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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
ISO, also take part in the wark 1SQ collabarates closely with the International Flectrotechnical
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patent rights

International
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Annexes A t(

(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

ional Standards adopted by the technical committees are circulated to the member bodies|for voting.
S an International Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this International Standard may be the|subject of

ISO shall not be held responsible for identifying any or all such patent rights.

Standard, 1SO 13707, was prepared by Technical Committee~ISO/TC 118, Compressors, jpneumatic
pumatic machines in collaboration with ISO/TC 67, Materials,“eéquipment and offshore strlictures for

d natural gas industries, Subcommittee SC 6, Processing:equipment and systems.

Q of this International Standard are for information ofly.
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Introduction

This International Standard is based upon the accumulated knowledge and experience of manufacturers and users
of reciprocating compressors. The objective of this International Standard is to provide a purchase specification to
facilitate the manufacture and procurement of reciprocating compressors for general petroleum and natural gas
industry services but its use is not limited to these services.
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ational Standard is based on API standard 618, 4th edition, 1995.

Se of this International Standard is to establish minimum requirements for design and constr
nent will be suitable for the purpose for which it is required. This limitation in scope is o
N interest and concern. Energy conservation and protection of environment-‘are’ matters
hd are important in all aspects of equipment design, application and operation. The manu
fuipment should aggressively pursue alternative innovative approaches which improve ene
himize the environmental impact without sacrificing safety or reliability-”Such approachg
investigated and purchase options should increasingly be based on‘the estimation of wh
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bpplications. This International Standard is not intended to inhibit a vendor from offering, or t
pting, alternative equipment «or - engineering solutions for the individual application. T

applicable where there is-innovative or developing technology. Where an alternative is
puld identify any variations from this International Standard and provide details.

iction so that
he of charter
Df increasing
acturers and
gy utilisation
s should be
ole life costs

pd or further
; otherwise it

ve use of this International Standard and ease of reference to the text the use of the data sheets in

e needed for
ne purchaser
his may be
offered, the

© 1SO 2000 -

All rights reserved

Vi


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f



https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

INTERNATIONAL STANDARD

ISO 13707:2000(E)

Petroleum and natural gas industries — Reciprocating
COMpressors

1 Scoj

This Interr]
in the pet|
Standard

Internatior
systems,

equipmen
reciprocat

as crossheads and either plant or instrument air compressors that discharge at gauge pressures of 9

Also exclu

2 Norn
The follow
this Intern
publication
investigatq
undated r
maintain r

ISO 7-1, H
Designatid

ISO 261, |
ISO 262, |
ISO 281-1
ISO 1217,

ISO 7005-

D

ational Standard covers the minimum requirements for reciprocating compressors, angd their
roleum and natural gas industries with either lubricated or nonlubricated cylinders. This
may be used for other services or in other industries by agreement. Compressors cov
al Standard are moderate to low-speed and in critical services. Also included are relate
controls, instrumentation, intercoolers, aftercoolers, pulsation suppression devices and o
Ng gas compressors, compressors with single-acting trunk-type (automotive-type) pistons th

ded are gas engine and steam engine drivers.

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|
pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid InternationalStandards.

ipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, To
n.

SO general-purpose metric screw threads — General plan.

SO general-purpase metric screw threads — Selected sizes for screws, bolts and nuts.
Rolling bearifigs — Dynamic load ratings and rating life — Part 1: Calculation methods.
Displaeenient compressors — Acceptance tests.

1 CMetallic flanges — Part 1: Steel flanges.

drivers used
International
ered by this
d lubricating
her auxiliary

. Excluded are integral gas-engine driven compressors, packaged highsspeed separable ¢ngine-driven

at also serve
par or below.

provisions of

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

ncouraged to
d below. For
SO and IEC

erances and

ISO 7005-

2, Metallic flanges — Part 2: Cast iron flanges.

ISO 8501-1, Preparation of steel substrates before application of paints and related products — Visual assessment
of surfaces cleanliness. Part 1. Rust grades and preparation grades of uncoated steel substrates and of steel
substrates after overall removal of previous coatings.

ISO 10436, Petroleum and natural gas industries — General-purpose steam turbines for refinery service.

ISO 10437, Petroleum and natural gas industries — Special-purpose steam turbines for refinery service.

