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ISO 8012 : 1988(E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bodies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 8012 was prepared by Techni 
Compressors, Pneuma tic tools and Pneuma tic machines. 

cal Committee ISO/TC 118, 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

0 International Organkation for Standardkation, 1988 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 8012 : 1988 (EI 

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

0 Introduction 

This International Standard contains two annexes in addition to 
the main text. 

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

Annex B, which contains the data sheets, is an integral part sf 
this International Standard. 

1 Scope 

This International Standard specifies the technical re- 
quirements for the design and construction of reciprocating 
compressors used in the process industry. It also details the 
documentation requirements. 

2 Field of application 

This International Standard applies to reciprocating com- 
pressors used in the process industry. lt covers the minimum 
requirements for compressors of the Cross-head type with 
lubricated or non-lubricated cylinders handling air or gas, but 
excludes portable air compressors, diaphragm-type com- 
pressors, and Standard Utility air compressors with not more 
than 10 bar absolute discharge pressure. 

This International Standard covers certain requirements for 
compressor drivers, drive equipment, lubricating Systems, con- 
trol, instrumentation and auxiliary equipment. 

The compressors to which this International Standard applies 
are not normally used for critical process applications in 
refineries. 

3 References 

ISO 1000, Si units and recommendations for the use of tbeir 
multiples and of certain other units. 

ISO 1217, Displacement compressors - Acceptance tests. 

ISO 1219, Fluid power Systems and components - Graphit 
s ymbols. 

ISO 3511, Process measurement control functions and instru- 
men tation - S ymbolic represen tation - 

Part 7 : Basic requirem, nts. 

Part 2: Extension of basic requirements. 

Part 3: Detailed s ymbols for instrumen t in terconnection 
diagrams. 

ISO 3989, Acoustics - Measurement of airborne noise emitted 
by compressor units including Prime movers - 

Part 7: Engineering method for determination of Sound 
power levels. l) 

Part 2: Method for determination of compliance with noise 
limits. 1 ) 

IEC Publication 79, Electrical apparatus for explosive gas at- 
mospheres. 

IEC Publication 85, Thermal evaluation and classification of 
elec trical insula tion. 

4 Unit system 

SI units (Systeme international d’unites) are used throughout 
this International Standard (sec ISO 1000). 

However, in addition to SI units, this International Standard 
also uses some non-SI units accepted by ISO 1000. These units 
are as follows: 

- for pressure: 

- for volume: 

- for time: 

- for time: 

bar (1 bar = 105 Pa) 

litre (1 litre = 10m3 m3) 

minute (1 min = 60 s) 

hour (1 h = 3,6 x 103 s) 

- for rotational 
Speed : r/min (1 r/min = 

2n: 

iö rad’s) 

1) At present at the Stage of draft. 
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ISO 8012 : 1988 (EI 

5 Definitions 5.1 .ll allowable rod load : The maximum rod load per- 
mitted for continuous Operation. 

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 tauch 
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. 

5.12 oil-free, liquid-injected, compressor : A compressor 
where the medium being compressed is isolated from the lubri- 
cant System taut where a liquid is continuously injected into the 
compression chamber for the purpose of oil-free lubrication, 
cooling and sealing. 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 injected into the compression chamber. Any 
Separation of the oil from the air or gas is carried out after the 
gas-oil mixture leaves the compression chamber. Synchron- 
izing gears may not be required. 

5.1. 4 Standard inlet and disch arge Points: The 
the inlet and discharge flanges of the compressor. 

Points at 

NOTE - When the SUPPLIER provides piping or other Parts between the 
Points of demarcation, a separate agreement should be made to define 
the inlet and discharge Points. 

5.1.5 swept volume for a displacement compressor: The 
volume swept in one cycle by the compressing element(s) of 
the compressor first Stage. 

5.1.6 displacement for a displacement compressor : The 
volume swept by the compressing element(s) of the com- 
pressor first Stage per unit of time. 

5.1.7 clearance volume : The volume inside a compression 
space, which contains gas trapped at the end of the com- 
Pression cycle. 

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 forte developed owing to 
differential pressure across the Piston and the inertia forces 
transmitted through the Piston rod. 

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 
with reference to atmospheric pressure. 

pressure measured 

5.2.2 absolute pressure : The pressure measured with 
reference to absolute Zero, i.e. with reference to an absolute 
vacuum. lt equals the algebraic sum sf the atmospheric 
pressure and the effective pressure (static pressure or total 
pressure). 

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

5.2.4 total pressure: The sum of the static and dynamic 
pressures. 

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

5.2,5 inlet pressure 
Standard inlet Point. 

: The total mean a bsolute pressure at the 

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 pressu re : The total 
at the Standard discharge Point. 

mean absolute pressure 

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 desi gn pressure: The maximum pressure 
component is designed to withstand safely. 

which the 

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 
the inlet side of a relief valve. 

opening pressure on 

NOTE - For a differential-type valve the set pressure is the pressure 
differente across the valve when opening commences. The 
downstream pressure is termed the back pressure. 
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Typical two-Stage compressor : 

A, C 1st Stage cylinders 

B, D 2nd Stage cylinders 

G H intercoolers 

I Ist Stage inlet manifold 

K 0 inlet dampers 

J, L, N, P discharge dampers 

M 2nd Stage discharge manifold 

Q inlet block valve 

Transmission and driver : 

R fly wheel 

S low-Speed coupling 

T gear Set-Speed reduction 

U high-speed coupling 

V driver 

Typical one-Stage compressor : 

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

5.3.1 inlet tem perature: The 
inlet Point of the compressor. 

temperature at the Standard 

5.6 Specific energy requirement 

5.3.2 discharge temperature : The temperature at the stan- 
dard discharge Point sf the com pressor. 

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

5.3.3 rated discbarg 
operating temperature. 

e te : The highest predicted 5.7 Speed 

5‘7.1 compressor Speed: The rotational Speed of the 
5.3.4 maximum allowable working temperature : The 
maximum gas temperature which the SUPPLIER or USER permits 
in the compressor, when handling the specified gas at any ser- 
vice conditions specified. 

crankshaft. 

5.7.2 shaft Speed irregularity : The dimensionless number 
obtained when the differente between the maximum and the 
minimum instantaneous shaft Speeds during one period is 
divided by the arithmetic mean cf the two Speeds: 5.3.5 design temperature 

level(s) which the compressor 
The extreme temperatu re 

designed to withstand safel Y- is 

n 
6 = 2 max - nmin 

n max + nmin 

NOTE - This covers gas, coolant and ambient temperatures. 

5.3.6 maximum expected discharge temperature: The 
highest predicted operating temperature resulting from any 
specified Service condition, including Part-load Operation. 

where n is the shaft Speed, in revolutions per minute. 

5.7.3 mean Piston Speed: The value of the Piston linear 
Speed determined using the formula 

5.4 Flow rate 

2sn 
c, = - 

60 5.4.1 actual volume rate of flow of a compressor 
(deprecated : “actual capacity”) : The actual volume rate of 
flow of gas compressed and delivered at the Standard discharge 
Point referred to conditions of total temperature, total pressure 
and composition (e.g. humidity) prevailing at the Standard inlet 
Point. 

where 

cm is the mean Piston Speed, in metres per second; 

s is the Piston stroke, in metres; 

n is the rotational Speed, in revolutions per minute. 
5.4.2 Standard volume rate of flow (deprecated: “stan- 
dard capacity”) : The actual volume rate of flow of compressed 
gas as delivered at the Standard discharge Point, but referred to 
Standard conditions (for temperature and pressure). 

5.7.4 valve velocity : The mean 
inlet or discharge valve group: 

gas velocity through any 

F 
w=-c, 

f 5.4.3 inlet mass rate of flow: The mass flow of gas or gas 
mixture induced by the compressor at the Standard inlet 
point(s). where 

W is the mean gas velocity, in metres per second ; 

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

F is the Piston area, in Square metres; 

f is the valve opening area, in Square metres; 

cm is the mean Piston Speed, in metres per second. 
5.5 Power 

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. 

5.5.1 theoretical required power: In a compressor without 
losses, the power which is theoretically required to compress a 
gas according to the Chosen reference process, from a given 
inlet pressure to a given discharge pressure. 5.7.5 rated compressor Speed : The compressor 

necessary to meet the specified Service conditions. 
Speed 

5.5.2 driver coupling 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 
sf the SUPPLIER’S scope of delivery. 

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. 

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. 

5.8 Operating Point 

5.8.1 sp lecified operating Point: Any poin t at which the 
Operation of the compressor is specified in the data sheets. 

6.2.2 The USER 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. 5.8.2 normal operating Point : The Point 

Operation of the compressor is expected. 
at which the usual 

6.2.3 The USER shall indicate in the data sheets the major 
spare Parts he wishes to be included in the proposal. 

5.8.3 rating Point: The operating Point, specified by the 
USER, at which the Performance test data must comply with the 
specified data. 

6.3 The proposal 
5.9 PIates 

6.3.1 The SUPPLIER shall include the data sheets in his pro- 
posal, completed as applicable and as indicated by the USER, 

amplifying these as necessary to describe clearly the nature of 
his supply. 

5.9.1 
mach 

baseplate: A plate or structure supporting one 
nery, e.g. co mpressor, gear or driver. 

piece of 
i 

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

6.3.2 Unless otherwise specified in the enquiry, the SUPPLIER 

shall quote only for the instrumentation listed as mandatory in 
11.2.1 and shall supply equipment to his own Standard. 

5.9.3 soleplate: A plate or 
baseplates. 

structure supporting one or more 

6.3.3 The proposal shall state the delivery 
the date of receipt of a fully released Order 

time as being from 

5.9.4 mounting pa 
Point of a machine. 

d: A plate under an individual support 

6.3.4 The SUPPLIER sha II describe the compressor flow 
control System and shall state the I imits of his suppl Y- 

5.9.5 rails: Plates that ru 
support of the compressor. 

n under the compressor frame for 

6.3.5 The proposal shall include either a specific Statement 
that all equipment is in stritt accordance with the USER’S 

specifications or a specific list of deviations therefrom. 

6 Basic requirements 
Deviations may include alternative designs. 

6.1 General 

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

6.4.1 Performance rating 

a) The flow rate of the compressor shall be 
the rated flow specified in the data sheets. 

within + 0 ” of 
0 

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. 

NOTE - l-arger tolera nces may be required for machines 
low flow rate or which handle certain gases (e.g. helium). 

with a 

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. 

6.1.3 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. 6.4.2 Tests 

6.1.4 For budget 
be used. 

proposals, the short-form data sheets may Test p rocedures 
annex AL 

shall be in accordance with ISO 1217 (sec also 
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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. lt 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 tost incurred owing to in- 
complete UsER’s requirements. 

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

The SUPPLIER shall state in his proposal the expected 
A-weighted Sound power level, in decibels, of the main com- 
ponents in his supply. 

6.5.3 Methods of 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 Sound pressure level in a compressor room depends on 
the Sound power emission from the machines installed and the 
acoustic properties of the room. It is therefore not possible for the 
SUPPLIER to predict the final Sound pressure levels at the worksite. 

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

6.5.5 If silencers to comply with these limitations are fur- 
nished by the USER, the SUPPLIER shall indicate the respective 
noise levels at his limits of supply. 

6.5.6 Silencers and valves shall be located relative to each 
other in the piping 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 special noise measurement 1e.g. in pipes) shall be 
perfor mmed as agreed between the USER and the SUPPLI ER. 

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 
compressor with drive and auxiliar 

shall apply to the complete 
-ies. 

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 USER shall specify the 
attendance-free operating period. Overhaul (servicing) after 
long operating periods shall be specified in the instruction 
manual by the SUPPLIER. 

The checking of temperatures and pressures shall be carried 
out regularly and is not related to the attenda nee in terval. 

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 period according 
to the state of the art. The SUPPLIER shall state the mean Piston 
Speed in the data sheets. 

