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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. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISQ_also take part in the work 1SO collaborates closely with the International Electrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International |[Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
The main tagk of technical committees is to prepare International Standards. Draft International Standards adopted
by the techpical committees are circulated to the member bodies for voting. Publication as an International
Standard reduires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13631 was prepared by Technical Committee 1ISO/TC 118, CompressSors, pneumatic tools and poneumatic
machines.

Annex B forms a normative part of this International Standard. Annexes A, C, D and E are for information|only.

Vi © 1SO 2002 — Al rights reserved
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Introduction

This International Standard is based on API specification 11P second edition, November 1989.

Users of this International Standard should be aware that further or differing requirements may be needed for
individual applications. This International Standard is not intended to inhibit a vendor from offering, or the purchaser
from acc pﬁng, alternative nqllipmnnf or nnginnnring solutions for the individual npplina’rinn This may be
particularly applicable where there is innovative or developing technology. Where an alternative iy offered, the
vendor should identify any variations from this International Standard and provide details.

A bullet (¢) at the beginning of a subclause or paragraph indicates that either a decision ‘is required or further
information is to be provided by the purchaser. This information should be indicated(on” the data| sheets (see
annex A).

© 1SO 2002 — All rights reserved Vii
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INTERNATIONAL STANDARD
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Petroleum and natural gas industries — Packaged reciprocating
gas compressors

1 Scope

This Inter]
inspection
compress
for the cor
Itis also a
equipmen
purchase
This Interr
— recipr
— colum
— non-IY
— comp

— utility

— comp

2 Norrn

The follow
this Intern
publication
investigats
undated T

hational Standard gives requirements and recommendations for the design, miaterials
testing and preparation for shipment of packaged skid-mounted, reciprocating, ‘separab
brs with lubricated cylinders and their prime movers, for use in the petroleum and natural g
hpression of hydrocarbon gas.

pplicable to all necessary auxiliary equipment, such as water and gas coglers, silencers, em
specifications and with the intent of minimizing field construction and field-purchased equipm
ational Standard is not applicable to the following:

bcating compressors for petroleum and natural gas industries covered by ISO 13707;
n-mounted compressors;

bricated compressors;

fessors having trunk-type (automotive-type) pistons that also serve as crossheads;

por instrument air compressors with~a'discharge gauge pressure of 0,9 MPa (9 bar) or less;

ressors driven by diesel engine, gas turbine and steam turbine prime movers.

native references
ng normative’ documents contain provisions which, through reference in this text, constitute
s do not.apply. However, parties to agreements based on this International Standard are e

the possibility of applying the most recent editions of the normative documents indicate
eferences, the latest edition of the normative document referred to applies. Members

fabrication,
e or integral
as industries

ssion control

, filters, separators, control panel, piping, etc., required to install an‘perable unit in compliance with the

ent.

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
of ISO and

IEC maint

hin.registers of currently valid International Standards.

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1. Dimensions, tolerances and

designatio

n

ISO 68-2:1998, ISO general-purpose screw threads — Basic profile — Part 2: Inch screw threads

ISO 185, Grey cast iron — Classification

ISO 261, ISO general-purpose metric screw threads — General plan

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

© ISO 2002 - All rights reserved
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ISO 263:1973, ISO inch screw threads — General plan and selection for screws, bolts and nuts — Diameter range

0.06 to 6 in

ISO 281, Rolling bearings — Dynamic load ratings and rating life

ISO 1813, Belt drives — V-ribbed belts, joined V-belts and V-belts including wide section belts and hexagonal

belts — Elec

trical conductivity of antistatic belts: Characteristics and methods of test

ISO 4126-1:1991, Safety valves — Part 1: General requirements

ISO 4986:19
ISO 5864:19
ISO 7005-1,
ISO 7005-2,

ISO 8504-2,
preparation 1

ISO 9934-2,

ISO 10441,
Special purp

ISO 13707, H

ISO 14691,
General purg

ISO 15649, §
IEC 60034, f
IEC 60079, £

IEC 60364-5
Common rul

IEC 60529, [
IEC 60848, F

API Std 1B

92, Steel castings — Magnetic particle inspection

D3, ISO inch screw threads — Allowances and tolerances
WMetallic flanges — Part 1: Steel flanges
WMetallic flanges — Part 2: Cast iron flanges

Preparation of steel substrates before application of paints and_(related products —
hethods — Part 2: Abrasive blast-cleaning

Non-destructive testing — Magnetic particle testing — Part 2 Detection media

Petroleum and natural gas industries — Flexible couplings for mechanical power trans
Dse applications

Pefroleum and natural gas industries — Reciprocating~compressors

Petroleum and natural gas industries — Flexible couplings for mechanical power trans
ose applications

Petroleum and natural gas industries —Piping
Rotating electrical machines
Flectrical apparatus for explosive gas atmospheres

Electrical installation \of buildings — Part 5: Selection and erection of electrical eq
DS

egrees of protection provided by enclosures (IP code)
Preparation of function charts for control systems

Specification for oil-field V-belt

- Surface

mission —

mission —

lipment —

API RP 520 Part |, Sizing, selection and installation of pressure relieving devices in refineries. Part | — Sizing and

selection

API RP 520 Part Il, Sizing, selection and installation of pressure relieving devices in refineries. Part Il — Installation

American

1)

Petroleum Institute, 1220 L Street, N.W., Washington, DC 20005-4070, USA.

© 1SO 2002 - All rights reserved
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ASME?) B 1.1 Unified inch screw threads (UN and UNR thread form)

ASME B 1.20.1, Pipe threads, general purpose (inch)

ASME VIII, ASME Boiler and pressure vessel code: 1998, Section VI, Rules for construction of pressure vessels
ASTM A 320/A 320M, Standard specification for alloy/steel bolting materials for low-temperature service

ASTM A 503, Standard specification for ultrasonic examination of forged crankshafts

ASTM A 536, Standard specification for ductile iron castings

ASTM A 668/A 668M, Standard specification for steel forgings, carbon and alloy, for general industrialuse

ASTM A 7B1/A 781M, Standard specification for castings, steel and alloy, common requirements] for general
industrial Yse

EN 1561:1997 Founding — Grey cast irons
EN 1563:1997 Founding — Spheroidal graphite cast irons
EN 1021311:1995, Technical delivery conditions for steel castings for pressure purposes — Part 1: Geperal

EN 1021312:1995, Technical delivery conditions for steel castings for. pfessure purposes — Part 2: Stgel grades for
use at roon temperature and elevated temperatures

EN 1021313:1995, Technical delivery conditions for steel castings for pressure purposes — Part 3: Stgel grades for
use at low|temperatures

EN 1021314:1995, Technical delivery conditions for steel castings for pressure purposes — Part 4: Austenitic and
austeniticHerritic steel grades

EN 10269| Steels and nickel alloys for fasteners with specified elevated and/or low temperature propeties

NACE MR 01753), Standard material requirements, Sulfide stress cracking resistant metallic materigls for oilfield
equipmen

NEMA Stgndards Publication 250-1997, Enclosures for Electrical Equipment (10 000 Volts Maximum)

3 Terms and definitions
For the purposes.of.this International Standard, the following terms and definitions apply.

31
capacity
quantity of gas taken into the compressor at the specified inlet conditions, compressed and delivered at the
specified discharge pressure

NOTE 1 It is expressed in units of mass flow or standard volume flow.

NOTE 2  The capacity of a compressor does not include any gas that leaks out of the compressor during the compression
process, nor any air that leaks into a compressor used as a vacuum pump.

2) American Society of Mechanical Engineers, 345 East 47th Street, New York, NY 10017, USA.
3) National Association of Corrosion Engineers, P.O. Box 218340, Houston, TX 77218-8340, USA.

© ISO 2002 - All rights reserved 3
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3.2

combined rod load
algebraic sum of gas load and inertia force on the crosshead pin

3.21
gas load
force resultin

3.2.2
inertia force
force resultin

g from differential gas pressure acting on the piston differential area

g from the acceleration of reciprocating mass

NOTE In

brtia force with respect to the crosshead pin is the summation of the products of all reciprocating-a

and rod assenpbly, and crosshead assembly including pin) and their respective accelerations.

3.3

manufacturer's rated capacity

capacity of th

3.4

maximum all

highest com
values that t

NOTE

3.5

e compressor used by the manufacturer to assign its size

owable continuous combined rod load
ined rod load at which none of the forces in the running gear and the compressor frame e
e compressor manufacturer's design permits for any component for continuous operation

Ruyinning gear includes the piston, piston rod, crosshead assembly;¢onnecting rod, crankshaft, bearings,

maximum allowable speed

highest spee

3.6

d at which the manufacturer's design permits continuous operation

maximum allowable temperature

maximum cg
the term is re

3.7

ntinuous temperature for which the :manufacturer has designed the equipment (or any pa
ferred) when handling the specified fluid at the specified pressure

maximum allowable working pressure

MAWP
maximum cd
relevant part

3.8
minimum al
lowest speed

3.9

ntinuous gauge pressure for which the compressor manufacturer has designed the equ
thereof) when handling the specified fluid at the specified temperature

owable speed
at which.the manufacturer's design permits continuous operation

normal operating point

point at which usual operation is expected and optimum efficiency is desired

NOTE

ses (piston

ceeds the

etc.

't to which

pment (or

International Standard.

3.10

rated discharge pressure
highest pressure required to meet the conditions specified by the purchaser for the intended service

This is usually that point at which the manufacturer certifies that performance is within the tolerances stated in this

© 1SO 2002 - All rights reserved
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3.11

rated power

(of the compressor) maximum power required of the compressor plus any shaft-driven appurtenances for any of the
specified operating conditions

NOTE The rated power includes the effect of equipment such as pulsation suppression devices, process piping,
intercoolers and separators. Driver and transmission losses are not included in the rated power of the compressor. Losses
incurred in outboard bearings (e.g. as used to support large flywheels) are included.

3.12

rated speed
highest sp ed rnqllirnd tomeet any of the Qpnr\ifind npnrnﬁng conditions

3.13
required ¢apacity
capacity specified by the purchaser to meet process conditions, with no negative tolerance (NNT) pernjitted

3.14
rod reversal
change in|direction of force in the piston rod loading (tension to compression or Vieg-=versa), which redqults in a load
reversal a{ the crosshead pin during each revolution
3.15
standard flow

flowrate af an absolute pressure of 0,101 3 MPa (1,013 bar) and a temperature of 0 °C

NOTE It is expressed in units of volume flow.

4 Statutory requirements

The purchpser shall specify any applicable regulations. The purchaser and the vendor shall mutually determine the
measures|to be taken to comply with those regulations that are applicable to the equipment.

Use of thelword “design” in the purchaset's specifications should be avoided.

5 General package requirements

5.1 Compressor package performance curves

If specified, the compressor package performance curves shall cover the range of operating conditiong indicated by
the purchgser. Any.limitations such as rod load, available driver power, additional clearance required to meet the
range of operating conditions, etc., shall be marked on the performance curves.

5.2 Packagearrangement

The arrangement of the package components shall be developed by the vendor to provide reasonable access for
operation and maintenance.

5.3 Drawings

The vendor shall furnish plan and elevation drawings. Pre-fabrication approval or additional drawings may be
specified by the purchaser.

© ISO 2002 - All rights reserved 5
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5.4 Sound pressure level

Control of the sound pressure level of all equipment furnished shall be the joint effort of the purchaser and the
vendor. If specified, the equipment furnished by the vendor shall not exceed the maximum sound pressure level
required by the purchaser.

5.5 Electrical area classification

Motors, electrical components and electrical installations shall be suitable for the area classification (zone)
specified by the purchaser, shall meet the requirements of IEC 60079 and other standards specified by the
purchaser and shall comply with all applicable local codes and regulations.

5.6 Packdge installation

The purchasgr shall specify the site conditions (altitude, ambient temperature, etc.), and whetherthe indtallation is
indoors (heafed or unheated) or outdoors (with or without a roof) and the weather or enyitronmental conditions in
which the equipment must operate (including maximum and minimum temperatures, punusual humidijty or dust
problems). The unit and its auxiliaries shall be suitable for operation in these specified, conditions. The|purchaser
shall specify dimensional limitations, if any.

5.7 Torsignal analysis

The vendor ghall provide a torsionally sound system and perform an analysis to demonstrate this. When specified,
a torsional amalysis report shall be provided, and the vendor shall be, responsible to coordinate with the cpmpressor
and prime-mpver manufacturers to produce such a report.

6 Compiressor
6.1 General

6.1.1 Manyfacturer's rated capacity

The compresgsor shall be sized to handle not less than the required capacity with the gas compositign, suction
pressures, sliction temperatures, discharge pressures and site conditions specified by the purchaser. The number
of stages of [compression shall accommodate pressure limitations and gas additions or withdrawals as| specified.
The packagg design shall also allow for all pressure drops through the separators, pulsation suppressipn devices
(if any), coolérs and piping from-the inlet flange to the outlet flange of the package.

6.1.2 Perfgrmance calculations

The vendor ghall use.the specified values of mass flowrate, the specified gas composition and the gas cgnditions to
calculate avgrage molar mass, ratio of specific heats (c,/cy), compressibility factors (z) and inlet volumg flowrate.
The compregsaop vendor shall indicate his values on the data sheets with the proposal and use them t¢ calculate
performance data.

6.1.3 Compressor size

If specified, the compressor shall be furnished with cylinders which, when operating at the specified operating
condition(s), shall as far as practical, load the gas engine to the limit specified in 8.2.1 or electric motor to the limit
specified in 8.3.2.

Compressors driven by induction motors shall be sized at the motor operating speed.

6 © 1SO 2002 — Al rights reserved


https://standardsiso.com/api/?name=605fc9f5ede5ff9bf2f1e1455c08d8aa

6.1.4 Fo

ISO 13631:2002(E)

rces and couples

The vendor shall furnish values for the unbalanced primary and secondary forces and couples in the horizontal and
vertical planes for the package.

6.2 Allowable speeds

The maximum acceptable average piston speed (in metres per second) and the maximum acceptable speed (in
revolutions per minute) may be specified by the purchaser where experience indicates that specified limits should
not be exceeded for a given service.

6.3 Aliqg

Unless othe
This limit @p

with both

NOTE
cylinder, th
coolant.

6.4 Roc

6.4.1

6.4.1.1
rod load fq
rod loads
the lowest

6.4.1.2

compress
bolting) af
pressure g
correspon

wable discharge temperature

rwise specified and agreed, the maximum predicted discharge temperature shall' not ex
plies to all specified operating and load conditions. If specified, the vendor shall provide t
e predicted and adiabatic discharge temperatures.

The actual discharge temperature will vary from the adiabatic depending on such factors as the pdg
b ratio of compression, the size of the cylinder, the surface area of the cooling-passages and the

| loads

Allowable rod loads

The combined rod load shall not exceed the manufacturer's maximum allowable continug
r the compressor running gear at any specified operating conditions and any load step. The
shall be calculated on the basis of the set pointpressure of the discharge relief valve of ea
specified suction pressure corresponding to-each load step.

The gas loads shall not exceed the manufacturer's maximum allowable continuous gas Id
br static crankcase components (cylinders, heads, distance pieces, crosshead guides, cr
any specified operating load step/ The gas loads shall be calculated on the basis of
f the discharge relief valve, plus accumulation, of each stage and the lowest specified suc

Hing to each load step.

6.4.2 Rdd load reversal

For all spg
ensure ad

6.5 Cor

cified operating-load conditions, the axial component of the combined rod load shall rever
bquate lubrication’ between the crosshead pin and bushing during each complete turn of the

npressor.cylinders

ceed 135 °C.
ne purchaser

wer input to a
velocity of the

us combined
se combined
Ch stage and

ading for the
bnkcase and
he set point
ion pressure

5e enough to
Crankshaft.

6.5.1 GeIneraI

6.5.1.1

6.5.1.2

6.5.1.3

©1S0 2002 -

The maximum allowable working pressure of the cylinder shall exceed the rated discharge pressure by
at least 10 % or 0,17 MPa (1,7 bar), whichever is greater. The maximum allowable working pressure shall be at
least equal to the specified relief valve set pressure including accumulation.

Horizontal cylinders shall have bottom discharge connections except where side or top discharge
connections are accepted by the purchaser.

Cylinders shall be spaced and arranged to permit access and removal for normal maintenance of all
components (including covers, packing, valves or unloaders mounted on the cylinder) without removing the
cylinder, major piping or pulsation suppression devices.

All rights reserved


https://standardsiso.com/api/?name=605fc9f5ede5ff9bf2f1e1455c08d8aa

ISO 13631:2002(E)

6.52 Cylin

6.5.2.1

der/crankcase appurtenances

The cylinder support shall be designed to avoid misalignment or excessive rod run-out during the

warm-up period and at actual operating temperature. The cylinder support shall, where practical, not be attached to
the outboard cylinder head. When impractical, then the crankcase through to cylinder assembly shall be capable of
supporting the weight of the cylinder during maintenance. The pulsation suppression device, if furnished, shall not
be used to support the compressor cylinder, unless approved by the purchaser.

Most cylinder supports are attached at the end of the distance piece. Some pulsation analyses require both a
distance piece support and a cylinder end support. A cylinder end support should not be used unless required due
to a pulsation requirement, as incorrect support types or their adjustment result in operation difficulties. Additionally

a cylinder en

6.5.2.2
around the c

6.5.2.3

6.5.2.3.1

ol 1 4+ L A ] £ el o Aot H ey
SUMPMUTL OoTTUUTU TIUL VO UoTU TIT PIALT UT UTTC Ulotdlive PJITUT SUPYPJUTL.

Cylinders may be non-liquid-cooled (no provision for coolant jackets) or liquid-cooled (c00
ylinder bore and cylinder head).

Bolting shall be furnished as specified in 6.5.2.3.1 through 6.5.2.3.4.

Details of threading shall conform to ASME B1.1 or ISO 68-2, ISO261, 1SO 262, 1S(

ISO 5864. The use of fine-pitch threads shall not be used in cast irons and in external fasteners subject

maintenance
Fine-pitch th
6.5.2.3.2

6.5.2.3.3

ASTM A 307
and below. S
in accordang
ASTM A 307

NOTE Fd
as appropriateg

6.5.2.3.4
permit the u
threads shall

. including pressure-containing parts.
eads should be avoided in all cases, as being subject to self-unfastening.
Btuds are preferred to cap screws.

Btud material shall be in accordance with EN 10269~for steel and ductile iron cylinders. EN
Grade B may be used for cast iron cylinders. ASTM A 320 shall be used for temperatures
tud markings shall be located on the exposedend of the stud. With high-temperature studs
e with EN 10269. Nuts in accordance with,"EN 10269 are acceptable for use with EN
studs.

r the purposes of this subclause, ASTMMA93 Grade B7 for studs and ASTM 194 Grade 4, Grade 7 o
, for nuts, are equivalent to EN 10269.