ISO 10438-2, Petroleum and natural gas industries — Lubrication, shaft-sealing and control-oil systems and

auxiliaries

© 1SO 2000 -
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ISO 10441, Petroleum and natural gas industries — Flexible couplings for mechanical power transmission —
Special-purpose applications.

ISO 13691, Gears — High-speed special-purpose gear units for the petroleum, chemical and gas industries.

ISO 13706, Petroleum and natural gas industries — Air-cooled heat exchangers.

ISO 14691, Petroleum and natural gas industries — Flexible couplings for mechanical power transmission —
General purpose applications.

ISO 16812, Petroleum and natural gas industries — Shell and tube heat exchangers.

IEC 60034-1
IEC 60079-0
IEC 60529, [
IEC 60848, F
ANSIV B 1.2
ANSI B 16.5
ANSI B 31.3

API12) RP 52(
selection.

API RP 520/
API Std 526,

API| Std 614,
Industry Ser

API Std 670,
ASME?3), Boi
ASTMY A1

ASTM A 193
Service.

Rotating electrical machines — Part 1: Rating and performance.

Electrical apparatus for explosive gas atmospheres — Part 0: General requirements.
egrees of protection provided by enclosures (IP codes).

reparation of function charts for control systems.

D.1, Pipe Threads, General Purpose (Inch).

Pipe Flanges and Flanged Fittings.

Process Piping.

/1, Sizing, Selection and Installation of Pressure Relieving Devices in Refineries — Part 1:

P, Sizing, Selection and Installation of Pressure Relieving Devices in Refineries — Part 2: Ing

Flanged Steel Pressure Relief Valves;

ice.
Vibration, Axial-Position,\and Bearing-Temperature Monitoring Systems.
er and Pressure Vessel Code 1998.

D6, Standard<Spéecification for Seamless Carbon Steel Pipe for High-Temperature Service.

M, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Te

Sizing and

tallation.

Lubrication, Shaft Sealing and Control Oil Systems And Auxiliaries For Petroleum, Chemicgl and Gas

mperature

ASTM A 194

or High-

Temperature

Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-Pressure
Service or Both.

ASTM A 216M, Standard Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High-

Temperature

Service.

1) American
2)
3)

4)

American
American

American

National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.
Petroleum Institute, 1220 L Street, N.W., Washington, DC 20005-4070, USA.

Society of Mechanical Engineers, 345 East 47t Street, New York, NY 10017, U.S.A.

Society for Testing and Materials, Barr Harbor Drive, West Conshohocken, PA 19428-2959, U.S.A.
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ASTM A 247, Standard Test Method for Evaluating the Microstructure of Graphite in Iron Castings.

ASTM A 269, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General
Service.

ASTM A 278M, Standard Specification for Gray Iron Castings for Pressure-Containing Parts for Temperatures Up
to 650 F.

ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 60000 PSI Tensile Strength.

ASTM A 312M, Standard Specification for Seamless and Welded Austenitic Stainless Steel Pipes.

ASTM A 3P0M, Standard Specification for Alloy Steel Bolting Materials for Low-Temperature Service.
ASTM A 3B8M, Standard Practice for Ultrasonic Examination of Heavy Steel Forgings.

ASTM A 3P5M, Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Usq at Elevated
Temperatdres.

ASTM A 503, Standard Specification for Ultrasonic Examination of Large Forged.Crankshafts.

ASTM A 586, Standard Specification for Ductile Iron Castings.

ASTM A 668, Standard Specification for Steel Forgings, Carbon and Alloy, for General Industrial Use.
ASTM E 94, Standard Guide for Radiographic Testing.

ASTM E 1p5, Standard Reference Photographs for Magneti¢ Particle Indications on Ferrous Castings.
ASTM E 142, Standard Method for Controlling Quality of Radiographic Testing.

ASTM E 79, Standard Guide for Magnetic Particle-Examination.

AWS®) D11, Structural Welding Code — Steel.

NACE® MR 0175, Sulfide Stress Cra€king Resistant Metallic Materials for Oilfield Equipment.
NEMAT) SM 23, Steam Turbines-for Mechanical Drive Service.

TEMAZ®), Jtandards.