The SUPPLIER shall specify the maximum 
crankshaft Speeds in the oper .ating instructions 

and minimum 

Limiting values of crankshaft Speeds and mean Piston Speeds 
are not given in this International Standard as they depend not 
only on the compressor design but also on the compressor 
duty, i.e. type of gas, lubrication, pressure etc. 

The USER should only give maximum allowable values in the 
enquiry and Order specifications if special experience indicates 
that this is necessary. 

7.4 Maximum allowable working temperature 

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 the types of 
gas, lubricant, material and compressor design. 

The SUPPLIER shall be notified sf the regulations valid in the 
USER’S country. Temperature limits due to process re- 
quirements, or calculated on the basis of experience, shall also 
be specified by the USER. 

7.5 Rod load 

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 
in good time of the necessary data for the calculations, 
enabling the calculation results to be received in sufficient time 
to allow any 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 torsional analysis has been carried out, the SUPPLIER 

shall provide 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 Speed irregularity shall not exceed the specified value 
under any required operating condition or for any Variation in 
capacity. When resilient couplings are used, their influence 
shall be considered. If not specified otherwise, the shaft Speed 
irregularity shall not exceed the values indicated in table 1. 

Table 1 

Component 

Belt drive 

Direct drive by 
electric motor 

Gearbox 

Shaft Speed irregularity 6 
for the following shaft powers 

0 to 51 to 101 to More than 
50 kW IOOkW 200 kW 200 kW 

1/50 1/60 1/70 1/80 

1/60 1/70 l/80 l/lOO 

l/lOO l/lOO l/lOO moo 

For compressors direct driven by Variable-Speed Prime movers, 
the shaft Speed irregularity of the set shall be agreed between 
the SUPPLIER and the engine manufacturer. 

AnY requiremen ts for 
spec ified by the USER. 

7.7 Foundation 

current fluctuation limitation shall be 

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. 

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 SUPPLIER in the 
data sheets. The crankshaft bearing System shall be capable of 
dealing with any axial forces which may occur under the ex- 
pected operating conditions, e.g. motor thrust. 

7.8.2 Crankshaft and connecting rod 

Crankshafts and connecting rods shall be made of ductile 
materials. These include suitable grades of spheroidal graphite 
cast iron. 

7.8.3 Crankcase 

The crankcase shall be sufficiently rigid such that under all con- 
ditions of full or partial loading of the compressor, the peak-to- 
peak amplitude of longitudinal movement measured along the 
cylinder axis at the cylinder cover shall not exceed 10e4 
multiplied by the distance from the crankshaft centre line. 

In special cases where the USER requires the crankcase 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 tan be an integral pa rt of the crankcase 
the cylinder, or they may be separate from either. 

7.9.2 Types of distance pieces 

or of 

The data sheets shall i ndicate wh 
distance piece is to be supplied. 

ich of the foll owing tYPes of 

a) Short distance piece without oil wiper packing (sec 
figure 2) : the space between the Cross-head guide and the 
cylinder is of sufficient length to permit dismantling of the 
packing by access through the distance piece openings. 

b) Short distance piece with oil wiper packing (sec 
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. lt 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 (sec 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, or to prevent water vapour from the atmosphere 
from entering the gas. lt would be used for instance during 
the compression sf 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 piece described in c); in non-lubricated com- 
pressors there shall be an oil slinger ring on the Piston rod. 
The compartment adjacent to the cylinder shall be sealed by 
an intermediate pressure packing from the compartment 
adjacent to the crankcase. The main pressure packing shall 
be fitted with a gas vent. The purge compartment shall have 
two purge connections (inlet and outlet) and one drain cock 
or plug. 

The USER and the SUPPLIER 
purge compartment. 

7.9.3 Gas-tight crankcase 

agree on the pressure in the 

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 extreme 
sealing requirements. 

The crankshaft seal shall 
remove the crankshaft. 

7.9.4 Access openings 

be replaceable without the need to 

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

Distance pieces (or compartments) shall be equipped with 
screened safety guards, louvred weather covers or gasketed 
solid covers as specified in the data sheets. 

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 

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 
to ensure drainage. 

shall be positioned below the Piston rod 

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

7. ‘IO Cylinder 

7.10.1 Maximum allowable working pressure 

The maximum allowable working pressure shall exceed the 
rated discharge pressure by at least 10 % or 1 bar, whichever is 
the greater, but shall not be lower than the relief valve set 
pressure. 

7.10.2 HorizontaVverticaI cylinders 

If there is by reason of the process a possibility of liquid entrain- 
ment or condensation during compression, horizontal cylinders 
are to be preferred. These shall have discharge valves and 
discharge connections at the bottom. 

Consideration shall be given to cylinder cooling a nd valve 
chamber drainage to prevent liquid entrainment by the cyli nder. 

7.10.3 Accessibility, dismantling arrangement and studs 

The cylinders shall be arranged so that all valves and controls 
fitted on the cylinders and pressure packings are accessible 
without removing the cylinder covers or major piping. 

Cylinder covers and valve covers shall be fixed by not less than 
three studs. If there is any possibility that removal may be dif- 
ficult because of jamming, sticking or corrosion, cylinder 
covers and similar Parts shall be provided with tapped holes for 
jacking screws or with suitable dismantling arrangements. 

7.10.4 Cylinder liners 

At the request of the SUPPLIER, or if severe wear is to be ex- 
pected because of the operating conditions, e.g. the com- 
Pression of dirty, corrosive or condensing gases, or for a 
discharge pressure exceeding about 50 bar and for cylinders of 
cast steel, replaceable liners are recommended. Cylinders 
without liners shall have Walls of sufficient thickness to allow 
reboring of at least 3 mm in the diameter without encroaching 
upon either the maximum allowable working pressure or the 
maximum allowable rod load (sec also 7.17.6). 

7.10.5 Cylinder cooling System 

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, tan build up at any Point. 
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Key for figures 2 to 7 

1 motion work 
Piston rod 
pressure packing 
compressor cylinder 
oil wiper packing 
oil slinger ring 
access opening 
intermediate pressure packing 

A vent 
B drain 
C purge 
D pressure packing vent 
E pressure packing lubricant 
F pressure packing cooling water inlet 
G pressure packing cooling water outlet 

,A r 
i . 
l i 
i 

0 E 
! :..... 

1 L 

Figure 2 - Short distance piece without oil wiper packing 
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\ 
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Figure 3 - Short distance piece with oil wiper packing 
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Figure 4 - Long distance piece 

r Purge compartment 
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Figure 5 - Long distance piece with purge compartment inside the pressure packing 
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I Purge compartment 

0 c 
. 1 

Lt’ i!l 1’1 IT1 4 
B 3 7 l-tG 

Figure 6 - Short two-compartment distance piece 

Figure 7 - Long two-compartment distance piece 
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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 OC; 

2) for a temperature differente, 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 
pressure of at least 5 bar working pressure and for a maxi- 
mum pressure drop of 1 bar. The recommended flow rates 
shall be calculated on the basis that the increase in 
temperature is not greater than 35 K. 

b) A thermo-syphon coolant System may be supplied 

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

2) for a temperature differente, between the gas 
and the maximum expected discharge, up to 80 K 

inlet 

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

c) A static filled coolant System may be supplied 

1) for maximum expected gas 

UP to 80 OC; 
discharge temperatures 

2) for a temperature differente, between the gas 
and the maximum expected discharge, up to 80 K 

inlet 

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

d) For gas inlet temperatures bel OW 0 OC 
sideration sh all be given to the cool ing arran 

For a closed iquid System, provisio 
the liquid sha I be incorporated. 

n for the expansion of 

special 
gements. 

con- 

7.10.6 Gas condensation 

The cylinder cooling System provided shall be such as to pre- 
vent gas condensation which may dilute or remove lubricant or 
Cause knocking. The required instrumentation shall be provided 
by the SUPPLIER. The cylinder coolant inlet temperature shall be 
a minimum of 5 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 
coolant temperature which is acceptable with 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 cooiant 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. 

7.11 Valves 

7.11.1 Fitting 

Valve and valve port design shall be such that no inlet valve tan 
be fitted instead of a discharge valve and that no discharge 
valve tan 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. 

7.11.3 Plates 

Metallic and non-metallic valve plates which tan be installed 
with either side as the sealing surface shall have, on 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 that neither the 
valve stop nor the valve bolt tan drop into the cylinder in the 
event of failure or slackening of the bolt. 

7.11.5 Springs 

Ends of helical springs shall be ground parallel or Provision shall 
be made to prevent darnage to valve plates. 

7.11.6 Hold-downs 

Valve hold-downs shall bear reliably on the valve at not less 
than three Points. Valves shall not be held down by the valve 
centre bolt. Valve hold-downs using a trab-type three-Point 
loading may be used. 

7.11.7 Unloaders 

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

7.12 Piston and Piston rod 

7.12.1 Materials and design 

The SUPPLIER 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 

The SUPPLIER shall specify the 
pressure packings. 

7.13.2 Liquid cooling 

materials and design of all 

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

7.13.3 Radial clearance 

In either lubricated or non-lubricated Service, adequate radial 
clearance shall be provided for the Piston rod and packing rings 
to eliminate 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 a clearly visible Point. Rating plates, rotation arrows 
and their fixing pins shall be made of stainless steel or Monel. 

The following 
rating plate : 

a) 

b) 

c) 

d) 

minimum data shall be clearly stamped on the 

manufacturer ; 

model designation and serial number; 

flow rate ; 

input drive shaft Speed. 

7.15 Special tools and lifting gear 

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. 

7.16 Weather protection and 
conditions 

environmental 

The USER 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 
state what the heating medium shall be. The SUPPLIER shall 
specify in the data sheets what additional equipment is 
necessary for weather protection. 

7.17 Consideration of gas properties 

7.17.1 General 

The USER shall specify in the data sheets the exact gas analysis 
and shall draw the SUPPLIER’S attention to any particular gas 
proper-Ges that are important for the design and Operation of 
the compressor. This applies amongst other things to gas pro- 
perties such as corrosiveness, toxicity, tendency to dissociation 
shocks, polymerization and condensation, and to dangers of 
explosion and fire, and to increases in corrosiveness, e.g. in the 
presence of traces of water or other substances. 

The USER shall be responsible for advising the SUPPLIER 
liquid may be present in the compressor inlet lines. 

where 

The SUPPLIER is not relieved of his responsibility to take into 
account carefully the gas properties and to arrange the design, 
selection of materials and operating instructions to ensure 
reliable and economic Operation. 

Where the thermodynamic properties of the 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 pressures, tempera- 
tures or impurities, either these pressures and temperatures 
shall be avoided under all possible Service conditions or care 
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 tenrperatures 

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. 
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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 Iubricant properties, non-metallic sealing elements shall 
be considered l 

7.17.6 Non-lubricated compressors 

In cases where liquid lubricants are not desirable, non- 
lubricated compressors shall be used. The Piston and Piston 
rods tan be sealed either by sealing elements of self-lubricating 
materials or by contact-Iess labyrinth sealing. 

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

For all installations other than heated indoor installations, even 
when non-corrosive 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 USER shall specify in the enquiry the type of driver 
required, e.g. electric motor, steam turbine, diesel, dual fuel or 
gas engine. 

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

8.2 Driver 

8.2.1 The USER shall specify in the enquiry the Standards, 
Codes and classification applicable to the driver. He shall also 
provide the technical data necessary for the driver design, e.g. 
type of motor, electrical supply characteristics and steam con- 
ditions. 

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 IO % margin covers any power required for the 
tolerantes on flow rate and specific energy requirements [see 6.4.1, a) 
and b)l. 

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. 

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 SUPPLIER 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). 

Where unloaded starting is not adopted, the driver shall be 
capable of starting the compressor from a stopped condition 
and of running it up to full Speed, taking into account the fact 
that the compressor commences compressing against its rated 
discharge pressure from start-up. 

