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INTERNATIONAL STANDARD 1ISO 8012 : 1988 (E)

Compressors for the process industry —
Reciprocating types — Specifications and data sheets
for their design and construction

0 Introduction

This Internptional Standard contains two annexes in addition to
the main téxt.

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

Annex B, Yhich contains the data sheets, is an integral part of
this Interngtional Standard.

1 Sco¢]e

This Intefnational Standard specifies the technical re-
quirementg for the design and construction of reciprocating
compressofs used in the process industry. It also details the
documentdtion requirements.

2 Field|of application

This Interpational Standard applies to reciprocating com-
pressors used in the process industry. It €overs the minimum
requiremer|ts for compressors of the(cross-head type with
lubricated pr non-lubricated cylinders~handling air or gas, but
excludes portable air compressors;” diaphragm-type com-
pressors, gdnd standard utility @ir\"éOmpressors with not more
than 10 baf absolute discharge, pressure.

This Internjational Standard covers certain requirements for
compressof drivers, drive equipment, lubricating systems, con-
trol, instrunentation and auxiliary equipment.

The compriessors to which this International Standard applies
are not normatty ti foati i
refineries.

3 References

ISO 1000, S/ units and recommendations for the use of their
multiples and of certain other units.

ISO 1217, Displacement compressors — Acceptance tests.

1) At present at the stage of draft.

ISO 1219, Fluid power systems and compd
symbols.

ISO 3511, Process measurement(control fun
mentation — Symbolic representation —

Part 1: Basic requirenmonts.
Part 2: Extension of basic requirements.

Part 3: Detailed symbols for instrumen
diagrams

ISO 3989,"Acoustics — Measurement of airb
by compressor units including prime movers|

Part 1: Engineering method for detern
power levels. V)

Part 2: Method for determination of com
fimits. 1)

IEC Publication 79, Electrical apparatus for
mospheres.

IEC Publication 85, Thermal evaluation and
electrical insulation.

4 Unit system

Sl units (Systéme international d’unités) are]
this International Standard (see 1SO 1000).

nents — Graphic

ctions and instru-

t interconnection

brne noise emitted

ination of sound

bliance with noise

explosive gas at-

classification of

used throughout

However, in addition to Sl units, this Inter

ational Standard
1000. These units

are as follows:
— forpressure: bar (1 bar = 10° Pa)
— for volume: litre (1 litre = 10-3 m3)
— for time: minute (1 min = 60 s)
— for time: hour (1h =36 x 103s)

— for rotational

speed : r/min (1 r/min

= 2n rad/s)
60
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5 Definitions
5.1 General

5.1.1 oil-free, dry, compressor: A compressor where the
medium being compressed is isolated from the lubricant
system. The rotors, synchronized by timing gears, do not touch
each other or the casing 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
compressor.

5.1.11 allowable rod load: The maximum rod load per-
mitted for continuous operation.

5.1.12 liquid-cooled rod packing: A rod packing which has
direct liquid cooling of the packing cups.

5.2 Pressures

5.2.1 effective (gauge) pressure: The pressure measured
with reference to atmospheric pressure.

5.1.2 oil-free, liquid-injected, compressor: A compressor
where the medium|being compressed is isolated from the lubri-
cant system but wI||ere a liquid is continuously injected into the
compression chanfber for the purpose of oil-free lubrication,
cooling and sealind. Any separation of the liquid from the air or
gas is carried out after the gas-liquid mixture leaves the com-
pressor.

5.1.3 oil-flooded compressor: A compressor where oil is
continuously injedted into the compression chamber. Any
separation of the dil from the air or gas is carried out after the
gas-oil mixture legves the compression chamber. Synchron-
izing gears may ndt be required.

5.1.4 standard iplet and discharge points: The points at
the inlet and dischirge flanges of the compressor.

NOTE — When the spprLIER provides piping or other parts between the
points of demarcatiofi, a separate agreement should be made to define
the inlet and discharfe points.

5.1.5 swept voliime for a displacement compressor: The
volume swept in gne cycle by the compressing element(s) of
the compressor firpt stage.

5.1.6 displacempnt for a displacement'compressor: The
volume swept by| the compressing élement(s) of the com-
pressor first stage|per unit of time.

5.1.7 clearance |volume :\The volume inside a compression
space, which conftains gas:trapped at the end of the com-
pression cycle.

b-2-2—abselute—pressure—Fhe—pressure—measyred with
reference to absolute zero, i.e. with reference td-jan absolute
vacuum. It equals the algebraic sum of thelatmospheric
pressure and the effective pressure (statichpressurg or total
pressure).

5.2.3 static pressure: The pressure measured |n a fluid
under such conditions that the.fluid velocity has no|effect on
the measurement.

5.2.4 total pressurel, The sum of the static and dynamic
pressures.

It designates théfluid condition at which the flow endrgy of the
fluid is converted into pressure without any losses in|a station-
ary body of(fluid. In a stationary gas, the static pressufe and the
total pressure are numerically equal.

525 inlet pressure: The total mean absolute presgure 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 absolutg¢ 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-
ciently low.

5.2.7 rated discharge pressure: The highest [discharge
pressure required to meet the conditions specified by the USER
for the intended service.

5.2.8 design pressure: The maximum pressure yhich the

5.1.8 relative clearance volume: The ratio of the clearance
volume of the stage under consideration to the swept volume
of the compressing element of this stage.

5.1.9 arrangement 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 couplings). See figure 1.

5.1.10 combined rod load: The force developed owing to
differential pressure across the piston and the inertia forces
transmitted through the piston rod.

component is designed to withstand safely.

5.2.9 maximum allowable working pressure: The maxi-
mum operating pressure which the SUPPLIER's design 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 pressure on
the inlet side of a relief valve.

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

COMPRESSOR DATA SHEET No. 210

Info.

ARRANGEMENT SKETCH

Page
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USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

W 00 N O O Hh W N -

—_ o
N = O

13

il

—
=

I
] =l
X Q

Typical two-stage-eompressor :

A C
B, D
G,'H
/

K, O
Jo L,
M

1st stage cylinders
2nd stage cylinders
intercoolers
1st stage inlet manifold
inlet dampers

N, P discharge dampers

2nd stage discharge manifold

2
P

Transmission and driver :

R fly wheel
S low-speed coupling
T gear set-speed reduction
U high-speed coupling
Y

driver

Q

E, F

inlet block valve

Typical one-stage compressor :

1st stage cylinders

Figure 1 — An example of an arrangement sketch

User to mark X in Info. column where data required in SUPPLIER's proposal

Revision No.

Original 1 2 3
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5.3 Temperatures

5.3.1
inlet point of the

inlet temperature: The temperature at the standard

compressor.

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

5.3.3 rated dis

charge temperature: The highest predicted

operating temperature.

5.5.3 shaft input power: The power required at the com-
pressor shaft, excluding losses in external transmissions.

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

5.3.4 maximunratowabte—working—temperature—The

maximum gas ternperature which the SUPPLIER or USER permits
in the compressof, when handling the specified gas at any ser-

vice conditions s

5.3.5 design

becified.

emperature: The extreme temperature

level(s) which th¢ compressor is designed to withstand safely.

NOTE — This covdrs gas, coolant and ambient temperatures.

5.3.6 maximum expected discharge temperature: The
highest predicted operating temperature resulting from any

specified service

5.4 Flow rat¢d

5.4.1
(deprecated: “a

condition, including part-load operation.

actual vplume rate of flow of a compressor

tual capacity”’): The actual volume rate of

flow of gas compfessed and delivered at the standard discharge

point referred to
and composition
point.

5.4.2 standard
dard capacity”’) :

conditions of total temperature, total pressure
(e.g. humidity) prevailing at the standard inlet

volume rate of flow (deprecated: “‘stan-
The actual volume rate of flow of compressed

gas as delivered gt the standard discharge point, but referred to
standard conditigns (for temperature and (pressure).

5.4.3
mixture induced
point(s).

5.4.4 discharg

inlet mags rate of flow: The"mass flow of gas or gas

by the compressor at the standard inlet

b mass rate of flow: The mass flow of gas

mixture delivered by-the compressor at its standard discharge

point(s).

5.5 Power

crankshaft.

5.7.2 shaft speed irregularity : The dimensionlgss number
obtained when the difference between(the maximpim and the
minimum instantaneous shaft spegds\during one period is
divided by the arithmetic mean cf(the’two speeds

Rmax = Mmin

0 =2

Amax t Mmin

where n is the shaft'speed, in revolutions per min{ite.

5.7.3 mean-\piston speed: The value of the giston linear
speed determined using the formula

where
¢y, Is the mean piston speed, in metres per sefond;
s is the piston stroke, in metres;

n is the rotational speed, in revolutions per minute.

5.7.4 valve velocity: The mean gas velocity through any
inlet or discharge valve group:

where
w is the mean gas velocity, in metres per secpnd;

F is the piston area, in square metres;

5.5.1 theoretical required power: In a compressor without

losses, the powe|

r which is theoretically required to compress a

gas according to the chosen reference process, from a given

inlet pressure to

5.5.2 driverco

a given discharge pressure.

upling power : The maximum power required

at the driver shaft, including losses in external transmissions
such as gears or belt drives when such transmissions form part

of the SUPPLIER’S

scope of delivery.

f—is-the-valve-opening-area—in-square-metres
J r 7
¢, is the mean piston speed, in metres per second.

The valve opening area is the product of the valve lift and the
sum of the valve opening perimeters of all suction or discharge
valves of the cylinder end concerned.

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

5.7.6 minimum allowable compressor speed : The lowest
compressor speed at which the compressor may be con-
tinuously operated.
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5.7.7 maximum allowable compressor speed: The
highest compressor speed at which the compressor may be
continuously operated.

5.8 Operating point

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

5.8.2 normal operating point: The point at which the usual
operation of the compressor is expected.

1SO 8012 : 1988 (E)

6.2 The enquiry

6.2.1 The user shall complete the data sheets to the extent
possible and specify all process requirements, any known ab-
normal conditions and 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.

6.2.2 The useRr 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.

583 ratilg point: The operating point, specified by the
USER, at which the performance test data must comply with the
specified dgta.

5.9 Plates

5.9.1 basgplate: A plate or structure supporting one piece of
machinery,|e.g. compressor, gear or driver.

5.9.2 conpmon baseplate: A plate or structure supporting
more than jone piece of machinery, e.g. compressor, gear or
driver.

5.9.3 solgplate: A plate or structure supporting one or more
baseplates.

594 mo’tlnting pad: A plate under an individual support
point of a fnachine.

5.9.5 rail$: Plates that run under the compressor frame for
support of the compressor.

6 Basiq requirements
6.1 General

6.1.1 In t:l‘e case of eanflict 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.

6.2.3 The uskeRr shall indicate in the data)sheets the major
spare parts he wishes to be included in)the groposal.

6.3 The proposal

6.3.1 The suprpLIER shall-include the data gheets in his pro-
posal, completed as applicable and as indicgted by the USER,
amplifying these ag necessary to describe cleprly the nature of
his supply.

6.3.2 Unless otherwise specified in the enqpiry, the SUPPLIER
shall quote only for the instrumentation listed as mandatory in
11.2»1 and shall supply equipment to his own standard.

6.3.3 The proposal shall state the delivery time as being from
the date of receipt of a fully released order.

6.3.4 The suppLIER shall describe the compressor flow rate
control system and shall state the limits of hjs supply.

that all equipment is in strict accordance|with the USER’s

6.3.5 The proposal shall include either a Tecific statement
specifications or a specific list of deviations {herefrom.

Deviations may include alternative designs.

6.4 Rating

6.4.1 Performance rating

a) The flow rate of the compressor shall pe within *5 % of

data

6.1.2 Any documentation pertaining to the enquiry, proposal
or order is of a proprietary nature and shall not be divulged to a
third party except as may be necessary for the execution of the
proposal or the contract.

6.1.3 The approval of documents (drawings) does not con-
stitute permission to deviate from the order requirements
unless specifically agreed upon in writing. Any such approval
does not release the respective party from his contractual
responsibilities.

6.1.4 For budget proposals, the short-form data sheets may
be used.

th tod floa, Hiad +h P $b
et CC—Ovy SpPCetMmt Tttt reets.

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

b) The specific energy requirement shall not exceed the
rated value by more than 6 % at the rating point(s) specified
in the data sheets. Losses in external transmissions, such as
gears, shall be stated in the data sheets.

6.4.2 Tests

Test procedures shall be in accordance with ISO 1217 (see also
annex A).
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6.5 Noise limitations

6.5.1 The limitations, if any, on airborne noise emission levels
of the compressor and its accessories, shall be indicated by the
USER at the time of enquiry. It shall be the USER’s responsibility
to consider any noise specifications 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.

6.5.2 The maximum permissible A-weighted sound power
level in decibels re 10~ 12 W for the relevant octave bands of the

Five attendance intervals are defined. An attendance interval is
a period during which no attention by personnel (e.g. topping
up of lubricant and draining of condensate) is necessary for the
compressor and auxiliaries.

The individual attendance operations to be carried out shall be
stated in the instruction manual. The attendance intervals may
be 1, 4, 8 or 24 h. Alternatively, if it is considered that routine
attendance is not required, the USErR shall specify the
attendance-free operating period. Overhaul (servicing) after
long operating periods shall be specified in the instruction
manual by the SUPPLIER.

noise output of the—compressorand—its—accessories shattbe
stated by the USER in his enquiry.

The suppLIER dhall state in his proposal the expected
A-weighted sourjd power level, in decibels, of the main com-
ponents in his sypply.

6.5.3 Methods pf measurement and interpretation shall be as
stated in ISO 3989.

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 sour|d pressure level in a compressor room depends on
the sound power| emission from the machines installed and the
acoustic propertied of the room. It is therefore not possible for the
SUPPLIER to predict [the final sound pressure levels at the worksite.

6.5.4 The supPHLIER shall quote separately for any noise-
abating treatment, other than that normally built into the equip-
ment, necessary fo comply with the noise limitations imposed.

6.5.5 If silencefs to comply with these limitations are“fur-
nished by the UER, the suPPLIER shall indicate the ‘respective
noise levels at hi$ limits of supply.

6.5.6 Silencers |and valves shall be located relative to each
other in the pip|ng system in such a‘way as to avoid any
undesirable mutual influence during any, operating condition of
the compressor. [This shall be by ‘mutual agreement between
the SUPPLIER and [the USER.