3 Termps and-définitions

For the purposes of this International Standard, the following terms and definitions apply:

3.1

acoustic simulation

process whereby the one-dimensional acoustic characteristics of fluids and the reciprocating compressor dynamic
flow influence on these characteristics are modelled

5) American Welding Society, 550 N W LeJeune Road, PO Box 35104, Miami, Florida 33135, U.S.A.

6) National Association of Corrosion Engineers, PO Box 218340, Houston, Texas 77218-8340, U.S.A.

7) National Electrical Manufacturers Association, 2101 L Street, N.W. Washington, D.C. 20037, U.S.A.

8) Tubular Exchanger Manufacturers Association, 25 North Broadway, Tarrytown, New York 10591, U.S.A.

© I1SO 2000 — All rights reserved 3
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The model is mathematically based upon the governing differential equations (motion, continuity, etc.). The

simulation should allow for determination of pressure/flow modulations at any point in the piping model resulting from any
generalized compressor excitation (see 3.4 and 3.7).

3.2
active analy

sis

portion of the acoustic simulation in which the pressure pulsation amplitudes due to imposed compressor operation
for the anticipated loading, speed range and state conditions are simulated (see 3.1)

3.3
alarm point
preset value

of a parameter at which an alarm is actuated to warn of a condition that requires corrective g

ction

3.4

analogue simulation

method usin
the acoustic

35
capacity
quantity of d
specified dis

NOTE Th

process nor any air that leaks into a compressor used as a vacuum pump.

3.6
combined rq
algebraic su

NOTE G
force resulting
of the produd
respective acg

3.7

design
word used b
and design s
NOTE U
3.8

digital simu

method using various-miathematical techniques on digital computers to achieve the acoustic simulation (s

3.9

) electrical components (inductances, capacitors, resistances and current supply. devices)
Simulation (see 3.1).

as taken into the compressor at the specified inlet conditions, ecompressed and delive
Charge pressure

b capacity of a compessor does not include any gas that leaks out“of the compressor during the ¢

d load
h of gas load and inertia force on the crosshead .pin

s load is the force resulting from differential gas pressure acting on the piston differential area. Inertia
from the acceleration of reciprocating mass. The inertia force with respect to the crosshead pin is the
ts of all reciprocating masses (piston and-rod assembly, and crosshead assembly including pin
eleration.

y the designer or manufacturer in terms such as, design power, design pressure, design te
peed

e of this word in thé-purchaser’s specifications should be avoided.

ation

fo achieve

red at the

bmpression

force is that
summation
) and their

mperature

ee 3.1)

fail safe mo

! £ P £ + 1 4
cUruptriatiuimr Tor CUTTINUT Sy Sticlints

arrangement such that failure of any component or loss of energy supply will not result in unsafe or potentially

unsafe situat

3.10

ions

gauge board
unenclosed bracket or plate used to support and display gauges, switches and other instruments

3.11

inlet volume flow
flow rate expressed in volume flow units at the conditions of pressure, temperature, compressibility and gas

composition,

including moisture content, at the compressor inlet flange

© 1SO 2000 — All rights reserved
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NOTE To determine inlet volume flow, allowance must be made for pressure drop across pulsation suppression devices
and for interstage liquid knockout.

3.12
local (adj.)
applies to any device mounted on or near the equipment or console

3.13
manufacturer
organisation responsible for the design and manufacture of the equipment — not necessarily the vendor

3.14
manufactrer’s rated capacity
capacity uged to size the compressor

3.15
maximum permissible continuous combined rod load
highest combined rod load at which none of the forces in the running gear (piston, piston-rod, crosshefd assembly,
connecting rod, crankshaft, bearings etc.) and the compressor frame exceed the values in any compgnent that the
manufactyrer’'s design will permit for continuous operation

3.16
maximum| permissible continuous gas load
highest force that a manufacturer will permit for continuous operationvon the static components |(e.g., frame,
distance pjece, cylinder and bolting) of the compressor

3.17
maximum permissible speed
highest speed at which the manufacturer’s design will permit‘continuous operation

3.18
maximum permissible temperature
maximum |continuous temperature for which thé_manufacturer has designed the equipment (or any part to which
the term ig referred) when handling the specified fluid at the specified pressure

3.19
maximum permissible working gauge pressure (MPWGP)
maximum |continuous pressure for which the manufacturer has designed the equipment (or any part{to which the
term is referred) when handling-the specified fluid at the specified temperature