8.2.4 When the driver is part of the SUPPLIER’S supply, the 
SUPPLIER shall check the driver starting torque characteristic to 
ensure that the set will come up to Speed. 

When the driver is not part of the SUPPLIER’S supply, the 
SUPPLIER shall provide the USER with the compressor and trans- 
mission starting torque characteristics together with all inertia 
values, the shaft Speed irregularity and any requirements that 
the SUPPLIER has for the value of the driver inertia. 

8.2.5 When requested, the driver shall be equipped with a trip 
Speed switch and account shall be taken of the variations in this 
Speed. In addition, the trip Speed shall be such as to prevent the 
compressor from running at a Speed either greater 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 under 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 capability of the 
couplings, on a continuous Operation basis, be less than twice 
the maximum shaft input power of the compressor. 

8.3.2 The replacement of Parts liable to wear shall be possible 
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 SUPPLI~R. 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. 

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

8.5 Belts 

Belts shall be oil resistant and antistatic. 

8.6 Guards 

8.6.1 The USER shall specify in the 
Codes or Standards for the guards. 

data sheets the relevant 

8.6.2 Guards shall be provided on all moving Parts which may 
be hazardous to personnel. 

8.6.3 If guards 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 wheel 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 1 000 N. 

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

8.7 Barring device 

8.7.1 Means shall be provided for barring over the com- 
pressor. Where barring cannot conveniently be operated by 
one man, power assistance shall be provided. 

8.7.2 The data sheets shall specify whether the USER or the 
SUPPLIER 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 

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 to exist so as to 
ensure proper design. 

9.1.3 All pipework connections on auxiliaries shall be to the 
SUPPLIER’S selected national Standard, appropriate to the ap- 
plication, except where they form terminal Points of connection 
to the USER’S supply, in which case they shall be supplied in ac- 
cordante with the USER’S requirements if specified. 

9.1.4 If so instructed by the USER, and at an agreed extra tost, 
the SUPPLIER shall study information provided by the USER on all 
piping and equipment (pulsation damping devices, coolers, 
separators or other vessels and so on) which are not of the 
SUPPLIER’S supply and shall advise on any knowledge he has of 
their unsuitability for Operation in conjunction with the com- 
pressor and auxiliaries of the SUPPLIER’S supply. (See also 9.4.) 

9.1.5 Suction vessels shall be self-draining so that any liquid 
entering, or condensing within, will not accumulate and be car- 
ried over to the cylinder in slugs. This applies to vessels on 
horizontal and vertical cylinders. 

9.2 Gas coolers 

Table 2 

Fouling factor 

m*-K/W 

9.2.2 The water side of coolers shall be designed for a maxi- 
mum working effective pressure of 6 bar and a maximum 
pressure drop of 1 bar. 

9.2.3 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 OC. 

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. 
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9.25 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 Option unless the USER stipulates removable 
tube bundles. 

9.2.7 For Shell-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 
1,5 mm and the tubes for conveying water shall have an inside 
diameter of not less than 15 mm. The USER shall specify any 
special design specifications which he wishes to be applied. 

NOTE - If plain carbon steel tubes have to be used, they shall have a 
wall thickness of not less than 2 mm (except by instruction of the USER) 

as these tubes are liable to be affected by water-side corrosion. 

9.3 Separators and traps 

9.3.1 Where liquid (e.g. Oil, water or liquified gas consti- 
tuents) will be present at any cooler outlet at any specified 
operating conditions (including stand-down conditions), an ap- 
propriate separator device shall be installed. The USER shall 
state, at the Stage of enquiry, whether this Separation equip- 
ment shall be furnished by the SUPPLIER. 

9.3.2 The USER shall provide in his enquiry adequate data to 
enable the SUPPLIER to establish whether liquefaction of any 
substance will occur in coolers or he shall state the quantity and 
nature of liquefaction at each Stage cooler outlet. 

9.3.3 If no Ievel alarm is fitted, then interstage separators shall 
provide a storage volume, to avoid carryover, of not less than 
1,25 times the liquid quantity calculated to be separated during 
the length of the attendance interval (see 7.2). 

9.3.4 For continuously running machines, auto-drain traps, if 
fitted, shall be provided with isolating valves to allow trap 
maintenance while the compressor is running. 

Drain tra 
necessary 

incorporate balance connections 

t 

m--- 

Separator 
1 
I, F 

A hand-operated blow-down shall be provided and arranged so 
that it tan 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. 

The USER shall make Provision for the checking of the flow and 
shall provide, when necessary, cold weather protection for 
traps and the drainage System. 

9.3.5 Pipe connections to drain valves 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 USER shall arrange his drainage System to dispose 
safely of any process gas which gains access to the drainage 
System. 

9.4 Gas pulsation damping and pipe Vibration 

9.4.1 Piping and coolers of the SUPPLIER’S supply shall be pro- 
tected by the SUPPLIER, when he considers it necessary 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 discharges leading 
to and from the compressor. These pulse dampers shall be 
guaranteed to limit the line side pulsation amplitude to values 
not qreater than the values given by lines X, Y or Z sf 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 pulsation damping 
requirements may be satisfied by providing 

a) a volume bottle, orifice System etc. designed using 
Standard analytical techniques ; 

A B 

cr D 

E 

trap isolating valves 

vents, if required 

hand-operated blow-down valve 

balance line isolating valve F 

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); 

fine debris. Provision shall be made 
drop does not become excessive. 

to ensure that the pressure 

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. 

c) a digital or analogue compu 
compressor and vessel System. 

ter evaluation of the piping, 

NOTE - This does not supersede the requirement to ensure 
piping upstream of such strainers is cleaned (sec 9. 6.17). 

that the The use of lines Y or Z may be specif ied 
, the SUPPLIER shall use line X. 

by the USER. Other- 

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- 
signed to prevent acoustical resonance within the cylinder to 
the vessel nozzle and compressor valve chamber. 

9.6 Pipework (general) 

9.6.1 The process gas pipework is that pipework 
ries the gas being pumped by the compressor. 

which car- 

The auxiliary pipework Systems are as follows: 

9.4.3 When a Computer analysis is required (and this would 
normally only be justified for complex or large Systems) it may 
show that devices such as those specified in 9.4.2, a) or b), are 
not required. However, such an analysis shall show that the 
recommended System 

a) lubricating oil (frame and cylinders) ; 

b) cooling water; 

c) drain, vent and purge (excluding those containing 
process gas) ; 

a) minimizes the gas pulsation amplitude ; d) control air and instrument air. 

b) eliminates the coincidence of 
natura1 frequencies in the piping ; 

WS pulse and mechanical 
9.6.2 The pipework provided by the SUPPLIER for each circuit 
shall be defined by him according to the following categories. 

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

Category 1 : Piping completely fabricated and installed at 
the SUPPLIER’S works but which may be removed for 
transportation. Any removal shall be done in such a way 
that the pipework will merely require assembly at the site. The pulsation-induced cyclic Stresses shall 

ceed the endurante limit of the material. 
not equai or ex- 

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 remainder of the 
SUPPLIER’S supply is provided as category 3 or 4, as may be 
defined by him. 

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 and ar- 
ranged so that the vessel will drain completely in its mounted 
Position. 

Category 3 : Pipework fabricated to match the intended site 
arrangement but supplied with closing lengths for final 
fabrication at site. 9.5 Air or gas filters 

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

9.5.1 For atmospheric air compressors, the USER shall specify 
the nature of atmospheric pollution adjacent to the compressor 
intake filter Position, including reference to any vapours or 
fumes which could affect the compressor. 

9.6.3 The SUPPLIER shall supply all pipework to interconnect 
items of his supply, reducing the number sf terminal Points for 
the USER’S connection to a minimum, provided that the Position 
of equipment and the routing of pipework has been agreed. 

Provisi on shall be made to prevent the icing up of 
where atmospheric conditions make this necessary. 

air filters 

9.5.2 The USER 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. 9.6.4 Terminal-Point isolating 

SUPPLIER’S Standard supply. 
valves shall not form part of the 

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. 

9.6.5 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 501 B for the scope of supply as it may over-ride the above 
requirement.) 

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 

9.6.6 The SUPPLIER shall define precisely the location, size and 
type of his terminal connections. 
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9.6.7 The SUPPLIER 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. 

9.6.9 Unless otherwise specified, the SUPPLIER shall =JPPlY 
pipework to 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 indicated in national Standards shall be avoided. 

9.6.11 Pipework runs lying in a horizontal plane or which 
might otherwise be used by Personne1 for support shall either 
be provided with guards by the SUPPLIER or be robust enough, 
when supported, to carry a load of 1 500 N without harmful 
deflection or darnage. 

Unguarded piping tother than local gauge, cylinder lubrication, 
instrument and control air and similar pipes) shall not be less 
than size DN 15 and shall be of a wall thickness robust enough 
to resist darnage 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 darnage due to 
Vibration, thermal expansion and the mass of the pipework and 
auxiliaries is minimized. 

9.6.13 Where the SUPPLIER supplies pipework external to the 
unit (i.e. where the piping cannot be supported from the unit or 
its foundation) but does not supply the supports, he shall 
advise the USER of suggested support arrangements intended 
to minimize the effects of thermal changes, pipe and fittings 
masses, pulsation and mechanically induced vibrations and im- 
Position of strain on machine connections. 

9.6.14 All pipes shall be routed to ensure adequate elasticity. 
They shall have a minimum of fittings but consistent with pro- 
viding ease of maintenance of equipment and, where 
necessary, of cleaning sf the piping. 

9.6.15 The SUPPLIER 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. 

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. 

97 . 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- 
respond as a minimum to the safety valve set pressure. 

9.7.2 Gas piping up to size DN 50 may have screwed connec- 
tions when accepted by the USER. For larger sizes and for gases 
which are defined by the USER as corrosive, toxic or flammable, 
welded or flanged connections shall be used. 

9.7.3 Provision shall be made for the incorporation of low- 
Point drains in the gas pipework. 

9.7.4 For flammable, toxic or corrosive gases (i.e. where entry 
of air or moisture into the gas System cannot be tolerated) and 
in other cases where specified by the USER, the SUPPLIER shall 
provide size DN 20 connections at the inlet and outlet of his 
supply to permit venting and purging of the compressor and 
piping System. 

9.7.5 Drain lines, other than from instruments or controls, 
shall be of size DN 20 as a minimum; however, for effective 
pressures greater than 60 bar, a minimum size of DN 10 is per- 
mitted. 

9.7.6 Isolating valves on purge and vent connections where 
the process gas is explosive or otherwise hazardous shall be 
protected against accidental Operation. 

98 . Process gas relief valves 

The specificatio 
follows. 

ns concerning process 

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

b) The set pressure shall not exceed the maximum 
all owable working pressure of the compressor Stage. 

The full-flow pressure shall not exceed t he maximum allow- 
abie working pressu re by more than 10 %. 

c) The USER 
have to meet. 

9s relief valves are as 

Stage and dimen- 

state any regulations which the valves 

d) The USER shall advise the SUPPLIER 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 fou ling of coolers may occur, the relief 
valves shal 1 be situated upstream of the cooler. 

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. 

g) Bursting discs may be su pplied 
with the agreemen t of the USER. 

instead of relief valves 

9.10.3 
f loors 

The structure s 
shall incorporate 

hall be 
a non- 

protected 
Slip paint 

from corrosion. 
or similar finish. 

Plated 
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. 

9.11 Electrical equipment (ancillary) 

9.11 .l Unless otherwise specified, ancillary electrical equip- 
ment shall comply with the safety specification relating to the 
main driver and instrumentation. 

Auxiliary piping and fittings shall be of types and material 
suitable for the duty 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 specified by the USER in the data sheets. 

9.11.2 The SUPPLIER shall completely describe any ancillary 
electrical equipment in his supply, detailing its type, rating, 
safety Codes and function. 

9.11.3 The SUPPLIER shall state his scope of supply, and shall 
define the electrical wiring etc. to be undertaken by the USER for 
such ancillary equipment. 