6.5.7 Any specipl noisestaedsurement (e.g. in pipes) shall be
performed as agrped between the USER and the SUPPLIER.

The checking of temperatures and pressures shall| be carried
out regularly and is not related to the attendafice-ipterval.

7.3 Allowable speeds

The crankshaft speed and mean piston speed shall be selected
by the SUPPLIER so that satisfactory operation is obtained under
the required service conditions.over a suitable periofl according
to the state of the art. The SUPPLIER shall state the mean piston
speed in the data sheets

The suppLiEr shall yspecify the maximum and minimum
crankshaft speeds/in"the operating instructions.

Limiting values* of crankshaft speeds and mean piston speeds
are not given in this International Standard as they Hepend not
only an\the compressor design but also on the ¢ompressor
duty,\i.e. type of gas, lubrication, pressure etc.

The user should only give maximum allowable vdlues in the
enquiry and order specifications if special experienge indicates
that this is necessary.

7.4 Maximum allowable working tempetature

Under all specified operating conditions, the maximum ex-
pected discharge temperatures shall be selected| to ensure
reliable operation. Detailed specifications of the| maximum
allowable working temperatures cannot be given in this Inter-
national Standard as the limit values depend on tie types of
gas, lubricant, material and compressor design.

The suppLIER shall be notified of the regulations Valid in the
USER’s country. Temperature limits due to process re-
quirements, or calculated on the basis of experiencg, shall also
be specified by the USER.

7.5 Rod load

7 Compressor

7.1 General

The compressor, driver and auxiliary equipment shall be
designed for continuous duty at the specified operating con-
ditions and for rapid and easy maintenance, particularly regard-
ing packings and valves.

7.2 Attendance interval

The attendance intervals specified shall apply to the complete
compressor with drive and auxiliaries.

The actual rod load, calculated on the basis of the relief valve
set point for each stage, the normal suction pressure for each
stage and taking into consideration part-load operation, if ap-
plicable, shall not exceed the allowable rod load.

7.6 Torsional vibrations and shaft speed
irregularity

7.6.1 Torsional vibrations

The SUPPLIER is responsible for ensuring that the compressor
driver and drive equipment are free from dangerous torsional
vibrations within the operating range. This applies also where
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the suppLIER does not supply the driver and/or drive equip-
ment, unless it is belt driven.

However, where a reciprocating engine drive is provided and
this is not furnished by the SUPPLIER, the manufacturer of the
engine is the responsible party.

If the calculation of torsional vibration indicates that changes in
drive parts not included in the scope of the SUPPLIER's supply
are necessary, the costs for such modification are the respon-
sibility of the USER.

The party ordering the drive is responsible for the procurement

1SO 8012 : 1988 (E)

The foundations should preferably be designed as rigid foun-
dations. If resiliently mounted foundations are necessary, e.g.
because transmission of vibration to the building must be
avoided, this shall be stated by the USER in his specifications.

7.8 Motion work

7.8.1 Bearings

Journal-type bearings are preferred. When rolling element
bearings are used, this shall be stated by the SuppPLIER in the
data sheets. The crankshaft bearing system shall be capable of

in good time of the necessary data for the calculations,
enabling the| calculation results to be received in sufficient time
to allow amy necessary modifications to be implemented
without prejudicing the delivery.

For variable{speed drives, the supPLIER shall specify the speeds
in the operating range and above, up to the overspeed trip, at
which critical torsional vibration occurs (if any).

Where no tg@rsional analysis has been carried out, the SUPPLIER
shall provid¢ proof, e.g. satisfactory running of identical sets,
that the set|will be free of dangerous torsional vibrations.

7.6.2 Shaft speed irregularity

The shaft sgeed irregularity shall not exceed the specified value
under any rpquired operating condition or for any variation in
capacity. When resilient couplings are used, their influence
shall be conkidered. If not specified otherwise, the shaft speed
irregularity ghall not exceed the values indicated in table 1.

Table 1
Shaft speed irregularity ¢
for the following shaft'‘powers
Component
0to 51 to 101.to | More than
50 kW | 100 kW |'200 kW 200 kW

Belt drive 1/50 1/60 1/70 1/80
Direct drivd by
electric mofor 1/60 1770 1/80 1/100
Gearbox 1/100 1/100 1/100 1/100

For compresgsors_ direct driven by variable-speed prime movers,
the shaft sgeédnirregularity of the set shall be agreed between

Wr under the ex-
pected operating conditions, e.g. motor thrust.

7.8.2 Crankshaft and connecting rod

Crankshafts and connecting_rods" shall be fnade of ductile
materials. These include suitable grades of spheroidal graphite
cast iron.

7.8.3 Crankcase

The crankcasé shall be sufficiently rigid such that under all con-
ditions of falf or partial loading of the compresgor, the peak-to-
peak amplitude of longitudinal movement megasured along the
cylinder™axis at the cylinder cover shall npt exceed 10-4
multiplied by the distance from the crankshaff centre line.

In special cases where the USER requires the cfankcase to with-
stand a specified internal pressure, or where an explosion-type

relief valve is to be fitted, the USER shall state his requirement in
the enquiry.

7.9 Distance pieces

7.9.1 General

Distance pieces can be an integral part of thg crankcase or of
the cylinder, or they may be separate from either.

7.9.2 Types of distance pieces

The data sheets shall indicate which of the f¢llowing types of
distance piece is to be supplied.

a) Short distance piece without oil wiper packing (see
figure 2) : the space between the cross-hepd guide and the
cylinder is of sufficient length to permit dismantling of the

the SUPPLIER-ard-the GHH;IIG mantfacturer

Any requirements for current fluctuation limitation shall be
specified by the USER.

7.7 Foundation

The foundation drawing shall include the information specified
in A.4.2.8.

The useR shall be responsible for the design and construction
of the foundations. The foundation drawing prepared by the
SUPPLIER is certified only in respect of the installation dimen-
sions and loads for the compressor, driver and auxiliaries.

packing by access through the distance piece openings.

b) Short distance piece with oil wiper packing (see
figure 3): the same as distance piece type a) but the
distance piece compartment is separated from the motion
work by an oil wiper packing.

c) Long distance piece (see figure 4): this is the normal
design for non-lubricated compressors. It is also used when
specified by the user. The distance piece shall be suf-
ficiently long to allow an oil slinger ring fixed to the piston
rod to be fitted to prevent fluid passing from the motion
work to the cylinder or vice versa. The long distance piece is
sealed on the crankcase side by an oil wiper packing.
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d) Long distance piece with purge compartment inside the
pressure packing (see figure 5): a long distance piece as
described in c) but with the main pressure packing sep-
arated from an auxiliary pressure packing by a spacer or
purge compartment. This type of distance piece fulfils the
same function as the two-compartment distance piece e).
The spacer compartment forms a part of the pressure
packing.

e) Two-compartment distance piece (see figures 6 and 7) :
this is used when specified by the SuPPLIER, e.g. in order to
prevent corrosive, flammable or toxic gases from escaping
into the open or into the compartment adjacent to the
Crankcase’ ortoprevent water vapour from the afmncphoro

included on the top of the respective closed distance piece
compartment. A packing vent connection shall be provided on
all distance pieces.

This vent connection shall be positioned below the piston rod
to ensure drainage.

The minimum size of external vent, purge and drain connec-
tions to the distance piece shall be G 3/8.

7.10 Cylinder

from entering the gas. It would be used for instance during
the compress|on of chlorine, HCI etc. In this case, two com-
partments shall be provided between the pressure packing
and the oil wiper packing. The compartment adjacent to the
crankcase sHall be designed as specified for the long
distance piede described in c); in non-lubricated com-
pressors ther¢ shall be an oil slinger ring on the piston rod.
The compartrment adjacent to the cylinder shall be sealed by
an intermedigte pressure packing from the compartment
adjacent to the crankcase. The main pressure packing shall
be fitted with ja gas vent. The purge compartment shall have
two purge copnections (inlet and outlet) and one drain cock
or plug.

The user and|the suppLIER shall agree on the pressure in the
purge compafgtment.

7.9.3 Gas-tight crankcase

An alternative method to the use of distance pieces as de-
scribed in 7.9.2 d) and e) is to seal the complete crankcase. A
gas-tight crankcase is suitable primarily when there are extrerpé
sealing requiremegnts.

The crankshaft geal shall be replaceable without the need to
remove the cranifshaft.

7.9.4 Access dgpenings

Access openingg of adequate size ,shall’ be provided in all
distance pieces permit removal-ef-the assembled packing
case. On two-compartment distance’pieces, the compartment
adjacent to the cylinder may beaceessible through a removable
diaphragm.

Distance pieces [(or gompartments) shall be equipped with
screened safety guards, louvred weather covers or gasketed
solid covers as specified i

7.9.5 Design pressure

Where solid distance piece covers are provided or specified, the
distance piece, diaphragms, covers, bolting and diaphragm
packing shall be designed for a minimum effective pressure of
1 bar.

7.9.6 Drain, purge and vent connections

A drain connection shall be provided on all distance piece com-
partments and the compartment shall drain completely. If solid
covers are supplied, a compartment vent connection shall be

/.1U. T WVlaximum allowable working pressuré

The maximum allowable working pressuréJshall

exceed the

rated discharge pressure by at least 10 %_or'1 bar, Whichever is
the greater, but shall not be lower tham the relipf valve set

pressure.

7.10.2 Horizontal/vertical-cylinders

If there is by reason of the'process a possibility of lig
ment or condensation,during compression, horizon|
are to be preferréd.) These shall have discharge
discharge conneetions at the bottom.

Consideration”shall be given to cylinder cooling
chamber drainage to prevent liquid entrainment by 1

710:3 Accessibility, dismantling arrangemen

The cylinders shall be arranged so that all valves 3
fitted on the cylinders and pressure packings aré
without removing the cylinder covers or major pip

Cylinder covers and valve covers shall be fixed by n|
three studs. If there is any possibility that removal
ficult because of jamming, sticking or corrosid
covers and similar parts shall be provided with tapp
jacking screws or with suitable dismantling arrangd

7.10.4 Cylinder liners

At the request of the SuPPLIER, or if severe wear
pected because of the operating conditions, e.g
pression of dirty, corrosive or condensing gase
discharge pressure exceeding about 50 bar and for

uid entrain-
tal cylinders
valves and

and valve
he cylinder.

and studs

nd controls
accessible

ng.

ot less than
may be dif-
n, cylinder
bd holes for
ments.

s to be ex-
the com-
, or for a
cylinders of
Cylinders

cast steel, replaceable liners are recommended
it : e .

ss to allow

reboring of at least 3 mm in the diameter without encroaching

upon either the maximum allowable working pres
maximum allowable rod load (see also 7.17.6).

7.10.5 Cylinder cooling system

sure or the

Cylinders shall have cooling arrangements as required by the
conditions of service. In cases in which heating, filling with
glycol or other such arrangement is preferable, this shall be
stated by the suppLIER. Drains shall be provided at the lowest
points. The cooling water outlet shall be at the top and shall be
arranged so that no air pockets, which would adversely affect
operation, can build up at any point.
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Figure 2 — Short-distance piece without oil wiper packing
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Figure 3 — Short distance piece with oil wiper packing
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Figure 4 — Long distance piece
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Figure 5 — Long distance piece with purge compartment inside the pressure packing
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Various types of coolant system may be used as follows.

a) Forced liquid coolant circulation is required

1) for maximum expected gas discharge temperatures
above 95 °C;

2) for a temperature difference, between the gas inlet
and the maximum expected discharge, greater than
80 K;

3) where cylinder unloading is used for capacity con-
trol and not only for unloaded start-up.

A forced coolant system shall be designed for an effective

7.11 Valves

7.11.1 Fitting
Valve and valve port design shali be such that no inlet valve can

be fitted instead of a discharge valve and that no discharge
valve can be fitted the wrong way round.

7.11.2 Seats

Valve seats shall be removable. If gaskets are used between the
valve seat and the cylinder, they shall be made of metal.

pressure of af least b bar working pressure and for a maxi-
mum pressurk drop of 1 bar. The recommended flow rates
shall be calgulated on the basis that the increase in
temperature is not greater than 35 K.

b) A therm¢-syphon coolant system may be supplied

1) for maximum expected gas discharge temperatures
up to 95°C;

2) for a|temperature difference, between the gas inlet
and the fnaximum expected discharge, up to 80 K;

3) where cylinder unloading is used for start-up only.

c) A static filled coolant system may be supplied

1) for maximum expected gas discharge temperatures
up to 80[°C;

2) for a|temperature difference, between the gas inlet
and the :Izaximum expected discharge, up to 80 K;

3) where cylinder unloading is used for start-up only.

d) For gas |inlet temperatures below 0 °C, special con-
sideration shall be given to the cooling arrangements.

For a closed|liquid system, provision for the expansion of
the liquid shdll be incorporated.

7.10.6 Gas copdensation

The cylinder cogling system provided.-shall be such as to pre-
vent gas condensation which may/diluate or remove lubricant or
cause knocking.[The required instrumentation shall be provided
by the suppPLIER. [The cylinder_coolant inlet temperature shall be
a minimum of § K above\the incoming gas temperature or a
minimum of 5 K] above-the gas dew point temperature.

The supPLIER shall(state in the instruction manual the minimum

7.11.3 Plates

Metallic and non-metallic valve plates which can|be installed
with either side as the sealing surface ghall have, o both sides,
a surface finish which will produce“an adequate|seal on the
valve seat.

7.11.4 Stops and bolts

Valve chambers or valves shall be designed so thalt neither the
valve stop nor thé valve bolt can drop into the cyfinder in the
event of failure ‘er slackening of the bolt.

7.11.5 Springs

Ends of helical springs shall be ground parallel or prlovision shall
be made to prevent damage to valve plates.

7.11.6 Hold-downs

Valve hold-downs shall bear reliably on the valvg at not less
than three points. Valves shall not be held down py the valve
centre bolt. Valve hold-downs using a crab-typqd three-point
loading may be used.

7.11.7 Unloaders

Automatically operating unloaders for compressors handling
flammable gases shall be so designed that 4dir used for
unloading cannot be mixed with the gases being ¢gompressed,
even in the event of diaphragm or other failure. A tapped gas
vent connection shall be provided at the stem pagking.