3.20
minimum|permissibledspeed
lowest spged at which\the manufacturer’s design will permit continuous operation

3.21
minimum|permissible suction pressure (for each stage)
lowest prdassute (measured at the inlet flange of the cylinder) below which the combined rod load of gas load or
discharge temperature, or crankshaft torque load (whichever is governing) will exceed the maximum permitted
during operation at the setpoint pressure of the discharge relief valve and other specified gas conditions for the
stage

3.22

minimum permissible temperature

lowest temperature for which the manufacturer has designed the equipment (or any part to which the term is
referred)

3.23

mode shape (of an acoustic pulsation resonance)
description of the pulsation amplitudes and phase angle relationship at various points in the piping system

© I1SO 2000 — All rights reserved 5
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NOTE
(see 3.1).

3.24
normal oper

ating point

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

NOTE

this International Standard.

3.25
normally op

en and normally closed

Knowledge of the mode shape allows the analyst to understand the pulsation patterns in the piping system

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

both on-the-
switches and

NOTE TH

3.26
owner
final recipien

NOTE Th

3.27
panel
enclosure us

3.28

passive ana
portion of thd
is imposed o

NOTE TH
range of intere

3.29
pressure de

Shelf positions and de-energized positions of devices such as automatically controlled
valves

e normal operating position of such a device is not necessarily the same as the device’s on-the-shelf

of the equipment

b owner may delegate another body or agent as the purchaser of the equipment.

ed to mount, display and protect gauges, switches and other instruments

ysis
acoustic simulation in which a constant flow.amplitude modulation over an arbitrary freque
h the system, normally at the cylinder valve |ocations

e resulting transfer function defines the acoustic natural frequencies and the mode shapes over th
st (see 3.1).

5ign code

recognized pressure vessel standard or code specified or agreed by the purchaser (e.g. ASME,

Pressure Ve

3.30
purchaser
individual or
NOTE Th

3.31

Esel Code 1998, Section)VIIl)

prganization-that issues the order and specification to the vendor

b purchaser may be the owner or the owner’s agent.

electrical

osition.

ncy range

e frequency

Boiler and

rated discha

fge pressure

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

3.32

rated discharge temperature

highest predi

3.33
rated power

cted operating temperature resulting from any specified operating condition

(of the compressor)

maximum power the compressor plus any shaft-driven appurtenances require for any of the specified operating

conditions
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NOTE 2
bearings (e

3.34
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The rated power includes the effect of equipment such as pulsation suppression devices, process piping,
intercoolers and separators.

rated speed
highest speed required to meet any of the specified operating conditions

3.35
remote (

j.)

Driver and transmission losses are not included in the rated power of the compressor. Losses incurred in outboard
.g. as used to support large flywheels) are included.

applies to

3.36
required (
rated prog
permitted

NOTE

3.37

rod rever
change in
reversal al

3.38
shut-dow

preset vallie of a parameter at which automatic or manual shut-down of the system is required

3.39
spectral f

description of the pressure pulsation harmonic. amplitudes versus frequency at a selected test point Id

active or p

3.40
standard
flow rate ¢
and atem

3.41

trip speed
speed at
mover

3.42

any device located away from the equipment or console, typically in a control room

apacity
ess capacity specified by the purchaser to meet process conditions, with no<negative-tolq

See annex B for an explanation of the term no-negative tolerance.

¥l
direction of force in the piston rod loading (tension to compression or vice versa), which res
the crosshead pin during each revolution

N point

equency distribution

assive acoustic analysis (see 3.1)

low
xpressed in volume flowsuhits at ISO standard conditions which are an absolute pressure
perature of 0 °C

which the_independent emergency overspeed device operates to shut down a variable

unit respq

rance (NNT)

ults in a load

cation for an

of 1,013 bar

speed prime

nsSibility

responsibility for co-ordinating the technical aspects of the equipment and all auxiliary systems included in the
scope of the order

NOTE

3.43
vendor

It includes responsibility for reviewing such factors as the power requirements, speed, rotation, general
arrangement, couplings, dynamics, noise, lubrication, sealing system, material test reports, instrumentation, piping and testing
of components.

organization that supplies the equipment

NOTE The vendor may be the manufacturer or the manufacturer’'s agent and is normally responsible for service support.
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4 Statutory requirements

The purchaser and the vendor shall mutually determine the measures to be taken to comply with any governmental
codes, regulations, ordinances or rules that are applicable to the equipment.