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

10 Lubrication 
9.9.2 Water piping up to size DN 50 may have screwed con- 
nections. For sizes greater than DN 50, welded or flanged con- 
nections shall be used. 

10.1 General 

10.1.1 Lubricant quality 

9.9.3 Water pipework shall be fitted with high-point vent and 
Iow-Point drain connections such that the entire System may be 
vented and drained. 

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

9.9.4 Auxiliary pipes downstream of the oil filter and made of 
carbon steel shall be pickled after fabrication. When site 
erected, all piping between the filter and the compressor bear- 
ings shall be made of austenitic stainless steel. 

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. 

9.9.5 Esch parallel water circuit shall incorporate a flow in- 
dicator and a flow-regulating valve. Parallel circuits shall be 
provided with isolating, drain and vent valves (or cocks as 
appropriate) to allow drainage of any one circuit for the 
maintenance of equipment associated with it. Provision shall be 
made for measuring the pressure drop across the coolers. 

The furnisher of the equipment furnished with lubricant from 
the motion work lubrication System shall indicate to the 
SUPPLIER of the System his requirements as follows: 

a) the lubricant flow rate 
mum) ; 

(minimum I normal and maxi- 

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

c) the lubricant’s physical characteristics ; 

d) the heat to be dissipated; 

9.10 Platforms, stairs and railings 

9.10.1 The USER shall instruct the SUPPLIER if he requires him 
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. 

e) the degree of filtration; 

f) the lubricant temperature limits. 

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. 

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. 

9.10.2 Stairs shall be no steeper 
being classed as a ladder. 

than 5o”, anythi ng above this 
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10.2.2 Scope of supply 10.2.7 Lubricant filter 

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. 

10.2.3 Standby lubricant pump 

The standby Iubricant pump shall have the flow rate and 
discharge pressure rating required for normal continuous 
Operation. 

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 Fm 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 
by-pass. Filter cartridge materials shall be corrosion resistant. 
The clean pressure drop shall not exceed 0,35 bar at the normal 
operating temperature. 

Filter cases and heads shall be suitable for Operation at not less 
than the pump relief valve setting. Filter cartridges shall have a 
minimum collapsing differential pressure of 3 bar. 

The standby lubricant pump shall be automatically started to 
provide Iubricant and to maintain Operation before reduction in 
pressure below a safe Ievel. 

Filters shall be located downstream of the coolers. 

10.2.8 Lubricant cooler 

10.2.4 Relief valve 

Lubricant Systems shall be provided with a full flow rate relief 
valve with a return line piped to the lubricant reservoir. 

10.2.5 Lubricant reservoir 

The lubricant reservoir may form part of the crankcase or be 
separate from the compressor. The Iubricant reservoir shall be 
suitably vented to avoid the ingress of contaminant. A suitable, 
locally mounted and protected Iubricant Ievel gauge indicating 
the maximum filling, maximum operating and minimum 
operating levels shall be supplied. 

Lubricant coolers may be air cooled or water cooled. The latter 
shall be of the Shell-and-tube type with water inside the tubes. 

Coolers shall be equipped with vent and drain connections on 
the Iubricant and water sides. For water-cooled units, cooler 
tubes shall be made of corrosion-resistant material with an out- 
side diameter of not less than 10 mm and a wall thickness of 
not less than 1 mm. 

Removable bundle design is not required unless specified by 
the USER. 

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

10.2.6 Lubricant heating 
Coolers shall be suitable for lubricant Systems operating at a 
pressure of not less than the relief valve setting. 

When specified or when necessary owing to ambient condi- 
tions, a removable steam heating element or a thermostatically 
controlled electrical immersion heater shall be provided for 
heating the lubricant Prior to start-up in cold weather. 

Unless otherwise specified, the lubricant cooler materials shall 
be as follows: 

a) Shell coolers shall be made of steel; 

The heating device shall have sufficient power to heat the lubri- 
cant in the reservoir from the specified minimum site ambient 
temperature to the SUPPLIER'S minimum required temperature in 
12 h. If an electrical immersion heater is used, it shall have a 
maximum energy dissipation of 2,5 W/cm2. 

b) channels and covers shall be made of steel or cast iron; 

c) tube sheets shall be made of steel or 60 Cu-40 Zn alloy ; 

d) tubes shall be made of brass. 

lf 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. 

The fouling factor to be used for the water side of coolers shall 
be agreed between the SUPPLIER and the USER but in no case 
shall it be less than the values shown in table 2. 

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). 

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. 10.3.5 Lubricant heating 

Table 3 For the heating of the cylinder lubricator reservoir, the re- 
quirements specified in 10.2.6 shall apply. 

Equipment 

Wlain oil pump 

Standby oil pump 

Cooler 

Alternative 

S haft driven 
Separately driven 

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

No cooler 
Coil in crankcase 
Single cooler 

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.) 

Filter 

Oil reservoir 

Change-over duplex cooler 

Single filter 
Change-over duplex filter 

In crankcase 
Separate tank 

11 Controls and instrumentation 

11.1 Flow rate control 

10.3 Cylinder and packing lubrication 

In the enquiry, the USER shall specify in detail his requirements 
regarding flow rate control and unloading by filling in the 
respective section of the data sheets. 

10.3.1 General 

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

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

11.2 Instruments 
a) lubricated - cylinders and pressure packings lubri- 
cated ; 

b) minimum lubricated - cylinders and pressure packings 
lubricated, but Piston rings and packing elements made of 
polytetrafluoroethylene or similar dry-running materials; 

c) partially lubricated - only pressure packings lubri- 
cated ; 

11.2.1 Data sheets 703B and 7048 give the instrumentation 
applicable for reciprocating compressors. 

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

d) non-lubricated - cylinders and pressure packings non- 
lu bricated. 

Unless otherwise specified in the enquiry, the SUPPLIER shall 
quote only for the items listed in table 4, which are regarded as 
“normal” requirements for general applications, and will supply 
equipment of his own Standard (see 6.3.1). 

10.3.2 Scope of supply 
Table 4 

The SUPPLIER shall supply the complete lubrication System in- 
cluding forced-feed equipment, piping, sight flow indicators 
and non-return valves for each lubrication Point and all other 
Parts that may be necessary to ensure reliable Operation. 

Application 1 kern and/or function 

Gas 

I 

Cylinders, outlet ; pressure, local indicator 
Cylinders, outlet ; temperature, local indicator 

10.3.3 Lubricant feed holes 

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

The lubricant feed to the cylinder bore shall be through a drilled 
hole in the cylinder material. If a pipe through a water jacket 
cannot be avoided, the pipe shall be made of corrosion- 
resistant material. 

Coolant 

I 

Cylinders ; flow rate, local indicator 
Gas cooler; flow rate, local indicator 

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. 

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. 

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

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. 

lf 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. 

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

11.4 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. 

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. 

12 Data sheets 
Contact-free and pneumatic instruments may also be used. 

The data sheets given in annex B are an integr 
lnter national Standard and shall form a pa rt of 

,ai part of this 
Instruments providing a protective function shall normally be 
supplied for fail-safe Operation, i.e. a break of electric circuit or 
a loss of pneumatic pressure will actuate the protective circuit. 

a) the enquiry from the USER; 

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

b) the proposal from the SUPPLIER; 

c) the contract. 

11.2.6 Locally mounted instruments sh all be readable 
the need to climb onto the compressor or pipework. 

without 
The space in the data sheets for page . . . of . . . is intended to 
allow a set of sheets for a given data sheet number to be 
numbered in series so that any one data sheet may be incor- 
porated more than once if there is insufficient space on a Single 
sheet. 

11. 2.7 For step-wise 
be indicated. 

flow rate controt, the engaged step shall 

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

11.3 Panels 

Panels shall be m 
due to Vibration. 

ounted in such a way as to prevent darnage 
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Key for figure 10 

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

0 PDI 

0 TI 

0 Pl 

0 LI 

0 PA 

0 PZ 

0 PS 

0 Fl 

Differential pressure 
indicator 

Temperature indicator 

Pressure indicator 

Level indicator 

Pressure switch alarm 

Pressure switch emergency 
trip 

Pressure switch 

Flow indicator 

Capped or plugged connection 

Valve (open during 
normal Operation) 

-i:t- 

+ 
I 

0 
0 M 

Pressure control valve 
(spring forte to close) 

Restriction orifice 

Relief valve 

Check valve or non-return 
valve 

Lubricant line 

Signal line 

Filter 

Cooler 

Pump 

Electric motor 
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e 
0 .I 
G 
c 

E 
2 

c .I 
m 

E 

c .I 
P .I 
e 
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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 con tractual requirements concerning Claims, covering of expenses a nd guara ntee conditions are normally g 
national laws and practices, or by mutual agreement if the Parties concerned happen to belong to different nations. 

uided bY 

A.l Inspection and tests 

A.l.l General 

A.I.l.l During normal working hours and with at least 3 working days notice the SUPPLIER shall allow access to his Workshop by the 
USER’S representatives during the period when the manufacture or testing of the equipment is in progress. The SUPPLIER, by agreement 
with the USER, shall be authorized to limit such access for reasons defined by the SUPPLIER. 

The SUPPLIER’S proposal shall make clear the proportioning of inspection and testing expenses between the SUPPLIER and the USER. 

A.M.2 Provided that the contract has s tipulated it I the SUPPLIER shall give instructions to his suppliers 
A.l.l.l to their premises for the pu rpose of inspect ion or witnessed testing of subcont racted Parts. 

to allow access as defined in 

A.1.1.3 The USER shall indicate 
representatives. 

to the SUPPLIER at the time of enquiry all tests required and which tests shall be witnessed by his 

The SUPPL IER sh all notify the USER or his representative at I east 1 
mati on at least 3 working days Prior to the date of such tests. 

0 working days in advance sf the planned test dates, subject to confir- 

An agreemen t between the USER and the SUPPLIER shall be stated in the contract for 
attend a test on the date indicated by the SUPPLIER. 

cases where the USER’S representative is unable to 

A.l.1.4 Test certificates shall be provided by the SUPPLIER for all tests required by the contract. 

A.l .1.5 The usm's represen tative shall countersign 
not relieve the SUPPLIER of his contractual liability. 

all test certifi cates provided by the SUPPLIER for witnessed tests. Signature shall 

A.1.2 Quality control for materials of construction 

A.1.2.1 Standard parts 

The SUPPLIER shall indicate in the data sheets, at the time of quoting, the classes sf certification and the type(s) of material test which 
he will provide for components of the compressor which are Standard Parts, i.e. components which have not been made specially for 
the contract. 

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 USER, for certification by the manu- 
facturer on the basis of an individual test of each item. 

The USER shal I indicate in the 
especially for the contract. 

data sheets at the time of enquiry the class of certification which he wishes for any component made 

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.l.3.3 The cooling jackets shall be hydrostatically tested to not less than an effective pressure of 9 bar. 

A.l.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 
pressure shall be 30 min. 

pressurized Parts. The minimum period at the test 

A.1.4 Sealing test 

In certain cases, a gas test may be requested 
after the hydrostatic test and shall be to the 

by th e USER. In the exceptional case that a gas test is required, it shall always take 
mum allowable working pressure or to 140 bar, whichever is th e Iower. 

place 
maxi 

A.1.5 Running tests 

The compressor shall be given the SUPPLI 
the data sheets at the ti me of quotation 

ER’S rd running tests in the Workshop and/or at the site and these shall be indicated 

Auxiliary equipment 
not be used for any 

f including 
shop test 

lubricant Pumps, lubricant coolers, 
of the compressor unless specified 

filters 
in the 

, alarms, 
enquiry. 

trips, controls, intercoolers and aftercoolers 

Running tests shall be one of the following types. 

test: in this case, the machine shall be barred over and the SUPPLIER shall state, in the data sheets, WhY a) No mechanical running 
no running test is provided 

b) No load run ning test: this test shall be over 
wi thout valves a nd shall be at the rated Speed. 

a period of 4 h minimum, shall be without pressure, with open outlet, with or 

Cl Load running test: this test shall be over a period of 4h minimum. lt shall be a Simulation of operating 
be at the operating pressure ratio. For units of over 50 kW load, load running tests are not performed. 

conditions, e.g. it shall 

A.1.6 Performance acceptance tests 

Performance tests 1e.g. flow rate and power input) shall only be carried out when specified by the USER. The USER and the SUPPLIER 
shall jointly determine the nature of any required Performance tests and the Performance test procedure shall be in accordance with 
ISO 1217. 