7.12 Piston and piston rod

coolant temperztme—wh'rch—rs acceptable wwith regard—to—the
condensation of liquids on the cylinder walls.

7.10.7 Coolant to gas leakage

When flammable, toxic or corrosive gas is handled, the cylinder
cooling system shall be designed to prevent positively leakage
of gas into the coolant and of coolant into the gas. The cooling
compartments of cylinders and cylinder covers shall be con-
nected by an external pipe or piped separately (i.e. a gasket, or
gaskets with vents, are not permitted as a means of sealing the
gas space from the coolant space).

Wet cylinder liners are not permitted for corrosive gases.
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7.12.1 Materials and design

The suppLER shall specify in the data sheets the materials and
design of piston rings and guide rings.

Where, in non-lubricated compressors, guide/bearer rings

over-run valve ports, the SUPPLIER shall be able to demonstrate
satisfactory experience with the design.

7.12.2 Venting

Hollow pistons shall be self-venting without removal of the
piston rod.
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7.12.3 Piston rods

Piston rods for non-lubricated compressors and for lubricated
compressor packings shall be surface hardened in the packing
areas to a minimum Rockwell hardness of 56 HRC. Special
consideration shall be given to the hardness of the packing area
when corrosive gases are present.

7.13 Pressure packings

7.13.1 Materials and design

1SO 8012 : 1988 (E)

7.16 Weather protection and environmental
conditions

The usker shall specify in the data sheets whether the instal-
lation is indoors, heated or unheated, or outdoors, with or
without a roof. He shall also specify the weather and en-
vironmental conditions under which the compressor must
operate, including the maximum and minimum temperatures.

Compressors and their auxiliaries shall be equipped by the
SUPPLIER to ensure proper operation in the atmosphere
specified by the user. If heating is necessary, the USER shall

The SUPPlllER shall specify the materials and design of all
pressure ppckings.

7.13.2 Liguid cooling

The suppPLIER shall specify whether liquid-cooled pressure pack-
ings are td be used. In this connection, only packings with
direct liquid cooling of packing cups shall be termed as liquid
cooled.

7.13.3 RIdial clearance

In either Idbricated or non-lubricated service, adequate radial
clearance $hall be provided for the piston rod and packing rings
to eliminatp possible contact when maximum wear of the guide
rings or piston wear bands occurs.

7.14 Rating plates and rotation arrows

Rating plates and rotation arrows shall be fixed to.the’ equip-
ment at alclearly visible point. Rating plates, rotation arrows
and their fljxing pins shall be made of stainless steel or Monel.

The following minimum data shall be clearly stamped on the
rating platg:

a) manufacturer;
b) mqdel designation and,serial number;
c) floyw rate;

d) ingut drivesshaft speed.

7.15 Splecial tools and lifting gear

State-wiat the heating mediam snd‘ﬂ'b'ethe SUPPLIER shall
specify in the data sheets what additional equipment is

necessary for weather protection.

7.17 Consideration of-gas propertigs

7.17.1 General

The UskR shall specify in the data sheets the exact gas analysis
and shall draw«the suPPLIER’s attention to @ny particular gas
properties that'are important for the design| and operation of
the compressor. This applies amongst other [things to gas pro-
perties such as corrosiveness, toxicity, tendemcy to dissociation
shocks, polymerization and condensation, and to dangers of
explosion and fire, and to increases in corrosiyeness, e.g. in the
presence of traces of water or other substarjces.

The useRr shall be responsible for advising tie SuPPLIER where
liquid may be present in the compressor inlgt lines.

The supPLIER is not relieved of his responsibility to take into
account carefully the gas properties and to afrange the design,
selection of materials and operating instryctions to ensure
reliable and economic operation.

Where the thermodynamic properties of thg gas to be com-
pressed have not been specified by the USER, [the suPPLIER shall,
on request, state the data on which the design has been based
and the origin of these data.

7.17.2 Deposits

When solid deposits result from certain prgssures, tempera-
tures or impurities, either these pressures gnd temperatures
shall be avoided under all possible service ¢onditions or care

The suppLIER shall supply the special tools (e.g. installation
tools for pistons, piston rods, cross-head pins and valves) re-
quired for practical assembly and maintenance. If there is a
danger or difficulty in dismantling because of jamming after
long service, the fitting parts shall be provided with tapped
holes for jacking screws. The jacking screws shall also be pro-
vided. Machine parts that cannot be lifted by one person with-
out danger shall be fitted with suitable devices for attaching
them to lifting gear. If several machines needing the same tools
are installed in the same location, only one set of tools will be
supplied for all the machines. The suppLiEr shall supply
operating instructions for special tools. Standard tools shall not
be included in the supply.

shall be taken that separation will take place in devices specially
designed for this, or provision shall be made for cleaning, e.g.
by the injection of cleaning agents or by cleaning at standstill.
Special reference shall be made in the instruction manual to the
danger resulting from deposits on pistons, cylinder covers etc.

7.17.3 Low temperatures

Extremely low temperatures shall be taken into account in the
design and selection of materials. The materials used shall be
such that their mechanical properties do not deteriorate when
there is a decrease in temperature from ambient temperature to
low temperatures, as may occur during the process.

13
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7.17.4 Explosive mixtures

The formation of explosive or of otherwise hazardous gas mix-
tures shall be prevented by the mode of operation, e.g. by
purging before starting and stopping.

7.17.5 Non-metallic sealing elements

In oil-lubricated compressors which handle gases detrimental
to the lubricant properties, non-metallic sealing elements shall
be considered.

8.2.3 The USER may indicate in the data sheets his preferred
method of achieving unloaded starting. If the method is not
stated, the SuppPLIER shall show in the data sheets the method to
be adopted.

Where unloaded starting by suction valve unloaders is pro-
vided, the driver shall be capable of starting the compressor
from a stopped condition and of running up to full speed when
each cylinder contains gas at its rated duty suction pressure.

Allowance shall be made for any resistance effects which occur
during unloaded starting (e.g. backwards and forwards gas
flow through unloaded suction valves).

7.17.6 Non-lubrjcated—compressors

In cases where [liquid lubricants are not desirable, non-
lubricated compresssors shall be used. The piston and piston
rods can be sealed either by sealing elements of self-lubricating
materials or by coptact-less labyrinth sealing.

For compressors handling corrosive gases, the corrosion of
piston rods, packing cups, valves and cylinder liners shall be
prevented by the {ise of corrosion-resistant materials.

For all installationd other than heated indoor installations, even
when non-corrosiye gases are pumped, the piston rods and
packing cups shall be made of corrosion-resistant materials.

8 Driver and|drive equipment
8.1 General

8.1.1 The uskr shall specify in the enquiry the type of driver
required, e.g. elecfric motor, steam turbine, diesel, dual fuelhor
gas engine.

8.1.2 The drive §ystem may be of the belt, gearbox, direct
connected or integral types as appropriate.

8.2 Driver

8.2.1 The user ghall specify ir\the enquiry the standards,
codes and classifi¢ation applicablé to the driver. He shall also
provide the techni¢al data necessary for the driver design, e.g.
type of motor, elegtrical supply characteristics and steam con-
ditions.

Where unloaded starting is not adopted, thecCdfiver shall be
capable of starting the compressor from a ,stepped condition
and of running it up to full speed, taking.into*accoupnt the fact
that the compressor commences compressing againbt its rated
discharge pressure from start-up.

8.2.4 When the driver is parityof the suppLIER's slipply, the
SUPPLIER shall check the driverstarting torque charafteristic to
ensure that the set will come up to speed.

When the driverig\not part of the suppLIER's slipply, the
SUPPLIER shall provide the USER with the compressorjand trans-
mission starting,torque characteristics together with all inertia
values, the.shaft speed irregularity and any requiremnents that
the supRLIER has for the value of the driver inertia.

8.25 When requested, the driver shall be equipped|with a trip
speed switch and account shall be taken of the variat{ons in this
speed. In addition, the trip speed shall be such as to grevent the
compressor from running at a speed either greatef than the
maximum allowable speed or lower than the | minimum
allowable speed.

8.3 Couplings

8.3.1 Couplings shall be suitable for the maximum|(e.g. trip)
speed, the maximum torque (including stopping und¢r full-load
conditions) and the highest torque fluctuation, taking into con-
sideration the values of torque carry through and torsional
vibration established by the shaft system analysis.|In no in-
stance shall the mean power transmission capabiljty of the
couplings, on a continuous operation basis, be less fhan twice
the maximum shaft input power of the compressor.

832 The replacement of parts liable to wear shall be possible

8.2.2 The continuous rated power of the driver shall be
selected to be at least 110 % of the maximum driver coupling
power (shaft input power plus transmission losses) required by
the compressor, taking into account all process variations (in-
cluding start-up) which have been specified by the USER.

NOTE — This 10 % margin covers any power required for the
tolerances on flow rate and specific energy requirements [see 6.4.1, a)
and b)].

The driver shall be designed for an overload of 10 % above the

nominal rating to allow, for example, for running at relief valve
set pressure.
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without disturbing the driver shaft or the other main drive com-
ponents.

8.3.3 Couplings shall be suitable for expansion and other end
movements of the shafts. When the driver has free axial float,
this shall be taken into account in the design of the coupling so
that the driver rotating element is centred under all operating
conditions.

8.3.4 Couplings shall be designed to allow uncoupled opera-
tion of the driver, where the design of the driver permits such
operation.
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8.4 Gears

8.4.1 Gears shall be designed to take into account cyclic
torque variations as specified by the SUPPLIER. In no instance
shall the mean power transmission capability of the gear, on a
continuous operation basis, be less than twice the maximum
shaft input power of the compressor.

8.4.2 Thrust bearings, if provided, shall be sized to cater for
axial thrust forces transmitted by the input and output
couplings as well as any axial gear forces.

ISO
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code specified by the SuPPLIER in the data sheets unless the
USer specifically invokes a particular code at the time of

enquiry.

9.1.2 All pressure vessels and pipework shall be designed to
withstand gas pulsations and mechanical vibration which may
be applied in service. The supPLIER shall advise his subcontrac-

tors of the conditions which are expected
ensure proper design.

to exist so as to

9.1.3 All pipework connections on auxiliaries shall be to the
SUPPLIER's selected national standard, appropriate to the ap-

8.4.3 The|directions of rotation of driven and driving shafts
shall be clegrly shown by directional arrows on the gear casing,
either cast-pn or made of corrosion-resistant material.

8.5 Belts
Belts shall be oil resistant and antistatic.
8.6 Guards

8.6.1 The|uskeRr shall specify in the data sheets the relevant
codes or stpndards for the guards.

8.6.2 Guards shall be provided on all moving parts which may
be hazardolis to personnel.

8.6.3 If gliards are not easily removable, access openings (if
necessary, [with covers) shall be provided in flywheel guards
for barring the machine and to provide access to timing marks
over the wiheel centre or to any other parts which may_require
attention.

8.6.4 Guards shall be strong enough _to\ prevent any
mechanical| contact with the coupling or shaft as a result of a
load of 1 OJ)O N.

8.6.5 Unlgss otherwise specified,“guards shall be supplied by
the SUPPLIER.

8.7 Barrjng device

8.7.1 Megns shall\be provided for barring over the com-
pressor. Wheré\barring cannot conveniently be operated by
one man, gower assistance shall be provided.

plication, except where they Torm terminal poipts of connection

to the USER’s supply, in which case they ghall

be supplied in ac-

cordance with the USER’s requirements_if, spegified.

9.1.4
the supPPLIER shall study information provided
piping and equipment (pulsation damping

If so instructed by the usgr, and at an 3ggreed extra cost,

by the USER on all
Hevices, coolers,

separators or other vessels’and so on) whigh are not of the
SUPPLIER’s supply and shall advise on any knowledge he has of
their unsuitability foroperation in conjunctign with the com-
pressor and auxiliaries of the supPPLIER’s supplly. (See also 9.4.)

9.1.5 Suction vessels shall be self-draining

50 that any liquid

entering,yor condensing within, will not accunpulate and be car-
ried-over to the cylinder in slugs. This applles to vessels on

herizontal and vertical cylinders.
Any vessel connected to the delivery of a ¢

arranged to drain away from the compress
running back into the machine when it is idle.

9.2 Gas coolers

9.2.1 The fouling factor to be used for t
coolers shall be agreed between the SUPPLIER

linder should be
r to avoid liquid
See also 7.10.2.)

he water side of
and the USER but

in no case shall it be less than those values given in table 2.

Table 2
Foul|ng factor
Water
m2-K/W
Closed circuit (treated) 0,84 x 10-4
Normal cooling tower 1,7| x 10-4
Brackish 34| x 10-4

8.7.2 The data sheets shall specify whether the USER or the
SuUPPLIER shall supply the barring device.

9 Auxiliary equipment
9.1 General

9.1.1 All auxiliaries which come within the scope of pressure
vessel codes (including gas coolers, pulsation dampers,
silencers, separators and traps) shall be designed, manufac-
tured, inspected and tested in accordance with any recognized

9.2.2 The water side of coolers shall be designed for a maxi-

mum working effective pressure of 6 bar
pressure drop of 1 bar.

9.23

and a maximum

If not otherwise specified, the increase in temperature

of the cooling water shall be not less than 8 K through any one
cooler, subject to the final water outlet from the coolers not

exceeding 45 °C.

9.2.4 An approach temperature (i.e. gas outlet temperature
minus coolant inlet temperature) of 10 K shall be used unless

specified otherwise by the USER.

15
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9.2.5 Coolers shall be fitted with G 3/4 minimum drain and
vent bosses on the liquid side. These connections shall be fitted
with cocks by the suppLIER. Coolers with gas on the shell side
shall have a flanged drain connection on the shell.

9.2.6 Shell-and-tube-type coolers may have fixed tube plates

at the SUPPLIER'S
tube bundles.

9.2.7 For shell-

option unless the user stipulates removable

and-tube-type water-cooled coolers, the

material for the tubes shall be selected to suit gas- and water-
side conditions. Tubes shall have a minimum wall thickness of

A hand-operated blow-down shall be provided and arranged so
that it can be operated even when any drain trap is being
serviced.

A typical schematic illustration of the stipulations given above
is shown in figure 8.

Auto-drain traps shall be designed to prevent, in normal cir-
cumstances, the escape of gas into the drainage system.