5 Basic design

5.1 General

5.1.1 The reguipment{including—auxiliarie covered—by—thistnternational—Standard—shall- be—desj
constructed for a minimum service life of 20 years and at least 3 years of uninterrupted operation. It.is
that this is @ design criterion. It is accepted that interruptions to the continuous operation may;-ecg¢ur due to
exceeding the lifetime of wearing parts. The expected life-time of wearing parts shall be defined, by the vgndor.

5.1.2 Control of sound pressure level (SPL) of all equipment furnished shall be a joint effort of the purghaser and
the vendor. |The equipment furnished by the vendor shall conform to the requirements and the [maximum
permissible qound pressure level specified by the purchaser.

5.1.3 Unleps otherwise specified, cooling water systems shall be designed ,ifn. accordance with the [conditions
given in Table 1.

Table 1 — Cooling water system design conditions

Design condition Heat exchangers Cylinder jackets and packing cases

Velocity in @xchanger tubes 1,5t0 2,56 m/s —
Maximum permissible working pressure > 7 bar‘(gauge) > 5 bar (gauge)
Hydrostatictest pressure 15'x MPWGP & 1,5 x MPWGP &
Maximum pressure drop 1 bar —
Maximum iflet temperature 30°C —
Maximum outlet temperature 50°C —
Maximum tg¢mperature rise 20K —
Minimum temperature rise 10K —
Fouling facfor water side 0,35 m2K/kW —

Shell corrogion allowance-for carbon steel 3 mm —

& Maximum permissible working gauge pressure.

The vendor shall notify the purchaser if the criteria for minimum temperature rise and velocity over heat exchange
surfaces are in conflct. The prchaser will approve the final selection.

NOTE The criterion for velocity over heat exchange surfaces is intended to minimize water side fouling. The criterion for
minimum temperature rise is intended to minimize the use of cooling water.

Provision shall be made for complete venting and draining of the system.
5.1.4 To avoid excitation of torsional, acoustic and/or mechanical resonances, reciprocating compressors should
normally be specified for constant-speed operation. When variable speed drivers are used, all equipment shall be

designed to run safely up to the trip speed. For variable speed drives, a listing of unsafe or undesirable speeds
shall be furnished to the purchaser by the vendor. See 5.5 and 10.2.
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Equipment shall be designed to run up to the trip speed and up to the relief valve settings (see 10.4.5)

without damage. Unless otherwise specified, trip speeds shall be assumed to be in accordance with Table 2.

Table 2 — Driver trip speeds

_ Trip speed
Driver type
% of rated speed

Steam turbine

5.1.6 T
purchaser
and maint

517 M

NEMA Class A2 115
NEMA Classes B, C, D2 110
Gas turbine 105
Variable-speed motor 110

Constant-speed motor Synchronous speed

Reciprocating engine 110

&  Indicates governor class as specified in NEMA SM 28,

e arrangement of the equipment, including piping andJauxiliaries, shall be developed |j
and the vendor. The arrangement shall provide adequate clearance areas and safe access
bnance.

btors, electrical components, and electrical \inStallations shall be suitable for the area

specified Iy the purchaser and shall meet the requirements of the IEC 60079-0 and other standards

the purchg

518 O
polished ¢
dust and @

519 Al

ser and shall comply with all applicable jlocal codes and regulations.

| reservoirs and housings that encléose moving lubricated parts (such as bearings, shaft
arts and instruments and control- elements, shall be designed to minimize contamination
ther foreign matter during petiods of operation and idleness.

equipment shall be, designed to permit rapid and economical maintenance. Major pd

cylinders and compressor frames; shall be designed (shouldered or cylindrically dowelled) and mal

ensure ac

5110 T
and for th
equipmen
compress

Curate alignment en.re-assembly.

e compressor vendor shall assume unit responsibility for the engineering co-ordination of th
e performance of the entire compressor train consisting of compressor, driver, power
and allsauxiliary equipment and systems included in the scope of the order and sup
br vendor.