Hexagonal head bolting is preferred. Adequate clearance shall be provided at bolting Ig
be of socket or box wrenches. If extended studs are provided for hydraulic tensioning, th
be protected by a cover,

6.5.3 Cyli

6.5.3.1

er connections

he main injet.and outlet gas connections and all other process gas connections shall be

machined ar|d studded,)and shall be suitable for the working pressure of the cylinder as specified in 6,
facing and bplting_of-the main inlet and outlet flanges and auxiliary connections shall conform to the d

requirement

of{ ISO 7005-1 or I1SO 7005-2 as applicable. Alternative standards are acceptable

ant jacket

D 263 and
to routine

10269 or
b of —20°C
, use nuts
10269 or

 Grade 2H,

cations to
b exposed

flanged or
5.1.1. The
mensional
py mutual

agreement. Theydetails of any special connections, such as a lens joint, shall be submitted to the purlchaser for

review.

6.5.3.2 I

f specified, each cylinder shall be provided with a DN 12 (1/2 in) indicator tap at each end.

6.6 Valves

6.6.1

Average valve gas velocity

The vendor shall state the average valve gas velocity for each specified operating condition. The average valve
gas velocity shall be computed as follows:

F

V=— Cn

f

© 1SO 2002 - All rights reserved


https://standardsiso.com/api/?name=605fc9f5ede5ff9bf2f1e1455c08d8aa

where

ISO 13631:2002(E)

v is the average gas velocity, in metres per second;

F s the effective piston area of the cylinder end or ends concerned, in square centimetres;

fis the product of the actual lift, the valve opening periphery and number of inlet or discharge valves, in
square centimetres;

c

m is the average piston speed, in metres per second.

The valve
in the flow
of the sm4g

NOTE
should not
velocity cor

lift used In the above equation shall be shown on the data sheets. If the lift area is not the {
path of the valve, it shall be so noted on the data sheet and the velocity shall be compated
llest area.

Velocities calculated from this formula should be treated only as a general indication’ of valve pe
be confused with effective velocities based on crank angle, degree of valve lift, unsteady-flow and oth

mallest area
on the basis

formance and
br factors. The

hputed from the above formula is not necessarily a representative index for valve powerloss or disc/plate impact.

6.6.2 Valve design

6.6.2.1

be inadve
a discharg
assembly

6.6.2.2

The valve design, including that for double-decked valves, shall be such that valve assen
tently interchanged or reversed. For example, it shall not be-passible to fit a suction valve g

nblies cannot
ssembly into

e port, nor a discharge valve assembly into a suction port; nor shall it be possible to ipsert a valve

Lpside down.

The valve and cylinder designs shall be such that‘ieither the valve guard nor the assemb

fall into the cylinder, even if the valve assembly bolting breaks or unfastens.

6.6.2.3

6.6.2.4

6.7 Pist

Valve discs or plates shall be suitable for installation with either-side sealing.

Valves shall be suitable for operation‘with any specified gas.

ons, piston rods and piston rings

6.7.1 Piston attachment

Pistons th
through-bq
the crossl

bt are removable fromthe rod shall be attached to the rod by a shoulder-and-nut design ¢
It design. All nuts-shall be positively locked in place. Nuts attaching the piston rod to the
ead shall be tightened in accordance with the manufacturer's regulations. The rod shall
he crosshead(to prevent rotation. Hydraulic or thermal methods are preferred for tighteni

locked to
nuts.
6.7.2 H

llow_pistons

y bolting can

r by a multi-
piston and to
be positively
g piston-rod

Hollow pistons (single or multi-piece), when used, shall be self-veniing.

6.7.3 Piston wear bands

Non-metallic wear bands, if required by the manufacturer or specified by the purchaser, shall not overrun the valve
ports or counterbores by more than one-half the axial width of the wear band.

6.7.4 Piston rod hardness

A minimum surface hardness of HRC 50 is required on piston rods in the area that passes through the packing. For
piston rods in corrosive gas service, see clause 20.
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6.7.5 Piston rod threads

Piston rods shall be furnished with rolled threads.

6.7.6 Coated piston rods

The material and surface treatment of piston rods shall be proposed by the vendor for the purchaser's approval.
Consideration should be given to the use of hard coatings to increase the wear resistance. If coatings are used,
piston rods shall be continuously coated from the piston rod packing through the oil-wiper travel areas. The coating
material shall be properly sealed to prevent corrosion of the base material at the interface of the coating. Fusion
techniques that require temperatures high enough to permanently affect the mechanical characteristics of the base

material are

Piston-rod b
operating co

High-velocity

iInacceptable.

Ase material and coatings for use in corrosive environments shall be suitable forthe s
hditions specified.

and high-impact thermal coating processes are acceptable for coating of (piston rods. M

techniques requiring roughening of the surface of the base material are not recommended becal

prvice and

etal-spray
se of the

potentially destructive stress raisers left in the surface. Use of sub-coating under the main coatjng is not
recommendgd.

6.8 CranKcases, crankshafts, connecting rods, bearings and crossheads

6.8.1 Crankshafts

Crankshafts ghall be of the compressor manufacturer's standard material and design and shall be heat-tfeated and
machined on all working surfaces and fits. They shall be free of'sharp corners. Drilled holes or changesg| in section
shall be finished with radii and shall be polished. Forced-lubrication passages in crankshafts shall be drillgd.

6.8.2 Bearings

Main bearing
shall be base
and maximu
Crank pin be

6.8.3 Conn

s shall be replaceable sleeve type-‘orof the tapered or spherical roller type. Roller bearing selection

d on an L10 rating equivalent to 44-000 h or greater as defined in ISO 281 at rated compreg
M allowable continuous combihed rod load. Cylindrical roller or ball-type bearings are una
prings shall be replaceable sleeve type.

ecting rods

Connecting fjods shall be ofthe’compressor manufacturer's standard material with removable cap. The

free of any s

harp corners./£orced-lubrication passages shall be drilled.

6.8.4 Crosgheads

Crossheads

shalh be of the compressor manufacturer's standard material and design. Adequate op

sor speed
cceptable.

y shall be

enings for

removal of ctasshead shall be provided

6.8.5 Crankcases

If specified, the crankcase shall be provided with relief devices to protect against rapid pressure rises. These
devices shall incorporate downward-directed apertures (away from the operator's face), a flame-arresting
mechanism, and a rapid-closure device to minimize reverse flow.

The total throat area of these devices should be not less than 70 mm?2 for each cubic decimetre of crankcase free
volume.
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6.9 Distance pieces

6.9.1 Design

6.9.1.1 Distance pieces shall conform to Type 1, 2 or 3 as specified by the purchaser. Type 1 (short, close-
coupled, without compartment) is used where it is desired to keep overall width of the compressor to a minimum.
Type 2 (single compartment) is used when physical separation of the pressure and wiper packing is desired.
Type 3 provides double compartments for varying degrees of purging when required.

6.9.1.2 If specified, slinger rings shall be provided to Type 2 or 3 distance pieces to prevent migration and
mixing of oil between the crankcase and the compressor cylinders, in which case the respective compartment will
be of the Ipng type.

6.9.2 Openings

Openings pf adequate size to permit servicing of the pressure packing case shall be provided and shall have bolted
access coyers, a bottom drain connection, and a top vent connection. See 11.17.1 for drain and vent specifications.

6.9.3 Pressure-relief devices

The vendgr shall confirm that the vent connection or relief device is adequate to prevent overpresguring of the
distance pjece in the event of a packing case failure.

6.10 Padking cases and pressure packings

6.10.1 Type

All oil-wipgr, intermediate-seal and gas-cylinder pressure.packings shall be segmental rings with corrogion-resistant
garter sprihgs.

6.10.2 Cdnstruction
Packing case flanges shall be bolted tohe cylinder head or to the cylinder with no less than four bplts. Packing

cases shdll be pressure-rated at least-{othe MAWP of the cylinder. Packing case assemblies shall have positive
alignment ffeatures, such as cup-to-cup-pilot fits and/ or sufficient body-fitted tie bolts.

6.10.3 Sefvices
For flammiable, hazardous, toxic or wet gas service, the pressure packing case shall be provided with a common

vent and ¢rain below.the piston rod piped to the outside of the distance piece. See 11.17.1 for difain and vent
specificatipns and elause 20 for corrosive gas applications.

6.10.4 Oil-wiper packing

Crosshead packing boxes shall employ an oil-wiper packing to effectively minimize oil leakage from the crankcase.
6.11 Compressor crankcase lubrication system

6.11.1 Crankcase lubrication

The crankcase lubrication system shall be pressurized and shall have sufficient capacity to provide adequate
lubrication at all speeds required to meet the specified operating conditions. Splash systems may be used on
horizontal compressors with rolling element bearings when the compressor's nominal frame rating is 150 kW or
less.

NOTE Information on lubricants is provided in ISO 3448.
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6.11.2 Level indication

The oil reservoir shall be equipped with an oil-level sight glass. The maximum and minimum operating levels shall
be permanently indicated.

6.11.3 Lubrication oil pumps

6.11.3.1 The main oil pump shall be crankshaft-driven either directly, or through gears or a chain.

6.11.3.2 For each unit having a nominal rating of more than 225 kW, the vendor shall provide a separate,
independently driven auxiliary oil pump.

6.11.4 Qil filtration

Full-flow filtefs with replaceable elements shall be supplied with filtration of 10 ym (nominal) ‘or finer. for babbitt
bearings, filttation may be 25 ym (nominal) or finer. The filters shall be located downstream -of the codler. Filters
shall not be ¢quipped with a relief valve or automatic by-pass. Filter cartridge materials shall be corrosionj-resistant.
Metal-mesh pr sintered-metal filter elements shall not be used. The design of the filter-cartridge assembly shall
assure that [internal by-passing cannot occur due to filter-to-cartridge or cartridge-to-cartridge misalignment,
inadequate gnd cover sealing design, or other sealing deficiencies. Additionally, the”cartridge collapse differential
pressure shall be at least 0,35 MPa (3,5 bar) and the clean differential pressure shall not exceed|0,03 MPa
(0,3 bar) at design temperature and flow.

6.11.5 Materials

All parts in the crankcase and lubricating oil system shall be of.materials suitable for the site environment. For
corrosive gas$ services, see clause 20 for material requirements.

6.11.6 Qil lgvel control

If cylinder lubrication oil is taken from the crankcase}then a compressor crankcase oil-level control devig¢e shall be
furnished (sqe 6.12.2). If specified by the purchaser, the vendor shall furnish a storage tank with level gauge and
compressor ¢rankcase oil-level control device.

6.11.7 Lubricating oil heater

If specified by the purchaser, a lubrigating oil heater shall be furnished by the vendor. When an interngl heater is
used, it shall|be fully immersed eVén at minimum oil level and its surface heat flux shall not exceed 2 W/cm?2.

6.12 Compgressor cylinder lubrication

6.12.1 Cylin(der lubrication

Either block-distsibution lubrication systems or pump-to-point lubrication systems shall be furnished for [ubrication
of compressot by“llulcl |i||g travetboreandpistonrod pdblr\illg. Theforce=feedtubricatorshattbe—suited-for variable

flow and of weather-proof construction and shall be equipped with a reservoir level indicator. Unless otherwise
specified, lubricators shall be crankcase-mounted and crankshaft-driven. Block-distribution lubrication systems
shall be complete with no-flow shutdown, rupture relief discs, check valves and carbon steel or austenitic stainless
steel tubing. Line filters, flow meter and fault indicators may be specified by the purchaser for block-distribution
lubrication systems. For pump-to-point lubrication systems, a sight indicator for each point, check valves and
carbon steel or austenitic stainless steel tubing shall be furnished.

6.12.2 QOil supply

The force-feed lubrication system shall be complete with automatic oil replacement. The oil supply should be from a
separate reservoir in preference to filtered oil from the compressor crankcase. A storage tank with level gauge shall
be furnished if specified by the purchaser.
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6.13 Materials

6.13.1 General

6.13.1.1 Materials of construction of the compressor and auxiliaries shall be the compressor manufacturer's
standard for the specified operating conditions, unless otherwise required in the data sheets.

6.13.1.2 Steel compressor cylinders shall be equipped with steel heads.

6.13.1.3 Unless otherwise specified, materials for pressure-containing parts shall be used with the limitation of
the MAWP indicated in Table 1.

Table 1 — Gauge MAWPs for cylinder materials

MAWP
MPa (bar)
Material . .
Internal cylinder diameter,
< 200 mm > 200 mm
Grey cast iron 11,0 (110) 7,0 (70)
Nodular iron 17,0 (170) 10,0 (100)
Cast steel 18,0 (180) 18,0 (180)
Fabricated steel 10,0 (100) 8,5 (85)
Forged steel No limitation

6.13.1.4 ISO/TS 16528 should be used as a‘guideline for material and the quality of all welding ¢f parts other
than pressure vessels. The applicable standairds shall be agreed between purchaser and vendor. For pressure
vessels, see clause 10.

6.13.2 Castings and forgings

6.13.2.1 Castings shall be sound and free of shrink holes, blow holes, cracks, scale, blisters or|other similar
injurious defects. Surfaces of\castings shall be cleaned by sandblasting, shotblasting, pickling or another standard
method. Al mould-partingfins’and remains of gates and risers shall be chipped, filed or ground flush.

6.13.2.2 The use 6f-chaplets in pressure castings shall be held to a minimum. The chaplets shall pe clean and
corrosion-free (plating permitted) and of a composition compatible with the casting.

6.13.2.3 Unless otherwise specified by the purchaser, grey iron castings shall be produced in acgordance with
ISO 185 fqr pressure-containing castings. Grade shall be specified by the compressor manufacturer.

6.13.24 Unless otherwise specified by the purchaser, nodular iron castings shall be produced in accordance
with EN 1563 or ASTM A 536 for pressure-containing castings. Grade shall be specified by the compressor
manufacturer.

NOTE For the purposes of this provision, ASTM A 395 is equivalent to EN 1563.

6.13.2.5 The minimum quality standard allowed for steel castings shall be the appropriate part of EN 10213 and
ASTM A 781. Grade shall be specified by the compressor manufacturer.

NOTE For the purposes of this provision, ASTM A 216, ASTM A 487 and ASTM A 703 are equivalent to EN 10213.
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6.13.2.6
ASTM A 668

6.13.2.7

. Grade shall be specified by the compressor manufacturer.

for use in corrosive services as identified in clause 20.

6.13.3 Casti

6.13.3.1

ng repair

Forgings for pressure-containing parts shall as a minimum meet quality in accordance with

Chemical analysis of an as-cast sample from each ladle is not required, unless otherwise specified or

Maijor repairs to pressure-containing-parts and all repairs to moving parts subject to load reversals and

crankshafts shall not be undertaken without notifying the purchaser. Pressure-containing castings shall not be
repaired by peening, burning-in or impregnating. Pressure-containing castings and forgings shall not be repaired

except as sp

6.13.3.2

procedures |
hydrotest, th
continuity of

6.13.3.3 Ca
specified in H

NOTE 1
EN 1563.

Fq

Cast grey iro
and the mar
under the lin
defective ma

NOTE2  Sq

6.14 Powe

6.14.1 Gears

Speed-incres

6.14.2 Coup

Bciflied In ©.75.5.2 and 6.713.3.3.
Weldable grades of steel castings and forgings may be repaired by welding using-qualifie
ased on the requirements of applicable recognized standards. After major weld jrepairs a

e complete casting or forging shall be given a post-weld heat treatment to ensure stress
mechanical properties of both weld and parent metals.

N 1561 or EN 1563.

h or nodular iron shall not be repaired by welding. However;*unless otherwise agreed by the

er. The holes drilled for plugs shall be carefully examined, using liquid penetrant, to enst
ferial has been removed.

me acceptable repair techniques are described in.annex E.

I transmission

sing or -reducing gears shallnhot be used, unless otherwise specified by the purchaser.

lings

Flexible sha
torsionally s
power ratin

ft couplings shall 'be non-lubricated, steel disc type, except when torsional analysis
ft coupling.or for low-speed applications. Couplings shall be selected for the maximum
of the prime mover plus the coupling manufacturer's standard service factor for re

d welding
hd prior to
relief and

5t grey iron or nodular iron may be repaired by plugging. Repairs by plugging shall be within the limits

r the purposes of this provision, ASTM A 278 is equivalent to EN{5661, and ASTM A 395 is equivalent to

purchaser

ufacturer, plugs shall not be used in the gas pressure-containing wall sections, including the bore

re that all

equires a
tontinuous
Ciprocating

compressor [applications. The material shall be suitable for the ambient conditions specified in 5.6. Flexible
couplings shall comply with ISO 10441 or ISO 14691.

6.14.3 V-beltdrives

V-belt drives

for compressor applications shall be in accordance with ISO 1813 or API Std 1B.

6.14.4 Clutches

A clutch power take-off shall not be used unless specified by the purchaser.

6.14.5 Guards

Guards shall be provided for all moving parts which might be hazardous to personnel. Guards shall comply with
specified applicable safety codes. Openings shall be provided in flywheel guards for barring-over the machine and

14
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provide for access to indicator timing marks, wheel centre (if available) and to any other parts which may require
attention.

Unless otherwise specified, guards shall be supplied by the vendor. They shall be easily removable, corrosion-
resistant, of non-sparking construction, with continuous welding and sufficiently rigid to withstand deflection and
prevent rubbing as a result of body contact. This also applies to auxiliary coupling guards.

Guards over belt drives shall be corrosion-resistant and properly ventilated to prevent excessive heat build-up.

Where aluminium is not considered an acceptable non-sparking material, it shall be so specified by the purchaser.

7 Calecity control

7.1 General

The compfessor capacity may be controlled on the basis of the suction pressure, discharge pressure| flow rate, or
some confbination of these parameters. The required capacity variation shall be specified by the purchaser. The
control system may be mechanical, pneumatic, hydraulic, electric or any combination thereof. The purchaser shall
specify thg¢ parameter to be used for control. If the control signal is from a source furnished by the pufchaser, then
the purchgser shall specify the source, sensitivity and range of the control sighal to be utilized by the véndor.

7.2 Method of capacity control

Capacity ¢ontrol can be obtained by speed variation, clearance variation, bypass, single-acting or gouble-acting
compressor cylinders, valve unloaders, or any combination ther€of. Control operation shall be either aiitomatic with
manual over-ride or manual as specified by the purchaser on the data sheets. Some of these methodg may require
unit shutdpwn and depressurizing to effect a change. #he purchaser shall specify if such unit sHutdowns are
acceptablg. If any of these methods are implemented by other than the compressor manufacturer, then they shall
be approved by the compressor manufacturer.

7.3 Spe€ed variation

If specifieq by the purchaser, capacity control can be achieved by prime-mover speed variation.
7.4 Clegarance variation

7.4.1 Methods

Clearance| variation may.be achieved by one of the methods described in 7.4.2 through 7.4.6. These methods may
be used alone or in"combination. In all cases where clearance volume is added to a compressor cylinder end, the
volumetrid efficiency shall not be reduced to less than 15 %.

NOTE \olumetric efficiencies less than 15 % can cause excessive temperature rise, valve plate fluttgr, valve plate

breakage d Id puoo;b:c phyo;ua: dalllayw tu thc COMmMpPTresSSoT uy:;I ldcl .