Traps shall be suitable for any liquid or liquid mixture which it is
calculated will be present in the compressed gas.

1,5 mm and the t@ibes for conveying water shalt have an inside
diameter of not lgss than 15 mm. The UseR shall specify any

special design sp4

NOTE — If plain ca
wall thickness of no
as these tubes are |

9.3 Separatop

9.3.1 Where lig
tuents) will be pi
operating conditid
propriate separat
state, at the stag
ment shall be furn

9.3.2 The USER
enable the suppPL
substance will ocd
nature of liquefac

9.3.3 Ifnolevel
provide a storage
1,25 times the ligy
the length of the

9.3.4 For contin
fitted, shall be p
maintenance whil

Drain traps shal
necessary.

cifications which he wishes to be applied.

bon steel tubes have to be used, they shall have a
less than 2 mm (except by instruction of the USER)
able to be affected by water-side corrosion.

s and traps

iid (e.g. oil, water or liquified gas consti-
esent at any cooler outlet at any specified
ns (including stand-down conditions), an ap-
br device shall be installed. The USER shall
e of enquiry, whether this separation equip-
ished by the SUPPLIER.

hall provide in his enquiry adequate data to
ER to establish whether liquefaction of any
ur in coolers or he shall state the quantity and
fion at each stage cooler outlet.

larm is fitted, then interstage separators'shall
volume, to avoid carryover, of notiless than
id quantity calculated to be separated during
httendance interval (see 7.2)¢

hously running machinés;)auto-drain traps, if
fovided with isolating,‘valves to allow trap
P the compressordis running.

incorporate\( balance connections where

The uskr shall make provision for the checking of<tHe flow and
shall provide, when necessary, cold weatherOprotection for
traps and the drainage system.

9.3.5 Pipe connections to drain valyes ‘and traps shall be size
DN 20 as a minimum; for effective~pressures greater than
60 bar, the minimum size used shall be DN 10.

9.3.6 The uskeR shall arrange his drainage system fto dispose
safely of any process gas-which gains access to the drainage
system.

9.4 Gas pulsation damping and pipe vibration

9.4.1 PRipirng and coolers of the SUPPLIER’s supply slall be pro-
tected by the suppLIER, when he considers it necegsary to do
so,-by the fitting of snubbers, volume bottles or other pulsation
damping devices.

9.4.2 When specified by the USER, the suPPLIER shall supply
pulsation damping devices for intakes and dischardes leading
to and from the compressor. These pulse dampefs shall be
guaranteed to limit the line side pulsation amplitud¢ to values
not greater than the values given by lines X, Y or Z ¢f figure 9.
For effective pressures greater than 103 bar, the|allowable
peak-to-peak pulse shall be agreed upon.

Unless otherwise specified by the USER, the pulsatioh damping
requirements may be satisfied by providing

a) a volume bottle, orifice system etc. designed using
standard analytical techniques;

Separator
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trap isolating valves

vents, if required

hand-operated blow-down valve
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balance line isolating valve
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Figure 8 — Auto-drain trap
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b) a commercially available pulsation snubber designed
using proprietary techniques or by carrying out an evalua-
tion according to c);

c) adigital or analogue computer evaluation of the piping,
compressor and vessel system.

The use of lines Y or Z may be specified by the user. Other-
wise, the SUPPLIER shall use line X.

The volume of any capacity vessel snubber or cooler, or any
compartment of such a capacity vessel snubber or cooler, con-
nected directly to the cylinder of a compressor, shall be de-

fine debris. Provision shall be made to ensure that the pressure
drop does not become excessive.

Such temporary suction strainers shall be constructed of non-
corroding materials and shall be strong enough not to collapse
even when 50 % of their free passage area is blocked.

NOTE — This does not supersede the requirement to ensure that the
piping upstream of such strainers is cleaned (see 9.6.17).

9.6 Pipework (general)

9.6.1 _The process-gas-pipework-is-that-pipewerk—which car-

signed to preven{ acoustical resonance within the cylinder to
the vessel nozzle pnd compressor valve chamber.

9.4.3 When a copmputer analysis is required (and this would
normally only be justified for complex or large systems) it may
show that deviceq such as those specified in 9.4.2, a) or b), are
not required. Hoyvever, such an analysis shall show that the
recommended sygtem

a) minimizes|the gas pulsation amplitude;

b) eliminatesLthe coincidence of gas pulse and mechanical
natural frequencies in the piping;

c) minimizes|the forces due to the pressure pulsations so
that the piping|vibrations may be controlled by conventional
piping supporf techniques.

The pulsation-|nduced cyclic stresses shall not equal or ex-
ceed the endufance limit of the material.

9.4.4 G 1/2 pulse test connections shall be provided at each
pulsation damper|inlet and outlet nozzle. Minimum external
drain connection(s) of G 3/4 or DN 20 shall be provided ahd)ar-
ranged so that the vessel will drain completely in its,mounted
position.

9.5 Air or gasg filters

9.5.1 For atmospheric air compressdrs; the USER shall specify
the nature of atmgspheric pollution‘adjacent to the compressor
intake filter positfon, including_référence to any vapours or
fumes which coulf affect the~edmpressor.

Provision shall bel made te* prevent the icing up of air filters
where atmospherif conditions make this necessary.

ries the gas being pumped by the compressor.
The auxiliary pipework systems are as follows?

a) lubricating oil (frame and cylindersY:
b) cooling water;

c) drain, vent and purge \éxcluding those fontaining
process gas) ;

d) control air and instcument air.

9.6.2 The pipework provided by the suppLIER for efch circuit
shall be defined by him according to the following ¢ategories.

Category, 1: Piping completely fabricated and ipstalled at
the ySUPPLIER'S works but which may be removed for
transportation. Any removal shall be done in siyich a way
that the pipework will merely require assembly af the site.

Category 2: Part of the pipework is fabricated and installed
at the suppLIER's works (and, as in category 1, may be
removed for transportation). The remaindef of the
SUPPLIER’S supply is provided as category 3 or 4, ps may be
defined by him.

Category 3: Pipework fabricated to match the intended site
arrangement but supplied with closing lengthg for final
fabrication at site.

Category 4: Piping supplied as straight lengths (pr coils as
appropriate) with bends and other fittings necpssary for
fabrication at site to an agreed arrangement of pipe runs or
to an agreed quantity.

9.6.3 The suppLIER shall supply all pipework to inferconnect
items of his supply, reducing the number of terminal|points for
the USER’s connection to a minimum, provided that the position

9.5.2 The uUskR shall state in the data sheets the places where
dust or other debris will come through the system continuously
or in large quantities from time to time.

The SUPPLIER, unless otherwise specified, shall include in his
supply for a suitable permanent filter if required to protect the
compressor from this dust or debris.

9.5.3 Temporary strainers shall be incorporated by the
SUPPLIER for commissioning purposes for any intake to the com-
pressor from the USER’s piping and/or system vessels. These
strainers are for the purpose of protecting the compressor until
the system has been shown to be clean of pipe scale or other

18

of equipment and the routing of pipework has been agreed.

9.6.4 Terminal-point isolating valves shall not form part of the
SUPPLIER's standard supply.

9.6.5 The suppLIER shall supply all jointing and bolting
together with mating flange/coupling for all connections to
which the USER couples if not otherwise specified. (See data
sheet 501B for the scope of supply as it may over-ride the above
requirement.)

9.6.6 The surprLIER shall define precisely the location, size and
type of his terminal connections.
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9.6.7 The suppPLIER shall always incorporate lubrication, cool-
ing, vent and purge connections (where any of these are re-
quired) from piston rod glands to connection points on
distance pieces, allowing external connecting tappings or
flanged terminals to be used as take-away points.

9.6.8 Where interconnecting pipework is not part of the
SUPPLIER’s supply and a number of separate connections will be
required between two units (e.g. the compressor and a control
console) then the suppLIER will group the terminal points on
each item of his supply in a neat compact manner appropriate
to the application.

ISO

8012 : 1988 (E)

9.6.17 Pipework shall be free of loose rust, slag, welding

beads and other foreign matter.

9.6.18 External tapped openings not connected to piping (ex-
cept core-support-type holes) shall be sealed with removable

metal plugs.

9.7 Process gas pipework

9.7.1 The maximum allowable working pressure for all gas
piping and fittings shall exceed the rated discharge pressure by
at least 15 % or 1 bar, whichever is the greater, and shall cor-

9.6.9 UnIJss otherwise specified, the suppLIER shall supply
pipework td recognized national standards of his own choice.

9.6.10 The¢ dimensions of piping shall be in accordance with
applicable International Standards or equivalent. Non-preferred
pipe sizes ipdicated in national standards shall be avoided.

9.6.11 Pipework runs lying in a horizontal plane or which
might otheqfwise be used by personnel for support shall either
be provided with guards by the supPLIER or be robust enough,
when suppprted, to carry a load of 1500 N without harmful
deflection qr damage.

Unguarded|piping (other than local gauge, cylinder lubrication,
instrument fand control air and similar pipes) shall not be less
than size DN 15 and shali be of a wall thickness robust enough
to resist damnage by accidental impact by hand, tools etc.

9.6.12 All|pipework and auxiliaries of the suPPLIER's. supply
and integral to a unit shall be supported by the SUPPLIER)at his
discretion in such a way that the possibility of damage due to
vibration, thermal expansion and the mass of the-pipework and
auxiliaries i$ minimized.

unit (i.e. where the piping cannot be supported from the unit or
its foundatjon) but does not supply the supports, he shall
advise the User of suggested.sdpport arrangements intended
to minimize¢ the effects of thermal changes, pipe and fittings
masses, pujsation and mechanically induced vibrations and im-
position of [strain on machine connections.

9.6.13 Wi(ere the SUPPLIER supplies_pipework external to the

9.6.14 All|pipés shall be routed to ensure adequate elasticity.
They shall have a minimum of fittings but consistent with pro-

respond as a minimum to the safety valve se

pressure.

9.7.2 Gas piping up to size DN 50 may haveEcrewed connec-
i

tions when accepted by the USER. For larger s
which are defined by the USER as'corrosive, toj
welded or flanged connections-shall be used

9.7.3 Provision shall be)made for the inco
point drains in the gas pipework.

9.7.4 For flammable, toxic or corrosive gaseq
of air or maisture into the gas system cannot
in other cases where specified by the USER,
provide\size DN 20 connections at the inlet
supply to permit venting and purging of the]
piping system.

9.7.5 Drain lines, other than from instrum
shall be of size DN 20 as a minimum; howd
pressures greater than 60 bar, a minimum siz
mitted.

9.7.6 Isolating valves on purge and vent cd
the process gas is explosive or otherwise h
protected against accidental operation.

9.8 Process gas relief valves

The specifications concerning process gas re
follows.

a) Relief valves shall be fitted for each
sioned for the full compressor flow rate.

b) The set pressure shall not excee

es and for gases
xic or flammable,

poration of low-

(i.e. where entry
be tolerated) and
he SuPPLIER shall
land outlet of his
compressor and

ents or controls,
ver, for effective
b of DN 10 is per-

nnections where
bzardous shall be

lief valves are as

stage and dimen-

i the maximum

allowable working pressure of the comprg

viding ease of maintenance of equipment and, where
necessary, of cleaning of the piping.

9.6.15 The suprpPLIER and the USER shall jointly agree on the
nature of the tests to be applied by the supPLIER to pipework
fabrications furnished by him.

9.6.16 The use of flexible joints to allow for thermal expansion
and to reduce stresses in the pipework system is permitted sub-
ject to the USER’s agreement. Express attention is drawn to the
fact that the manufacturer of such joints shall be consulted
with regard to the necessary procedures to be adopted for the
installation and support of these items.

ssor stage.

The full-flow pressure shall not exceed the maximum allow-
able working pressure by more than 10 %.

¢} The user shall state any regulations
have to meet.

which the valves

d) The USER shall advise the suppPLIER in his enquiry of any
pressure which may exist on the outlet of relief valves. If
such pressure is a variable, it shall be stated.

e) The relief valves shall be mounted in such a manner that

their setting is not disturbed by vibrations

. The outlet from

relief valves shall not constitute a hazard to the personnel.
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f)  Where gas-side fouling of coolers may occur, the relief
valves shall be situated upstream of the cooler.

g) Bursting discs may be supplied instead of relief valves
with the agreement of the USER.

9.9 Auxiliary pipework

9.9.1 Auxiliary piping may be supplied as non-ferrous alloy,
stainless or carbon steel or as non-metallic materials, where
non-metallic materials are agreed upon between the user and
the SUPPLIER.

Platforms/floors shall be of grid or plate construction and fitted
with kick plates. All open sides shall be guarded with two safety
rails set at 1 050 and 600 mm above the platform. Stairs or lad-
ders of more than four risers shall have a safety rail on one side
as a minimum.

9.10.3 The structure shall be protected from corrosion. Plated
floors shall incorporate a non-slip paint or similar finish.

9.11 Electrical equipment (ancillary)

9.11.1 Unless otherwise specified, ancillary electrical equip-
ment shall comply with the safety specification relating to the

Auxiliary piping fnd fittings shall be of types and material
suitable for the Huty and as considered acceptable by the
SUPPLIER (e.g. compression- or bite-type connectors may be
used with appropriate piping for instrument air etc.) unless
otherwise specifidd by the USER in the data sheets.

For connections pf less than size DN 25 which are used for
gauge lines, lubrigation lines etc., screwed connections as well
as welded or flanged connections may be provided for all ser-
vices (auxiliary).

9.9.2 Water pipihg up to size DN 50 may have screwed con-
nections. For size$ greater than DN 50, welded or flanged con-
nections shall be lised.

9.9.3 Water pips

work shall be fitted with high-point vent and

low-point drain cdnnections such that the entire system may be

vented and draing

9.9.4 Auxiliary p|

d.

pes downstream of the oil filter and made of

carbon steel shajl be pickled after fabrication. When~ site

erected, all piping

between the filter and the compressor béar-

ings shall be madg of austenitic stainless steel.

9.9.5 Each para

el water circuit shall incorporate a flow in-

dicator and a floyv-regulating valve. Parallel)circuits shall be

provided with iSj
appropriate) to
maintenance of eg

lating, drain and vent-valves (or cocks as
llow drainage of_any one circuit for the
uipment associated,with it. Provision shall be

made for measurihg the pressure‘drop across the coolers.