The comp

pintly by the
for operation

classification
specified by

beals), highly
by moisture,

rts, such as
hufactured to

e equipment
transmission
plied by the

raccar vyand hall racal/a Aall AanAinaay
1 HeeT

D

oL ol
TCoOSU—VvY T oot gt

el
S o oorve oot

including co-ordination of changes as required.

ment design,

5.1.11 After installation, the performance of the combined unit shall be the joint responsibility of the purchaser and
the vendor. Many factors (e.g. piping loads, alignment at operating conditions, supporting structure, handling during
shipment, and assembly at the site) may adversely affect site performance. To minimize the influence of these
factors, the vendor shall review and comment on the purchaser’s piping and foundation drawings in accordance
with the agreed schedule. Vendor’'s review of foundation drawings will be limited to anchor bolt layout and the
vendor’s input data used for foundation design. When specified, the purchaser and the vendor shall agree upon the
details of an initial installation check by the vendor’s representative, and an operating temperature alignment check
at a later date. Such checks shall include, but not be limited to, initial alignment check, grouting, crankshaft web
deflection, piston rod runout, driver alignment, motor air gap, outboard bearing insulation test, bearing clearance
checks and piston end clearance.
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5.1.12 The purchaser shall specify the equipment's normal operating point. Unless otherwise specified, the
capacity at the normal operating point shall have no negative tolerance.

NOTE 1

NOTE 2

See annex B for a discussion of capacity and the term “no negative tolerance”.

capacity by not less than 3 %.

To accommodate normal manufacturing tolerances, the manufacturer's rated capacity should exceed the required

5.1.13 The power required by the compressor at the normal operating point shall not exceed the stated power by
more than 3 %.

5.1.14 The
without a ro
including ma
auxiliaries sh

5.1.15 The
conditions td
volume flow.
calculate per

5.1.16 If an
time, the pur
to purge acd
damage.

5.1.17 Com
The compre
(refer to 5.4.
agreed procq

5.1.18 Com
not at synch

5.1.19 Spal
Standard.

5.2 Permi

Compressory
low mainten
average pist
experience i

NOTE Ge

purchaser shall specify whether the installation IS Indoors (heated or unheated) or outdo
pf), as well as the weather and environmental conditions in which the equipment M

all be suitable for operation under these specified conditions.

vendor shall use the specified values of mass flow, the specified gas composition an
calculate average molar mass, ratio of specific heats (cy/c,), compressibility factors (Z

The compressor vendor shall indicate his values on the data sheets with'the proposal and u

formance data.

y of the compressor cylinders are to be operated partially or fally unloaded for extended

umulation of lubricating oil in the compressor cylinders),.inCorder to prevent overheating

pressors shall be capable of developing the maximum differential pressure specified by the

bsor vendor shall confirm that the unit is capable, of continuous operation at any full load

| and 5.4.2) or fully unloaded conditions (refer 40 5.1.16) and also capable of start-up accor

dure (refer to 9.1.1.3).

pressors driven by induction motors shall be rated at the actual motor speed for the rated
onous speed.

e parts for the machine and_all furnished auxiliaries shall meet all the criteria of this In

ssible speeds

shall be conservatively rated at a speed not in excess of that known by the manufacturer
hnce and trouble-free operation under the specified service conditions. The maximum
bn speed-and the maximum acceptable rotative speed may be specified by the purcha
dicates-that specified limits should not be exceeded for a given service.

herally, the rotative and piston speeds of compressors in non-lubricated services should be less th

equivalent lub

s (with or

ugt operate,
kKimum and minimum temperatures and unusual humidity, dust or corrosive conditions, The%

nit and its

d the gas
and inlet
5e them to

periods of

chaser and the vendor shall jointly determine the method to be used (e.g. periodic momentary loading

and liquid

burchaser.
part load
Hing to the

condition,

fernational

o result in
hcceptable
ser where

AN those in

icated services

5.3 Permi

53.1

ssible discharge temperature

Unless otherwise specified and agreed the maximum predicted discharge temperature shall not exceed

150 °C (302 °F). This limit applies to all specified operating and load conditions. The vendor shall provide the
purchaser with both the predicted and adiabatic discharge temperature rise.

Special consideration shall be given to services (e.g. high pressure hydrogen or applications requiring non-
lubricated cylinders) where temperature limitations should be lower. Predicted discharge temperatures shall not
exceed 135 °C (275 °F) for hydrogen rich services (molar mass of 12 or less).