7.4.2 Clearance pockets

Clearance pockets may be specified by the purchaser and be either of the fixed type (pocket clearance is fixed and
the pocket is either open or closed) or the variable type (pocket clearance is variable over the range from fully open
to closed). Variable-volume clearance pockets shall have a non-restricted vent line provided to vent the back side
of the variable pocket piston to the suction port of the compressor cylinder, to the suction piping or to the vent
system.
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7.4.3 Valve spacers

Valve spacers (high-clearance assemblies or split-valve yokes) used to raise the valve a predetermined distance
above the cylinder valve port may, if specified by the purchaser, be provided by the compressor manufacturer to
meet an operating condition.

7.4.4 Clearance bottles

If specified,
designed for

clearance bottles for capacity control may be added to the compressor cylinder. They shall be
the maximum allowable working pressure of the compressor cylinder and according to the specified

applicable pressure vessel code.

7.4.5 CyIirJder head spacer(s)

Spacer(s) may be placed between the compressor cylinder body and cylinder head to add clearance volyme.

7.4.6 Cleal
The compres
NOTE Cl

clearance is n
between minin

7.5 Bypass systems

7.5.1 Gengdral

ance plugs
sor cylinder head may be furnished with clearance plugs.

parance plugs usually have two clearance steps. When the plug is inserted into the head or cylind¢r bore, the
inimum. When the plug is placed outside the head or cylinder bore, thé.clearance is maximum. Cleafance steps
hum and maximum can be achieved by different length plugs.

Bypass systéms can utilize either hot or cold gas and be either manual or automatic. Bypass systems shall be

equipped for
pressure rati

7.5.2 Start

If specified b
side of the ¢
not be used 1

purging before start-up. A pressure-relief-valve shall be installed to protect equipment which has a
ng lower than the pressure of the bypass-gas.

up bypass

y the purchaser, a manually operated hot-gas bypass (from the discharge of the final stage fo the inlet
bmpressor with no cooling-of the gas) shall be provided for start-up purposes. A hot-gas bypass shall
or capacity control.

7.5.3 Cap

ity control bypass

When specified by the \purchaser, a manual or automatic cold-gas bypass system (from downstream of the
aftercooler of discharge’separator, if furnished, back to the inlet separator) shall be furnished for capacity|control.

A cold-gas bypass may be used for both start-up and capacity control purposes.

7.6 Valve

removal or unloading

7.6.1 Valve removal

Removal of all the suction valves from the head-end side of a double-acting compressor cylinder is permitted to

completely u

nload that end of the cylinder. Suction or discharge valves shall not be removed from the crank-end

side of a compressor cylinder without specific approval of the compressor manufacturer.
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7.6.2 Valve unloaders

Compressor cylinder capacity control can be accomplished with valve depressors or plug-type unloaders. Valve
depressors, when used, shall be installed on all suction valves of the cylinder end involved.

If plug-type unloaders are used, the number of unloaders is determined by the area per plug opening, the total of
which shall be equal to or greater than one-half of the total free lift area (or at least flow area) of all suction valves
on that end.

If valve depressors are used only for start-up, and never for capacity control, the compressor manufacturer may
approve a reduced number of unloaders. For start-up with plug unloaders, only one per cylinder end is needed.

7.6.3 AJtomatic valve unloading
If specified, the vendor shall provide a system of properly sequenced unloader operation. Othérwise, § definition of
acceptabl¢ operating configurations and sequences shall be supplied by the vendor.‘Pneumatically operated

unloaders|with no manual overrides shall be piped by the vendor in such a manner thatinadvertent noh-sequenced
operation ghall not occur.

7.6.4 Unlloader operator
Pneumatigally operated unloaders shall be suitable for operation with any Specified gas. If air-operat¢d, they shall

be designed so that the air used for unloading cannot mix with the gas.wbeing compressed, even in|the event of
failure of the diaphragm or another part.

7.7 Sugtion pressure limitation

If specified by the purchaser, a suction pressure-reducing:valve shall be used to limit the suction predsure to a set
value in orlder to limit the load on the unit.

8 Prime mover

8.1 General

The type gf prime mover (gas engine-or electric motor) shall be specified by the purchaser.
8.2 Spdrk-ignited gas engines

8.2.1 Engine rated power

Unless otherwise“specified by the purchaser, the gas engine shall be sized for the compressor ratefl power plus
transmissipn Aosses and plus engine accessories for the specific location, without exceeding| the engine
manufactyrer'’s standard published rating criteria for continuous duty service. The engine mianufacturer's
continuous duty service is defined as the Toad and speed which can be applied without interruption after taking into
consideration site conditions of altitude, temperature and fuel gas composition as listed on the data sheets.

NOTE A margin of 10 % on the engine rated power has been demonstrated to result in better operating reliability.

8.2.2 Operating speed

The vendor shall not apply an engine at an operating speed either greater or less than the engine manufacturer's
recommended continuous duty speed range.
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8.2.3 Starting systems

8.2.3.1

General

Electric, air or gas starting systems for the engine driver should be specified by the purchaser.

NOTE

8.23.2 Ai

Engine shutdowns are addressed in clause 14.

r or gas starting systems

Unless otherwise specified, air or gas starting systems shall include the items listed below:

a) manual

b) if requir

maximu
c) safetyre
d) spring-lo
e)

f)

air or gas
The sta

to skid

conside

8.2.3.3

include the fq
a) electric

b) if speci

temperg
c) if specif
8.24 Airin
8.2.41

8.24.2
outdoor serv

Eltr
Electric starfin

block valve to isolate the following system;

bd, a regulator to provide proper starter pressure. The purchaser shall specify source and
M pressure of air or gas available for the starting system;

ief valve (see 11.18 for sizing, setting criteria and venting);
hded (spring to close) quick-opening valve;

starter with lubricator and strainer;

%er vent piping (sized for at least the same diameter as thé.starter exhaust connection) sha

ed in the installation and is the responsibility of the pufchaser.

ctric starting systems

g systems, when provided, shall be suitable for the electrical area classification (5.5)
llowing items:

starting motor with starting control;

fied, a battery set with sufficient capacity to start the engine at the lowest specifie
ture;

ed, a charging altermator of sufficient capacity to charge the battery set furnished.

take system
\ir shall not)be taken from inside enclosed buildings.

Unless’ otherwise specified, the engine manufacturer's standard dry-type air intake filter, s

minimum/

| be piped

dge unless otherwise specified by the purchaser. The safe disposition of the starter vent gas shall be

and shall

i ambient

uitable for
conform to

ce;shall be provided. If alternative filters are specified by the purchaser, their design shall

the following

minimum criteria.

a) The micrometre particle rating shall be that recommended by the engine manufacturer.

b)

NOTE

Site environmental conditions (blowing sand, ice, snow, etc.) shall be taken into consideration.

build-up on the filter.

c)

18

The filter shall be oriented to allow in-service maintenance.

For low temperature applications, the inlet air may need to be heated (with exhaust heat for example) to avoid frost
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8.24.3 In addition to the above, the following features shall be considered for air filters that are mounted
remote from the engine.

a) Piping and supports shall be furnished by the purchaser, unless otherwise specified.
b) Inlet piping to the engine shall have internal-surface corrosion protection.
c) Airfilters shall be placed so that ground dust or snow will not clog the filter.

8.24.4 All ducting, including air cleaner-to-manifold connections, shall be air-tight to avoid the intake of
unfiltered air.

8.2.4.5 Restricted inlets, sharp or numerous bends, and undersized piping shall be aveided. Maximum
pressure drop shall not exceed engine manufacturer's recommendation.

8.2.4.6 A pressure drop indicator shall be provided if specified by the purchaser.

8.2.5 Exhaust system

8.2.5.1 The exhaust system shall be properly anchored and supported, include all interconnecting piping, and
direct the [expansion of the piping involved away from the engine. If an expansion joint is requiref, it shall be
stainless dteel.

NOTE Bellow-type expansion joints are preferred to flanged ones.

8.2.5.2 The muffler/silencer shall be painted with high-temperature-resistant aluminium paint ¢r equivalent
protection

8.2.5.3 Exhaust piping shall be designed such that the back-pressure limitations of the engine are not
exceeded

8.2.54 Provision shall be made to prevent-rainwater from entering the system and to eliminatge water from

exhaust ga@ses or condensation.
8.2.5.5 Unless otherwise specified,\an industrial-type exhaust silencer shall be provided. If gn alternative
exhaust silencer is specified by the purchaser, its design shall conform to the minimum criteria as spgcified on the
data sheefls, such as

— sound attenuation,

— persohnel protection,

— sparktarrestingcapability.

8.2.5.6 Insulation and/ or guarding of hot metal surfaces shall not be provided, unless otherwis¢ specified by
the purchgser. However, adequate clearance shall be provided for insulation and/ or guarding by otherp.

U)

8.2.6 Engine ignition system

The engine ignition system shall be suitable for the electrical area classification specified by the purchaser. The
engine shall be equipped with a complete ignition system of the manufacturer's standard design, unless otherwise
specified by the purchaser.

For outdoor installation or if specified by the purchaser, all components shall be of weather-protected design or
fitted with weather covers to prevent rain from directly contacting or accumulating in system components.
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8.2.7 Engine emissions

8.2.71

General

Compliance with any imposed exhaust gas emission regulations is the responsibility of the purchaser. To assist the
purchaser in the selection of equipment as well as to supply the applicable regulatory body with accurate emission
data, the vendor shall provide either engine manufacturer's performance data or actual stack test data, if specified
by the purchaser. The purchaser shall furnish the fuel gas composition, the known emission level limits and their

units for the i

8.2.7.2

nstallation on the data sheets when requesting emission data.

Emission data

If specified
specified eng

nitrous g
carbon 1
non-mef
sulfur di
The basis for

a) The eng

by the purchaser, emission data shall be supplied by the vendor for the following-'com
ine load conditions:

xides;

honoxide;

hane hydrocarbons;

bxide.

obtaining the amounts of these compounds is as follows.

ine shall be loaded to either its rated power shown of/the data sheets, or the engine man

nameplate rating, as specified by the purchaser.

b) The fue

test gas
c)
8.2.7.3
If a catalytic
specified by

or heat load
air/fuel ratio

and specified fuel gas shall be noted.

The air/fuel ratio shall be within the engine manufacturer's recommended range.

Emission control device

converter or other exterhal device is provided by the vendor to meet the air emission req
the purchaser, the engine rated power shall reflect the effects, if any, of the additional bac
5 placed on the engine by the device. Any special operational considerations, fuel gas co
br lubrication specifications shall be clearly stated in the vendor's proposal.

8.2.8 Engine lubrication'system

Engines shag
specified.

Il beceguipped with the engine manufacturer's standard lubricating oil system, unless

pounds at

ufacturer's

gas composition used for the test shall be shown and differences, if any, related to differefces in the

uirements
-pressure
mposition,

otherwise

8.2.9 OQil level control

A crankcase oil level control device shall be furnished by the vendor. A storage tank with level gauge shall be

furnished by

the vendor if specified by the purchaser.

8.2.10 Fuel gas system

Unless otherwise specified, the fuel gas system shall include the following items:

a)

20

pressure-reducing regulator with downstream pressure gauge and isolating valve;
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b) relief valve sized for maximum output capacity of pressure-reducing regulator based on maximum supply
pressure and orifice installed in regulator. See 11.18 for sizing, setting and venting criteria;

c) fuel gas system manual block valve;

d) automatic valve in fuel gas system to shut off fuel gas to the engine and vent engine side of fuel gas system
when engine is shut down;

e) fuel gas filter/separator, if specified, installed downstream of the high-pressure regulator.

8.2.11 Fuel gas composition

The fuel das composition and pressure, if different than the compressed gas, shall be shown in(the|data sheets.
Any contaminants shall be listed by the purchaser, and the engine manufacturer shall be consulteq for fuel gas
treatment fequirements and special precautions.

If several fuel gas sources can be used (e.g. start-up case, emergency, etc.), it should be;so mentiongd in the data
sheet, with indication of the changeover time.

WARNING — Use of an alternative gas with low methane index can result in detonation and possibly
engine ddstruction.

8.2.12 Crankcase relief devices
Crankcase relief devices shall be furnished on the engine crankcase, unless otherwise specified by the purchaser.
These deyices shall incorporate downward-directed apertures (away from the operator's face), a flgme-arresting
mechanisin, and a rapid-closure device to minimize reverse flow.

The total throat area of these devices should be not less‘than 70 mm?2 for each cubic decimetre of crankcase free
volume.

8.3 Ele¢tric motors

8.3.1 Maqtor type
The purchpser shall specify the motor type on the data sheets, including electrical data, starting conditions, type of

enclosure| area classification, type ‘of insulation, service factor, ambient temperature, elevation, and accessories
such as temperature detectors;Vibration sensors, heaters and instrumentation.

8.3.2 Ratted power

The motof power ¥ating, including service factor if any, shall be a minimum of 110 % of the compressor rated
power. Unjess,otherwise specified, the design of the motor shall conform to IEC 60034, IEC 60079 and IEC 60529.

8.3.3 Motereurrent-variationtimits

The combined inertia of rotating parts of motor-compressor installations shall be sufficient to limit motor current
variations to a value not exceeding 66 % of the full-load current (see IEC 60034) for all specified loading conditions,
including unloaded operation with cylinders pressurized to their normal suction pressures.

The purchaser shall provide the vendor with the electrical system data necessary for proper design.

NOTE The power supply for some installations may require tighter control of current variations to protect other equipment
in the electrical system. Standard motor performance data are based on steady-state load conditions and may not reflect actual
performance under the variable torque conditions encountered when driving reciprocating compressors. With induction motor
drivers, the effects of variable torque and resultant current pulsations are more pronounced and require closer evaluation.
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9 Coolin

9.1

This Internati

9.2 Gase

g system

General

onal Standard is not applicable to shell-and-tube type and plate-type coolers.

ngine

An engine cooling system shall include the following features as appropriate:

a) engine

turbochs

b) elevated

and drai
c) thermos
d) plugged

e) plugged
9.3 Comp

9.3.1 Circu

[l 4 'H (o) H P~ N FY H £ $ £ H Lk et 'H
uurdarit OUUllUll\O} do reyuincu Uy une Ullylllc mraruraciuur <l TUT CIIBIIIU qullballlly v

rger, air aftercooler (if required) and engine jacket cooling;

de-aerating-type reservoir with gauge glass, vent line, coolant level switch, overflow, filling
N. Gauge glasses are not required on engine radiators;

atic coolant temperature control in accordance with the engine manufacturer'ssrecommenda
manual drain connection(s) to completely drain equipment and system}

manual vents to completely vent equipment and system.
ressor

lated coolant

9.3.11

provided, eit
within the te
The cylinder
permit workir

NOTE Fq
cylinders at arf

9.3.1.2
coolant.

The purchas

Coolant
condens

a)

ier separate or integral with the engine cooling‘system, to provide coolant to the compressag

If furnished, the cylinder jacket system shall be designed to positively prevent leakage of g

coolant-cooled cylinders are furnished, a c@mpressor-cylinder jacket cooling system
perature limits recommended by the compressor manufacturer for the specified compress
cooling-system piping shall be equipped-with vents and low-point drains. Manual block
g on the compressor unit or auxiliary_ équipment without draining the engine cooler, shall be

r low-temperature operation, temperature controls may be necessary for heating the coolant and
appropriate temperature.

br is cautioned regarding the following.

inlet températures less than 5 K greater than gas inlet temperatures may cause gas
ation.

b) InsufficiTnt coolant flow or low coolant velocity may cause fouling of the cylinder jacket system.

il, engine

connection

fion;

shall be
r cylinders
on duties.
valves, to
furnished.

eeping the

Bs into the

tonstituent

c) Coolant

9.3.1.3

exit temperature more than 17 K above gas inlet temperature may cause capacity reduction.

Sight flow and temperature indicators shall be furnished if specified by the purchaser.

9.3.2 Thermo-syphon and static cooling

If applicable, the compressor-cylinder jacket cooling system may be either static or thermo-syphon type where the
compressor discharge temperatures are within the temperature limits recommended by the compressor
manufacturer for the compression duties.

22
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9.3.3 Rod-packing cooling

Unless otherwise specified on the data sheets, the pressure packing case cooling shall be in accordance with the

following.

a) The compressor manufacturer's standard design may be used for packing gauge pressures up to 17,0 MPa
(170 bar) on piston rods 65 mm (2 1/2 in) in diameter or less.

b) Cooled packing cases with totally enclosed cooled cups are required for packing gauge pressures above
17,0 MPa (170 bar). Internal tubing of austenitic stainless steel and forged fittings shall be furnished by the
compressor manufacturer.

c) |If pac
requir
type ¢

9.3.4 Crankcase lubricating oil

A compre
(with therr
lubricating

9.3.5 G4ds cooling

Gas inter
purchaser

9.4 Types of coolers

9.4.1 Air

Units whig
compact d

NOTE

9.4.2 Radiator

Packages

King cooling is required, the compressor manufacturer is responsible for advising the vendo
ements such as flowrate and pressure, pressure drop, temperature, filtration, corrosion’ p
f coolant.

5sor oil cooling system, if required by the compressor manufacturer, shall be provided eit
hostat) or integral with the engine cooling system to provide coolant\te’ the compressor s
oil cooler.

tooling shall be provided as required, and gas aftefcooling shall be provided as spe

-cooled heat exchangers

h require air cooling of several streams should be equipped with finned-tube exchangers mg
poler assembly.

Information on air-cooled heat'exchangers is provided in ISO 13706 and in AP| 661.

requiring air coeling of only engine jacket coolant may be equipped with a radiator-type

type) cool

9.5 Air{cooled heat exchangers

9.5.1 Properties

r sized for the)site conditions.

 of minimum
otection and

her separate
hell-and-tube

cified by the

unted in one

(automotive-

Physical a

nd thermal properties of the fluids to be cooled shall be obtained from recognized sources.

9.5.2 Glycol/water

The coil sections intended for cooling engine and compressor cylinder jackets, if any, shall be designed to cool a
50 % solution of ethylene glycol in water or other special solutions as required by the engine or compressor
manufacturer at maximum specified ambient temperature.
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9.5.3 Cooler maximum allowable working gauge pressure
The maximum allowable working gauge pressure of the gas sections shall exceed the rated discharge pressure by

at least 10 % or 170 kPa (1,7 bar), whichever is greater, at a temperature of 180 °C. The maximum allowable
working gauge pressure of the oil or water sections shall be at least 700 kPa (7 bar).

9.5.4 Pressure design code

The cooler shall be designed and constructed in accordance with the pressure design code specified or agreed by
the purchaser.

EXAMPLE ISO/TS 16528 or ASME VIII.

9.5.5 Heat|load and flowrate
Heat transfell equipment for packaged compressor units shall have the following design flowrate's and heat loads.

— Gas cogler: Intercoolers and aftercoolers (when supplied) shall be designed for the rated capafgity of the
compregsor plus the latent heat of any condensables with a minimum fouling facter’of 0,35 m2-K/kW

— Engine jpacket coolant, oil and auxiliary coolers: These shall be designed.for-equipment manufacturgr's excess
capacity|but not less than 110 % of the equipment manufacturer's calculated heat load and a minimum fouling
factor of{0,09 m2.K/kW for coolant and 0,18 m2-K/kW for oil.

