electrical [] steam Cyes [Ino Oyes (I no Oyes [1no

Gear mass (kg)

Baseplate, foundation bolts, see data sheet 206

1) Torque indicated by manufacturer as design value in his documentation.

2) See9.24

3) Highest torque required at any specified operating point of compressor.

4) Ratio of starting torque to rated gear torque.

5) Clockwise {cw) or anticlockwise (acw) when looking from driving towards driven end of respective coupling.

5) Approximate figure for electric drive only, inertia defined as the mass times the radius of gyration squared.

User to mark X in Info. column where data required in SUPPLIER’S proposal

Revision No. Original 1 2 3 4 5 6 7 8 9

Name

Date
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ISO 8011 : 1988 (E)

Re- | o COMPRESSOR DATA SHEET No. 404
vision | £ ELECTRIC MOTOR FOR COMPRESSOR DRIVE Page of
USER: PROJECT: SUPPLIER :
Ref. No. Ref. No. Ref. No.
Furnisher O user O suppLER
Manufacturer:

Manufacturer’s model designation :

Type of motor [ synchronous (] induction [ squirrel cage

1 wound motor ] other
MOTOR CHARACTERISTICS
Voltage = V; Phases = ; Frequency = Hz; Fault level = MVA
Hated driver power : kW (full load)
Ypeed: at full load = r/min; at3/4load = r/min; at 1/2load = r/min
Hfficiency : at full load = % ; at3/4load = % ; at 1/2lgad = %
Hower factor: at full load = % ; at 3/4load = % ; at 1/2load = %
Aull-load current ) = A ; Locked rotor current = % of full-eadcurrent )
Rull-load torque = Nm; Locked rotor torque = % of fuli-load torque
Ytarting torque : % of full-load torque
Tlorque fluctuation during start-up: + % of full-load torque
Jtarting procedure [ direct on line OA—A [ other:
Heduced voltage starting : % of full-line voltage
Ahase connection OAOA Number of terminals::
Bxternal excitation: V; kW
Ipsulation class2) = ; Maximum temperature = K
Joolant = ; Flow rate = m3/s; Inlet temperature = °C
Tlype of enclosure :
Bxplosion-proof design [ yes Fno

Class3) = ; Pressurizing with =

Hearing type (] journal (] rolling elements number of bearings:
Tlhrust bearing L] yes J no
Niaximum permissible axial end float of rotor: + mm
Direction of rotation L] clockwise [J anticlockwise, when looking at the coupling
Uubrication [ self=contained [J Lubricant:

[Jbearing inlet effective pressure = bar; flow rate = litre/min
Ypace heater [ ves ( W; V; phase ) [Jno
Winding temperature detectors [J yes (No. ; Q; at °C)

O no
Hotor inertia4) : kg-m2
(] basepléte [J slide rails [J mounting pads (see data sheet 206)
Nlotor mass,: kg
Miaximum lifting capacity — for erection: kg
— for maintenance : kg ]

Applicable standards (see data sheets 207 and 208) :
Motor testing:
1) At the lower limit of the nominal voltage range.
2) According to IEC 85.
3) According to IEC 79.
4) Inertia defined as the mass times the radius of gyration squared.
Usker to mark X in Info. column where data required in suppLIER’s proposal
Revision No. Original 1 2 3 4 5 6 7 8 9
Name
Date
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ISO 8011 : 1988 (E)

11 Re- _9' TURBO-COMPRESSOR DATA SHEET No. 501A 1
2 |vision| = PIPEWORK Page of 2
3 USER: PROJECT: SUPPLIER: 3
4 4
5 5
6 Ref. No. Ref. No. Ref. No. 6
7 7
8 . Flange Low point|  Fur- Prefabrication| Mating 8
9 Item 1) Pipework requirements? | “grains3) | nisher!) | extent of4) | flanges! | g

material 2) (e.g. facing,

10 rating) T|W| U S|1/2|3/4| U S |10
" Process gas inlet 0|0 Ol O |n
12 Process gas sidestreams Ol O OO |12
13 Process gas interstage (to and from coolers) 010 O]10O 13
14 14
15 Anltisurge recycle o]0 O|O |15
16 Prqcess gas discharge O] O OO |16
17 Blqw-off O] 0 OO |17
18 Balance ORRY) 10O |18
19 Lubricant — upstream of filters N O O10O (19
20 Lubricant — filter to compressor Q7 O OO ]2
21 Lubricant — compressor to tank OO0 OO |2
2 Lubricant — overhead tank and lines ORNG) O|O |22
23 Sehl medium — upstream of filters OO OO |23
24 Sefl medium — filters to compressor ORNGO) Ol O |2
25 Sefl medium — return from seals o]0 O|O |25
26 Sefl medium — overhead tank and lines O10 OO |26
27 Gap balance line to overhead tank 010 OO |27
28 28
29 Insgrument air ORNe; OlO |29
30 Pulse and sensing lines o110 O10O |30
31 Pufge — compressor, panel etc. (O NO) (ORNON K]
32 Injgction system ORN®; OO (32
33 Vehts — compressor to stack OO O| O |33
34 Drgins from compressor OO0 OO |34
35 Coplant o]0 O|0O |35
36 Stdam heating o]0 OO |36
37 O]0 O|0O |37
38 O]0 O|O |38
39 Supports OO 39
40 - for process ga$ pipéwork O] 0O 40
41 - for auxiliary,_pipework (ORNG) 41
42 Fo{indation bolts/for supports 010 42
43 43
44 44
45 45
46 46
47 47
48 1) For limits of supply, refer to the pertinent schematics. 48
49 2) For applicable standards and prohibited sizes, ratings and material, see data sheet 207. 49
50 3) T, valved; W, plugged. 50
51 4) 1, completely fabricated ; 2, partially fabricated (mixture 1 + 3); 3, prefabricated, with closing lengths for site matching; 4, straight tube lengths, | 51
52 bends and fittings. 52
53 For inspection and quality control, see data sheet 802. 53
54 User to mark X in Info. column where data required in SuPPLIER’s proposal 54
55 Revision No. Original 1 2 3 4 5 6 7 8 9 55
56 Name 56
57 Date 57
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ISO 8011 : 1988 (E)