9.10 Platformps, stairs and railings

9.10.1 The userlshall instruct the syppLier if he rnqnirne him

main driver and instrumentation.

9.11.2 The suppLER shall completely describe amy ancillary
electrical equipment in his supply, detailing its type, rating,
safety codes and function.

9.11.3 The suprLIER shall staté his scope of supply, and shall
define the electrical wiring eté..to be undertaken by {he useRr for
such ancillary equipment.

10 Lubricatioen
10.1 General

10.1.1 «kubricant quality

ThelsuppLIER shall specify in the data sheets thp lubricant
quality to be used in the motion work and cylinder|lubrication
Systems (see also 10.3.6).

10.1.2 Supply to other equipment

The USer may use lubricant from the motion work |lubrication
for his own needs, e.g. for the lubrication of drive motor bear-
ings, if this is approved by the SUPPLIER.

The furnisher of the equipment furnished with lubticant from
the motion work lubrication system shall indicate to the
SUPPLIER of the system his requirements as follows ;

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

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

c) the lubricant’s physical characteristics ;

to supply platforms (with stairs and rails) and shall also inform
him of any relevant safety codes or other rules and regulations
pertaining to the construction of such items.

They shall be positioned such that the operator may gain
access to all areas where routine maintenance or operator
inspection is necessary. Their positioning, however, shall not
interfere with the maintenance of any parts with respect to ac-
cessibility or lifting.

9.10.2 Stairs shall be no steeper than 50°, anything above this
being classed as a ladder.
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d] the heat to be dissipated;
e) the degree of filtration;

f)  the lubricant temperature limits.
10.2 Motion work lubrication
10.2.1 Lubrication system
Machines with a maximum shaft input power of 150 kW may
utilize splash lubrication. For shaft input powers greater than

150 kW, the motion work shall have a pressure lubrication
system to all bearings and cross-head guides.
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10.2.2 Scope of supply

Unless otherwise specified, pressure lubrication systems shall
be supplied complete by the suppLier with all parts, safety
devices and instruments necessary for safe operation of the
compressor. The lubricant pump may be driven by a separate
motor or from the crankshaft either directly or by chain or gear-
box, but not by belts.

If specified by the user in the data sheets, duplex filters, double
coolers and/or an additional lubricant pump (standby lubricant
pump) shall be supplied.

1ISO 8012 : 1988 (E)

10.2.7 Lubricant filter

For compressors with pressure lubrication, the suppLIER’S stan-
dard full-flow filter shall be supplied provided that it is capable
of filtration of 40 um particles, or finer if the bearing design
requires it.

If continuous operation is necessary, i.e. if shut-down for filter
cleaning should be avoided, full-flow duplex filters or self-
cleaning filters shall be used. Duplex filters shall provide full
flow during switch over.

The lubricant filter shall not be equipped with a relief valve or

10.2.3 Starjdby lubricant pump

The standby
discharge pr
operation.

The standby

provide lubrig
pressure belo

10.2.4 Relig

Lubricant sy

lubricant pump shall have the flow rate and
bssure rating required for normal continuous

lubricant pump shall be automatically started to
ant and to maintain operation before reduction in
W a safe level.

f valve

tems shali be provided with a full flow rate relief

valve with a feturn line piped to the lubricant reservoir.

10.2.5 Lubr]

The lubricant]
separate from
suitably ventd
locally moun
the maximu
operating lev

10.2.6 Lubr]

When specifi
tions, a remo
controlled els
heating the Iy

cant reservoir

reservoir may form part of the crankcase or be
the compressor. The lubricant reservoir shall’be
d to avoid the ingress of contaminant. A-suitable,
d and protected lubricant level gauge indicating
filling, maximum operating 4and * minimum
ls shall be supplied.

cant heating

ed or when necessary owing to ambient condi-
Vable steam hedting element or a thermostatically
bctrical immersion heater shall be provided for
bricant prior)to start-up in cold weather.

The heating

eviee shall have sufficient power to heat the lubri-

by-pass. Filter cartridge materials shall be corr;
The clean pressure drop shall not exceed 035'b
operating temperature.

Filter cases and heads shall be suitable‘for operg

bsion resistant.
hr at the normal

tion at not less

than the pump relief valve setting.\Filter cartridges shall have a

minimum collapsing differentiallpressure of 3 b}

Filters shall be located downstream of the cool

10.2.8 Lubricant.cooler

Lubricant €oolers may be air cooled or water co
shall betof the shell-and-tube type with water ir

Coolers shall be equipped with vent and drain
the lubricant and water sides. For water-cools
tubes shall be made of corrosion-resistant mate
side diameter of not less than 10 mm and a w|
not less than 1 mm.

Removable bundle design is not required unlej
the USER.

If specified by the user, twin coolers shall be
cooler shall be sized for the total heat load.

ar.

ers.

pled. The latter
side the tubes.

tonnections on
d units, cooler

ial with an out-
all thickness of

s specified by

provided. Each

Coolers shall be suitable for lubricant systems(lloperating at a

pressure of not less than the relief valve setting.

Unless otherwise specified, the lubricant coole
be as follows:

a) shell coolers shall be made of steel;

b) channels and covers shall be made of st

materials shall

bel or cast iron;

cant in the rdsérvpir from the specified minimum site ambient
temperature jm’l’?é%_‘SUPPUER TMMMUTT Fequited Temperatare m c) tube sheets shall be made of steel or 60 Cu-40 Zn alloy;

12 h. If an electrical immersion heater is used, it shall have a
maximum energy dissipation of 2,5 W/cm?Z.

if steam heating is employed, the operating lubricant shall not
be in direct contact with the steam pipe. If a failure of steam
heating piping occurs, it shall not allow water to enter the com-
pressor lubrication system.

When specified by the user or considered to be necessary by
the suppLIER, a standby lubricant pump shall be installed to
allow operation of the lubricant system during standstill periods
of the compressor, thus allowing lubricant warm-up (to enable
compressor start-up in low ambient temperatures).

d) tubes shall be made of brass.
The fouling factor to be used for the water side of coolers shall
be agreed between the suppLIiER and the UsSER but in no case
shall it be less than the values shown in table 2.
10.2.9 Schematic piping and instrumentation diagram
The schematic illustration shown in figure 10 outlines the

typical requirements for motion work lubrication systems. This
figure is given for guidance only.
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Alternative designs are indicated in table 3.

Table 3

Alternative

Shaft driven
Separately driven

Equipment

Main oil pump

No standby pump
Hand-operated standby pump
Separately driven standby pump

Standby oil pump

Cooler No cooler
Coil in crankcase
Single cooler

10.3.5 Lubricant heating

For the heating of the cylinder lubricator reservoir, the re-
quirements specified in 10.2.6 shall apply.

10.3.6 Other lubricants

The USER or the SuPPLIER shall state when the compressor
cylinders have to be lubricated with lubricants other than
mineral oils. The USER shall specify the lubricant composition
on the data sheets unless the SuPPLIER'S recommendation is
desired. All materials that may come in contact with the lubri-
cant shall be compatible with it. (See also 7.17.3.)

Change-over duplex cooler

Filter Single filter
Change-over duplex filter

In crankcase
Separate tank

Oil reservoir

10.3 Cylinder and packing lubrication

10.3.1 Gener

The uskR shall specify the type of lubrication in the data sheets
as follows:

a) lubricated — cylinders and pressure packings lubri-
cated;

b) minimun lubricated — cylinders and pressure packings
lubricated, byit piston rings and packing elements made of
polytetrafluofoethylene or similar dry-running materials ;

c) partially [lubricated — only pressure packings lubris
cated ;

11 Controls and instrumentation

11.1 Flow rate control

In the enquiry, the USER shall specify in detail his fequirements
regarding flow rate control_and unloading by filling in the
respective section of the datasheets.

If the compressor has to.work in parallel or in conjlinction with
other compressors;~the USER shall specify this at the time of the
enquiry.

11.2 Instruments

11.2.1\ Data sheets 703B and 704B give the insfrumentation
applicable for reciprocating compressors.

If the USER requires special instruments or specidl furnishers,
this shall be specified in the data sheets at the|time of the
enquiry.

d) non-lubr|cated — cylinders and pressure packings non-

lubricated.

Unless otherwise specified in the enquiry, the s
quote only for the items listed in table 4, which are
“normal”’ requirements for general applications, an

UPPLIER shall
regarded as
d will supply

10.3.2 Scope pf supply

The suppLIER shpll supply the complete Jdbrication system in-
cluding forced-feed equipment, piping, sight flow indicators
and non-return Yalves for each/ubrication point and all other
parts that may He necessary to,ensure reliable operation.

10.3.3 Lubricant feed holes

The lubricant fedd‘tojthe cylinder bore shall be through a drilled

equipment of his own standard (see 6.3.1).

Table 4

Application Item and/or function

Gas Cylinders, outlet; pressure, local indicator
Cylinders, outlet; temperature, loca| indicator

Sump motion work ; level, local indicator
Cylinders; flow rate, local indicator
Cylinders, lubrication tank ; level, logal indicator

Lubricant

Coolant Cylinders; flow rate, local indicator

hole in the cylinder rial. 1T a pipe through a water jacket
cannot be avoided, the pipe shall be made of corrosion-
resistant material.

10.3.4 Lubricator

Cylinder lubricators shall have provision for operation prior to
compressor start-up. All controls on the cylinder and packing
lubrication system shall be adjustable while the compressor is in
operation.

Minimum ambient temperature conditions shall be considered
with regard to start-up.

Gas cooler, flow rate, local mdicator

11.2.2 Pressure gauges for the process gas shall be protected
against gas pulsations (because of the possible damaging
effect and difficulty in readability) and shall be provided with a
safety window and a blow-out disc.

The minimum dial diameter shall be 100 mm. The connection
shall be G 1/2. The operating pressure should not exceed two-
thirds of the full-scale reading.

An isolating valve shall be fitted on all pressure gauge con-
nections.
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11.2.3 Temperature gauges shall be of the industrial type with
a dial, although the glass-stem type in a metal case may be
used for a location subject to mechanical vibration.

The minimum dial diameter shall be 100 mm. The connection
shallbe G 1/2 or Rc 1/2. Thermowells for G 3/4 or Rc 3/4 shall
be provided for all thermometers. Smaller thermowells are per-
mitted on small piping.

11.2.4 Switching instruments shall be totally enclosed, with
single-pole double-throw contacts resistant to vibrations. The
switches shall be mounted in such a way as to prevent them
from being adversely affected by vibrations.

1ISO 8012 : 1988 (E)

If equipment of the user’s supply has to be incorporated in a
panel of the suppLIER's supply, the user shall define his re-
quirements in the enquiry.

11.4 Wiring and piping for controls and
instruments

The suppLIER shall state in his proposal the extent of piping and
wiring which will be completed in his works. The interconnec-
tion between the unit and the panel shall be the user’s respon-
sibility.

Contact-frée and pneumatic instruments may also be used.
Instruments providing a protective function shall normally be

supplied fqr fail-safe operation, i.e. a break of electric circuit or
a loss of pheumatic pressure will actuate the protective circuit.

11.2.5 THe function of all instruments shall be clearly in-
dicated.

11.2.6 Lqcally mounted instruments shall be readable without
the need tp climb onto the compressor or pipework.

11.2.7 Far step-wise flow rate control, the engaged step shall
be indicatgd.

11.3 Pajels

Panels shdll be mounted in such a way as to prevent damage
due to vibfation.

12 Data sheets

The data sheets given in annex B dre -an inftegrai part of this
International Standard and shall form a part|of

a) the enquiry from thé. USeR;
b) the proposal from-the suPPLIER;

c) the contraet,

The space in. the data sheets for page ... of|... is intended to
allow a_set of sheets for a given data shg¢et number to be
numbered in series so that any one data sheet may be incor-
porated’more than once if there is insufficienf space on a single
sheet.

Data sheet number 102B, Table of contents, has a column
down the right-hand side where the numbef of pages of each
data sheet, which have been included in any given project, shall
be incorporated.
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Key for figure 10

The use of symbols in figure 10 is according to 1SO 3511-1, ISO 3511-2, 1SO 3511-3 and 1SO 1219.

Differential pressure
indicator

Temperature indicator

il
T

Pressure control valve
(spring force to close)

Restriction orifice

DEPEO®GE

e

Pressure indicator

Level indicator

Pressure switch alarm

Pressure switch emergency
trip

Pressure switch

Flow indicator

Capped or pluggedtconnection

Valve (open during
normal eperation)

DB || oo

Relief valve

Check valye or non-return|
valve

Lubricant line

Signal line

Filter

Cooler

Pump

Electric motor
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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.

A1

Inspection and tests

A.1.1 General

A.1.1.1 During n
USER's representati

rmal working hours and with at least 3 working days notice the SUPPLIER shall allow access t@ his worksH
res during the period when the manufacture or testing of the equipment is in progress. The-SUPPLIER, by 3

with the USER, sha

The SUPPLIER’S pro

A.1.1.2 Provided
A.1.1.1 to their prd

A.1.1.3 The USER
representatives.

The suPPLIER shall 1
mation at least 3 W

An agreement betw
attend a test on th

A.1.1.4 Test cert

A.1.1.5 The USER
not relieve the sup

A.1.2 Quality

be authorized to limit such access for reasons defined by the suppLIER.

osal shall make clear the proportioning of inspection and testing expenses betwéen-the SUPPLIER and 1

that the contract has stipulated it, the SUPPLIER shall give instructions to his suppliers to allow access as
mises for the purpose of inspection or witnessed testing of subcontracted parts.

shall indicate to the SuPPLIER at the time of enquiry all tests required and which tests shall be witness

otify the USER or his representative at least 10 working days'in advance of the planned test dates, subject
orking days prior to the date of such tests.

een the USER and the SUPPLIER shall be stated in the contract for cases where the USER's representative is
e date indicated by the SUPPLIER.

ficates shall be provided by the suppLIgR for all tests required by the contract.

s representative shall countersign,all test certificates provided by the SUPPLIER for witnessed tests. Signg
LIER of his contractual liability:

tontrol for materials‘of construction

A.1.2.1 Standard parts

The supPPLIER shall i
he will provide for ¢
the contract.

hdicate imthe'data sheets, at the time of quoting, the classes of certification and the type(s) of material t
omponents of the compressor which are standard parts, i.e. components which have not been made sp

op by the
greement

he USER.