9.5.6 Pressure drop

Unless otherwise specified, the allowable pressure drop for gas coolers shall be in accordance with Tablg 2.

Table 2 — Allowable pressure drop for gas coolers

Absolute operating pressure Allowable pressure drop
MPa MPa
< 0,25 5 % up to maximum 0,007 5
>0,25and <,7 3 % up to maximum 0,035
>1,7 and-<'7,0 2 % up to maximum 0,07
7,0 1%
NOTE 1 bar =0 MPa = 10° Pa.

9.6 ArranPement and construction

9.6.1 Cooler air flow

Unless otherwise agreed, air-cooled heat exchangers shall be arranged so that air is not drawn from or directed
toward the prime mover.

9.6.2 Fan tip speed

Fan tip speed shall not exceed 70 m/s, unless otherwise specified by the purchaser.
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9.6.3 Draft

Either induced-draft or forced-draft air circulation may be used with cooler assemblies other than radiators.
9.6.4 Fins

The ends of fins shall be stapled or brazed, unless otherwise specified by the purchaser.

9.6.5 Tube material — Steel

Steel tube|§ shall be used, unless specified otherwise by the purchaser, and shall conform to the appropriate
recognized standards. For all size steel tubes, the wall thickness shall be not less than 1,5 mm.

9.6.6 Tupe material — Marine brass

If marine prass tubes are specified, they shall comply with the appropriate recognized)standard gnd with wall
thickness |n accordance with Table 3.

9.6.7 Cl¢an-out facilities

Air-cooled|exchangers, other than radiator type, shall have header plugs t0 facilitate clean-out and replacement of
each tube

Table 3 — Minimum wall thickness for marine brass tubing

Metric sizes US Customary sizes
Nominal tubing size Minimum wall thickness Nominal tubing size Minimum wall thickness
OD mm mm ODin in
<20 1 < 3/4 0,042
> 20 1,2 > 3/4 0,049

9.6.8 Air flow control

If specified by the purchaser, -air-cooled heat exchangers shall have automatic temperature control{ This control
may be gdccomplished by.-means of louvres, variable-speed fans, variable-pitch fans, bypass valves or any
combinatipn of these. Manual louvres shall be adjustable from ground level. Louvres that cannot e seen from
ground level shall have,position indicators clearly visible from ground level.

9.6.9 Scfeens-and guards

If specified ) ) il gua ) ] ) ifficiently large to
minimize any pressure drop into the cooler and be easily removable for cleaning. Unless otherwise specified, insect
screens shall be 3,25 mm (#10 swg) galvanized steel mesh and hail guards shall be 12 mm (1/2 in) to 20 mm
(3/4 in) expanded metal.

For other guards, see 6.14.5.

9.6.10 Fan support

Fans for air-cooled heat exchangers, other than standard engine radiators, shall be supported by a tripod or
equivalent structure.

For V-belts see 6.14.3.
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9.6.11 Lubrication

Lubrication supply lines of the fan drive system shall be piped to a location to permit lubrication safely without
shutting the unit down and without guard removal.

9.6.12 Pipin

g supports

Piping supports shall be attached to the cooler structure and not welded to the cooler sheet metal.

10 Press

re vessels

10.1 Gene

10.1.1 Cod¢q

Pressure ve
agreed by th

EXAMPLE
10.1.2 Mate

All materials
quality of we

10.1.3 Corr¢sion allowance

Unless other;

10.1.4 Flanges

Unless othe
flanges shall
for Class 90(

NOTE
fatigue life.

Sl

10.1.5 Threaded connections

al

Esels shall be designed and constructed in accordance with the pressure design code s
b purchaser.

ISO/TS 16528 or ASME VIII.
rial

in contact with the process gases shall be compatible with the gases handled. Materia
ding shall be in accordance with the specified pressure design code.

(wise specified, flanges shall tbe*in accordance with ISO 7005-1, except that lap-joint a
not be used. Ring-type joints or spiral-wound metallic gaskets with a centring ring shall be
flanges or higher.

p-on flanges are not Used on piping and appurtenances around reciprocating compressors due to th

Use of thre

a
directly plugged<applications. If used, threaded connections shall not exceed DN 50 (2 in). Only ma
hath be employed. Pipe threads shall be tapered in accordance with 1ISO 7-1 or ASME B

threadolets

ed connections shall be held to a minimum and not be used for gas piping, except for thern

vise specified, the corrosion allowance forcarbon steel vessels shall be a minimum of 3 mm|.

becified or

s and the

nd slip-on
employed

eir reduced

howell and
hufactured

1.20.1, as

specified, and be minimum Class SUUU. Threaded connections shall not be used In 10XIC gas Service.

10.1.6 Flanged connections

Connections DN 50 (2 in) and larger shall be flanged. Machined and studded connections are not permitted.

Connections

DN 40 (1 1/2 in) or smaller shall be designed in accordance with 11.4.

10.1.7 Baffles and partitions

Regardless of materials, all baffles and partitions shall have a minimum thickness of 9 mm.
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10.2 Separators

10.2.1 Internal separators

31:2002(E)

Internal separators shall be designed to ensure that the inlet stream is not deflected toward the upper portion of the

vessel.

10.2.2 Arr:

angement

Spacing of the inlet nozzle, of mist extractors, liquid-level controls and high-liquid-level shutdowns shall be such
that the separator functions to prevent liquid from reaching the compressor cylinders

10.2.3 Lig

Any liquid{level control device shall be positioned outside turbulent areas.

10.2.4 Mist extractor

Unless oth

austenitic [stainless steel or other materials of a superior corrosion resistance. Mesh-type mist extr
furnished, |shall be supported both above and below the mesh material.

10.2.5 Equipment

The minim

— manupl drain;

— auton

— high-level shutdown device.

If an exterpal liquid-level gauge is specified, (it shall be equipped with isolating, vent and drain valves.
gauge is specified, it shall be equipped with isolating and vent valves.

10.2.6 Diameter

The purch
based on {

a) k factprs for determining maximum allowable superficial velocity for vertical compressor separat
for each separator service class described as follows:

1) spparator service class A, k = 0,35;

uid-level control devices

erwise specified, vane- or mesh-type mist extractors shall be furnished< They shall be congtructed from

um equipment furnished on separators shall be as follows:

atic drain valve with liquid level controller;

aser shall specify the,separator service class required. The diameter of a vertical separ
he separator clasS-specified, using the following procedure, unless otherwise specified by th

actors, when

If a pressure

ptor shall be
e purchaser.

prs are listed

eparating 1or aesign condaitions onty. NO Capdacity 10r Hquia Siugs 1rom mniet piping, or conae

sation mists

produced by inlet valve throttling. No capacity for gas flow increases due to start-up surges, pressure
changes or compressor clearance adjustments. No capacity for changes in gas and liquid densities and
temperature.

2) separator service class B, k = 0,25;

Separating for design conditions plus moderate additional separating capacity. Generally used only for
interstage separators without sidestreams.

3) separator service class C, k£ =0,18;
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Separating for design conditions plus substantial additional separating capacity. Generally used only for
suction separators.

b) Maximum allowable superficial velocity, the actual gas volume flowrate, and the minimum separator diameter
required shall be calculated using the following equations:
v =03048 k | 21779 |05
Pg
D= [4611/) 05
T -V
where
k is al|constant depending on the separator service class;
v is tHe maximum allowable superficial velocity through the separator, in metres persecond;
p, s the liquid density at operating conditions, in kilograms per cubic metre;
Pyg is tHe gas density at operating conditions, in kilograms per cubic metre;
gy is the gas volume flowrate at operating conditions, in cubic metrespér second,;
D is the minimum internal diameter of the separator, in metres.
10.3 Pulsation suppression devices

10.3.1 Pulsation control

Pulsation co
vendor. Med

pulsation frequencies generated by the compressor.

Caution sholild be exercised in applying.air-cooled heat exchangers because of their susceptibility to

induced vibra

10.3.2 Size

If volume bo
volume bottl

htrol and pulsation studies shall be specified by the purchaser and shall be quoted separa
hanical natural frequencies and acoustic (organ-pipe) frequencies should not be coing

tion in systems and structures:

ltles are specified-by the purchaser and a special pulsation dampening design is not speg

ely by the
ident with

pulsation-

ified, then

es shall be furnished on the suction and discharge of each stage. The bottle volumé shall be

becified in

determined Iy the sum\of all the cylinder-swept volumes connected to it, multiplied by the factor s
Annex B.

NOTE If fhe.cylinder is double-acting, then the swept volume is the sum of both ends of the cylinder.

10.3.3 Drains

Easily accessible plugged drains, DN 20 (3/4 in) minimum size, shall be provided. If baffle plates are utilized, a
drain shall be provided in each chamber. Where multiple drains are impractical, circular notched openings in the
baffles located at the low point of the vessel wall may be used with the purchaser's approval.

10.3.4 Internal risers

Internal nozzle risers on suction and discharge bottles, if used, shall be slotted or have weep holes (sufficiently
sized to avoid plugging) to prevent an accumulation of liquids in the pulsation bottle.
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10.3.5 Inlet and discharge connections

Regardless of the use of pulsation suppression devices, the diameter of the piping to or from the compressor
cylinders shall be at least equal to the diameter of the compressor cylinder nozzles. If pulsation suppression
devices are used, the inlet piping to the suction bottle shall be at least equal to the diameter of the compressor
cylinder suction nozzle.

10.3.6 Re

inforced connections

All flanged branch connections shall be reinforced in accordance with the specified pressure design code.
Additional reinforcement and/or local stress analysis may be required to take into account stress concentration and

fatigue lod

11 Piping and appurtenances

11.1 Ger

11.1.1 Cade

Piping de
otherwise

NOTE For the purposes of this provision, ANSI/ASME B 31.3 is equivalent to ISO 15649.

11.1.2 System

Piping sygtems shall include carbon steel or stainless steel piping, isolating valves, control valves,
pressure reducers, orifices, thermowells, pressure gauges, sight flow indicators, and all related vents g
11.1.3 Scppe

The vendgr shall furnish all piping systems, including mounted appurtenances, for all equipment mo
skid. Pipirlg for connection to the purchaser's system shall terminate with flanged connections at the

skid or at gnother readily accessible-ocation.

11.1.4 Gas piping and appurtenances

The exten
purchaser
tracing an

ds resulting from pulsations and vibrations.

peral

5ign and joint fabrication, examination and inspection shall belin accordance with 1SO 1
specified.

t of gas piping\t6 be supplied by the vendor shall be specified by the purchaser. If spe
or required_by the vendor, the piping and appurtenances shall be designed and arranged
i insulatiem

11.1.5 Dr

wings

b649, unless

relief valves,
nd drains.

unted on the
edge of the

cified by the
to allow heat

If specified, the purchaser shall review the arrangement drawings of all piping and appurtenances (pulsation
suppression devices, inter-coolers, after-coolers, separators, knockouts, air intake filters, expansion joints, vessels,
etc.) immediately upstream or downstream of the compressor prior to fabrication.

11.2 Design

Design of piping systems shall achieve the following:

— proper support and protection to prevent damage from vibration or from shipment, operation and maintenance;

— minimize loads on the nozzles of cylinders and pulsation suppression devices;
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avoidance of pipework bending forces and/or introduction of adequate flexibility to minimize stress;

good accessibility for operation, maintenance and cleaning;

access openings;

eliminati

— eliminatipn of low points in the inlet process piping including recycle/by-pass piping that could trapAiq

— use of p|pe clamps on all gas piping and on all piping DN 50 (2 in) and larger;

— supportq shall not be welded directly to gas piping.

11.3 Assembly

All pipework should be assembled at the vendor’s/sub-vendor's facilities to demonstrate correct assembly.
11.4 Connections

Connections|DN 40 (1 1/2 in) or smaller shall be designed to minimize*overhung mass and shall be re

avoid break3
nozzles or b
space.

11.5 Fabrig

Welding fittin

change dianeter in a piping run. Break-out flanges or unions shall be included when packages need di

for transportg

For flanged j

11.6 Seal welding

Where threa
case the sed
equipment, g

NOTE Fd

on of air pockets;

complete drainage through low points without piping disassembly;

installation in a neat and orderly arrangement adapted to the contour of the machine and not obstructing

ge due to vibration. This reinforcement should preferably be by the use of integrally reinfor
bracing back to the main pipe in at least two planés. Bracing shall be arranged to occupy

cation
gs, flanges and threaded connections(shall be held to a minimum. Pipe bushings shall not
tion.

pints see 10.1.4.

ed joints are permitted, they shall not be seal welded, unless so specified by the purchase
welding shallkbe carried out in accordance with ISO 15649. Seal welding is not permitted o
n instruménts, or where disassembly is required for maintenance.

r the purposes of this provision, ANSI/ASME B 31.3 is equivalent to ISO 15649.

uid;

nforced to
ced forged
minimum

pbe used to
sassembly

I, in which
h cast iron

11.7 Sizes

Connections, pipe, valves and fittings that are DN 32 (1 1/4 in), DN 65 (2 in1/2), DN 90 (3 1/2 in), DN 125 (5 in),
DN 175 (6 7/8 in) or DN 225 (8 7/8 in) in size shall not be used. If the use of proprietary equipment makes this
impractical, the vendor shall ensure that all the purchaser's connections are adapted to standard sizes.

11.8 Pipe material and sizes

Stainless steel piping and all piping carrying the process gas shall be seamless. Piping shall conform to appropriate
recognized standards, such as ASTM A 106 or ASTM A 312, or as specified by the purchaser. Pipe wall thickness
shall be in accordance with Table 4.

30
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Table 4 — Minimum pipe wall thickness
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Material Nominal pipe size Minimum schedule

DN NPS ANSI

Carbon steel <25 <1 160

Carbon steel > 25 >1 80

Carbon steel > 80 >3 40

Carbon steel > 250 > 10 STD

Stainless steel <40 <15 40

Stainless steel > 50 >2 10

11.9 Tub

ing material and sizes

All tubing|shall be seamless stainless steel and shall conform to appropriate_recognized standafds, such as
ASME A 269. With the exception of cylinder lubrication, tubing wall thickness-shall be in accordance with Table 5.

Cylinder Iybrication tubing shall be at least 6 mm (1/4 in) outside diameter with-a minimum wall thickness of 1,5 mm
(0,065 in).

Table 5 — Minimum tubing wall'thickness

Metric sizes US Customary sizes
Nonjinal tubing size Minimum wall thickness Nominal tubing size Minimum wall thickness
OD mm mm OD in in

62 1 1/42 0,035
ga 1

10@ 1 3/82 0,049
12 1,5 2 0,065
20 2 3/4 0,095
25 3 1 0,109

a8 These sizes are permitted for instrument and control air and inert gas purge only.

11.10 Valves

Valves in flammable or toxic service shall be steel and, when specified, shall have bolted or welded bonnets, bolted
glands.

11.11 Flange orientation

Bolt holes for flanged connections shall straddle lines parallel to the main horizontal or vertical centrelines of the
equipment.

11.12 Plugs

Tapped openings shall be plugged with solid steel, long-shank or hexagonal-head plugs. Pipe threads shall be
coated with a non-locking pipe thread sealant. Polytetrafluoroethylene (PTFE ) tape is not acceptable.
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11.13 Start-up screens

If compressor process inlet piping and pulsation suppression equipment are furnished by the vendor, provisions
shall be made for the insertion of temporary start-up screens just upstream of the suction pulsation suppression
device. The design of the piping system, the suction pulsation suppression device and the temporary start-up
screens shall afford easy removal and reinsertion of the screens without the necessity of pipe springing. The
design, location and orientation of the screens shall be agreed by both the purchaser and the vendor prior to
manufacture or purchase.

If specified, the vendor shall supply removable spool pieces that accommodate temporary start-up screens.
Sufficient pressure taps to allow monitoring of the pressure drop across the screen shall be provided.

11.14 Lubricating oil piping requirements
11.14.1 Lubricating oil piping system

The vendor ghall supply a complete compressor-lubricating oil piping system with its mounted appurtenances when
applicable.

11.14.2 Material

If specified, pressurized lubricating oil lines downstream of the filter (with"the exception of cast-in-frame lines or
passages) shall be made of austenitic stainless steel. For either tubing 6r piping, bends shall be used t¢ minimize
the number ¢f fittings wherever possible. Steel fittings shall be furnished.with stainless steel tubing. Presgure piping
downstream |of oil filters shall be free of internal obstructions or poekets (such as those created by s¢cket weld
fittings) that ¢ould accumulate dirt at pipe joints. Non-consumable-back-up rings and sleeve-type joints shall not be
used. Other [piping fittings shall be of the socket-weld or butt-weld type. When butt welds are necesgary, such
precautions as internal grinding of joints and use of gas tungsten-arc welding for the first weld pass shall be taken
to prevent w}ld splatter inside the lines. After fabricationy il lines shall be thoroughly cleaned and prgserved. In
addition, carfpon steel piping shall be pickled and passivated.

11.15 Coolant piping requirements

11.15.1 Coolant piping

If coolant piping is specified to be furnished by the vendor, the vendor shall supply a piping system for all
equipment njounted on the skid, including radiators and coolers. The piping shall be arranged to provide a single
inlet connecfion on the bottom“\and a single outlet connection on the top for each coolant circuit operating at
different inlef temperature levels; and shall include a coolant control valve.

11.15.2 Coolant vents-and drains

Coolant pipipg shall"be arranged so that air cannot be trapped. Where air traps cannot be avoided, venting
equipment shall. be provided. All low points shall have drains. All liquid-cooled compressor cylinderg shall be
equipped with-valved coolant drains-

11.16 Instrument piping requirements
The vendor shall supply all necessary tubing, valves and fittings for all instruments and instrument panels. A

common connection for remotely mounted instruments measuring the same pressure may be used where
convenient.
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11.17 Drain and vent piping

11.17.1 Drains and vents

Unless otherwise specified, external drain and vent piping shall be schedule 80 carbon steel not less than DN 20
(3/4 in) nominal size. However, vent connections in the packing case and interconnecting tubing within or from the
distance piece shall be in accordance with 11.9.

11.17.2 Common distance piece vent header

If specifie

by the purchaser, a common distance piece vent header terminating at the edge of the

kid shall be

furnished

by the vendor.

11.17.3 Common distance piece drain header

If specified by the purchaser, a common distance piece drain header terminating at the\e€dge of the

furnished

11.17.4 Cq

If specified
by the ven

Dy the vendor.

bmmon packing vent header

by the purchaser, a common packing vent header terminating at the edge of the skid shall
dor.

11.18 Relief valves

11.18.1 Relief valve location

Relief val
system, e
valves sh3

hch interstage system and final dischargesystem. When gas coolers are present in any ¢
Il be located upstream of the cooler.