Re- COMPRESSOR DATA SHEET No. 502 1
vision GAS COOLERS Page of 2
USER: PROJECT: SUPPLIER: 3
4

5

Ref. No. Ref. No. Ref. No. 6
7

COOLANT [J water (see data sheet 205) [ air [ other 8
Compressor stage aftercooler 9
Cooler designation 10
Location (reference letter of data sheet 210) 1"
Cooler required O yes (J no Jyes [ no [Jyes Ono OyesOno |12
Furnisher Ou Os Ou Os Qu Os Qu Os 13
Cooler type (e.g. shell plus tube, finned tubes, 14
double pipe etc.) 15
Removable bundle J OJ O g 16
Sas through the tubes | J O 1 17
[hermostatic control of coolant flow O O ] iy 18
Furnisher Ou Os Qu Os OUu Os bu Os 19
Design conditions 20
— head load (kW) 21
— gas inlet temperature (°C) 22
— gas discharge temperature (°C) 23
— gas mass rate of flow (kg/s) 24
— gas inlet absolute pressure (bar) 25
— gas pressure drop (bar) 26
— gas-side fouling factor (m2-K/W) 27
— coolant inlet temperature (°C) 28
— coolant temperature rise (K) 29
— coolant mass rate of flow (kg/s) 30
— coolant pressure drop (ban) 31
— coolant-side fouling factor (M2 (K}W) 32
Mechanical design 33
gas side — design effective pressure (bar) 34
— design temperature (°C) 35

coolant side — design effective pressure (bar) 36
tubes — inner diameter x wall thickness (mm) X X X X 37
Waterials — shell 38
— tubes 39

— fins 40

— tube,plates 41
—‘baffles 42

= heads 43

orrosion protection — gas side by 4
— coolant side by 45

Mass of cooler — empty (dry) (kg) 46
— with coolant (wet) (kg) 47

Foundation bolts — furnisher Ou Os Qu Os Ou Os Qu Os 48
Cooler integral to compressor [ yes [ no O yes [ no O yes (O no Cyes Ono |49
50

Applicable specifications (see data sheet 207) : 51
Inspection and quality control (see data sheet 802) : 52
53

User to mark X in Info. column where data required in suppLIER's proposal 54
Revision No. Original 1 2 3 4 5 6 7 8 9 55
Name 56
Date 57
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Re-
vision

Info.

COMPRESSOR DATA SHEET No. 503

SEPARATORS AND DRAINAGE

Page

of

USER: PROJECT:

SUPPLIER:

Ref. No. Ref. No.

Ref. No.

SEPARATORS

Compressor stage

Separator designation

Location (reference letter of data sheet 210)

Separator required

[Jyes [ no

(Jyes (I no

[(Jyes [ no

[Jyes [Jno

Furnisher

Ou Os

Qu Os

OQu Os

Ou Os

Seqarator type (centrifugal, impingement etc.)

Sedarator integral to cooler

Deskgn conditions

-1 inlet absolute pressure (bar)

- inlet temperature (°C)

- pressure drop (bar)

-} calculated separated liquid (litre/h)

-1 design effective pressure (bar)

- design temperature (°C)

— liquid storage volume (litre)

Maferial — vessel

— internals

Corfosion allowance (mm)

Mags of separator (kg)

DRAINAGE

Ves{sel designation (e.g. cooler, separator)

Lodation (reference letter of data sheet 210)

Dralnage required

(Jyes [(Jno

[Jyes [(Jno

[Jyes [Jno

Oves (D no

Furpisher

Ou Os

Ou Os

Ou Os

Oy Os

Drajnage type (valve, trap)

Opgration — manual

— automatic\continuous

— automatic periodic

0|00

O|gQ

oo

OO

Abgolute back, pressure (bar)

Materials #,body

— internals

Applicable specifications (see data sheet 207) :

Inspection and quality control (see data sheet 802) :

User to mark X in Info. column where data required in SUPPLIER'S proposal
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https://standardsiso.com/api/?name=22ce7f1b748f4c0d37e5d9fd81a35945