Hefined in

ed by his

to confir-

unable to

ture shall

st which
ecially for

A.1.2.2 Parts specially made for the contract

The suppLIER shall indicate in the data sheets at the time of quoting, the type(s) of material test which are appropriate to the defined
component and shall include in his price for these tests and, unless otherwise specified by the UsERr, for certification by the manu-
facturer on the basis of an individual test of each item.

The uskr shall indicate in the data sheets at the time of enquiry the class of certification which he wishes for any component made
especially for the contract.

A.1.2.3 Classes of certification and types of material test

These are shown in the data sheets.
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A.1.3 Hydrostatic test

A.1.3.1 The gas side of compressor cylinders shall be hydrostatically tested and the test shall be at a pressure of not less than
1,5 times the maximum allowable stage working pressure. For a working pressure greater than 2 000 bar, the test pressure shall be
agreed between the user and the suPPLIER.

A.1.3.2 The heat exchangers and other pressure vessels shall be hydrostatically tested according to the applicable code.

A.1.3.3 The cooling jackets shall be hydrostatically tested to not less than an effective pressure of 9 bar.

A.1.3.4 The hydrostatic test shall be performed on finally machine-finished parts.

A.1.3.5 THe test shall last sufficiently long to allow a complete examination of the pressurized parts. The minimum
pressure shall be 30 min.

A.1.4 Sepling test

In certain ¢

after the hy:

beriod at the test

es, a gas test may be requested by the uskeRr. In the exceptional case that a gas test is'required, it shall gways take place

A15 Rlnning tests

The compr

the data shd

Auxiliary eq
not be used

Running tes

a) Nor
no runni

b) No
without

c) Loa

be at th{

ets at the time of quotation.

for any shop test of the compressor unless specified-inithe enquiry.

ts shall be one of the following types.

hechanical running test: in this case, the machine shall be barred over and the suppLIEr shall state, in the
hg test is provided.

valves and shall be at the rated speed.

operating pressure ratio; For units of over 50 kW load, load running tests are not performed.

A.1.6 Pdrformance acceptance tests

Performanc|
shall jointly
1ISO 1217.

b tests (eighflow rate and power input) shall only be carried out when specified by the user. The user
determine the nature of any required performance tests and the performance test procedure shall be in

Hrostatic test and shall be to the maximum allowable working pressure or to 140 bar, whichever is the|lower.

sor shall be given the suppLIER'S standard running tests in the workshop and/or at the site and these shdll be indicated in

Lipment, including lubricant pumps, lubricant coolers, filters, alarms, trips, controls, intercoolers and gftercoolers need

Hata sheets, why

oad running test: this test shall be\over a period of 4 h minimum, shall be without pressure, with open outlet, with or

i running test: this test shallbe over a period of 4 h minimum. It shall be a simulation of operating condifions, e.g. it shall

and the SUPPLIER
laccordance with

A.1.7 Dismantling for inspection after tests

Subsequent to satisfactory operation during tests, the compressor shall be examined. The standard procedure for such inspection
after running and performance tests shall be as follows.

a) There shall be a visual inspection of the condition of the bore and other parts which can be seen without disconnecting the
piston-rod in any way. This inspection shall be carried out by the removal of one valve, or access may be gained through other
points at each end of each cylinder. A check shall be made of the piston-to-cylinder end clearances.

b) A visual examination of the condition of the exposed parts of the piston rods shall be made.

¢) A visual examination of the exposed parts of the cross-head guide bore, without dismantling of the motion work, shall be

made.
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d) A check, by hand or using a temperature probe as appropriate, shall be made immediately after shut-down of the big-end
bearings and, where accessible, the small ends and main bearings, to detect excessive temperature.

e) One main

bearing cap shall be removed for examination of the bearing shell and crank pin.

For the purpose of examining properly the unit as defined in a) to e) above, the compressor shall be barred over by hand to allow the
maximum possible access.

A.1.8 Warranties

A.1.8.1 All equipment, components and spare parts supplied with the compressor 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.

A.1.8.2 The gud
12 months from t

A.1.8.3 The gua

A.2 Prepara

A.2.1 Presery|

rantee period starts at the time when the compressor is handed over to the USER for operation, 4
pat date, but not later than 18 months after the compressor is ready for shipment.

rantee period for spare parts supplied with the compressor shall be as stated in A.1.8.2.

tion for shipment

ation

nd expires

A.2.1.1  All equipment supplied shall be protected by the suPPLIER against deterioration d(ring transport and storage, ds mutually

agreed with the u
transportation ant|

When not otherw
when the equipm
SUPPLIER'S premisq

A.2.1.2 |In all cas

A.2.1.3 Equipmsg
of transport. A cle|

before commissionping.

A.2.1.4 All oper
Wooden plugs sh

A.2.1.5 Allinteri
shall be coated wi

Where compressd
alternative corrosi
bags placed inside

A.2.2 Identific

ER. For the purpose of establishing appropriate protection, the user shall specify in the data sheets thg
cipated, the final destination and the duration and nature of storagéx

se specified, the inhibiting oil and packing shall be such as to‘previde adequate protection against dg

bt is stored inside a proper storage building for a period of/6 months in a temperate climate after |
s.

es, machined external surfaces liable to corrosion shall have a protective coating applied by the suppL|

nt shall be secured in such a way as to protectlit against injurious damage from vibration associated with
arly visible warning label shall be affixed tothe equipment to indicate any securing devices which must b)

ings, including auxiliary pipes,~shall be covered before dispatch in accordance with the USER's sp
bl not be used for threaded epenings.

al non-painted surfaces’such as compressor and gearbox internals, lubricant pumps, lubricant pipes ang
th inhibiting oil before, shipment.

r internals mustiremain oil-free because of the contract gas to be handled, the USER shall state tH

n protection\Can be applied. In this case, the compressor shall be fitted with sealed flanges and with
to absorb\atmospheric moisture.

ation

modes of

terioration
paving the

ER.

the modes
e removed

bcification.

gas pipes

is so that
desiccant

A.2.2.1 All parts

of the equipment sent separately shall be suitably marked for identification, as indicated by the USER.

A.2.2.2 All packing cases shall have the USER’s contract number clearly marked on the exterior, including the item number of the
particular contents.

Documents identifying the contents and the names of the USER and the SUPPLIER shall also be included inside the packing case in the
event that the 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 USER 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
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facilities, including the storage conditions, and the means of handling available for off-loading and positioning of all equipment. The
indicate at t - s -

t
at the time o
at the time o1

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.

A.3.1.1 Where the suppL n the site will be
ready for grection to commence. The suppLIER shall have the right to check before the arrival of the matefial or the actual
commenceinent of erection, whichever is appropriate, that the foundations and facilities required for erectiérmare available and in
good order

The user shall carry out the transport of the SuPPLIER’s supply up to the foundation or the correspanding hoistjng device unless
otherwise agreed between the USER and the SUPPLIER.

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

A.3.1.2 The usker shall make available all site services and facilities to allow the suPPLIER-to erect properly, test angl commission the
SUPPLIER’S qupply 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 conditiohs of work at the
site. The U$ER shall inform the suppLIER of his official responsible for safety matters. The responsibility for meeting the local safety
regulations [lies with the USER.

A.3.1.4 The usknr shall ensure that the suppLIER’s personnel will find“adequate accommodation, boarding and hgalth care for the
duration oferection and commissioning.

A.3.2 Erpction on site

A.3.2.1 The erector in charge of the compressor unit;“who shall be defined in the erection contract, is responsilple for the proper
handling, irfstallation, assembly and cleaning of the.compressor and its auxiliaries, as well as for proper connectiofs at the terminal
points.

A.3.2.2 The pressure testing of the erected’pipework system shall be the responsibility of the USER or the suppPLIER, whichever party
carried out [the erection. The compressorshall 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 appropriate
protection.

A.3.2.4 Special atteption shall be devoted to the flushing of seal liquid lines for compressors with contact or liquid ring seals.

A.3.2.5 Any construction work shall be carried out by the user. Activities performed by the USer which contratually are to the
account of th€.supPPLIER shall be ratified by the SUPPLIER’s representative.

A.3.2.6 Unless otherwise 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 shali 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.
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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 add

itional requirement for commissioning shall be agreed between the USER and the SUPPLIER.

A.3.3.4 When the USER carries out both erection and commissioning, he shall be responsible for any irregularity which may occur.

A.3.35

the USER's account and he shall specify the necessary documents in the enquiry.

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

A.3.3.6 The uskRr 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 use
e.g. water or dirt.

A.3.3.8 When pfocess start-up is delayed for reasons outside the SUPPLIER’s control, the USER shall be-responsible for

protection of the g

A.4 Docume€

A.4.1 General

The USER and SUPH
should be marked

A.41.1 Atthet
data sheets in thi

A.4.1.2 Togethe
necessary to evaly

A.4.1.3 At the ti

A.4.14 After aw
required for the in|

Likewise the USER

At the time of the
its applicability an

A.4.15 Only do

A.4.1.6 The langd

i
s]nlnternational Standard.

shall take care that no damage to the SUPPLIER’s supply can occur owing to foreign matter in up§tream

ompressor unit with auxiliaries, according to the SUPPLIER'S recommendations.

ntation

LIER shall agree on the documents to be provided as a part of the seope of supply. These documents are
with an X on data sheet 1101.

e of enquiry the USER shall provide the suppLIER with all the information necessary to prepare a proposal

with his proposal, the suppLIER shall provide“the USER with the data sheets complete with all the i
ate properly the proposal.

me of contract, the data sheets shall-be updated by agreement and shall form part of the contract.

Stallation, operation and maintenance study of the machinery supplied and the identification of the sp
shall send to the SUPRLIER the documentation required for the set design.

Contract signaturé, agreement shall be reached between the supPLIER and the USER, establishing for each
 dates of submission. Data sheet 1101C shall be completed with the agreed decisions.

umentstspecific to the contract need bear the USER’s and the SUPPLIER's contract reference numbers.

uage of documentation shall be as agreed between the USER and the SUPPLIER and shall be indicated o

pipework,

he proper

listed and

using the

formation

ard of the contract, the suppLiERshall provide the USER with the documentation consisting of the drawings and data

are parts.

document

n the data

sheets.

A.4.1.7 Requests 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

drawings, to assist the USER.

If certified drawings will not be available within the time specified by the USER, the supPPLIER shall provide typical preliminary

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 USER.
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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.

A.4.1.12 After the drawings have been approved, the suppLier shall furnish certified copies of these as specified in data sheet 1101.
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 contractstage for the study of
the whole qupply.

Since the date of approval affects the time of delivery, the date of submission and that of approval shall be dgfined by mutual
agreement.|If approval is delayed for reasons beyond the suppLIER’s control, delivery may be delayed accordingly.

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

A.4.2.4 Sphematics (piping and instrumentation diagrams) for process gas, €ooling system, lubricating sysfem, control and
instrumentdtion, seal, vent, purge and drain shall be complete with legends, shall show the functioning of these gystems and shall
show the lipnits of supply.

Schematicd shall show normal flow rates and pressures and temperaturgs at pertinent points as well as pipe siz¢s and functional
location an{l identification of instruments, valves, etc. Electrical functional diagrams shall include identification of|terminals.

A.4.25 OQutline drawings shall include:

a) ovefall outlines in at least two views;

b) dimensions to show overall sizes and centrelines;

¢) maihtenance withdrawal spaces where these project outside the outline;
d) liftipg points;

e) the[direction of rotation of drive\shafts;

f) thelfunction, position and fiature of terminal points for USER connections;
g) support positions and-difmensions ;

h) thelheaviest mass ¥or-normal maintenance.

A.4.2.6 The coupling drawings shall give all dimensions necessary for the detailed design of the connectiong between shafts,
including spacedrequirements for assembly and dismantling.

A.4.2.7 The pressure vessel drawings shall show all the elements necessary to receive the approval in accordance with the code
or standard indicated in the order.

A.4.2.8 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 support and at pipe connections.

A.4.2.9 Data for pulsation analysis shall permit the party carrying out the analysis to do the necessary calculations.

Results of pulsation analysis shall constitute statements confirming the results of any pulsation analysis calculations (see 5.4).
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A.4.2.10 The list of instruments is a summary of all instrumentation included in the supply. The following information shall be
given:

a) identification mark ;

b) service;

c) manufacturer;

d) type;

e) range;

f)  connection size;

g) setting values.
A.4.2.11 The ingtrument and control terminal interconnection identification shall allow the USER to confeGt ptoperly his
electric cables, anfl pneumatic and hydraulic pipes to those supplied by the suppLIER.
A.4.2.12 The ingtruction manual shall be supplied by the suppLier and furnished by the date listed on datd)sheet 1101 Hut no later
than the date of shipment. The manual shall reflect the specific characteristics of the application, descriping-the installation| operation
and maintenance procedures for the compressor and principal components of the supply. It shall

a) be indexed;

b) describe tHe compressor constructional features and the functioning of componentarts or systems (including cpntrol and

safety devices)|in writing, by outline and sectional drawings, and by schematic and‘illistrative sketches in sufficierlt detail to

identify all pringipal parts (including spares) ;

c) give adequpte instructions for dismantling and reassembly of the compressdr and auxiliaries for maintenance purposes;

d) describe the operating procedure (starting, operating, normal and emérgency shut-down) of the set;

e) state the mjaximum and minimum allowable speeds;

f) give the mpintenance schedule for the compressor and auxiliaries, including advice on the procedures during prolonged

shut-downs;

g) include fingl copies of all relevant data sheets, performance curves and other documents describing the performahce of the

machine;

h) give referefnce to the danger resulting from deposits on pistons, cylinder covers, etc. ;
i) give a recommended spare parts list;

i) give normal and allowable clearances-between fixed and moving parts;

k) contain majntenance instructions fon valves.

A.4.2.13 Lubricgdnt specifications.shall be provided by the suppLIER for all appropriate items of his supply and shall constitute his
recommendation tp the USER foreliable operation.

For lubricants in co
been taken of the

ntact with-the process gas, the specifications shall be agreed between the suppLIER and the USER after adcount has

hjas properties and the machine duties.

A.4.2.14 The performance test certificate for the compressor shall be presented in accordance with ISO 1217 (see clause A.1).