11.18.2 R¢lief valve design

Relief val
approval.

es shall be of a conventional design. Pilot-operated relief valves may be used with the

11.18.3 R¢lief valve sizing

skid shall be

be furnished

es shall be located in each continuous system, including but not limited to, the comprgssor suction

ystem, relief

purchaser's

If specified, the vendorshall furnish relief valves that are to be installed on equipment or in piping that the vendor

supplies. T
conditions
equipmen
requireme|

[he purchaser-shall specify if additional suction relief valve capacity is required to protect the
other than)rated. Other relief valves shall be furnished by the purchaser. Relief valves for
shall_eomply with all relevant local codes and regulations and shall meet the limiting

hts7given in ISO 4126-1 and in APl RP 520, parts | and Il, provided these requirements d

with the a

bove codes and regulations. The vendor shall determine the size and the set pressure of al

package for
all operating
relief valve
b not conflict

relief valves

related to the equipment. The vendor's proposal shall list all relief valves and shall clearly indicate those to be
furnished by the vendor. Relief valve location and settings, including accumulation, shall take into consideration all
possible types of equipment failure, mal-operation and the protection of piping systems.

NOTE

For the purposes of this provision, API 526 is equivalent to ISO 4126-1.

11.18.4 Relief valve material

Unless otherwise specified, relief valves shall have steel bodies.
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11.18.5 Relief valve setting

Relief valves shall be set to operate at not more than the maximum allowable working pressure, but not less than
the values listed in Table 6.

11.18.6 Reli¢f-valve venting

Each relief v
location into
purchaser.

If specified, 3

The effect o
because bac

11.19 Blowdown valve

If specified b
released gag
edge of the s

11.20 The

Thermowells

Table 6 — Relief valve settings

Rated discharge gauge pressure Minimum relief valve set pressure
(each stage) margin above
MPa (bar) rated discharge pressure
< 17,0 (170) 10 % @
> 17,0 (170) to < 24,0 (240) 8 %
> 24,0 (240) to < 34,5 (345) 6 %
> 34,5 (345)b b

@  Not less than 0,1 MPa (1 bar).

Shall be agreed by the purchaser and vendor.

the atmosphere or into a common vent header terminhating at the edge of the skid, as speci

tmospheric vents shall have weep holes at the lowest point near the relief valve.

f back-pressure should be considered:-when selecting and sizing relief valves and ven
k-pressure can prevent relief valves ftom relieving at their set pressure.

y the purchaser, a package’blowdown valve shall be furnished by the vendor. The vent pipe
either upward at a safe/location into the atmosphere or into a common vent header terming
kid or elsewhere, as_specified by the purchaser.

mowells

shall be-in“accordance with 13.3.2 and 13.3.3.

11.21 Insulation and/or guarding

blve shall be connected to a vent pipe. The vent pipe-shall vent released gas either upwarg at a safe

fied by the

systems,

shall vent
ting at the

Insulation and/or guarding shall be in accordance with 8.2.5.6.

12 Electrical systems

12.1 Codes

Motors, electrical components and electrical installations shall comply with all applicable local codes and

regulations.

34
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12.2 Power supply

If electrical equipment is to be supplied by the vendor, electrical power supply characteristics for motors, heaters
and instrumentation shall be specified by the purchaser.

12.3 Wiring

All power and control wiring within the confines of the main unit base area, any console base area, or any auxiliary
skid area shall be resistant to oil, heat, moisture and abrasion. Stranded conductors shall be used within the
confines of the skid and other areas subject to vibration. If rubber insulation is used, high-temperature
thermoplastic sheath shall be provided for insulation protection. All wiring shall be suitable for operating
temperatures.

12.4 Maintenance

To facilitale maintenance, adequate clearances shall be provided for all energized components (such as terminal
blocks and relays) on all equipment, regardless of the voltage level.

12.5 Insulation
All electrical materials including insulation shall be corrosion-resistant and fien-hygroscopic insofar as possible.
If specifieq for tropical locations, all materials shall be treated as follows:

a) All parts (such as coils and windings) shall be protected against fungus attack.

b) Materjals subject to corrosion shall be suitably protected.

12.6 Conduits and cable runs

All wiring, including that for power and instrumentation, within the limits of any skid area, shall be prot¢cted against
mechanical damage, properly bracketed to/ minimize vibration and isolated or shielded to prevent| interference
between Voltage levels. When used, conduits may terminate (and in the case of temperature-element leads, shall
terminate)| with a flexible metallic conduityof sufficient length to permit access to the unit for maintenance without
removal of the conduit. Flexible metallic conduits, if used, shall be liquid-tight and suitable for the specified area
classificatipn.

12.7 Power installations

Unless otherwise specified by the purchaser, electrical power installations with nominal voltages up to {1 000 V shall
be in accordance with IEC 60364-5.

12.8 Earthing

Earthing connections shall be provided on each skid and on off-skid-located panels and equipment. Equipotential
bonding conductors shall be provided between the skid and the skid-mounted control panel as well as for all
equipment parts without a direct metallic contact to the skid or to the compressor.

12.9 Terminations
Unless otherwise specified, all leads on terminal strips, switches and instruments shall be permanently tagged for

identification. All terminal boards in junction boxes and control panels shall have at least 20 % spare terminal
points.
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13 Instruments and controls

13.1 General

13.1.1 Compressor control systems

Compressor control systems may be pneumatic, hydraulic, electrical or electronic and may be operated either
manually or automatically. The purchaser shall specify the control signal (purpose or function), the type of control
system (manual, automatic or programmable) and control range. The purchaser shall specify which process

sensing lines handling flammable, toxic, corrosive or high-temperature fluids require transduced signals to the
instrumentation—The purchaser shall alsc cpnr‘if\ll the source of the control cign:\l andits anqifi\/ify and range. The

vendor shall
means of log

describe the complete control system (including alarms and shutdowns) in his scope (of
ic diagrams in accordance with IEC 60848.

supply by

If the contrdl system is supplied by others, the vendor shall provide logic diagrams ofthe “critical functions
associated wjith the compressor operation (starting, stopping, capacity control, shutdowns, ete;):

Examples of|typical logic diagrams are given in annex C.

For corrosivg gases see clause 20.

13.1.2 Location

Unless otherwise specified, controls and instrumentation shall be suitable for outdoor locations.

13.1.3 Codds and standards

Instruments @ind controls shall meet the requirements of IECZ60079 and other standards specified by the|purchaser

and shall corf

13.1.4 Visib

All controls g
accessibility

13.1.5 Instrdmentation mounting

All instrumer
prevent dam

13.1.6 Pneumatic supply

Filtered and
controls, unl
level if the p

nply with all applicable local codes and regulations.

jlity and accessibility

for tests and maintenance.

tation shall be securely supported to eliminate vibration and undue forces on instrument pig
bge during shipment, storage, operation and maintenance.

regulated sweet dry natural gas or dry oil-free air shall be used to operate pneumatic instru

nd instruments shall be located and arranged for good visibility and easy access by operatgrs and for

ing and to

ments and

pSsTotherwise specified by the purchaser. The vendor shall state the consumption and the pressure

essure IS not speciiied by the purchaser. It natural gas Is used, all vents shall be tubed to a common

header terminating with a vent-pipe connection at skid edge or provided with a vent pipe to release the gas at a

safe location

. Gas-operated pneumatic instruments that vent shall have vent connections.

13.2 Instrument and control panel

13.2.1 General

A panel shall be provided for the compressor package. Unless otherwise specified, the panel shall include all
panel-mounted instruments for the equipment to be supplied by the vendor. The panel shall be designed and
fabricated in accordance with the purchaser's description. The instruments on the panel shall be clearly visible to
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the operator from the driver control point. Panels shall be completely assembled, requiring only connection to the

purchaser

13.2.2 Pa

's external piping and wiring circuits.

nel construction

Unless otherwise specified by the purchaser, panels shall be made of steel plate at least 3 mm (1/8 in) thick,

reinforced

, self-supporting, and closed on the top and sides.

If specified, the backs of panels shall be enclosed to minimize electrical hazards, to protect equipment from
tampering, or to allow purging and venting for safety or corrosion prevention. All flush-mounted instruments shall be
mounted on the front of the panel and all fasteners shall be of corrosion-resistant material. Each panel-mounted

instrumen

13.2.3 Pa

Control an
skid-moun

piping, an
not block

provided g

13.2.4 Pa

If more th

instrumen
(or its bas

Wiring wit

shall be identified by an engraved name plate.

hel mounting

d instrument panels shall be free-standing, skid-mounted or off-skid, as specified-by the pU
ted instrument panel shall be securely supported to minimize vibration, to”prevent und
j to prevent damage during shipment, storage, operation and maintenanee. The mounting
access doors or covers that must be removed for inspection or maintenance. Lifting ri
n panels weighing in excess of 50 kg.

hel wiring

an one wiring point is required on a unit for control oriinstrumentation, the wiring to eg
shall be provided from a single terminal box with terminal posts. The box shall be mountg
b, if any).

nin panels shall be installed in conduit or supported on cable trays. All wiring outside eng

and termimal boxes shall be run in metal conduit or be in the form of armoured cable supported in

specified

All instrum
tags or lab

y the purchaser.

ents, leads and posts on terminal stfips and switches shall be provided with permanent i
els for identification.

13.2.5 Remote panel wiring

If off-skid-
for ease
identificati

Wiring shd

by the pur

13.2.6 Pa

mounted control panelstare used, all connections shall be brought to one point on the skid V
bn. Splicing of wiring*inside conduits shall not be allowed.

Il be installed<in metal conduit or be in the form of armoured cable supported in cable tray
Chaser.

rchaser. Any
le forces on
ocation shall
ngs shall be

ch switch or
d on the unit

osed panels
cable tray as

on-corrosive

vith provision

of access. All leadsyand posts on terminal strips, switches and instruments shall bg¢ tagged for

as specified

rel instrument tubing

Panel instrument tubing shall be austenitic stainless steel, unless otherwise specified by the purchaser.

13.2.7 Maximum operating limits

All instruments and controls shall be designed to withstand 125 % of the maximum anticipated operating

temperatu

©1S0 2002 -
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13.3 Instrumentation

13.3.1 Tachometers

A tachometer shall be provided in the panel if specified. The type and range shall be stated by the purchaser on the
data sheets. Digital-readout tachometers with continuous readout may be used. The minimum tachometer speed
range shall be from the lowest speed control point to 115 % of maximum continuous speed. When a variable-speed

driver is used, the driver vendor shall furnish the speed sensor and indicator(s).

13.3.2 Temperature measurement

Temperaturei
Locally mounted dial-type temperature gauges shall be heavy duty, corrosion-resistant and mounted i

steel thermo

If specified
background
furnished in |

indicators shall be furnished and mounted locally or on a panel, as specified on thecd
vells. Heat-transfer compound shall be used between thermowells and sensing eleméents.
py the purchaser, liquid-filled gauges shall be furnished by the vendor. Black-printing g

s standard for gauges. Metal-case, glass-front, stem-type mercury or bi-metallic thermomete
pcations subject to vibration.

i‘ta sheets.

stainless

n a white
rs shall be

Where practjcal, the design and location of thermocouples and resistance temperature detectors shall permit

replacement
shall be instg

while the unit is operating. The lead wires of thermocouples and_resistance temperature
lled as continuous leads between the thermowell or detector and<dhe terminal box.

13.3.3 Thermowells

Temperature
or flooded li
least 19 mm|
particularly inf

-sensing elements that are in contact with flammable@r toxic fluids or that are located in p

(0,748 in) in diameter. The temperature-sensing elements shall be in the flowing flu
nportant for lines that may run partially full.

13.3.4 Pressure measurement

Pressure ind

cators shall be furnished and mounted locally or on a panel, as specified on the data sheets

When pres

re indication in services other than pneumatic control signals is by means of gauges (di

devices), thgdse shall be furnished withjyaustenitic stainless steel bourdon tubes and stainless steel m

1

Black printing on a white backgroundyis standard for gauges.

If specified,

selected so t
dial shall not
a device suc

13.3.5 Fuel

liquid-filled gauges)shall be furnished in locations subject to vibrations. Gauge ranges
hat the normaleperating pressure is at the middle of the gauge's range. The maximum read
be less than,the applicable relief-valve setting plus 10 %. Each pressure gauge shall be prg
n as a disCinsert or blowout back designed to relieve excessive case pressure.

pas‘metering

detectors

Fessurized

nes shall be furnished with austenitic stainless steel separable-flange-type solid-bar thermowells at

d. This is

Fect-acting
pvements.

should be
ing on the
vided with

If specified, a fuel gas meter shall be furnished by the vendor.

13.3.6 Valving

Unless otherwise specified, all instruments and controls, other than shutdown sensing devices, shall be installed

with sufficien

t valving to permit replacement while the system is in operation.

If shut-off valves are specified for shutdown sensing devices, the vendor shall provide a means of locking the

valves in the

38

open position. All pressure gauges shall be furnished with isolation and bleed valves.
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13.3.7 Minimum requirements for indication
13.3.71 Temperature indicators are required at the
— engine coolant outlet,

— gas discharge of each compressor cylinder.

Other temperatures may also be indicated.

13.3.7.2 Pressure indicators are required at the

ISO 13631:2002(E)

— enging lubricating oil inlet,

— compfessor lubricating oil inlet,

— gas sliction of compressor first stage,

— gas d|scharge of each compressor stage.

Other pregsures may also be indicated.

14 Shuidowns, alarms and annunciators

14.1 General

An alarm/ghutdown system shall be provided which initiaies an alarm if any one of the conditions spgcified by the
purchaser|as alarm conditions reaches an agreed alarm level. This system shall also initiate shuidown of the
compresspr when any of the conditions specified*or recommended as shutdown conditions reachgs an agreed

shutdown Jevel. Shutdown and alarm systems shall-be designed to operate in a fail-safe mode.

The systems may function hydraulically, pneumatically, electrically or in any combination, as spegified by the

purchaser

Unless otherwise agreed, for every(shutdown function an alarm function shall be provided and set at 4 value which
representg a deviation from the fidrmal condition and less than the setting of the shutdown. Additiongl alarms, not

associated with shutdowns, shall be provided as specified.

14.2 Mir]imum required shutdowns

The condi

14.3 Additional alarms and shutdowns

ions at which shutdown is required, as a minimum, are specified in Table 7.

The extent to which the alarm and shutdown systems shall be supplied by the vendor shall be specified by the

purchaser on the data sheets.

Low oil-level alarms in the engine and compressor crankcases are recommended.

NOTE Information on vibration and temperature monitoring is provided in API 670.
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Table 7 — Minimum shutdown requirements

Alarm-level condition Shutdown

Engine:
Low fuel-gas pressure
High fuel-gas pressure
High cooling-water temperature
Low lubricating-oil pressure

Overspeed

14.4 Annu

Each compo
first-out caus
for use on cs
of annunciat
and the type

14.5 Switc

X [X X X X X

High vibration

Motor:

x

High stator-winding temperature

High vibration

Compressor:
Low suction-gas pressure
High discharge-gas pressure (each stage)
Cylinder lubricator failure
Low lubricating-oil pressure

High discharge-gas temperature (each cylinder)

X X X X X /X

High vibration
Other:

High cooler vibration
High liquid level in inlet and interstage separators X

Low cooling-water level X

nciators
nent which actuates an-alarm or a shutdown shall also actuate an annunciating device whic
rtain shutdowncdevices during start-up and manual testing. The vendor shall specify the typ

br, the shutdawns and alarms to be annunciated, the number of spare points on the annunc
of warning.(a@udible or flashing light or both) for alarms and shutdowns.

hes

h indicates

e of alarm or shuidown. Annunciators shall be bypassed only for the purpose of a preset-tinje lock-out

e and size
ator panel

14.5.1 Insta

lation

Alarm, shutdown and automatic-start switches (except vibration switches) shall be installed so that the normal
vibration of the equipment does not cause the switch to falsely trip.

14.5.2 Compressor temperature

High-temperature shutdown sensors shall be installed as close to each compressor cylinder discharge connection

as practical.

40
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14.5.3 Compressor oil pressure
The pressure-sensing element of the lubricating oil low-pressure switch in contact with the lubricating oil shall be

resistant to corrosion attack by the compressed gas which may enter the compressor crankcase and dissolve in the
oil, and shall be located to sense the oil pressure at the end of the bearing oil header.

14.5.4 Vibration

The prime mover and compressor high-vibration shutdown sensor and switch shall be located at crankshaft level.
The cooler high-vibration sensor shall be mounted at the centreline of the fan shaft.

14.6 Emergency shutdown systems

14.6.1 Engine

The emergency shutdown shall close the fuel valves and open the vent valve between the fuel vplve and the
engine in @ddition to earthing the high-voltage side of the ignition.

14.6.2 Maqtor

The emergency shutdown system shall provide a volt-free contact for the purchaser to shut off the power supply.

14.6.3 Campressor

If specifieq by the purchaser, the blowdown valve shall open automatically on shutdown.
14.6.4 Additional requirements

14.6.4.1 |Start-up bypass device

A timed lgck-out device to bypass certain shutdown devices, thus permitting starting of the prime mqver, shall be
provided.

14.6.4.2 |Manual test feature

For those |shutdown devices which can only be tested while the compressor unit is in operation, a manual feature
shall be priovided to enable testing of the individual shutdown functions without causing a stop.

The bypags device for gach shutdown test shall be automatically removed by a 0 min to 5 min timer gnd the mode
“test” shall be indicated-on the annunciator panel.

For safety|reasans, this test should only be performed by authorized persons.

14.7 Shutdown and alarm settings

Shutdown and alarm settings shall be mutually agreed upon by the purchaser and vendor.

15 Skids

15.1 General

Structural steel, pre- or post-stressed concrete or concrete-filled structural steel skids shall be of sufficient strength
for transportation and installation, and to transmit equipment-generated forces and couples to the purchaser's
foundation.
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15.2 Desig

15.2.1 Liftin

n

g

Skid shall have provisions for winching and/or lifting.

15.2.2 Members

On structural steel skids, load-bearing components shall be full depth members and of sufficient strength to prevent
excess deflections that would damage installed equipment when the skid is moved or installed.

15.2.3 Mech

The compres
bolting.

anical equipment support

sor and prime mover shall be mounted on full-depth, load-bearing structural members-and s

ecured by

15.2.4 Mechanical equipment alignment

15.2.4.1 Two jackscrews shall be provided for the horizontal alignment of the“prime mover. All bolt$ and nuts
shall be accgssible for maintenance using standard tooling.

15.2.4.2 Mounting surfaces shall be machined flat and parallel to all other mounting surfaces within 4,15 mm/m
(0,002 in/ft). Provision for shims or other adjustable supports shall be made for vertical alignment. Thege shall be
capable of bging adjusted in the field to within + 3 mm (+ 1/8 in) and shall be made of stainless steel.

15.2.5 Size

Skid shall be|of sufficient width and length for installation of\equipment and ease of maintenance.

15.2.6 Screws and bolts

On non-condrete-filled structural steel skids, a‘minimum of three levelling screws and three anchor bolf holes per
side shall bg provided, with a sufficient number of levelling screws to support the total mass of thg skid and
installed equlpment.

15.2.7 Flooy plate

Open areas pn structural steel-sKids shall be covered with solid chequered floor plate of minimum thickpess 5 mm
(0,2 in), welded or bolted in,place. Provisions shall be made to facilitate grout placement. Floor plate is npt required
on concrete ¢r concrete-filled structural steel skids.

15.2.8 Drip pans

Drip pans shplibe provided where oil leakage or spillage can be expected and shall be attached to the hase of the

skid.