A.1.7 Dismantling for inspection after tests 

Subsequent to satisfactory Operation duri Kl tests, the compressor 
after running a nd performa nee tests shall be as fol lows. 

shall be examined. The Standard procedure for inspection 

a) There shall be a visual inspection of the condition of the bore and other Parts which tan 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. 

visual examination of the exposed Parts of the Cross-head guide bore, without dismantling of the motion work, shall be c) A 
made. 
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d) A check, by hand or using a tempera ture probe as appropriate, shall be made immediately after 
bearings and, where accessible, t he small ends and main bearings, to detect excessive temperature. 

shut-down of the big-end 

e) One main bearing cap shall be removed for examination of the bearing Shell and trank pin. 

For the purpose of examining 
maximum possible access. 

properly the unit as defined in a) to e) above, the compressor shall be barred over by hand to allow the 

A.1.8 Warranties 

A.1.8.1 All equipment, components and spare Parts supplied with the compressor shall be guaranteed by the SUPPLIER 

defects which, under pro lper use, appear therein and arise from fault in design, faulty workmanship or defect in materials. 
against 

A. 1.8.2 The guarantee period Starts at the time whe n the compressor is handed over to the USER 

12 months from that date, but not later than 8 months after the compressor is ready for shipmen t. 

for Operation and expires 

A.1.8.3 The guarantee period for spare Parts supplied with the compressor shall be as stated in A. 1.8.2. 

A.2 Preparation for shipment 

A.2.1 Preservation 

A.2.1.1 All equipment supplied shall be protected by the SUPPLIER against deterioration during transport and storage, as mutually 
agreed with the USER. For the purpose of establishing appropriate protection, the USER shall specify in the data sheets the modes of 
transportation anticipated, the final destination and the duration and nature of storage. 

When not otherwise specified, the inhibiting oil and packing shall be such as to provide adequate protection against deterioration 
when the equipment is stored inside a proper storage building for a period of 6 months in a temperate climate after leaving the 
suPPLiER% premises. 

A.2.1.2 In all cases, machined external surfaces liable to corrosion shall have a protective coating applied by the SUPPLIER. 

A.2.1.3 Equipment shall be secured in such a way as to protect it against injurious darnage from Vibration associated with the modes 
of transport. A clearly visible warning label shall be affixed to the equipment to indicate any securing devices which must be removed 
before commissioning. 

A.2.1.4 All openings, including au xiliary pipes, shall 
Wooden plugs shall not be used for thread ed openings. 

be covered before dispatch in accordance with the USER’S specificatio n. 

A.2.1.5 All internal non-painted surfaces such as compressor 
shall be coated with inhibiting oil before shipment. 

and gearbox internals, I u brica nt Pumps, lubricant pipes and gas pipes 

Where compressor internals must remain oil-free because of the contract gas to be handled, the USER shall state this so that 
alternative corrosion protection tan be applied. In this case, the compressor shall be fitted with sealed flanges and with desiccant 
bags placed inside to absorb atmospheric moisture. 

A.2.2 Identification 

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 
particular CO #ntents. 

cases shall have the USER’S contract number clearly marked on the exterior, including the item number of the 

Documents identifying the contents and the names of the USER and the 
event that the outside mar ,kings become obliterated during shipment. 

SUPPLIER shall also be included inside the packing case in the 

A.2.3 Transportation and handling 

A.2.3.1 To ensure that ProPe r Provision is made by the SUPPLIER and the USER for transpo,tation of material 
handling 

to site and storage 
of the material when received a t site, the SUPPLIER and the USE R shall jointly agree the modes of transportation, the 

and 
site 
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facilities, including the storage conditions, and the means of handling ava 
USER shall indicate at the time of enquiry any size and weigh t limitations. 

ilable for off-load ing and pos #itioning of all equipment. The 

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 Erection and commissioning 

A.3.1 Site preparation 

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

The USER shall carry out the transport of the SUPPLIE 

otherwise agreed between the USER and the s UPPLIER. 

R’S supply up to the foundation or the corresponding hoisting device unless 

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

A.3.1.2 The USER shall make available all site 
SUPPLIER’S supply as agreed with the SUPPLIER. 

Services and facilities to the SUPPLIER to erect pwerly, test and commission the 

A.3.1.3 The USER shall notify the SUPPLIER at the time of the contract of any regulations concerning the conditions of work at the 
site. The USER 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 USER shall ensure that the 
duration of erection and commissioning. 

SUPPLIER’S personnel will find adequate accommodation, boarding and health care for the 

A.3.2 Erection on site 

A.3.2.1 The erector in Charge of the compressor unit, who shall be defined in the erection contract, is responsible for the proper 
handling, installation, assembly and cleaning of the compressor and its auxiliaries, as well as for proper connections at the terminal 
Points. 

A.3.2.2 T ‘he pressure testing of the erected pi pework System shall be the responsibility of the USER 

carried out the erection. The compressor shall be isolated from the pi pework during any such test 
or the SUPPLIER, whichever Party 

A.3.2.3 If a long period of 
protection. 

standby or shut-down is anticipated, the USER shall consult the SUPPLIER regarding the appropriate 

A.3.2.4 Special attention 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 
account of the SUPPLIER shall be ratifie d by the SUPPLIER’S representative. 

performed by the USER which contractually are to the 

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 
components. 

external components shall be carried out with the compressor unit electrically insulated from the 

A.3.3 Training of staff and commissioning 

recommended A.3.3.1 lt is 
purposes. 

that the USER’S staff who will operate the equipment present during commissioning for training 

The handing-over procedure shall comprise the 
proper function, and acceptance by the USER. 

commissioning of the SUPPLIER’S SUPPlY demonstrating satisfactory completion and 
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A.3.3.2 
contract. 

The USER is responsible for ensuring that process gas conditions and Utilities are according to those specif ied in the 

A.3.3.3 Any additional 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.3.3.5 I f an approval of any part of the SUPPLIER’S supply by the nationat authority 
the USER% account and he shall specify the necessary docu ments n the en quiry. 

competent for the site is required, it shall be to 

A.3.3.6 The 
arrangements 

USER notify the SUPPLIER of the date when the plant is ready for commissioning, giving sufficient time for all travel 

A.3.3.7 The USER shall 
e.g. water or dir-t. 

take care that no darnage to the SUPPLIER’S supply tan occur owing to foreign matter in upstream pipework, 

A.3.3.8 When process start-up is delayed for reasons outs ide the SUPPLIER’S control, the USER 

protection of the compressor unit with auxil iaries, according to the SUPPLIER’S recommenda tions. 
shall be responsible for the proper 

A.4 Documentation 

A.4.1 General 

The us ER and SUPPLIER shal I agree on the documen 
should be marked with an X on data sheet 1101. 

ts to be provided as a part of the scope of supply. These documents are listed and 

A.4. 1.1 At the time of enquiry the USER shal 
data sheets in this In ternational Standard. 

provide the SUPPLIER with all the in ation necessary to prepare a proposal, using the 

A.4.1.2 Together with his proposal, the SUPPLIER 

necessary to evaluate properly the proposal. 
shall provide the USER with the data complete with all the information 

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

A.4.1.4 After award of the contract, the SUPPLIE R shall provide the us ER with the documentation consisting of the drawings and data 
required for the installation, Operation an d maint :enance study of the machinery supplied and the identification of the spare Parts. 

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

At the time of the contract signature, agreement shall be reached between the SUPPLIER and the USER, establishing 
its applicability and dates of Submission. Data sheet 1101 C shall be completed with the agreed dec isions. 

for each document 

A.4.1.5 Only documents specific to the contract need bear the USER’S and the SUPPLIER’S contract reference numbers. 

A.4.1.6 
sheets. 

The language sf documentation shall be as agreed between the USER and the SUPPLIER and shall be indicated on the data 

A.4.1.7 Requests for changes or modifications to any document 
changes to drawings shall be legible (typed or block letters). 

or drawing be in the contract language. All requests for 

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

A.4.1.9 f certified drawings 
drawings, to assist the USER. 

will not be available within the time specified by the USER, the SUP PLIER provide typica preliminary 

A.4.1.10 For the proposal, the SUPPLIER shall estimate the 
4 working weeks of their Submission to the USER. 

delivery time on the basis that approval of drawings will be given within 
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A.4.1.11 Approval of the SUPPLIER’S drawings 
schedule to maintain the final delivery date. 

by the USER shall be made, after receipt by the USER, on the basis of the agreed 

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 
USERm 

Preliminary documents shall contain sufficient information to allow preliminary discussions between the SUPPLIER and the 

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

Since the date of approval affects the time of delivery, the date of Submission and that of approval shall be defined 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 Schematics (piping and instrumentation diagrams) for process gas, cooling System, lubricating System, control and 
instrumentation, Seal, vent, purge and drain shall be complete with legends, shall show the functioning of these Systems and shall 
show the limits of supply. 

Schematics shall show normal flow rates and pressures and temperatures at pertinent Points as weil as pipe sizes and functional 
location and identification of instruments, valves, etc. Electrical functional diagrams shall include identification of terminals. 

A.4.2.5 Outline drawings shall include : 

a) Overall outlines in at least two views; 

b) dimensions to show Overall sizes and centre lines; 

c) maintenance withdrawal spaces where these project outside the outline; 

d) lifting Points; 

e) the direction of rotation of drive shafts; 

f) the function, Position and nature of terminal Points for USER connections; 

g) support positions and dimensions; 

h) the heaviest mass for normal maintenance. 

A.4.2.6 The coupling drawings shall give all dimensions 
including space requirements for assembly and dismantling. 

necessary for the detailed design of the connections between shafts, 

A.4.2.7 The pressure 
or Standard indicated in 

shall vessel drawings 
the Order. 

show all the elements necessary to receive the approva I in accordance with the 

A.4.2.8 The foundation 
shall be included : 

drawing shall provide data for the dimensioning and design of the civil work. The following information 

a) 

b) 

Position of openings and anchor bolts; 

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 ana lysis to do the necessa ry calculations. 

Results of pulsation analysis shall constitute Statements confirming the results of anY pulsation analysis calculations (see 5.4). 
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ISO 8012 : 1988 (E) 

A.4.2.10 
given : 

The list of instruments is a summary of all instrumentation included in the supply. The following information shall be 

identification mark ; 

b) Service ; 

Cl manufacturer ; 

d) type ; 

e) range ; 

fl connection size ; 

9) setting values. 

A.4.2.11 The instrument and control terminal interconnection identification 
electric cables, and pneumatic and hydraulic pipes to those supplied by the SUPPLIER. 

shall allow the USER to connect properly his 

A.4.2.12 The instruction manual shall be supplied by the SUPPLIER and furnished by the date listed on data sheet 1101 but no later 
than the date of shipment. The manual shall reflect the specific characteristics of the application, describing the installation, Operation 
and maintenance procedures for the compressor and principal components of the supply. lt shall 

a) be indexed ; 

b) describe the compressor constructional features and the functioning of component Parts or Systems (including control and 
safety devices) in writing, by outline and sectional drawings, and by schematic and illustrative Sketches in sufficient detail to 
identify all principal Parts (including spares) ; 

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

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

e) state the maximum and minimum allowable Speeds; 

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

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

hl 

i) 

give reference to the danger resulting from deposits on pistons, cylinder covers, etc. ; 

give a recommended spare Parts list; 

give normal and allowable clearances between fixed and moving Parts; 

kl contain maintenance instructions for valves. 