A.4.2.15 A preliminary spare parts list shall be provided by the SUPPLIER for those spares which are considered to be desirable
during commissioning of the compressor.

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

Data sheets

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

The short-form data sheets S1B and S2B may be used instead of the regular data sheets contained in this International Standard
where the information supplied on them is sufficient for the particular application.
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Re- | o RECIPROCATING COMPRESSOR DATA SHEET No. 102B 1
vision | £ TABLE OF CONTENTS Page of 2
USER: PROJECT: SUPPLIER: 3
4

5

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

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

102B 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 (applicable standards; mandatory subsuppliers ; prohibited sizes; ratings 17

or materials ; exceptions ; special cleaning requirements; major spare pargs j.€tc.) 18

208 Vibration and noise limitations 19

209 Ratings 20

210 Arrangement sketch 21

301B Compressor design 1 (general) 22

302B Compressor design 2 (cylinders) 23

303B Compressor design 3 (materials) 24

401 Couplings 25

402 Transmission and barring device 26

403 Gears 27

404 Electric motor for compressor drive 28

501B 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 34

601B Lubrication systems 35

701 Controls\arid instrumentation (general) 36

702B Controls 37

703B [nstrumentation 1 (compressor) 38

704B Ihstrumentation 2 (auxiliaries) 39

801B Inspection and quality control 1 (compressor) 40

802 Inspection and quality control 2 (pipework, vessels) 41

803B Compressor and driver tests 42

901 Shipment and preservation 43

1101 Documentation 44

45

S1B Reciprocating compressor short-form data sheet 46

S2B Reciprocating compressor short-form data sheet 47

48

49

50

51

52

1) B for reciprocating 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 9 55
Name 56
Date 57
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Re- | & COMPRESSOR DATA SHEET No. 201
vision | £ CONDITIONS OF SERVICE Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
Operating point = normal operating point | J O
Process stage
Model designation
Gas designation (see data sheet 202)
Designation of operating point
Rating point L] 0] O
Na. of units for service
Nd. of standby units
Inlgt mass rate of flow O kg/s O kg/h O wet [ dry
Digcharge mass rate of flow
[J kg/s [ kg/h
Mdgss rate of flow tolerance (%)
inlgt volumerateof flow [ ] m3/s [ m3/h [J wet [ dry
Inlgt volume rate of flow tolerance (%)
Inlet absolute pressure (bar)
Inlbt temperature (°C)
(= n = cp/cy for ideal gases only) 1
Compressibility factor Z (= pV/RT)
Digcharge absolute pressure (bar)
Didcharge temperature (°C)
| (= x = cp/cy for ideal gases only) 1
ompressibility factor Z (= pV/RT)
Absolute backpressure on relief valve (bar)
Compressor required power (kW)
Specific energy requirement (actual) (kJ/m3)
Spgcific energy tolerance (%)
Compressor speed (r/min)
Driver coupling power (kW)
Combined driver coupling power (kW)
Refommended driver power (kW)
Driver shaft speed (r/min)
Type of driver [] electric motor [ steam turbine [J combustion engine or gas turbine]
[ diesel engine [ gas engine [J expander
J other:
Mgnufacturer of driver : Furnisher: QU O s
InlgtBoint [J standard (see 5.1.4)
ottrer:
Discharge point [ standard (see 5.1.4)
(] other:
Attendance interval O1h [J4h (J8h ] 24h
] no routine attendance
Service [ 3 shifts 7 1 shift [ intermittent O other:
1) pV* = constant for isentropic change of state.
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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COMPRESSOR DATA SHEET No. 202

Re- | o
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 impurities (see constituents) O yes (I no Ovyes no Oyes (I no Oyes no
Toxic (see constituents) U L] L] i
Hlammable (see constituents) | ] ] i
Gorrosive (see constituents) O J (] ]
Constituents Symbol Molar mass mol. % mol. % mol.* % mol. %
Vater H50 18,02
Hydrogen sulfide HoS 34,08
Molar mass M (kg/kmol)
as constant R (kd/kg-K)
Bpecific heat capacity ¢p (kJ Akg-K)
Reference temperature for ¢, (°C)
Gas fouling factor for heat exchanger (m2-K/W)
femperature limits due to process‘requirements :
maximum (°C)
minimum (°C)
Material limitations,:
| eakage 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 7 9
Name
Date
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Re-
vision

Info.

COMPRESSOR DATA SHEET No. 203

SITE CONDITIONS, ARRANGEMENT

Page

of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

SITE

Name:

Geographic location :

Altitude above sea:

CLIMATICS

(I inland

[J close to sea

]

desert

(] tropical

very sandy

[ very dusty

[J winter-proof protection required

corrosive atmosphere due to:

concentration :

mg/m3

DI

hin :

mm/h (maximum rainfall to be expected)

Brometer reading :

normal

mbar ; min.

mbar ;'max.

mbar

plative water vapour pressure :

normal

;min.

; max.

normal

°C; min.

°C; max.

°C

Mbient temperature indoors :

B
R
Ambient temperature outdoors :
Al

normal =

°C; min.

°C; max.

°C

INSTALLATION

Compressor

Lubrication
system

Intercoolers

Aftercoolers

Control

Steam con-
densing unit

Outdoors without roof

Outdoors with roof

Indoors unheated

Indoors heated

oo

oooig

Integral with casing

machine floor level

O (B 0o

O|O0|0|0|g|o

o|ggooio

O

oy |\ggigig

blow machine centre line

(m)

(m)

Al
B
Apove machine centre line
H

brizontal distance from compressor (m)

[ Overhead tank

myabove machine centre line

CRANE

Efection crane

[] installed

] mobile

Erection opening:

m by

Efection crane lifting capacity :

kg

Maintenance ‘crane

(] installed

(] mobile

Maintenance. crane lifting capacity :

kg

Ctang hook :

m above machine centre line

Machine centre line :

m above machine floor level

Machine floor level :

m above ground level

Space required below machine centre line : m

SITE TRANSPORTATION

(] 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

Name

Date
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Re- | & 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 U 0 ] O O O U
Power up to: kW Ol L] ] ] O] O O
(ontrol instruments O J O ] O O UJ
Switches, relay O O ] ] ] 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 clas:i‘friiztion comggzition Explosion-proof { Inereased safety Pressurizing ntrinsically
enclosure “e'"1 allowable afe system
hdoors [Jyes [Jno [Jyes [1no D yes [ no
Dutdoors [(Jyes [ no [(1yes [1no [ yes (I no
Control room [Jyes [Ino (Jyes [Jno (I yes [ 1 no
FLUIDS
Medium Pressufe (bar) Temperature (°C) Relative water Gonsumption
normal | fin. max. | normal | min. max. vapour pressure upits | max.
Compressed air air
nstrument air air
Control gas
Purge gas
Beal gas
| ive steam steam
Fxhaust steam steam
Heating steam steam
FuéFgas 2)
Fuel oil : density = kg/m3; lower calorific value = kJd/kg
1) See IEC 79.
2) See data sheet 202.
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

© 00N O s WN =

—_ -
- o

12



https://standardsiso.com/api/?name=6bffa20f19cbe30a65b9e3f786958aba

1SO 8012 : 1988 (E)

© 00 N O O A WN =

W W NN NDNNNN NN = = =2 2 2o 2 a2 a a0 2

LIS EES

56
57

40

Re-
vision

Info.

COMPRESSOR DATA SHEET No. 205

UTILITIES 2 (cooling water)

Page

of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.

COOLING WATER

Units

Design I min.

T
|

max.

Designl min. I max.

Designl min. i max.

Circuit designation

Open circuit

Closed circuit

Recirculation system

oo

0
O
O

0|0

Inlet effective pressure

bar

Allowable pressure drop

bar

Injet temperature

°C

Allowable temperature rise

Wihter consumption :

ntercooler plus aftercooler

litre/s

bil cooler

litre/s

puxiliary equipment

litre/s

WATER QUALITY

Tdqwn water

Riyer water

Cqoling tower

Sda water

Brpckish water

00000

Ogjogi

O|O|0ojgiy

Other

Sqlid impurities

O

O

O

see analysis)

Cqrrosive water

see analysis)

pH

-

duling factor water-side

m2-K/W

WATER ANALYSIS

Cqnstituents.

Ammonia

g/m3

Chliorides

g/m3

ANTIFREEZE

Type

Concentration

%

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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1SO 8012 : 1988 (E)

COMPRESSOR DATA SHEET No. 206

Re- | o
vision | E MACHINE MOUNTING | Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
FOUNDATION
UJ Block foundation L] at ground level U elevated : m above ground level
U Elevated foundation U concrete table UJ concrete supports
' L} skid mounted U other

[COMpressor mounting = rigid oSt
Furnisher of resilient elements O user O suppLier
Subsoil condition U piled water table : m beloy ground level

U rocky
Earthquake susceptibility factor (give applicable standards in data sheet 207) :
BASEPLATES, SOLEPLATES

Bsa:;::::zs B:;iﬂa;is Soleplates Rails
Driver ] - O ]
Gearboxes O O
Compressors O T U
Coolers 0 O
Oil systems O U
Steam condensing unit O O
FIXING
Foundation Furnisher

bolts U S
Compressor [ @] O
Gearboxes [ O O
Drivers ] O O
Coolers O O O
Oil system O O O
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- | o 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-suppliers
Prohibited sizes, ratings or materials
Exceptions
Special cleaning requirements
Major spare parts to be included in proposal
dtc.
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- | o COMPRESSOR DATA SHEET No. 208
vision | £ VIBRATION AND NOISE LIMITATIONS Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
SOUND POWER LEVEL
Maximum permissible Expected
Item
dB(A) re 10— 12 W dB(A) re 10~ 12 W
NOISE OUTPUT
(ctave bands
Applicable standards
R.m.s. VIBRATION ")
Maximunipermissible Expected
Item
fAm/s2 mm/s2
1) R.m.s. = root mean square.
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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COMPRESSOR DATA SHEET No. 209

Re- | o

vision | £ RATINGS 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
Name
Date
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Re-
vision

Info.

COMPRESSOR DATA SHEET No. 210

ARRANGEMENT SKETCH

T Page of

USER:

PROJECT:

SUPPLIER:

Ref. No.

Ref. No.

Ref. No.
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User to mark X

in Info. column where data required

in SUPPLIER’S proposal

Revision No.

Original
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Date
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Re- | & RECIPROCATING COMPRESSOR DATA SHEET No. 301B
vision | £ COMPRESSOR DESIGN 1 (general) | Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
Compressor model designation :
Number of stages = ; Number of crankthrows =
Machine type [ vertical O V-type [0 W-type ] L-type
[ horizontal opposed (] horizontal
Raged-compresserspeed +rifrerspeedrange o r/min
Difection of rotation (when looking onto the compressor driven shaft end) :
O clockwise O anticlockwise
Mgtion work
Befrings : main crankpin crosshead 'pin crogshead faces
ournal type O O o
olling element O O ]
bressure lubrication O O O [
$plash lubrication O O U O
Crpinkcase [ Gas-tight type
Diitance pieces: to be given on data sheet 302B
definition according to 7.9.2 Figure
— short distance piece without oil wiper packing 2
— short distance piece with oil wiper packing 3
— long distance piece 4
— long distance piece with auxiliary pressure packing 5
— short two-compartment distance piece 6
— long two-compartment distance piece 7
Tdtal mass : kg {excluding flywheel, baseplates, gas coolers, gears, drive and : )
Maximum lifting capacity — for erection kg
— for maintenance : kg
Sdhematic diagram for motion Work and cylinders :
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

W 00 N O O & W IN =

YYERBBIYINYRNMRNRNRNSzIIard o2

888XV

w
J

$RLALLSEEIESERERN2EBE

57


https://standardsiso.com/api/?name=6bffa20f19cbe30a65b9e3f786958aba

© 00 N OO~ W N =

[
N = O

1SO 8012 : 1988 (E)

Re- | RECIPROCATING COMPRESSOR DATA SHEET No. 302B 1
vision | £ COMPRESSOR DESIGN 2 (cylinders) Page of 2
USER: PROJECT: SUPPLIER: 3
4

5

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

CYLINDERS 8
Cylinder No. (cf. schematic diagram on data sheet 301B) 1 2 3 4 5 6 9
10

Compressor stage 1
Cylinder diameter (mm) 12
Piston stroke (mm) 13
Riston rod diameter (mm) 14
Relative clearance volume (%) 15
$ingle acting [ ] (] ] ] ] 16
Pouble acting O J ] W] O O 17
$uction pressure (absolute) (bar) 18
Discharge pressure (absolute) (bar) 19
Relief valve set pressure (absolute) (bar) 20
Buction temperature (°C) 21
Discharge temperature (°C) 22
Allowable rod load (kN) 23
Actual rod load (kN) 24
Rated mean piston speed (m/s) 25
Cylinder liner fitted J ] O O O O 26
Cylinder — lubricated S| O ] O ] 0 27
— minimum lubricated U] l O O [l O 28

— non-lubricated ] ] ] O ] O 29

Packing — lubricated U 0 [ (] O ] 30
— minimum lubricated ] U J O J ] 31

— non-lubricated CJ U (] O ] O 32

backing cooled by liquid circulation [ U O ] 0 ) 33
Valves — type 34
— number per cylinder end suction/discharge / / / / / / 35

— velocity (m/s) 36

37

38

39

Pistance piece : Figure (cf. data sheet 301B) 40
41

Cylinder coéling' — air cooled J O O O O - 42
— liquid filling U O O ] O O 43

— thermosyphon J 0 O 0 O] O 44

— liquid circulation U U ] [ O 0 45

Coolant — fluid 46
— flow rate (normal) (kg/s) 47

— inlet temperature normal (°C) 48

max. (°C) 49

min. (°C) 50

— temperature rise {normal) (K) 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-
vision

Info.

RECIPROCATING COMPRESSOR DATA SHEET No. 303B

COMPRESSOR DESIGN 3 (materials)

I Page

of

USER: PROJECT:

SUPPLIER:

Ref. No. Ref. No.

Ref. No.