15.2.9 Braces

Supports and braces shall not be attached to unsupported floor plate.

15.2.10 Vessels

On structural steel skids, separators and other vessels shall be supported by full-depth structural skid members
and not the floor plate. They shall be bolted to the members.
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15.3 Construction

Structural steel skids shall be of welded construction. Abutting beams shall be welded on both sides. Flanges of
load-bearing members shall not be spliced. Contact between webs at perpendicular joints shall be a minimum of
one-third of the depth of the smallest member. Welding requirements shall be in accordance with 6.13.1.4.

15.4 Walkways, stairs and platforms

Walkways, stairs and platforms, if specified by the purchaser, shall be provided with handrails on all sides except
those bounded by equipment not presenting a safety hazard. Handrails shall be complete with midrail and toeplate.
The surface areas of walkways, stairs and platforms shall be of a non-slip design and open construction such as
expanded|grating.

16 Paint and painting

16.1 General
Unless otherwise specified by the purchaser, the surface preparation, paint and\application shall be in accordance

with the mjanufacturer's specification. The manufacturer's painting specification. shall be submitted in|the proposal
for the purchaser's review.

16.2 Surface preparation

If specifiel by the purchaser in the data sheets, surfaces should be prepared for painting in accprdance with
Table 8.

Table 8 — Surface preparation

Method of ‘surface preparation
Component Normal environment Severely corrosive environmgnt
Ergine, compressor, radiator and Manufacturer's Manufacturer's specification
exhaust silencer specification
G3s and jacket water cooling unit Manufacturer's Manufacturer's specification
specification
SHKids, separators, bottles,-piping ISO 8504-3 ISO 8504-2
and valves

16.3 Application

Paint shouyld-always be applied by spray to obtain a minimum dry film thickness of 40 um per coat. Raint shall be
applied in accordance with the paint manufacturer's specifications. The total dry film thickness of the primer and a
finish coat should be 80 um with the exception that aluminium paints may require a thinner coat. This should be
checked with the paint manufacturer.

16.4 Items not to be painted
Hoses, ignition wire, nameplates, finish-painted instruments, non-metallic products, rotating parts of machinery,

finned tubes surfaces, V-belts, machined surfaces, threads, sheave grooves and temporary closures shall not be
painted. All other external surfaces shall be given at least one coat of paint in addition to the primer.
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16.5 Paints

Paints shall not contain lead or chromates, and shall be suitable for the environmental conditions and the maximum
expected equipment-surface temperatures. Any paint exposed to lubricants shall be oil-resistant. When synthetic

lubricants are used, special precautions shall be taken to assure compatibility with the paint.

16.6 Air-cooled heat exchanger

For a severely corrosive environment, ducting and structure of the air-cooled heat exchanger may be hot-dipped

galvanized in lieu of painted. Headers may be galvanized or painted as specified by the purchaser.

17 Inspedtion and testing
17.1 General

17.1.1 Right of entry

After advande notification to the vendor by the purchaser, the purchaser's representative shall have ¢ntry to all

vendor and gub-vendor plants where manufacturing, testing or inspection of the equipment is in progress

17.1.2 Notide to vendors

The vendor| shall be responsible for notifying all sub-vendors*ef the purchaser's inspection a
requirementd. The vendor shall provide sufficient advance notice tdthe purchaser before conducting any

or test that the purchaser has specified to be witnessed or observed.

17.1.3 Purchaser participation

The purchager shall specify in the vendor's quality plan or in any other applicable documents w

inspection and testing programme will be

nd testing
inspection

hether the

— witnessgd, in which case a hold pointtshall be applied to the production schedule and the inspection or test

shall bel carried out with the purehaser or his representative in attendance. For mechanical

unning or

perforance tests, this requires, (with’ or after the advance notification, confirmation of successful preliminary

tests cafried out by the vendor;

or

— observefl, in which dse the purchaser shall be notified of the timing of the inspection or test; ho
inspectign or test{shall be performed as scheduled, and if the purchaser or his representative is n

the vendor shallproceed to the next step.

17.1.4 Required equipment

vever, the
bt present,

Equipment required for specified inspections or tests shall be provided by the vendor.

17.1.5 Data retention

The vendor shall keep the following data available for at least 10 years from date of shipment for examination by

the purchaser or his representative upon request:
a) all necessary certification of material, such as mill test reports when required;

b) purchase orders for serial-numbered items on the bill of materials;
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c) results of quality-control tests, hydrostatic tests, mechanical run tests and other tests, as specified by the

purchaser;

d) weld procedures and welder qualifications.

17.1.6 Advance notification period

The purchaser shall specify the required advance notification period prior to any witnessed or observed inspection

points.

17.1.7 Quality control

The purchpgser's representative shall have access to the vendor's and sub-vendor’s quality assurance
for review |prior to the start of fabrication.

17.1.8 Cle¢aning

During fabrication and assembly of the system, each component and all piping and@ppurtenances shg
to remove foreign materials, corrosion products and mill scale. After cleaning, ‘epén ends of piping
shall be syitably covered to prevent contamination.

17.2 Material inspection

17.2.1 Ingpection codes

If radiographic, ultrasonic, magnetic-particle or liquid-penetrant.inspection is required or specified, radi
be in accordance with ASME Section VIII, Division 1, UW=52 ; ultrasonic inspection shall be in acc|
ASME Seiction VIII, Division 1, Appendix 12 ; magnetic<particle inspection shall be in accordanceg
Section VI|I, Division 1, Appendix 6 ; and liquid-penetrant inspection shall be in accordance
Section VI|I, Division 1, Appendix 8. If specified, forged parts shall be ultrasonically inspected in acc
ASTM A 503.

17.2.2 M4gnetic-particle inspection

If magnetig-particle inspection as deseribed in 1ISO 9934-2 is required, acceptability of defects shall b
comparisgn with the photographs-in-tSO 4986. For each type of defect, the degree of severity shall ng
limits spedified in Table 9.

NOTE For the purposes\of this provision, ASTM E 709 is equivalent to ISO 9934-2 and ASTM E 125 is
ISO 4986.

Table 9 — Maximum severity of defects in castings

programmes

Il be cleaned
and vessels

bgraphy shall
pbrdance with
with ASME
with ASME
prdance with

b based on a
t exceed the

equivalent to

Type Defect Max. severity level
| Linear discontinuities 1
Il Shrinkage 2
1 Inclusions 2
\Y Chills and chaplets 1
\% Porosity 1
W Welds 1

Defects that exceed the limits imposed above shall be cleaned out to meet the quality standards cited above, as

determined by additional magnetic-particle inspection before repair welding.
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17.2.3 Material samples

Chemical analysis of an as-cast sample from each ladle is not required, unless otherwise specified.
17.3 Testing

17.3.1 General

Equipment shall be tested in accordance with 17.3.3, 17.3.4 and 17.4. At least six weeks before the first scheduled
test, the vendor shall submit, for the purchaser’s review and comments, detailed procedures for all running tests,
including acceptance criteria for all monitored parameters

The vendor $hall notify the purchaser not less than five working days before the date the equipment.will be ready
for testing. If|the testing is rescheduled, the vendor shall notify the purchaser not less than five wérking dpys before
the new test date.

17.3.2 Hydrpstatic and gas leak tests

Tests shall bp in accordance with the applicable code. In the event that a discrepaney exists between th¢ code test
pressure and the pressure in this International Standard, the higher pressure shall govern. Test gaskefs shall be
identical to those required for the service conditions.

17.3.3 Hydrpstatic tests

17.3.31 Pressure-containing parts (including auxiliaries) shall be*tested hydrostatically with liquid gt a higher
temperature [than the nil-ductility transition temperature of the material being tested and at the following minimum
test pressurdgs:

a) Cylinder| gas passages and bore: 1,5 times maximum allowable working gauge pressure, but nof less than
gauge pfessure of 0,15 MPa (1,5 bar).

b) Cylinder{cooling jackets and packing cases="1,5times maximum allowable working gauge pressure.

c) Piping, pressure vessels, filters and._othér pressure-containing components: 1,5 times maximum| allowable
working |[gauge pressure or in accordance with applicable code, but not less than gauge pressure of 0,15 MPa
(1,5 bar).

The tests a) and b) shall be performed prior to the installation of the cylinder liner using job fasteners.
NOTE Fqr gas pressure-containing parts, the hydrostatic test is not considered to be an acceptable or valid gas|leak test.

17.3.3.2 If the part tested is to operate at a temperature at which the strength of the material is |below the
strength of that material at room temperature, the hydrostatic test pressure shall be multiplied by a factdr obtained
by dividing the allowable working stress for the material at room temperature by that at operating tempernature. The
pressure thup ebtained shall then be the minimum pressure at which the hydrostatic test shall be performed. The
data sheets shatftistactuahydrostatic test pressures.

17.3.3.3 The chloride content of liquids used to test austenitic stainless steel materials shall not exceed 50 ml/l.
To prevent deposition of chlorides as a result of evaporative drying, all residual liquid shall be removed from tested
parts at the conclusion of the test.

17.3.4 Gas leak tests

17.3.4.1 Basic requirements
The leak tests shall be conducted with the components thoroughly dried and unpainted. Compressor cylinders shall

be leak-tested without liners, but with heads, valve covers, fasteners, clearance pockets and using the intended
service type of gaskets.

46 © 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=605fc9f5ede5ff9bf2f1e1455c08d8aa

ISO 13631:2002(E)

a) Pressure-containing parts, such as compressor cylinders and clearance pockets handling gases with a molar
mass of 12 or less, or gases containing more than 0,001 mole fraction hydrogen sulfide, shall have performed,
in addition to the hydrostatic test specified in 17.3.3, a pressure test with helium at the maximum allowable
working gauge pressure or 15,0 MPa (150 bar), whichever is the lesser.

Leak detection shall be by helium probe or by submergence in water. The water shall be at a higher
temperature than the nil-ductility transition temperature of the material being tested. The internal pressure shall
be maintained, while submerged, at the maximum allowable working gauge pressure. Zero leakage is required
(see 17.3.5). In the case of testing by helium probe, the procedure, the sensitivity of the instrument and the

accep

b) Cylinders—handtin o those—dese b ad—

descr

17.3.4.2

If specified by the purchaser, the assembled package shall be tested for piping leaks. Details of this
mutually agreed by the purchaser and vendor.

17.3.5 Tept period

Test cond

pressure. [The hydrostatic and gas leak tests shall be considered satisfactory when neither leaks

through th
require a |

17.4 Meq

17.4.1 M3

All comprg

17.4.2 Packaged unit

Unless otherwise specified, the packaged unit, including all auxiliaries, shall undergo the vendor’s

usual sho

mechanical accessory equipment) instruments, control system and skid-mounted cooler as a compl

compress

17.4.3 Tepting of modified units

If replace11ent or «nodification of bearings or dismantling to replace or modify other parts is requir
I

mechanic
after thesdq

tance criteria shall be agreed.

bed in a), except the test gas may be air or nitrogen.

ssembled package

tions shall be maintained for a sufficient period of time to permit complete examination o

e component or component joints is observed for a minimum of 30 min. Large, heavy
bnger testing period, to be mutually agreed by the purchaser and vendor.

thanical running tests

in components

ssors, drivers and gear units shall be shop-tested in accordance with the vendor's specificat

D running test prior to shipment. The test shall prove mechanical operation of the compr

br does not have to.bepressure-loaded for this test.

or performance deficiencies, the initial test shall not be acceptable and the final shop tests
replacements or corrections are made.

yerformed as

test shall be

f parts under
nor seepage
astings may

on.

sub-vendor’s
pssor, driver,
pte unit. The

bd to correct
shall be run

17.4.4 Inspection

The purchaser shall specify if dismantling for inspection (other than that required by evidence of malfunctioning
during testing) is required.

18 Marking

18.1 Rot

Rotation a

ation arrows

rrows shall be cast in or permanently attached to each major item of rotating equipment.
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18.2 Material

Nameplates and rotation arrows shall be stainless steel or Monel and attached with corrosion-resistant fasteners.

18.3 Name

plates

18.3.1 Package nameplate

Package nameplates shall include packager's name, date of fabrication and serial number, and be securely affixed
in a conspicuous place on the packaged compressor unit.

18.3.2 Manu
A manufactu
each comprg
major auxilia

18.3.3 Com

The frame n

stroke, minimum and maximum speeds and maximum allowable rod load.

18.3.4 Com

Nameplates

(MAWP), seffial number, class/type and minimum clearances for .each end as a percentage of the displg

that end.

18.3.5 Engine

Nameplates
speed, displd

18.3.6 Motofr

Nameplates
speed, serviq

18.3.7 Cooler

Nameplates
oil- or water-

facturer's nameplates

rer's nameplate shall be securely attached at an easily accessible point on the compresso
ssor cylinder, the prime mover, the air-cooled exchanger, pressure vessels andto ‘any oth
[y equipment.

bressor frame

bmeplate shall give the compressor manufacturer's name, serial number, frame size/mode

bressor cylinder

bn each compressor cylinder shall give the bore, stroke, maximum allowable working gaug

bn engine drivers shall give the engihe-manufacturer's name, serial number, model, rated pg
cement, power cylinder diameter and stroke.

pn motor drivers shallgive the motor manufacturer's name, serial number, model, rated pg
e factor (if any), temperature rise of coils, voltage and full-load amperage.

bn coolers shall give the cooler manufacturer's name, serial number and model. In addition,

hydrostatic tht pressure, serial number and number of passes.

cooling section shall have a nameplate that gives the maximum allowable working gauge

r frame, to
br piece of

and type,

P pressure
cement of

wer, rated

wer, rated

bach gas-,
pressure,

19 Preparation for shipment

19.1 General

19.1.1 Notice to vendors

The vendor shall be responsible for notifying all sub-vendors of the purchaser's requirements for preparation for

shipment.
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19.1.2 Release for preparation

The equipment shall be prepared for shipment after all testing and inspection have been completed and the
equipment has been released by the purchaser.

19.2 Protection

19.2.1 Drainage

All equipment (including compressor, engine, cooler, etc.) shall be completely free of coolant and oil prior to any
shipment preparation, unless otherwise specified by the purchaser

19.2.2 External machined surfaces

External machined surfaces shall be coated with a suitable rust preventive.

19.2.3 Internal surfaces

The interigr of the equipment shall be clean; free from scale, welding spatter,and/foreign objects; and sprayed or
flushed with a suitable rust preventive that is oil-soluble or can be removed with solvent. In lieu of g soluble rust
preventive, a permanently applied rust preventive may be used with prior approval by the purchaser.

19.2.4 Flanged openings

Flanged gpenings shall be sealed against the ingress of moisture and dirt, and the joint surfapes shall be
adequately protected against corrosion and mechanical damage. An acceptable method is the usg of a metal
closure of|5 mm (0,2 in) minimum thickness with an elastomeric gasket and attached with not less than four bolts.
For studdgd openings, all nuts needed for the intended $efvice shall be used to secure closures.

19.2.5 Threaded openings
Threaded [openings shall be sealed against(the ingress of moisture and dirt, and the thread shall bg adequately

protected |against corrosion and mechanical damage. Adequate arrangements shall be made to| ensure that
temporary|plugs or other closures cannotbe accidentally left in place.

19.2.6 Beyvelled openings

Openings [that have been bévglled for welding shall be provided with closures designed to prevent th¢ entrance of
moisture gnd foreign matérials and damage to the bevel.

19.2.7 Dismantled.and spare parts

Any cylinders;‘heads, packing cases, packing, pistons, rods, crossheads and shoes, crosshead pins, bushings and
connecting rods that are dismantled for the purpose of separate shipment or that are to be shipped ag spare parts
shall be sprayed with rust preventive, wrapped with moisture-proof sheeting and packed to prevent damage in
shipment to or storage at the job site.

19.2.8 Exposed shafts

Exposed shafts and shaft couplings shall be wrapped with waterproof, mouldable waxed cloth or volatile-corrosion-
inhibitor (VCI) paper. The seams shall be sealed with oil-proof adhesive tape.

19.2.9 Pressure vessels and piping

External surfaces of pulsation suppressors, piping and vessels shall be cleaned free of pipe scale, welding spatter
and other foreign objects.
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19.2.10 Bearing assemblies

Bearing assemblies shall be fully protected from the entry of moisture and dirt. If VCI crystals in bags are installed
in large cavities, the bags shall be attached in an accessible area for ease of removal. Where applicable, bags shall
be installed in wire cages attached to flanged covers and the bag location shall be indicated by corrosion-resistant
tags attached with stainless steel wire.

19.3 Shipment and storage

Equipment shall be suitably prepared for the type of shipment specified, including blocking of the crankshaft. The
preparation shall make the equipment suitable for six months of outdoor storage from the time of shipment. If
storage for @ longer period is specified, the purchaser shall consult with the vendor regarding recdmmended
procedures tp be followed.

The vendor ghall provide the purchaser with the instructions necessary to preserve the integrity of the storage
preparation gfter the equipment arrives at the job site and before start-up.

It is recognizged that failure to follow these instructions can jeopardize the successful operation of the equipment.
19.4 Crating

19.4.1 Crating and handling

The equipment shall be packed for domestic or export shipment as: specified. Lifting, load-out and handling
instructions ghall be securely attached to the exterior of the largest package in a well-marked weatherproof
container. If [special lifting devices, such as spreader bars, are equired, the supply of these shall be|subject to
agreement. Wpright position, lifting points, mass and dimensions 'shall be clearly marked on each packag¢.

Lifting pointy and the centre of gravity shall be clearly-identified on the equipment package. The vgndor shall
recommend the lifting arrangement.

19.4.2 Identffication

The equipmgnt shall be identified with item ‘and serial numbers. Material shipped separately shall be ideptified with
securely affifed, corrosion-resistant metal'tags indicating the item and serial number of the equipment forfwhich it is
intended. In pddition, packed equipment shall be shipped with duplicate packing lists, one inside and ¢ne on the
outside of the shipping container.

Auxiliary piping connections_furnished on the purchased equipment shall be impression-stamped or pgrmanently

tagged to agree with the~vendor's connection table or general arrangement drawing. Service and ¢onnection
designations|shall be indicated.

19.4.3 Loosg parts

Components|_parts, loose parts, and spare parts associated with a specific major item of equipment shall be
separately crated for shipment, and shall not be mixed with similar parts associated with another major item of
equipment. For example, parts for the compressor shall not be mixed in the same crate with similar parts for the
prime mover.

19.5 Manuals

One copy of the Installation Manual, one copy of the Operating Manual and one copy of the Maintenance Manual
shall be shipped with the package.
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20 Corrosive gases

20.1 General

If hydrogen sulfide or carbon dioxide gases are specified on the data sheets, the items covered in this clause are
required as a minimum.

20.2 Hydrogen sulfide

All materials exposed to hydrogen sulfide gas service as defined in NACE MR 0175 shall be in accordance with the

requiremepts-ef-thatstandare-

Components that are fabricated by welding shall be stress-relieved, if required, so that both the welds and the heat-
affected zpnes meet the yield strength and hardness requirements.