A.4.2.13 Lubricant specifications shall be provided 
recommendation to the USER for reliable Operation. 

by the SUPPLIER for all appropriate items of his supply and shall constitute his 

For lubricants in contact with the process gas, the specifications 
been taken of the gas proper-Ges and the machine duties. 

shall be agreed between the SUPPLIER and the USER after account has 

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

A.4.2.15 A preliminary 
during commissioning of 

spare 
the CO 

Parts list 
mpressor. 

shall be provided by the SUPPLIER for those spares which are considered to be 

A complete spare Parts list shall be agreed between the USER and the SUPPLIER during the course of the contract. 
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ISO8012:1988E) 

Annex B 

Data sheets 
(This annex forms an integral part of the Standard.) 

The short-form data sheets Sl B and S2B may be used instead of the regular data 
where the information supplied on them is sufficient for the particular application. 

sheets contained in this International Standard 

33 
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ISO8012:19880 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

Re- * COMPRESSOR DATA SHEET No. 101 
Vision _ MAIN REFERENCES AND REVISIONS Page of 

USER: PROJECT: SUPPLIER: 

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

USER to mark X in info. column where data required in SUPPLIER’S proposal 

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

Name 

Date 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

34 
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iSO8012:1988(E) 

I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

RECIPROCATING COMPRESSOR DATA SHEET No. 102B 

TABLE OF CONTENTS 1 Paqe of 

PROJECT: SUPPLIER: 

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

Data sheet 1) 

101 

1028 

1 

Subject 

Main references and revisions 

Table of contents 

1 

No. of pages 

Ill II 201 1 Conditions of Service I 

12r- I I 202 1 Gas composition I 
13 203 Site conditions, arrangement 

14 204 Utilities 1 (electric power, fluids) 

15 205 Utilities 2 (cooling water) 

16 206 Machine mounting 

17 

18 

207 Miscellaneous (applicable Standards ; mandatory subsuppliers ; prohibited sizes ; ratings 

or materials ; exceptions ; special cleaning requirements ; major spare Parts ; etc.) 

191 II 208 1 Vibration and noise Iimitations l 
20 209 Ratings 

21 210 Arrangement Sketch 

22 301B Compressor design 1 (general) 

23 302B Compressor design 2 (cylinders) 

24 303B Compressor design 3 (materials) 

25 ’ 401 Couplings 

26 402 Transmission and barring device 

27rI 1 403 1 Gears l 
28 404 Electric motor for compressor drive 

29 5OlB Pipework 

30 502 Gas coolers 

31 503 Separators and drainage 

32 504 

33 505 

34 506 

’ Pulsation dampers, pressure vessels 

Silencers and gas filters 

1 Valves 

351r I 601B 1 Lubrication Systems I 
36 701 Controls and instrumentation (general) 

37 702B Controls 

38 703B Instrumentation 1 (compressor) 

39 704B Instrumentation 2 (auxiliaries) 

40 8OlB Inspection and quality control 1 (compressor) 

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

421 11 803B / Compressor and driver tests 1 
43 

44 

45 

46 

901 Shipment and preservation 

1101 Documentation 

SIB Reciprocating compressor short-form data sheet 

S2B Reciprocating compressor short-form data sheet 

4gr 11 ~~~~ 
50 

51 

52 

1) B for reciprocating compressors only 

54 USER to mark X in Info. column where data required in SUPPLIER’S proposal 
55 Revision No. Original 1 2 3 4 5 6 7 8 9 

56 Name 

57 Date 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

35 
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ISO8012:1988(E) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

36 

Re- < 
Vision - 

COMPRESSOR DATA SHEET No. 201 

CONDITIONS OF SERVICE Page 

1 

of 2 

USER: PROJECT: 
1 

SUPPLIER: 3 

4 

5 , 
Ref. No. 

Operating Point 

Process Stage 

Model designation 

Ref. No. 

IXI = normal operating Point q 

Ref. No. 

q 

6 

7 

q q 8 

9 

10 

Gas designation (see data sheet 202) 11 

Designation of operating Point 12 

Rating Point q q q q 13 

No. of units for Service 14 

No. of standby units 

Inlet mass rate of flow 0 kg/s 0 kg/h n wet 0 dry 

15 

16 

Discharge mass rate of flow 17 

0 kg/s 0 kg/h 

Mass rate of flow tolerante (%) 

I I Inlet volume rate of flow 0 m% 0 m3/h 0 wet [7 dry 1 I I I I 20 

Inlet volume rate of flow tolerante (%) 21 

22 A 
/ 1 lnlet absolute pressure (bar) 1 l I I I 23 

Inlet temperature (OC) 24 

y ( = 3c = cplcvfor ideal gases only) 1) 25 

Compressibility factor 2 ( = p WRT) 26 

1 1 Discharge absolute pressure (bar) / I I I I 27 

Discharge temperature IOC) 28 

y (= x = c&~for ideal gases only) ‘1 29 

Compressibiiity factor 2 ( = p WR T) 30 

Absolute backpressure on relief valve (bar) 31 

l I Driver coupling power kW 1 I I / I 
1 1 Combined driver coupiing power kW 1 I 
1 1 Recommended driver power 

1 1 Driver shaft Speed (r/min) I I 

I I 0 other: 

I I Manufacturer of driver: Furnisher : ou Os1 

1 1 Inlet Point 0 Standard (see 5.1.4) 

Compressor required power kW) 

Specific energy requirement (actual) (kJ/m3) 

Specific energy tolerante (%) 

Compressor Speed (r/min) 

Type of driver 0 electric motor 0 steam turbine 

0 diesei engine Cl gas engine 

0 other: 

0 other: 

0 no routine attendance 

1 1 Discharge Point 0 Standard (see 5.1.4) 

1 1 Attendance interval q lh q 4h 

1 1 Service 0 3 shifts 0 1 shift c? intermittent 0 other: I 

F-H 1) pV* = constant for isentropic Change of state. 

) 1 USER to mark X in Info. coiumn where data required in SUPPLIER’S proposai I 

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

Name 

I Date 

1 

q combustion engine or gas turbine 

c] expander 

q 8h q 24 h 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 
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ISO8012:1988(E) 

1 Re- cj COMPRESSOR DATA SHEET No. 202 1 

2 Vision E GAS COMPOSITION Page of 2 
3 USER: PROJECT: SUPPLIER: 3 

4 4 

5 5 

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

7 7 

8 Operating Point 8 

9 Gas designation 9 

10 Process Stage 10 

11 Relative water vapour pressure 11 
12 12 

13 Solid impurities (sec constituents) 0 yes Ll no Cl yes 0 no 0 yes 0 no 0 yes 0 no 13 

14 Toxic (sec constituents) q q q q 14 

15 Flammable (sec constituents) q q q q 15 

16 Corrosive (sec constituents) q 0 q q 16 

17 17 

18 Constituents Symbol Molar mass mol. % mol. % mol. % mol. % 18 

19 Water H20 18,02 19 

20 Hydrogen sulfide H2S 34,08 20 

21 21 

22 22 

23 23 

24 24 -~ 
25 25 

26 26 -- 
27 27 

28 28 

29 29 

Molar mass iV (kg/kmol) ’ 30 30 

31 Gas constant R (kJ/kg*K) 31 

32 Specific heat capacity (kJ/kghK) cp 32 

33 Reference temperature for cp (“c) 33 

34 34 
I 4 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

Gas fouling factor for heat exchanger (m2.K/W) 

Temperature limits due to process requirements : 

maximum (OC) 

minimum (“C) 

Material limitations : 

Leakage limits : 

Reference for thermodynamic properties : 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 
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ISO8012:1988(E) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

Re- 2 
Vision _ 

COMPRESSOR DATA SHEET No. 203 

SITE CONDITIONS, ARRANGEMENT Page 

1 

USER: PROJECT: SUPPLIER: 

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

1 I 
SITE 

1 Name: 

Geographit location : 

Altitude above sea : 

CLIMATICS 

0 inland Cl close to sea 0 desert 0 tropical 

q very sandy 0 very dusty 0 winter-proof protection required 

0 corrosive atmosphere due to: concentration : mg/m3 

Rain : mm/h (maximum rainfall to be expected) 

Barometer reading : normal = mbar; min. = mbar; max. = mbar 

Relative water vapour pressure : normal = ; min. = ; max. = 

1 Ambient temperature outdoors: normal = OC; min. = OC; max. = OC I 

1 Ambient temperature indoors: normal = “C; min. = OC; max. = 

INSTALLATION 
Compressor Lus~~~~n Intercoolers Aftercoolers Control Steam con- 

densing unit 

Outdoors without roof 0 0 0 0 q Cl 
Outdoors with roof 0 0 0 0 0 0 

Indoors unheated I 0 I 0 I 0 l Cl I 0 I q 
Indoors heated I 0 I 0 I 0 I 0 I EI I q 
Integral with casing 0 0 

At machine floor level Cl 0 El 

Below machine centre line (m) I I l I I l 
Above machine centre line h-d 

Horizontal distance from compressor (m) 

1 1 0 Overhead tank m above machine centre line 

1 1 CRANE -1 
1 1 Erection crane q installed 0 mobile Erection opening : m I 

Erection crane lifting capacity : kg 

1 1 Maintenance crane 0 installed 0 mobile 

Maintenance crane lifting capacity : kg 

1 1 Crane hook: m above machine centre Iine 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 . 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

1 1 Machine centre line : m above machine floor level I 
1 1 Machine floor levef : m above ground level I 
1 1 Spate required below machine centre line : m -1 

SITE TRANSPORTATION III street 0 rail Cl waterway 0 airfield 

1 1 USER to mark X in Info. column where data required in SUPPLIER’S proposal 1 
Revision No. Original l I 2 3 4 5 6 7 8 9 

Name 

Date 
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ISO 8012 : 1988 (EI 

1 
Re- $ 

COMPRESSOR DATA SHEET No. 204 

2 Vision _ UTILITIES 1 (electric power, fluids) of 

3 USER: PROJECT: 

4 

5 

6 r T I Ref. No. 1 Ref. No. 1 Ref. No. 

7 I I 
8 

9 m ELECTRIC POWER 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Power up to: 

Power up to: 

Control instruments 

Switches, relay 

kW 

kW 

Direct current Alternating current, 1 Phase Alternating current, 3 phases 
r 

V V 50 Hz 60 Hz V 50 Hz 60 Hz 

0 q 0 El 0 0 Cl 
Cl 0 0 0 Cl 0 q 
El Cl 0 Cl 0 0 0 

Cl q Cl 0 0 Cl Cl 

Total electric power consumption : main driver = kW ; auxiliaries = kW 

21 I 1 1 REQUIREMENTS FOR EXPLOSIVE GAS ATMOSPHERE 

221 I I Applicable Standards (sec also data sheet 207) : 

23 

24 

25 

26 

27 

28 

29 

Location 

Indoors 

Outdoors 

Control room 

Area Gas 
classification composition 

Type of protection 

Explosion-proof Increased safety Pressurizing Intrinsically 
enclosure “e” 1) allowable safe System 

q yes 0 no q yes 0 no El yes EI no 

Ll yes lIIl no q yes •l no Cl yes 0 no 

171 yes 0 no Cl yes 0 no Cl yes 0 no 

30 

31 FLUIDS 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

Medium _ 
Pressure (bar) Temperature (OC) Relative water Consumption 

normal min. max. normal min. max. vapour pressure units max. 

Compressed air 1 air 1 1 I I l l l / I 

Instrument air 

Control gas 

Purge gas 

Seal gas 

Live steam 

Exhaust steam 

air 

stea m 

steam 

51 

52 

56 1 l 
I 

I 
I 

Fuel oil : density = kg/m3; lower calorific value = kJ/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 I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

39 
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ISO8012:1988(E) 

1 Re- $ COMPRESSOR DATA SHEET No. 205 

2 Vision - UTILITIES 2 (cooling water) Page of 
I I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

USER: PROJECT: SUPPLIER: 

Ref. No. 