MOTION WORK MATERIALS

Crankcase :

Distance pieces :

Crankshaft :

Connecting rods:

Crgssheads :

Crdsshead guides :

Be

rings — main:

— crank pin:

— crosshead :

Crdsshead faces :

CYLINDER MATERIALS

Cyllnder No. (cf. schematic diagram on data sheet 301B)

Cofnpressor stage

Cyl

nder

Cyl

nder head

Lingr

L

=]

br surfacing

Pisfon

Pi

sfon rings

Pi

s{on rider rings

Pi

s{on rod

Pi

sfon rod surfacing

Pad

king rings

Pad

king cups

Val

e body

Val

e plates

Val

e springs

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- | S COMPRESSOR DATA SHEET No. 401

vision | £ COUPLINGS 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|Ou Os
Manufacturer
Manufacturer’s model designation
Manufacturer’s coupling torque capability 1) (Nm)
Application factor?2)
Rated coupling torque3) (Nm)
Starting torque ratio 4!
Maximum continuous speed (r/min)
Inertia 5 (kg-m?2)
Type of design
Spacer/length of spacer coupling / / / /
Idling adaptor
Limited end float (mm)
Guard furnisher QYW Os|Ou Os|Ou Os[|lOu Os
Coupling mass (kg)
Coupling driving end mounted by
Coupling driven end mounted by
1) Torgque indicated by manufacturer as design value in his documentation.
2) See8.3.1.
3) Highest torque required at any specified operating point of compressor (see 8.3.4).
4) Ratio of starting torque to rated coupling torque.
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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COMPRESSOR DATA SHEET No. 402

Re- | o
vision | £ TRANSMISSION AND BARRING DEVICE Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
TRANSMISSION Furnisher
U S
Flywheel O yes U no - X
— diameter = mm
— width = am
— grooved O yes U no
— mass = kg
— inertial) = kg-m?2
Mator pulley O yes U no X
— diameter = mm ; speed ratio =
— width = mm
— grooved O yes Uno
— mass = kg
— inertia) = kg-m?2
— bore O prebored
U on required tolerance
— mounted U in workshop by :
L] on site by :
Belt-drive O yes U no X
) U V-belt; type = ; ngmber =
U flat-belt; width = mm
UJ other
application factor = ; belt tension = N
approximate centre distance for the drive: mm )
Outboard bearing
— for extension shaft of motor OJ yes J ho X
— bearing-type U journal U rolling elements
Gugrd 0 yes U no X
— non-sparking design L] yes L o
Barfing device i yes U no X
— location (reference letter of data sheet 210) :
— type of design (manual, electric etc.) .
— electric motor: type = X
data: power = kW; \%
1) 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 9
Name
Date
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1ISO 8012 : 1988 (E)

Re-
vision

Info.

COMPRESSOR DATA SHEET No. 403

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

Manufacturer's gear torque capability 1) (Nm)

Application factor2)

Rated gear torque3) (Nm)

Starting torque ratio4)

Speed ratio input/output

[Maximum continuous speed of input shaft (r/min)

Direction of rotation of input shaft5

ew [Jacw

[Jew"¥ ] acw

Odw [Jacw

Direction of rotation of output shaft5

D cw D acw

[lew [Jacw

Clgw [Jacw

nertia related to input shaft6) (kg-m2)

Power loss at normal operating load (kW)

[Maximum permissible thrust bearing load (N)

Type of design: single (s) or double (d) helical

Os <L Jd

Os [0Od

s

Shaft sealing type

Bearings : journal (j) or rolling elements (r.el.)

O Orel

Jj [Ir.el.

il Oreel

|_ubrication system: splash (spl.) or pressure (press.) system

[Jspl. [ press.

[ spl. [ press.

[ gpl. [ press.

_ubricant kinematic viscosity at 50 °C (mm2/s)

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

Lubricant consumption of gear (litre/min)

Lubricant inlet effective pressure (bar)

ntegral lubricant pump

[(Jyes [1no

[Oyes [no

[ Jyes [Ino

Flow rate at 100 % speed (litre/min)

Separately driven lubricant pump

[ lyes [l no

[Jyes (I no

[Jyes [l no

Lubricant pump power at 100 %~speed (kW)

Lubricant oil from (turbine driver)

Lubricant cooler

[Jyes [Jno

[(Jyes [ 1no

yes [ no

single (s) or duplex(a), type

Os Od

Os [d

04 Od

coolant flow rate (litre/min)

Lubricant filter:

[Jyes [(Jno

[(Jyes [Jno

[(Jyes [ no

single (s)‘or)duplex (d) type

Os [Od

Os Od

14 [d

filtration, rating (um)

Lubficant heater [] electrical [] steam

[(Jyes [(no

[Jyes [Jno

[(Jyes [ no

Heater : voltage/current/power

/ /

/ /

/ /

Gear mass (kg)

Baseplate, foundation bolts, see data sheet 206

1) Torque indicated by manufacturer as design value in his documentation.
2) See8.4.1.
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.

6) 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
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1ISO 8012 : 1988 (E)

1| Re- | o COMPRESSOR DATA SHEET No. 404
2 | vision E ELECTRIC MOTOR FOR COMPRESSOR DRIVE Page of
3 USER: PROJECT: SUPPLIER:
4
5
6 Ref. No. Ref. No. Ref. No.
7
8 Furnisher O user O suppLIER
9 Manufacturer :
10 Manufacturer’s model designation :
1 Type of motor [J synchronous [ induction (] squirrel cage
12 [J wound motor ] other
13 MOTOR CHARACTERISTICS
14 Vojtage = V; Phases = ; Frequency = Hz; Fault level = MVA
15 Rated driver power : kW (full load)
16 Speed : at full load = r/min; at3/4load = r/min; at 1/2load = r/min
17 Efffciency : at full load = % ; at3/4load = % ; at 1/2load" + %
18 Poper factor: at full load = % ; at3/4load = % ; at1/2load = %
19 Full-load current!) = A; Locked rotor current = % of full-lcad'current 1)
20 Full-load torque = Nm ; Locked rotor torque = % of full-load torque
21 Starting torque : % of full-load torque
22 Torque fluctuation during start-up: + % of full-load torque
23 Starting procedure [ direct on line OA—-A [ other:
24 Refuced voltage starting : % of full-line voltage
25 Phpse connection OoAlOA Number of terminals.:
26 External excitation : V: kW
27 Indulation class2) = ; Maximum temperature = °oC
28 Coplant = ; Flow rate = m3/s; Inlet temperature = °C
29 Type of enclosure :
30 Explosion-proof design [ yes o
31 Class3) = ; Pressurizing with =
32 Befring type OJ journal [J rolling elements number of bearings:
33 Thfust bearing (] yes 1 no
34 Maximum permissible axial end float of rotor: * mm
35 Difection of rotation [ clockwise [} anticlockwise, when looking at the coupling
36 Luprication [] self-contained [J Lubricant:
37 [J beating inlet effective pressure = bar; flow rate = litre/min
38 Space heater (A yes ( W V ; phase ) [ no
39 Winding temperature detecters ] yes (No. ; Q; at °C)
40 [J no
41 Rdftor inertia4) : kg-m?2
42 | ] baseplaté [] slide rails [J mounting pads (see data sheet 206)
43 M¢tor mass: kg
44 Mgximdm ifting capacity — for erection: kg
45 — for maintenance : kg
46
47 Applicable standards (see data sheets 207 and 208) :
48 Motor testing:
49
50 1) At the lower limit of the nominal voltage range.
51 2) According to IEC 85.
52 3) According to IEC 79.
53 4) Inertia defined as the mass times the radius of gyration squared.
54 User to mark X in Info. column where data required in SUPPLIER’S proposal
55 Revision No. Original 1 2 3 4 6 7 8 9
56 Name
57 Date
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1SO 8012 : 1988 (E)

Re- | o RECIPROCATING COMPRESSOR DATA SHEET No. 501B 1
vision | £ PIPEWORK Page of 2
USER: PROJECT: SUPPLIER: 3
4

5

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

PIPEWORK 8
Dimavarnr L roat Ef:g’j\(i“ 2) LO.W. poir]t . F,ur- ay P{l:zt.af':l* Mating_‘ 9

ftom ! materal? | (e, fasing, | " | TS| foxtont of & | N9 ) 10

rating) TI{W|JU|S|1|2|3|4]U]| S |MN

Process gas o110 O 10|12
O 10 O]O |13

O |10 O 10O |14

O |0 O1O |15

Coolant o110 O10 11s
O Q@ O 10|17

Lubricant QYO O 10O ]18
10 OO 19

Drain o0 O 10O 20
Vent O 10 OO (21
Purge O |0 O |10 |22
Compressed air OO0 O10O |23
Instrument air o]0 OO |24
Control fluid O 10 O 10O |25
Purge medium o \l0 O 10|26
Steam o110 |0 |27
O 10 O 10 |28

O |0 O |10 |2

o]0 O 10|30

o0 OREON K|

O 10 O |10 |3

SUPPORTS 33
— for process gas pipework o]0 34
— for auxiliary pipework OO0 35
Foundation bolts for supports o110 36
37

38

39

Inspection and guality control (see data sheet 802) : 40
41

42

43

44

45

46

47

1) For limits of supply, refer to the pertinent schematic diagrams. 48
2) For applicable standards and prohibited sizes, rating, materials, refer to data sheet 207. 49
3) T, valved; W, plugged. 50
4) 1, completely fabricated ; 2, partially fabricated (mixture 1 + 3); 3, prefabricated, with closing lengths for site matching; 4, straight tube lengths, | 51
bends and fittings. 52
For inspection and quality control, see data sheet 802. 53
User to mark X in Info. column where data required in suPPLIER'S proposal 54
Revision No. Original 1 2 3 4 R 6 7 8 55
Name 56
Date 57
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Re- | o COMPRESSOR DATA SHEET No. 502
vision | € GAS COOLERS Page of
USER: PROJECT: SUPPLIER:
Ref. No. Ref. No. Ref. No.
COOLANT [J water (see data sheet 205) OJ air L] other
Compressor stage aftercooler
Cooler designation
Location
Cooler required O yes [ no yes [ no Oyes (D no Oyes [ no
Furnisher Ou Os Qu Os Ou Os Ou Os
Cooler type (e.g. shell plus tube, finned tubes,
dduble pipe etc.)
Renfovable bundle O O O J
Gas|through the tubes O J O J
Thefmostatic control of coolant flow J O O (]
Furnisher Ou Os Ou Os Oy Os Oul Os
Design conditions
— heat load (kW)
—| gas inlet temperature (°C)
—| gas discharge temperature (°C)
—| gas mass rate of flow (kg/s)
—| gas inlet absolute pressure (bar)
—|{ gas pressure drop (bar)
—| gas-side fouling factor (m2-K/W)
—| coolant inlet temperature (°C)
—| coolant temperature rise (K)
—| coolant mass rate of flow (kg/s)
—| coolant pressure drop (bar)
—| coolant-side fouling factor (m2-KJAW)
Mechanical design
gds side — design effective pressure (bar)
— design temperature (°C)
cgolant side — design effective pressure (bar)
tupes — inner diameter x wall thickness (mm) x X X x
Matgrials — shell
— tubes
— fins
— tube plates
— baffles
—\ heads
Corrpsion protection — gas side by
cootant-side—by
Mass of cooler
— empty (dry) (kg)
— with coolant (wet) (kg)
Foundation bolts — furnisher Ou Os Qu Os Ou Os Qu Os
Cooler integral to compressor O yes [ no yes (I no Oyes [ no Oyes [ no
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
Revision No. Original 1 2 3 4 5 6 7 8 9
Name
Date
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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

Separator required

[Jyes [Jno

[Jyes [ no

[yes [Jno

Jyes [(Jno

Furnisher

Ou Os

Ou Os

Ou Os

Ou Os

Separator type (centrifugal, impingement etc.)

Separator integral to cooler

Design conditions

— inlet absolute pressure (bar)

— inlet temperature (°C)

— pressure drop (bar)

— calculated separated liquid (litre/h)

— design effective pressure (bar)

— design temperature (°C)

— liquid storage volume (litre)

Material — vessel

— internals

Corrosion allowance (mm)

Mass of separator (kg)

DRAINAGE

Vessel designation (e.g. cooler, separator)

Location

Drainage required

(Jyes [ Jno

[Jyes (I no

(yes [Ino

[ 1yes []no

Furnisher

Ou Os

Ou Os

Ou Os

Ou Os

Drainage type (valve, trap)

Operation — manual

— automatic continuous

— automatic periodic

O|0|d

O|o|d

O|0|0o

]

Absolute 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

Revision No. Original 1 2
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1| Re- | COMPRESSOR DATA SHEET No. 504
2 |vision E PULSATION DAMPERS, PRESSURE VESSELS Page of
3 USER: PROJECT: SUPPLIER:
4
5
6 Ref. No. Ref. No. Ref. No.
; ]
8 PULSATION DAMPERS
9 Compressor stage
10 Damper designation
1 — inlet (i) or discharge (d) | [(Ji [Jd O Od 0O Od O Od Oi Od Oi Od
12 Location (reference letter of
13 ta sheet 210)
14
15 Damper required Oyes Uno | Clyes (Ono | Clyes Ono | Cyes [(no | (yes ClnoN~0] ves [ no
16 Furhisher Ou Os Ou Os Ou Os Ou Os Ou @s Olu Os
17 Darhper type (e.g. volume !
18 bpttle, snubber etc.) ]
19
20 Design
21 Inlet absolute pressure  (bar)
22 Pulge level (see 9.4.2) X/Y/Z X/Y/Z X/Y/Z X/Y/Z X/Y/Z X/Y/Z
23 Pregsure drop (%)
24 Des]gn effective pressure (bar)
25 Desjgn temperature (°C)
26 Volyime (litre)
27 Matgrials — vessel
28 — internals
29 Corfosion allowance (mm)
30 Mags of damper (kg)
31
32
33 SYYTEM PULSATION ANALYSIS [ yes [J-no
34 Flrnisher O user O suppuer O _other
35 from : to:
36 fropm: to:
37
38
39 PRESSURE VESSELS (Gther than coolers, separators, dampers, silencers, filters)
40 Vesgel designation
11 Fungtion
42 Location (reference letter of data sheet 210)
43 Furrfisher Qu Os Ou Os O Os
44 Design.effective pressure (bar)
45 Design temperature (°C)
46 Volume (litre)
47 Materials — vessel
48 Corrosion allowance (mm)
49 Mass of vessel (kg)
50
51 Applicable specifications (see data sheet 207) :
52 Inspection and quality control (see data sheet 802) :
53
54 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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