It is the rfesponsibility of the purchaser to determine the amount of hydrogen sulfide)which may be present
considering normal operation, start-up, shutdown, idle standby, upsets or unusual operating conditjons such as
catalyst regeneration.

NOTE In many applications, small amounts of hydrogen sulfide are sufficient to require NACE MR 0175 matgrials.

If trace quantities of hydrogen sulfide are known to be present, or if theretis any uncertainty about tihe amount of
hydrogen sulfide which may be present, then the purchaser should not€ on the data sheet that NACE MR 0175
materials are required.

The use of copper and copper alloys is cautioned for parts of.compressors or auxiliaries in contact with corrosive
gases.

Components to which NACE MR 0175 requirements apply shall include, as a minimum, all pressufe-containing
cylinder parts (such as the cylinder, heads, clearance pockets, valve covers) and all fasteners directly associated
with thosq parts; all components within the cylinder (such as piston, piston rod, valves, unloaders, fasteners);
componerjts within the outboard distance piece'(such as packing box, packing, fasteners). For furthgr information
see anneXD.

On multistage machines where NACE-MR 0175 is applicable to any stage, then its requirements shall apply to all
cylinders handling gas containing hydregen sulfide, regardless of its partial pressure.

Exception$ to NACE MR 0175tequirements for hardness are acceptable in the following cases:
a) valve[seats when used)with metallic valve plates;

b) pistonl rods when the requirements of NACE MR 0175 result in insufficient surface hardnegs. For wear
resistance, a-proven surface coating shall be proposed for purchaser's approval.

Mutual agreement shall be reached between compressor manufacturer and purchaser on alterna1ive alloys or

special hebttreatmentasrequired-

20.3 Carbon dioxide

The presence of CO, in the process gas can cause corrosion when the process gas is wet. To avoid or minimize
corrosion, the following shall apply.

a) All metal gaskets shall be soft iron.
b) Piston rods shall be precipitation hardened stainless steel or high-alloy steel annealed to HR C22 with

hardening in the packing area by a suitable coating. Other proprietary corrosion-resistant steels may be used
only with the purchaser's approval.
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c) Compressor valve seats and guards shall be stainless steel or ductile iron. Metallic plates shall be stainless
steel.

For all other parts, the compressor manufacturer's standard material shall be used, unless otherwise specified by
the purchaser.

NOTE Corrosion can be severe when oxygen and/or chlorine are present.

21 Offshore and marine environments

21.1 General

21.1.1 Extennal parts

External parts subject to rotary or sliding motions shall be of corrosion-resistant materials suitable for site
environment

EXAMPLES Control linkage joints and adjusting mechanisms.
21.1.2 Minor parts

Minor parts rfot identified shall have corrosion resistance equal to that of specified parts in the same envifonment.
EXAMPLES Nuts, springs, washers, gaskets.
21.1.3 Corrgsive agents

The purchasegr shall specify the presence of corrosive agents in the environment on the data sheets.

21.1.4 Intergranular corrosion

Parts exposg¢d to conditions which promate intergranular corrosion shall be made of low-carbon or| stabilized
grades of ausgtenitic stainless steels.

21.1.5 Electrical installations

All electricall| components and”installations shall be in compliance with IEC 60034, IEC 60079, IEC 60529 and
IEC 608438.

21.2 Air-cqoled heatiexchangers

The cooler sfructure shall be hot-dipped galvanized. The cooler header shall be galvanized or painted a$ specified
by the purchasep.

21.3 Skid

21.3.1 Drip lip

Unless specified otherwise by the purchaser, the skid shall be furnished with a drip pan of minimum side wall
height 75 mm (3 in) and shall be furnished with a DN 40 (1 1/2 in) drain connection in each corner.

21.3.2 Seal welding

All steel skids shall be seal-welded throughout. Concrete-filled steel skids shall be seal-welded except in concrete-
filled areas.
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21.3.3 Lifting lugs

Lifting lugs with a 50 mm (2 in) minimum eye, each designed to support the entire mass of the package, shall be
furnished at each corner of the skid.

21.4 Control and shutdown systems

All gas-pressure-sensing instruments used to initiate shutdowns shall have individual block and bleed valves. All
sensing devices shall be mounted on the skid.

21.5 Instrumentation

All componpents shall be suitable for an offshore or marine environment.
21.6 Panel

21.6.1 Pahel construction

Unless otherwise specified, the panel shall be stainless steel and weatherproef’in accordance with IEC 60079,
IEC 60529 and/or NEMA 250-1997, type 4.

21.6.2 Pahel components
The panel[shall include a stop/run valve, class B time delay, explesion-proof ignition grounding switch) and class C

lockout. The panel shall be equipped with a platform emergencysshutdown (ESD) annunciator with signal furnished
by others,|and a signal for remote run/stop indication.

21.7 Gasg piping, tubing and appurtenances

21.7.1 Gas piping

Gas piping of size DN 50 (2 in) and larger-shall be butt-welded and flanged, except for threaded| connections
furnished by the engine and starter manufacturers.

21.7.2 Tuping and fittings

Tubing ang fittings in panel and-piping systems shall be austenitic stainless steel. Fittings shall be Class 3000 as a
minimum.

21.7.3 Gaskets

Regardless of flange rating, gaskets for raised-face flanges shall be spiral-wound metallic with centring ring.

21.7.4 Separator level shutdowns

Unless otherwise specified by the purchaser, separator level shutdowns (high and low) shall be external type,
bridle-mounted with DN 25 (1 in) flanged isolation valves and with DN 12 (1/2 in) plugged vent and drain valves.

21.8 Painting

21.8.1 Surface preparation

In addition to the requirements for severely corrosive environment given in Table 8, the exhaust system and control
panel, if other than stainless steel, shall be prepared in accordance with ISO 8504-2, unless otherwise specified.
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21.8.2 Proprietary components

Components which are mechanically cleaned and have the manufacturer's standard primer coating shall, unless
otherwise agreed, receive an intermediate coat of vinyl alkyd having a minimum dry film thickness of 50 um and a

finish coat of aliphatic acrylic polyurethane having a minimum dry film thickness of 40 um.

21.8.3 Bare metal mechanically cleaned parts

These parts shall, unless otherwise agreed, receive a coat of self-priming aluminium epoxy mastic having a
minimum dry film thickness of 125 ym and a finish coat of aliphatic acrylic polyurethane having a minimum dry film
thickness of 40 um.

21.8.4 SaanIasted parts

Except for th
inorganic zin
polyamide an

21.8.5 Engine exhaust system

The engine
minimum dryf

e exhaust silencer and exhaust piping, all parts shall, unless otherwise agreed, receive a prime coat of
c silicate having a minimum dry film thickness of 50 um, an intermediate coat-of 100 um of epoxy

d a finish coat of 40 uym of aliphatic acrylic polyurethane.

pxhaust system shall, unless otherwise agreed, have a finish, coat of aluminium silicong having a

film thickness of 30 ym and rated at 550 °C.

21.8.6 Painting repairs

Repairs to a
epoxy mastiq

21.8.7 Cond

Exposed con

21.9 Valves in gas service

ny finished painting, other than to the exhaust system, shall be made with self-priming faluminium

and top coat.

rete-filled skids

crete shall receive a prime coat only.

21.9.1 Fire protection

Isolating, ble

bd, control and safety-yalves in the gas path and in the lubrication system shall be fire-safe.

21.9.2 Valv

Valves of size DN 40.(41/2 in) and smaller in gas service shall have stainless steel stem and trim.

material

21.9.3 Block valves

If specified by the purchaser, the vendor shall furnish the suction and discharge block valves. The purchaser shall

also specify type and whether manual or pilot-operated.
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A.1.1 Service conditions

Ref. ISO 13631 — Packaged reciprocating compressor — Data sheet Rev.
subclause Service conditions (to be completed by purchaser) No.

1 GENERAL INFORMATION

2 Company: Address:

3 Contact:

4 Tel: Fax: E-mail:

5 Project: No.: Service: No. required:

6 Issued for: Inquiry [ ] No.: Date: Purchase order:[ ] No.: Date:

7 PROPOSAL REQUIREMENTS

8 Furnish No. of copies indicated: Proposal: Reports: Drawings Data books: Curves: Misc:
9 5.1/5.7 Performance curves: YES[ ] NOTJ | Indicate range: Torsional report: YES[ | NOT |

10 |5.3 Drawings: Approval YES[] NOJ[] As-built: YES[] NOJ ] YES[] NO[] Type:
11

12

13

14 OPERATING CONDITIONS

15 |6.11 CASE No.: Normal Alternative 1 Alternative 2 Alternative |3
16 Service

17 GAS COMPOSITION, mole fraction

18 Methane — CH,

19 Ethylene — C,H,

20 Ethane — C,Hg

21 Propylene — C3Hg

22 Propane — C3Hg

23 Isobutane — C4H4q

24 n-butane — C4H;q

25 Isopentane — CsH4,

26 n-pentane — CsH4»

27 Hexane — CgH14

28 Heptane +

29

30

31 Ammonia — NH;3

32 Air

33 Water vapour — H,O

34 Oxygen — O,

35 Nitrogen — N,

36 Hydrogen — H,

37 Hydrogen sulfide — H,S

38 Carbon monoxide — €O

39 Carbon dioxide —(CQ3

40

41

42

43 Mixture\MW or SG

44 ¢ lep(k).at 65 °C

45 Relative humidity %

46 Number of stages

47 Suction temperature C

48 Suction pressure (abs) MPa (bar)

49 Discharge pressure (abs) MPa (bar)

50 Req'd capacity, standard m3/h

51 SIDESTREAMS

52 Service

53 Number of stages

54 Suction temperature °C

55 Suction pressure (abs) MPa (bar)

56 Discharge pressure (abs) MPa (bar)

57 Req'd capacity, standard m3/h

58 Max. allowable cylinder discharge temperature: C Max. allowable aftercooler discharge temperature: °C
59

60
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61 SITE INFORMATION Rev.
62 Location (address):
63 [54 Maximum allowable sound pressure level:  dB(A)
64 |55 Electric power available: YES[ ] NOJ ] Voltage: Phases: Frequency Hertz.
Hazardous: YES[ ] NO[ ] Electrical area classification:
65 |5.6 Ambient temperature: Max.: °C: Min.: °C: Design: °C.
66 Elevation: m Barometric pressure: hPa (mbar). Relative humidity: %
67 Tropical [ ] Arctic[ ] Desert[ ] Inland[ ] Coastal[ ] Offshore[ ] Inland water[ ] Sand[ ] Dust] ]
68 Attended [ ] Partially attended [ ] Unattended [ ]
69 Size limitation (if any): Length: m Width: m. Height: m
70
71 MATERIAL REQUIREMENTS — COMPRESSOR
72 |6.1.3 Prime mover loading:
73 6.2 Maximum allowable average piston speed: m/s Maximum allowable prime maver speed r/min
74 6.3 Furnish predicted actual [ ] and/or calculated adiabatic [ ] compressor cylinder discharge temperatures.
75 [6.5.3.p Furnish plugged indicator taps: YES[ ] NO[ ]
76 [6.7.3 Furnish non-metallic piston wear bands YES[ ] NO|[ ]
77 [6.8.5 Crankcase relief devices required: YES[ ] NO| ]
78 [6.9.1. Furnish Type 1] 1, Type 2[ ] or Type 3 [ ] distance pieces
79 [6.9.1.p Furnish slinger rings
80 (6.11.4 Furnish oil storage tank: YES[ ] NO[ ] Capacity litres
81 [6.11.7 Furnish lubricating oil heater: YES[ ] NO[ ]
82 ([6.12.1 For block cyl lube system Furnish: Line filters YES[ ] NO[ ], lube meter YES[ ] NO[\] Fault indicators YES[|] NOJ[ ]
83 [6.12.7 Furnish lubricator oil storage tank: YES[ ] NO[ ] Capacity litres
84 |[6.14.4 Coupling material: Steel [ ] or stainless steel [ ]
85 [6.14.5 Aluminium guards prohibited: YES[ ] NO[ ]
86 CAPACITY CONTROL
87 |71 Capacity control to be furnished: YES[ ] NO| ]
88 Controlled parameter: Suction pressure [ ], Discharge pressure [ ] Flow rate [ ]
89 Controlled range: from MPa (bar) to MPa (bar)  Or capacity variation from: % to %
90 Control system to be: Mechanical [ ], Pneumatic [ ], Hydraulic [\];’Electrical [ ]
91 Control signal by Vendor [ ] or Purchaser[ ]. Source: Range: Sensitivity:
92 (7.2 Control operation: Automatic with manual over-ride [ ], Manual [ ]. Unit shutdowns acceptable YES[ ] NOJ ]
93 |[7.3 Control by prime mover speed variation: YES[ ] NO [.]
94 |(7.4.2 Clearance pockets: YES[ ] NO[ ] Fixed [ [ Variable [ ]
95 |7.4.3/7.4.4 | Valve spacers (if required to meet operating condition): YES[ ] NO[ ] Clearance bottles YES[ ] NOJ ]
96 |7.5.2/f.5.3 | Start-up bypass: YES[ ] NO|[ ] Capacity control bypass: YES [ ] NO[ ] Manual [ ] Automatic [ ]
97 [7.6.3 Automatic valve unloading: YES[ ] NO [ ]
98 7.7 Suction pressure-reducing valve: YES [ INO [ ] by Purchaser [ ] or Vendor [] Max. suction pressure: MPh (bar)
99 PRIME MOVER
100 | 8.1 Type of prime mover: Gas engine [ [“Electric motor [ ]
101 |8.2.3.1/ Gas engine starting by: Electric{\], Air [ ] or Gas [ ] Air/Gas from: Max./Min. gauge pressure: / MP4 (bar)
8.2.3.p
102 |8.2.3.8 Battery for electric start: YES INO [ ] Capacity: ampere-hour Charging alternator: YES[ |NO [ ]
103 |8.2.4.p/ Engine air filter: Vendor'ssst'd [ ] Other [ ] Details: Press. drop indicator: YES [ INO[ ]
8.2.4.6
104 |8.2.5. Exhaust silencer: Vendor's st'd [ ] Other[ ] Details: Spark-arresting: YES[ INQ [ ]
105 Sound attenuation requ'ts: Personnel protection requ'ts:
106 |8.2.6 Ignition weather ‘protection required: YES[ ] NOJ ]
107 |8.2.7 Exhaust gas-emission levels required: YES [ ] NO [ ]. Based on: Manufacturer's perf. data [ ] Actual stack tgsts [ ]
Based on=Quotation rated power [ ] or Manufacturer's nameplate rating [ ]
108 Site @mission level limits: NOy CcO SO, Non-methane hydrocarbons
109 |18.2.9 Crankcase oil storage tank required: YES[ ] NO[ ] Capacity: litre
110 |8.2.1( Fuel gas filter/separator required: YES[ ] NO[ ]
111 [8.2.11 Fuel gas: Sweet[ ],Sour[ ],Dry[ ], Rich[ ]. LHV kJ/kg Supplied at gauge pressure of: MHa (bar)
112 [8.3.1 Electric motor prime maover Type \olts Phases- Hertz Service factol:
113 Area classification: Enclosure type: Insulation type: Starting conditions:
114 Motor starter by: Vendor [ ] or Purchaser [ ] Starting at full [ ] or reduced voltage [ ]:
115 Space heater: YES [ 1 NO[ ] by Vendor [ ] or Purchaser [ ]
116 Instrumentation required: Temperature detectors [ ], Vibration switches [ ]
Other instrumentation:
117 COOLING SYSTEM
118 [9.3.1.3 Cylinder jacket cooling: Sight flow indicators required: YES [ ] NO [ ] Temperature indicators: YES[ ]NO[ ]
119 19.3.5 Gas aftercooling required to °C Gas cooler design code:
120 |9.6.8 Auto control of coolers by: Louvres [ ], Variable-pitch fan [ ],Variable-speed fan [ ], Recirculation [ ]
Other [ ] Details:
121 19.6.9 Insect screens required: YES|[ ]NO[ ]. Hailguards required: YES[ INO] ]
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122 PRESSURE VESSELS Rev.
123 [10.1.1 Pressure vessel design code: Pipe threads to: ISO 7-1 [ Jor ANSI B1.20.1[ ]
124 110.2.5 Separators ; Furnish: external level gauge with cocks and check valves[ ], press. indicator with valve [ ]

125 110.2.6 Suction separator required: YES [ ] NO [ ]. Diameter based on serviceclass A[ [, B[ JorC|[ ]
Interstage separator(s) required: YES [ ] NO [ ]. Diameter based on service class A[ ],B[ JorC[ ]

Discharge separator required: YES [ ]| NO [ ]. Diameter based on service class A[ [, B[ JorC[ ]

126 |110.3.1 Pulsation control and studies required: YES [ ] NO[ ] Type: Scope:

127 110.3.2 Suction and discharge volume bottles required: YES[ INO [ ]

128 PIPING AND APPURTENANCES

129 |11.1.4 Vendor to supply complete piping from package suction flange to package discharge flange: YES[ INO[ ]

130 Vendor to supply suction piping from: Suct. separator [ ]; Suct. pulsation suppressor [ ]: Compressor nozzle [ ];
Other [ ] Details:

131 Vendor to supply sidestream piping from: Interstage sep't'r [ ]; Pulsation suppressor [ ]; Compressor nozzle[ ]
Other: [ ] Details ;

132 Vendor to supply discharge piping from: Aftercooler [ ] Pulsation suppressor [ ]; Compressor nozzle[ ]
Other: [ ] Details ;

133 Vendor to supply complete interstage piping system: YES[ ]|NO| ]

134 Piping, vessels and thermowells designed and arranged for: Lagging [ ] and/or Heat tracing [ ]

135 |11.1.5 Purchaser to review/approve arrangement drawing prior to fabrication: YES[ [NO| ]

136 [ 11.8 Piping design code: ASTM A106 [..] ASTM A312[..] Other [..]