COOLING WATER 

Circuit designation 

Open circuit 

Closed circuit 

Recirculation System 

I nlet effective pressure 

Allowable pressure drop 

Inlet temperature 

Allowable temperature rise 

Ref. No. Ref. No. 

Design min. max. 

0 q 0 
q 0 0 
0 0 q 

bar 

bar 

“C 

K 

Water consumption : 

intercooler plus aftercooler 

oil cooler - 
auxiliary equipment 

litre/s 

litre/s 

litre/s 

I l I I -1 
24 1 I I I --1 

0 0 q 
27 I 1 1 River water I I 0 I 0 I 0 I 
28 1 I I Cooling tower I I 0 I 0 I 0 I 
29 I 1 1 Sea water l I 0 I 0 / 0 I 
30 I 1 1 Brackish water I l 0 l 0 I 0 I 

1 1 Solid impurities I I 0 I 0 l q 
I I l I I 

I 0 

1 m2.K/WI 1 1 I I l I I I I 

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

56 Name 

57 m I , Date I I I I I I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

25 WATER QUALITY 

26 Town water 

I I Other I I 
32 

34 I 
35 I 

38 I 

1 1 (sec analysis) 

1 Corrosive water 

(sec analysis) 

PH 

I I Cl I q 
36 

37 

1 1 Fouling factor water-side 

39 

40 

41 

42 

43 

- 

WATER ANALYSIS 

Constituents 

Ammonia g/m3 

44 

45 

Chlorides g/m3 

1 1 ANTIFREEZE 

I l Type 

I I Concentration 

49 

50 

51 

52 

53 

54 I 1 1 USER to mark X in Info. column where data required in SUPPLIER’S proposal 
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ISO 8012 : 1988 (El 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

Re- < COMPRESSOR DATA SHEET No. 206 
Vision - MACHINE MOUNTING Page of 

USER: PROJECT: SUPPLIER: 

t I -1 

I 

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

FOUNDATION 

0 Block foundation 

0 Elevated foundation 

Compressor mounting 

Furnisher of resilient elements 

0 at ground level 

0 concrete table 

q skid mounted 

q rigid 

0 USER 

0 elevated : 

0 concrete supports 

Cl other 

0 resilient 

0 SUPPLIER 

m above ground level 

Subsoil condition 0 piled water table : 

0 rocky 

Earthquake susceptibility factor (give applicable Standards in data sheet 207) : 

m below ground level 

BASEPLATES, SOLEPLATES 

Driver 

Gearboxes 

Baseplates 
separate 

~---~ 
0 

EI 

Baseplates 
common 

0 

Soleplates 

G 

El 

Rails 
-~ 

Cl 

FIXING 

Compressor 

Gearboxes 

Drivers 

Foundation 
bolts 

fl 

q 
Ll 

/ 1 USER to mark X in Info. column where data required in SUPPLIER’S proposal I 
1 1 Revision No. ( C 

Name 

Date 

Iriginal 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

41 
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ISO 8012 : 1988 (E) 

Re- ,@ Re- ,@ COMPRESSOR DATA SHEET No. 207 COMPRESSOR DATA SHEET No. 207 
Vision + Vision + MISCELLANEOUS MISCELLANEOUS Page Page of of 

USER: USER: PROJECT: PROJECT: SUPPLIER: SUPPLIER: 

I I I Applicable Standards (Vibration and noise limitations, see data sheet 208) 1 
I I I Mandatory sub-suppliers I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

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

This data sheet may be used to indicate: This data sheet may be used to indicate: 

Applicable Standards (Vibration and noise limitations, see data sheet 208) 

Mandatory sub-suppliers 
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Special cleaning requirements 
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COMPRESSOR DATA SHEET No. 208 

VIBRATION AND NOISE LIMITATIONS I Page of 

--1 USER: 

/ 1 Ref. No. Ref. No. 1 Ref. No. 

PROJECT: SUPPLIER: 

/ 1 SOUND POWER LEVEL 

-H Item 
Maximum permissible Expected 

dB(A) re IO-12 W dB(A) re IO-12 W 

NOISE OUTPUT 

Octave bands 

Applicable Standards 

R.m.s. VIBRATION 1) 
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Vision _ RATINGS Page of 

USER: PROJECT: SUPPLIER: 

Ref. No. Ref. No. Ref. No. 
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Re- o RECIPROCATING COMPRESSOR DATA SHEET No. 3018
vision

~

I.E 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 D vertical DV-type D W-type D L-type

D horizontal opposed D horizontal

Rated compressor speed = r/min or speed range = to r/min

Direction of rotation (when looking onto the compressor driven shaft end) :

D clockwise D anticlockwise

Motion work

Bearings: main crankpin crosshead pin crosshead faces

journal type D D D
rolling element D D D

pressure lubrication D D D D

splash lubrication D D D D

Crankcase D Gas-tight type

Distance 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

Total mass: kg (excluding flywheel, baseplates, gas coolers, gears, drive and: )

Maximum lifting capacity - for erection: kg

- for maintenance: kg

Schematic diagram for motion work and cylinders:

\,
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1 Re- e RECIPROCATING COMPRESSOR DATA SHEET No. 302B 

2 Vision - COMPRESSOR DESIGN 2 (cylinders) I Pace of 

3 USER: PROJECT: SUPPLIER: 

4 

5 

Sr 1 1 Ref. No. 1 Ref. No. 1 Ref. No. 

7 I 
8 CYLINDERS I 

91 1 1 Cylinder No. (cf. schematic diagram on data sheet 301 BI 11 12 i 3 14 15 16 

10 

11 Compressor Stage 

12 rr I Cylinder diameter (mm) l I I I l I 
13 r 1 1 Piston stroke (mm) I I I I I I 
14 I 1 1 Piston rod diameter (mm) I I I I I I 

15 Relative clearance volume (%) 

16 Single acting 0 q 0 Cl Cl 0 
17 Double acting 0 Cl Cl El 0 0 

Suction pressure (absolute) (bar) 1 

19 r / 1 Discharge pressure (absolute) (bar) I l I I I l 
20 r ( 1 Relief valve set pressure (absolute) (bar) I I I I l l 
21 r 1 1 Suction temperature (OC) I I l I 

I 
l I 

221 1 1 Discharge temperature (OC) 1 l I I l I 
23 1 1 1 Allowable rod load UN 1 I I l l l 
24 1 / 1 Actual rod load IkNl 1 l I l I l 
25 1 1 1 Rated mean Piston Speed (m/s) 1 

I l l l I 
26 1 / 1 Cylinder liner fitted In In In In In 117 
27 1 j 1 Cylinder - lubricated Io Io In Ia In Io 
281 il - minimum lubricated Io Io In In in In 
291 II - non-lu bricated ID in In Im In 10 
30 I j 1 PacO<ing - lubricated Io Io Io Io Io Io 
311 ll - minimum lubricated Io Io Io IE In Io 
321 il - non-lubricated Io Io Io Io In In 
33 l / 1 Packing cooled by liquid circulation Io Io Io In Io Io 
341 / 1 Valves - type l l I l I I 

- number per cylinder end suction/discharge / / j / / / / 
I 

36 1 1 1 - velocity (m/s) I I I I I I 

stt- Distance piece: Figure (cf. data sheet 301B) - 

41 

42 

43 

44 

45 

46 

Cylinder cooling - air cooled 

- liquid filling 

471 II - flow rate (normal) (kg/d 1 I I I I 
- inlet temperature normal (“Cl 

max. (“Cl ~- 
min I”C) 

511 II - temperature rise (normal) K) 1 l l I / I 
52 

53 

541 1 1 USER to mark X in Info. column where data required in SUPPLIER’S proposal 

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

56 Name 

57 Date 
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1 Re- g RECIPROCATING COMPRESSOR DATA SHEET No. 303B 

2 Vision - COMPRESSOR DESIGN 3 (materials) Page of 

3 USER: PROJECT: SUPPLIER: 

4 

5 

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

7 
7 

8 MOTION WORK MATERIALS 

9 

10 I 1 1 Crankcase: 

11 Distance pieces : 

12 Crankshaft : 

13 Connecting rods : 

14 Crossheads : 

15 Crosshead guides : 

16 Bearings - main : 

17 - trank pin : 

181 il - crosshead : I 
19 I 
20 I 

/ 1 Crosshead faces: --1 

21 

22 

23 CYLINDER MATERIALS 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 I 
481 
49 I 

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

Compressor Stage 

Cylinder 

Cylinder head 

Liner 

Liner surfacing 

Piston 

Piston rings 

Piston rider rings 

Piston rod 

Piston rod surfacing 

Packing rings 

Packing cups 

Valve body 

Valve plates 

Valve springs 

2 

3 

4 

5 
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7 
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15 
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21 
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31 
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33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

~ 50 

51 

52 

53 

1 
I I 1 
I I 1 

50 

51 

52 

53 

54 

55 

56 

57 
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Re- < COMPRESSOR DATA SHEET No. 401 
Vision _ COUPLINGS Page of 

USER: 1 PROJECT: 1 SUPPLIER: 
I 

I 

1 1 Ref. No. 1 Ref. No. 1 Ref. No. 

1 1 LOCATION (reference letter of data sheet 210) I I I I 
Location 

Furnisher ou Os ou Os ou Os ou Os 

1 1 Manufacturer I I I ~~ I 
Manufacturer’s model designation 

Manufacturer’s coupling torque capability 1) 

Application factorz) 

Rated coupling torque3) 

(Nm) 

(Nm) 

Starting torque ratio4) 

Maximum continuous Speed Wmin) 

Inertia 5) (kg-m21 

Type of design 

Spacer/length of spacer coupling 

Idling adaptor 

Limited end float (mm) 

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

2) See 8.3.1. 

3) Highest torque required at any specified operating Point of compressor (sec 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. 
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Re- G Vision _ 

COMPRESSOR DATA SHEET No. 402 

TRANSMISSION AND BARRING DEVICE 1 Page of 

USER : PROJECT: 
- 

SUPPLliR: 

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

1 
TRANSMISSION 

Furnisher 

I u I s 
Flywheel 0 yes Cl no X 

- diameter = mm 

- width = 

- grooved 

- mass = 

0 yes 

mm 

El no 

kg 

I I - inertia 1) = kg-m2 I I 

Motor pulley 0 yes 0 no X 

I I - diameter = mm; Speed ratio = I I 
I I - width = mm I I 

- grooved 0 yes Cl no 

I I - mass = kg I I 
I I - inertia 1) = kg-m2 I I 
I I - bore q prebored I I 
I l 0 on required tolerante I I 

- mounted q in Workshop by : 

0 on site by : 

1 1 Belt-drive 0 ves c? no / I x 
0 V-belt ; type = ; number = 

0 flat-belt; width = mm 
I , 

I 0 other 

application factor = ; belt tension = 

approximate centre distance for the drive: mm 

Outboard bearing 

- for extension shaft of motor q yes q no X 

- bearing type q journal Cl rolling elements 

Guard •! yes Cl no X 

- non-sparking design Cl yes El no 

Barring device Cl yes Cl no 

- location (reference letter of data sheet 210) : 

X 

I I - type of design (manual, electric etc.) : l I 
l I - electric motor : type = l I x 
I I data : power = kW; V I l 

I 1) Approximate figure for electric drive only, inertia defined as the mass times the radius of gyration squared. 
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29 
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31 

32 
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0 
t - 

- 
GEARS I P aoe of I 

USER: PROJECT: SUPPLIER: 

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

1 1 Location (reference Ietter of data sheet 210) I I I 
1 1 Location I I I ! 
1 1 Furnisher I ou OS I ou Os I ou Os 1 

I I Manufacturer I I I / 
1 1 Manufacturer’s model designation I I I l 
1 1 Manufacturer’s gear torque capability 1) (Nm) 1 I r- 

1 1 Application factor2) / I I -- 

1 1 Rated gear torque3) (Nm) 1 I l 
1 1 Starting torque ratio4) I l 1 
/ 1 Speed ratio input/output I l I 
1 1 Maximum continuous Speed of input shaft Wmin) 1 / I 
1 1 Direction of rotation of input shaft5) 1 q ICW Ciacw j q cw q acw / 0 cw q acw 

1 1 Direction of rotation of output shaft5) In cw Cl acw 1 EI cw q acw / 0 cw tlacw 

1 Inertia related to input shaft6) (kg.m2) 1 

I I Power IOSS at normal operating load kW) 

1 1 Maximum permissible thrust bearing Ioad IN) 1 l I 
1 1 Type of design : Single 1s) or double (d) helical 10s q d 10s q d /Os Ud 

1 1 Shaft sealing type l I I 
Bearings : journal Cj) or rolling elements (r.el.) q j Cl r.el. q j 0 r.el. nj 0 r.el. 