137 111.10 Valves to be furnished: Suction block valve [ ]; Discharge block valve [ ];Check valve [ ]; Blowdown valve [ ]

138 Valves to have: Bolted or welded bonnets [ ]; Bolted glands [ ]; and be “fire-safe” (metal-to-metal seated) [ ]

139 [11.13 Temporary start-up screens required: YES [ ] NO [ ] Removable spool piece required:(YES[ INO [ ]

140 |11.14.2 Qil pipework downstream of filter to be stainless steel: YES[ JNO| ]

141 [11.1561 Complete on-skid coolant system to be furnished: YES[ [NO[ ]

142 111.17.2 Common distance-piece vent header, terminating at the edge of the skid required: )YES[ ] NO| ]
143 [11.17.3 Common distance-piece drain header, terminating at the edge of the skid reduired: YES[ ] NOJ ]
144 111174 Common packing vent header, terminating at the edge of the skid requiredi YES[ ] NO[ ]

145 [11.18.3 Vendor to furnish relief valves: YES [ ] NO [ ] Additional suction RV capacity req'd: YES[ ]NO ] Sm¥h
146 | 11.18.6 RV vent pipes to discharge to atmosphere [ ] or to a common header'terminating at skid edge [ ] or elsewhere || ]
147 Atmospheric vents with weep holes at lowest point near relief valves:»YES [..] NO [..]
148 | 11.19 Package blowdown valve to discharge to atmosphere [ ] or to a€ommon header terminating at skid edge [ ]
or elsewhere{ ] Details:
149
150
151
152 ELEETRICAL SYSTEMS
153 |8.3.3/12.2 ELECTRICAL POWER AC volts AC phases AC frequency DC volts
154 Main prime mover
155 Auxiliary motors
156 Heaters
157 Instrumentation
158 Alarms and shutdowns
159
160
161
162 INSTRUMENTS AND CONTROLS
163 [13.1.1 Following control systems are req'd in addition to the instr. and control panel (9.2) and any capacity control (3)
164 Purpose Control signal source Control signal Control signal Manual, autorpatic
or function range sensitivity or programmable

165
166
167
168
169
170 |15.5 Instrument and control panel to be in accordance with Purchaser's specification: YES [ INO [ ]
171 113.2.2/ Panels to have enclosed backs: YES [ ] NO [ ], to be free-standing on-skid [ ] or off-skid [ ]

13.2.3
172 113.2.5 Wiring: outside panels to be in conduits [ ] or cable trays [ ] Wiring to remote panels in conduits [ ], cable trays [ ]
173 113.3.1 Tachometer in panel required: YES [ ]| NO [ ] Range to r/min
174 [13.3.2/ Liquid-filled dial temperature gauges: YES [ ] NO [ ] Liquid-filled pressure gauges: YES[ | NO[ ]

13.34
175 [13.3.5/ Fuel gas meter: YES[ ]NO[ ] Fuel shut-off valve: YES[ |NO[ ]

13.3.6
176
177
178
179
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180 SHUTDOWNS, ALARMS AND ANNUNCIATORS Rev.
181 [14.1 Shutdowns, alarms and annunciators shall be hydraulic [ ] pneumatic [ ] or electric [ ] and supplied as follows:
182 |13.3.2/ Desi . Type and location of Sensor
esired action L .
13.3.4/ annunciation location
183 | 14.1/14.3 | Note: X indicates the desired action type
and location of annunciation and c =
location of the sensor. % S _ o 9
Mark each box for multiple requirements g S .8 S % FC’ 8 TC’ ©
< ° ° L =] © Q © Q
n < £ > < o (14 o Re]
184 COMPRESSOR
185 Suction gas pressure — first stage
186 Low X
187 High
188 Suction gas pressure — interstage
189 Low
190 High
191 Discharge gas pressure — interstage
192 Low
193 High X
194 Discharge gas pressure — final stage
195 Low
196 High X
197 Lubricating oil pressure
198 In-filter
199 Out-filter
200 Low X
201 Lubricating oil temperature
202 In
203 Out
204 High
205 Gas temperature — each stage
206 Suction
207 Discharge — each cylinder X
208 High — each cylinder
209 Lubricating oil level
210 Low — frame
211 Low — lubricator
212 Lubricator — no flow X
213 Vibration — high X
214 Cylinder coolant temperature
215 In
216 Out — each cylinder
217 High
218
219 GAS ENGINE — IF FURNISHED
220 Manifold pressure/vaguum — High/low
221 Coolant temperature
222 In
223 Out
224 High X
225 Lubricating oil temperature
226 in
227 Out
228 High
229 Lubricating oil pressure
230 In — filter
231 Out — filter
232 Low X
233 Coolant pressure
234 In
235 Out
236 Low
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237 SHUTDOWNS, ALARMS AND ANNUNCIATORS CONTINUED Rev.
238 . . Type and location of Sensor
Desired action annunciation location
239
1S —
3 S o o
B £ 8 ® o) [} e o] —
S = L > S c £ c ©
5| < | 8|22 | & & | &3
240 Fuel gas pressure
241 High X
242 Low X
243 Starting air/gas pressure
244 Vibration — High X
245 Lubricating oil level
246 Low
247 Overspeed X
248
249
250
251 ELECTRIC MOTOR — IF FURNISHED
252 Stator winding temperature
253 High X
254 Vibration — High X
255
256
257 OTHER
258 Cooler vibration — high X
259 Cooler coolant level
260 Low X
261 Inlet separator liquid level — each stage
262 High X
263 Low
264
265
266 |14.6.3 Blowdown valve to open automatically on shutdown XES[ ] NO[ ]
267 SKID
268 [15.4 Skid to be provided with walkways, stairs and platiorms YES[ ] NO| ]
269 PAINT AND PAINTING
270 [16.2 The environment is: Normal [ ] or severely\corrosive [ ]
271 Compressor: Vendor's/Manufacturer's standard [ ] or special [ ] Details:
272 Prime mover: Vendor's/Manufacturer's standard [ ] or special [ ] Details:
273 Package: Vendor's/Packager's standard [ ] or special [ ] Details:
274 Air-cooled heat exchanger: Dueting/structure: Vendor's/Manufacturer's standard [ ], Hot-dipped galvanizing [ ]1qr
special [ ] Details:
275 Air-cooled heat exchanger:)Headers: Vendor's/Manufacturer's standard [ ], Hot-dipped galvanizing [ ]
or special [ ] Details:
276 INSPECTION AND TESTING
277 |17.1.3 Purchaser will participate YES [ 1 NO [ ] Hold and witness points as vendor's standard quality plan YES [ ] NO|[ 1]
278 [17.1.6 Advanced natification period: working days
279 (17.2.1/ Ultrasonic ifspection of forgings YES[ ]| NO[ ] Assembled package leakage test YES[ [NO | ]
17.3.4.2
280 |17.4.4 Dismantle’for expansion YES[ INO| ]
281 PREPARATION FOR SHIPMENT
282 [19.3 Type of shipment and expected duration of storage:
283 [19.4.1 Equipment to be packed for domestic [ ] or export [ ]
284 OFFSHORE AND MARINE ENVIRONMENT
285 |21.1.3 Corrosive environment: YES [ ] NO [ ] Details:
286 (21.2 Cooler headers: Vendor's/Manufacturer's standard paint [ ], Hot-dipped galvanizing [ ] or special paint [ ]
Details:
287 |121.9.3 Furnish manual [ ] or pilot-operated [ ] suction[ ] and/or discharge [ ] block valves YES[ ]NO[ ]
288 OTHER REQUIREMENTS
289
290
291
292
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A.1.2 Vendor's design

ISO 13631:2002(E)

Ref. ISO 13631 — Packaged reciprocating compressor — Data sheet Rev. No
subclause Vendor's design

1 Vendor Purchaser

2 Company

3 Address

4

5

6

7

8 Telephone

9 E mail

10 Fax

11 Contact 1

12 Contact 2

13 Cost estimate only [ ] For purchase [ ]

14 Project name: No.: Service:

15 Inquiry No.: Proposal No.: Date: No. of units: Delivery quoted:

16

17 MISCELLANEOUS

18 Copies furnished of: Proposal Reports ~ Drawings  Data books  Curves  Miscellaneous:

19 |51 Performance curves: YES[ ]NO[ ] Range:

20 (5.3 Drawings: Approval [ ], As-built [ ]. Miscellaneous [ ] Details:

21 154 Noise emission: Actual sound pressure level: dB(A)

22 [5.7 Torsional report: YES[ INO| ]

23 COMPRESSOR

24 Manufacturer: Model: Rated'speed: r/min. Rated power: kW

25 Stroke: mm  Av. piston speed: m/s. Piston rod diam. mm

26 Max allowable continuous combined rod load: compression/tension / kN

27 16.1.4 Unbalanced forces and moments Primary Secondary

28 Horizontal force: kN

29 Vertical force: kN

30 Horizontal moment: kN-m

31 Vertical moment: kN-m

32 |6.9.1.1/6.9.3 |Distance pieces: Type: 1/2/3 Pressure-relief devices: YES[ ] NO| ]

33 [6.11.6(6.11.7 [Crankcase lube system: |. storage-tank; with Level gauge: YES[ [NO[ ] Oil heater: YES[ 1 NO [

34 16.12.1 Cylinder lube system: Block / Pump)to point type. With: line filters [ ], flow meter [ ], fault indicators [ ]

35 [6.12.2 Cylinder lubricator | storage tank. With level gauge: YES[ ] NO[ ]

36 16.13.1{4 Proposed welding code:

37 16.14.2 Coupling: Type: Manufacturer: Model: Disc pack: Steel / Stainless steel

38 COMPRESSOR CONSTRUCTION FEATURES

39 |6 Service

40 Stage

41 Cylinder bore —="mm

42 [6.5.2.3 Cooled / mop-cooled cylinder

43 Materials

44 Cylinder

45 Cylinder liner (if furnished)

46 Piston

47 Piston rings

48 Wear bands

49 Piston rod

50 Piston rod base metal hardness — HRC

51 Piston rod coating

52 Coating hardness — HRC

53 Valve seats

54 Valve guards

55 Valve plates

56 Valve springs

57 Rod packing case

58 Rod pressure packing rings

59 Rod wiper packing rings

60 Crankshaft

61 Crankshaft main journal bearings

62 Connecting rod

63 Connecting rod bearings

64 Crosshead
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65 COMPRESSOR CONSTRUCTION FEATURES (CONTINUED) Rev.
66 Crosshead pin
67 Crosshead pin bushing
68 Crosshead shoes (if furnished)
69 Cylinder indicator connections
70 COMPRESSOR PERFORMANCE
71 Case
72 Service
73 Stage
74 No. of cylinders
75 Cylinder bore  mm
76 Rated discharge gauge pressure MPa
(bar)
77 Max allowable working temp. °C
78 Cylinder action (DA/SACE/SAHE)
79 Flange size/rating/facing type
80 Piston displacement/cylinder m3/s
81 Molar mass kg/kmol
82 ¢ Jey (k) value
83 Critical pressure MPa (bar)
84 Critical temperature K
85 Compressibility (z) at suction
86 Compressibility (z) at discharge
87 Suction pressure MPa (bar)
88 Discharge pressure MPa (bar)
89 Suction temperature °C
90 Discharge temperature adiabatic °C
91 Discharge temp estimate actual °C
92 Required capacity m3/h
93 Quoted capacity m3/h
94 Compression power/stage kW
95 Compression power total kW
96 Accessories power kW
97 Compressor rated power kW
98
[Com.presgor rated powerJ <100 %
Engine site rated power
99 Rated speed r/min
100 Average piston speed m/s
101 Cylinder clearance HE %
102 Cylinder clearance CE %
103 Total cylinder clearance %
104 Volumetric efficiency HE[ %
105 Volumetric efficiency,CE .%
106 Total volumetric efficiency %
107 Rod load (gas)—cempression kN
108 Rod load (gas).= tension kN
109 Combinednoddoad — compression kN
110 Combined'rod load — tension kN
111 Clearfance pocket position % open
112 Valve 'Spacers installed quantity/cyl
113 Valve velocity — average m/s
114 Valves/cyl end — suction/discharge
115 Valve type and size mm
116 Valve lift mm
117 Valve area mm?2
118
119 COMPRESSOR CAPACITY CONTROL
120 PARTIAL LOAD OPERATION
121 Case
122 Service
123 Stage
124 Cylinder action — (DA/SACE/SAHE)
125 ¢ ley (k) value
126 Critical pressure MPa (bar)
127 Critical temperature K
128 Compressibility (z) at suction
129 Compressibility (z) at discharge
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130 PARTIAL LOAD OPERATION (CONTINUED) Rev.
131 Suction pressure MPa (bar)
132 Discharge pressure MPa (bar)
133 Suction temperature °C
134 Discharge temperature adiabatic °C
135 Discharge temp estimate actual °C
136 Required capacity m3/h
137 Quoted capacity m3/h
138 Compression power/stage kW
139 Compression power total kW
140 Accessories power kW
141 Compressor rated power kW
142
Compressor rated power) <100 %

U ENgine Site rated power )
143 Actual speed
144 Cylinder clearance HE %
145 Cylinder clearance CE %
146 Clearance pocket position % open
147 Valve spacers installed quantity/cyl
148 Clearance plug: Yes/No
149 Clearance bottle: Yes/No
150 Valve unloaders: Yes/No
151 Capacity control bypass: Yes/No
152
153 |7.3 Speed variation: YES[ ] NO[ ]: Range to r/min. Manudl ) 7 Automatic [ ]
154 |7.4.2 Clearance pockets Fixed (open/closed) [ ] Variable [ ] None [ ] Manudal/Automatic Cylinders 1/2/3 (4
155 |7.4.3 Valve spacers: Head end: No Cyl1/2/3/4 Crank end:)No Cyl1/2/3/4
156 |7.4.4 Clearance bottles: YES[ ] NO[ ] Cylinders:1/2/3/4
157 |7.4.6 Clearance plugs: YES[ ] NO[ ] Cylinders:1/2/3/4
158 |7.6.2/f.6.3 By-pass system: Start-up [ ], Capacity control [ ]; Manualf. J-Auto [ ]; Hot[ [ Cold[ ]
159 |7.6.2 Valve unloaders: YES[ ]NO| ]; Plate depressors [ ], Plug [ ]; Manual [ JAuto[ ] Cyl:1/2/3/4
160 | 7.7 Suction pressure-reducing valve: YES[ ] NO[ ]
161
162 PRIME MOVER — GAS ENGINE
163 Manufacturer: Model:
164 Site rated power: kW; Max. allowable~speed r/min Min. allowable speed r/min
165 No. of power cylinders:  Bore: mm. Stroke: mm. Displacement: m3
166 Turbo-charged [ ], Naturally aspirated-[\]; Compression ratio: Fuel consumption: kJ/KW-h
167 |8.2.3 Starting system: electric / air / gas; ampere-hour battery [ ] Charging generator YES[ [NO ]
168 [8.2.4.p Air filter manufacturer's standard'dry type [ ]; Other [ ] Details:
169 |8.2.4.p Air filter pressure-drop indicator:*YES [ ]NO [ ]
170 |8.2.5 Exhaust silencer: manufacturer's standard [ ] Other [ ] Spark-arresting YES[ ]NO ]
171 |8.2.7.]1 Sound attenuation: Personnel protection [ ] Details:
172 |18.2.7 Exhaust gas emissions:/from manufacturer’s performance test [ ] or from actual stack test data [ ]
173 |8.2.7.B NOy: Non-méthane hydrocarbons: CO,: SO,: At rated power [ ], nameplate rating [ ]
174 18.2.9 Crankcase oikstorage tank: YES [ ] NO [ ] Capacity: litre
175 |18.2.10/8.2.12 | Fuel gas filter/separator: YES[ INO[ ] Crankcase pressure relief devices: YES[ INOJ ]
176
177 PRIME MOVER — ELECTRIC MOTOR
178 |8.3.1 Manufacturer: Model: IEC rating W
179 Synchronous / Induction Rated power: kW; Rated speed: r/min. Service factor
180 Frame type: Enclosure type:: Volts:  Phase:  Frequency: Hz
181 Electrical area classification: Insulation: Temperature rise: °C above °C
182 Space heater YES[ ] NO [ ] Volts: Phase: Frequency: Hz.
183 Starter YES [ ] Nn[ ]‘ IEC. rafing- Manufacturer: ELMGMQQ—M [ ]
184 Variable speed: YES[ ] NO|[ ]
185 Accessories: Temperature detectors [ ], Vibration sensing [ ] Other:
186
187 COOLING SYSTEM
188 Manufacturer: Model: On compressor skid [ ] separate skid [ ]
189 Vertical [ ] Horizontal [ ] Electric driven [ ] Vee-belt driven[ ] Fans: No.: diam. mm. Tipspeed m/s
190 [9.3.1.3 Sight-flow [ ] and/or temperature indicators [ ] Gas after cooler to °C: YES[ INOT ]
191 MAWP MPa (bar): Water side:  Gas side:1ststage: = 2ndstage:  3rd stage:  4th stage:  After cooler:
192 |9.6.8 Control: Automatic [ ] Manual [ ] on interstage gas [ ] and/or final discharge gas [ ]
193 Control by: Louvres [ ], variable pitch fans [ ], variable speed fans [ ], recirculation [ ], Other[ ]
194 19.6.9 Cooler insect screens: YES[ INO[ ], Hailguards: YES[ INO][ ]
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195 [ 10 PRESSURE VESSELS Rev.

196 |10.3.1 Pulsation study: YES [ ] NO [ ] Details:

197 Separators Stage 1 Stage 2 Stage 3 Discharge

198 Pressure vessel design code

199 Inside diameter mm

200 Seam-to-seam length  mm

201 Design gauge pressure MPa (bar)

202 Design temperature  °C

203 Mesh pad/vane mist extractor

204 Mist extractor material

205 Manual drain YES/NO

206 Type automatic drain control

207 Type automatic drain valve

208 | evel gauge glass  YES/NO

209 Pressure indicator  YES/NO

210 Inlet flange size/rating/facing/type

211 Outlet flange size/rating/facing/type

212 Corrosion allowance  mm

213 Weld pads/saddles  YES/NO

214

215 Suction pulsation/volume bottles Stage 1 Stage 2 Stage 3

216 Pressure vessel design code

217 Volume m3

218 Swept volume factor (Annex B)

219 Inside diameter mm

220 Seam-to-seam length mm

221 Design gauge pressure MPa (bar)

222 Design temperature  °C

223 Inlet flange size/rating/facing/type

224 Outlet flange size/rating/facing/type

225 Corrosion allowance  mm

226 Type drain opening

227 Weld pads/saddles YES/NO

228

229 Discharge pulsation/volume bottles Stage @ Stage 2 Stage 3

230 Pressure vessel design code

231 Volume m3

232 Swept volume factor (Annex B)

233 Inside diameter mm

234 Seam-to-seam length  mm

235 Design gauge pressure MPa (bar)

236 Design temperature  °C

237 Inlet flange size/rating/facingftype

238 Outlet flange size/rating/facing/type

239 Corrosion allowance _mm

240 Type drain opening

241 Weld pads/saddles”)YES/NO

242

243 PIPING AND APPURTENANCES

244 (1114 Vendor will'supply all piping from package suction to package discharge:  YES[ ]NOJ ]

245 Or piping’supply shall be as follows:

246 Suction: from separator [ ], pulsation-suppression device [ ], compressor nozzle [ ], other| ]

247 Details:

248 Interstage: from separator [ ], pulsation-suppression device [ ], compressor nozzle [ ],
sidestream connection [ ], complete interstage piping system [ ], other[ ]

249 Details-

250 Discharge: to cooler discharge [ ], pulsation-suppression device [ ], compressor nozzle [ ],
spool piece from final discharge cooler to discharge separator [ 1, other[ ]

251 Details:

252 Piping, vessels and thermowells arranged for heat tracing and/or insulation  YES[ JNO[ ]

253 [11.10 Valves in flammable or toxic service to have bolted or welded bonnets [ 1, bolted glands [ 1, be fire-safe [ ]

254 [11.13 Temporary start-up screens YES [ ] NO [ ]; Removable spool-piece YES[ ] NO[ ]

255 [11.14.2 Qil piping downstream of filters: steel [ ] or austenitic stainless steel [ ]

256 [ 11.15.1 Complete on-skid coolant piping system YES[ INO[ ]

257 |11.17.2 Common distance piece vent header YES[ INOJ ]
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