Lubrication System : splash (spl.) or pressure (press.) System Cl spl. Cl press. U spl. Cl press. 0 spl. 0 press. 

Lubricant kinematic viscosity at 50 OC (mm2/s) / 
I l 

Lubricant volume (if self-contained System) (litre) 1 

Lubricant consumption of gear (litre/min) / 

Lubricant inlet effective pressure 

Integral lubricant pump 

Flow rate at 100 % Speed 

(bar) 

El yes 0 no 0 yes tl no fl yes 0 no 

(litre/min) 

SeparateIy driven lubricant pump / Cl yes 0 no j Cl yes El no I El yes 0 no 

/ Lubricant pump power at 100 % Speed l I 
/ Lubricant oiI from (turbine driver) I l I 

Lu bricant cooler 0 yes El no res Cl no Ei yes 0 no 

I I Single (s) or duplex (d) type 

coolant flow rate 

Lubricant filter 

Single 1s) or duplex (d) type 

(litre/min) 

U yes EI no 0 yes 0 no Cl yes Cl no 

0s Ud 0s nd 0s nd 

I I filtration rating (Pm) l / I 
Lubricant heater 0 electrical 0 steam IO yes Cl no 1 q yes q no / 0 yes El no 

1 1 Heater : voltage/current/power l / / I / / l / / 
Gear mass 

Baseplate, foundation bolts, see data sheet 206 

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

2) See 8.4.1. 

31 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. 
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ELECTRIC MOTOR FOR COMPRESSOR DRIVE I Page 
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USER: PROJECT: 
I - 

SUPPLIER: 

I I Ref. No. Ref. No. 1 Ref. No. 

Furnisher 0 USER 0 SUPPLIER 

1 1 Manufacturer: 

/ 1 Manufacturer’s model designation : 

Type of motor 0 synchronous q induction 

0 wound motor [7 other 

Cl squirrel tage 

1 1 MOTOR CHARACTERISTICS 

1 1 Voltage = V; Phases = * Frequency = I Hz; Fault level = MVA 

1 1 Rated driver power: kW (full load) 

1 1 Speed: at full load = r/min ; at 3/4 load = r/min ; at 1/2 load = r/min 

1 1 Efficiency : at full load = % ; at 3/4 load = %; at 1/2load = % 

1 1 Power factor: at full load = % ; at 3/4 load = %; at 1/2load = % 

1 1 Full-load current 1) = A; Locked rotor current = % of full-load current 1) 

1 1 Full-load torque = Nm; Locked rotor torque = % of full-load torque 

1 1 Starting torque : % of full-load torque 

1 1 Torque fluctuation during start-up : + % of full-load torque 

/ 1 Starting procedure 0 direct on line Ob--A 0 other: 

1 1 Reduced voltage starting : % of full-line voltage 

j 1 Phase connection OACIA Number of terminals : 

1 1 External excitation : V; kW 

1 1 Insulation class2) = m Maximum temperature = I OC 

1 1 Coolant = ; Flow rate = m3/s ; Inlet temperature = OC 

) 1 Type of enclosure: 

Explosion-proof design 0 yes 0 no 

I I Class3) = . Pressurizing with = I 

Bearing type 0 journal Cl rolling elements number of bearings : 

1 1 Thrust bearing El yes El no 

1 1 Maximum permissible axial end float of rotor : * mm 

Direction of rotation 0 clockwise q anticlockwise, when looking at the coupling 

/ 1 Lubrication 0 self-contained 0 Lubricant : 

/ I 0 bearing inlet effective pressure = bar; flow rate = litre/min 

/ 1 Spate heater Cl yes ( W; V; Phase ) On0 

1 1 Winding temperature detectors 0 yes (No. . I Cl; at OC) 
I 

I 0 no 

Rotor inertia 4) : kg-m2 

0 baseplate 0 slide rails 

Motor mass : ka 

q mounting pads (sec data sheet 206) -- 

/ 1 Maximum lifting capacity - for erection : kg 

I I - for maintenance: kcr 

1 1 Applicable Standards (sec data sheets 207 and 208) : 

1 1 Motor testing : 

1) At the lower limit of the nominal voltage range. 

2) According to IEC 85. 

3) According to IEC 79. 

4) Inertia defined as the mass times the radius of gyration squared. 

1 1 USER to mark X in Info. coIumn where data required in SUPPLIER’S proposal 
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RECIPROCATING COMPRESSOR DATA SHEET No. 5018 

Vision _ PIPEWORK Page of 

USER: 1 PROJECT: 1 SUPPLIER: 

1 1 Ref. No. 1 Ref. No. 1 Ref. No. 

1 1 PIPEWORK 

Flange 
Pipework 

Low Point Fur- Prefabri- 
requirementsz) 

Mating 
Item 1) material 2) (e.g. facing, 

drains3) nisher 1) (ex~~~~~f) 4) flanges l) 

rating) T W U S 1234U S 

I . Process gas IOIO, 1 n n 

I I Coolant 

t I 
0 0 0 0 
0 0 0 0 
0 0 0 0 

n n I I 1 I IOIOI l 
- 00 

Lubricant 0 0 

0 0 

Drain 0 0 

0 0 
0 0 

I I IUIU 

Compressed air 0 0 0 0 

Instrument air 0 0 0 0 

Control fluid 0 0 0 0 

I 0 o- Purge medium 0 0 

Steam 0 0 0 0 

I----- -- 0 0 0 0 

! 0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 1 

1 SUPPORTS 

- for process gas pipework 0 0’ 

- for auxiliary pipework 0 0 - 
Foundation bolts for supports 0 0 

----t 
-- / l 

1) For limits of supply, refer to the pertinent schematic diagrams. 

2) For applicable Standards and prohibited sizes, rating, materials, refer to data sheet 207. 

3) T, valved ; W, plugged. 

---t--l 4) - 
1, completely fabricated ; 2, partially fabricated (mixture 1 + 3) ; 3, prefabricated, with closing lengths for site matthing ; 4, straight tube lengths, 

bends and fittings. 

For inspection and quality control, see data sheet 802. 
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ISO 8012 : 1988 (E) 

91 I I Comoressor Stage 

I I Cooler desimation 

11 Location 

12 Cooler required q yes q no 
-_ 

q yes q no q yes q no q yes C no 

13 I 1 1 Furnisher I ou 0s l ou Os ) ou Os 1 ou Os 1 

14 I I I Cooler type 1e.g. Shell plus tube, finned tubes, I l I / I 
151 II double Pipe etc.) I l I l I 
-16 t 1 1 Removable bundle 

1 1 Gas through the tubes 

I 0 I E I q I 0 I 
I 0 I q I 0 l 0 I 

18 1 1 1 Thermostatic control of coolant flow l @ / 0 / q I 0 I 
19 I I I Furnisher I ou 0s I ou Os l ou Os l oüos 1 
20 I 1 ID esign conditions I I I I I 
211 II - heat load kW) 1 I I I I 
4 II - gas inlet temperature (OC) 1 I I I I 
231 II - gas discharge temperature (OC) 1 I l I I 
24 

25 

26 

27 

28 

29 
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43 
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- coolant temperature rise (Kl 
- coolant mass rate of flow kg/s) 
- coolant pressure drop (bar) 
- coolant-side fouling factor (m2sK/W) 

Mechanical design 

gas side - design effective pressure (bar) 

- design temperature (“C) 

coolant side - design effective pressure (bar) 

tubes - inner diameter x wall thickness (mm) X X X X 

Materials - Shell 

. 

- gas mass rate of flow 

- gas inlet absolute pressure 

- gas pressure drop 

- gas-side fouling factor 

- coolant inlet temperature 

- tu bes 

- fins 

- baffles 

- heads 

Corrosion protection - gas side by 

(kg/s) 

(bar) 

(bar) 

(mz.K/W) 

(“Cl 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

1 I - tu be plates I I I / 

- coolant side by 

Mass of cooler - 
- empty M-y) kg) 
- with coolant (wet) kg) 

Foundation bolts - furnisher ou Os ou Os ou Os ou Os 

Cooler integral to compressor q yes q no q yes q no q yes C no q yes q no 

Applicable specifications (sec data sheet 207) : 

Inspection and quality control (sec data sheet 802) : 

541 
~~ 
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Vision _ SEPARATORS AND DRAINAGE Page of 

USER: PROJECT: SUPPLIER: 

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

SEPARATORS 

Compressor Stage 

Separator designation 

Location 

Separator required 

Furnisher 

q yes q no q yes q no q yes q no q yes Cl no 

ou Os ou Os ou Os ou Os 

Separator type (centrifugal, impingement etc.) 

Separator integral to cooler 

Design conditions 

- inlet absolute pressure 

- inlet temperature 

- pressure d rop 

- calculated separated liquid 

- design effective pressure 

- design temperature 

(bar) 

(“Cl 

(bar) 

(litre/ h) 

(bar) 

(OC) 

( 1 Material - vessel 

- liquid storage volume 

I 

(litre) 

I 
I 
/ I 

l I - internals I I I I 

1 1 Corrosion allowance (mm) / I I I 
Mass of separator kg) 

t- 
31 1 1 I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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28 

29 

30 

31 

32 

33 

34 

35 
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37 

38 

39 

40 

41 

42 

43 

44 

32 1 j 1 DRAINAGE I 
33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

Vessel designation (e.g. cooler, separater) 

Location 

Drainage required 

Furnisher 

Drainage type (valve, trap) 

q yes q no q yes q no q yes q no q yes q no 

ou Os ou Os ou Os ou Os 

Operation - manual 

- automatic continuous 

- automatic periodic 

q q q q 
q q q q 
q q q q 

54) 1 1 USER to mark X in Info. column where data required in SUPPLIER’S proposal I 
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Design 

lnlet absolute pressure (bar) 

Pulse level (sec 9.4.2) 

Pressure drop (%) 

Design effective pressure (bar) 

Design temperature (OC) 

Volume (litre) 

Materials - vessel 

XIYIZ XIYIZ X/Y/Z XIYIZ X/Y/Z XIYIZ 

- internals 

Corrosion allowance (mm) 

Mass of damper kg) 

SYSTEM PULSATION ANALYSIS 0 yes 0 no 

Furnisher 0 USER 0 SUPPLIER 0 other 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

~ 39 

40 

41 

42 

43 

44 

I I from : to : ----l 

1 1 from: to : I 

PRESSURE VESSELS (other than coolers, separators, dampers, silencers, filters) 

Vessel designation ~- 
Fu nction 

Location (reference letter of data sheet 210) 

Furnisher ou Os ou Os ou Os 

Design effective pressure (bar) 

Design temperature (“Cl 

Volume (litre) 

Materials - vessel 

Corrosion allowance (mm) 

Mass of vessel 
I . 

kg) 

/ 1 Applicable specifications (sec data sheet 207) : 

1 1 Inspection and quality controI (sec data sheet 802) : 

I 
l 

~~~ 
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