10
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NOTE The adiabatic discharge temperature is the discharge temperature that would result from adiabatic compression. The
actual discharge temperature will vary from the adiabatic depending on such factors as the power input to a cylinder, the ratio of
compression, the size of the cylinder, the surface area of the cooling passages and the velocity of the coolant. Non-lubricated
hydrogen service will generally have higher discharge temperatures than lubricated hydrogen service due to slippage and the
unusual characteristic of hydrogen which may heat when it expands. With low power and small cylinders, the actual temperature
rise can be below adiabatic, which may allow a lesser number of stages if the application is borderline. Conversely, large
cylinders may result in a temperature rise higher than adiabatic and require additional stages.

Commonly, compression ratios are higher in the first and second stages for full load. When the unit is unloaded by clearance
pockets in lower stages, the higher stages have the higher compression ratios. The discharge temperature should be reviewed

at all loadin

g points.

532 A
specified,
and the m

The recor
maximum

(356 °F). T

the dischal

to increas¢ the permissible discharge temperature, is recommended for additional-safety (see 8.2.1.9).

CAUTION

5.4 Roa

541 T
rod load fq
calculated
suction pr¢

542 Th
compress
at any spe
the dischal

543 TH
crankshaft

losses and gas compressibility-factors corresponding to the internal cylinder pressure and temperatu

at each cr
flange) mi
pressure (

544 Fg
parallel to
the crankg

igh discharge temperature alarm and shut-down device is required for each compressor_C)
100 % unloading shall be furnished as part of the system. The supplier of these devices;
bde of operation shall be mutually agreed upon between the purchaser and the compressor

hmended discharge temperature alarm and trip setpoints are 20 K and 30 K\respective
predicted discharge temperature; but in no case should temperature trip>-setpoints ex

0 prevent auto-ignition, lower temperature limits should be considered for air, due to oxyg
rge gauge pressure exceeds 20 bar (290 psig). Use of synthetic oils, altheugh not intendeq

— Oxygen-bearing gases other than air require special consideration.

and gas loads

e combined rod load shall not exceed the manufacturer's maximum permissible continuo|
r the compressor running gear at any specified operating load step. These combined rod |
on the basis of the setpoint pressure of the discharge relief valve of each stage and the low
bssure corresponding to each load step.

e gas load shall not exceed the manufacturer's maximum permissible continuous gas lo
pr static frame components (cylinders,(heads, distance pieces, crosshead guides, crankcase
cified operating load step. These(gas loads shall be calculated on the basis of the setpoin
Fge relief valve of each stage and the lowest specified suction pressure corresponding to ea

e combined rod loads and/the gas loads shall be calculated for each 10-degree int
revolution for each specified load step from internal cylinder pressures using valve and

ank angle increment~The internal pressure during the suction stroke is the suction pressur
At cylinder flahge) plus the valve and gas passage losses.
r all speeified operating load steps and the fully unloaded condition, the component of comb

haft Unless otherW|se specmed the duratlon of this reversal shall not be Iess than 15° of

linder. When
the setpoints
yendor.

y above the
ceed 180 °C
bn content, if
as a means

us combined
pbads shall be
est specified

hding for the
and bolting)
t pressure of
h load step.

erval of one
pas passage
re conditions
e (at cylinder

hus the valve and\gas passage losses. The internal pressure during the discharge stroke is fhe discharge

ned rod load

the piston rod shall fully reverse between the crosshead pin and bushing during each complete turn of

crank angle,

and the mg

¢d load in the

opposite dlrectlon (This reversal is requwed to ma|nta|n proper Iubr|cat|on between the crosshead pin and

bushing.)

5.5 Criti

55.1

ical speeds

The compressor vendor shall provide the necessary lateral and torsional studies required to demonstrate

the elimination of any lateral or torsional vibrations that may hinder the operation of the complete unit within the
specified operating speed range in any specified load step. The vendor shall inform the purchaser of all critical
speeds from zero to trip speed or synchronous speed that occur during acceleration or deceleration (see 15.2.3, r).

5.5.2 Except for belt driven units, the vendor shall provide a torsional analysis of the complete train. Torsional
natural frequencies of the driver-compressor system (including couplings and any gear unit) shall not be within
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10 % of any operating speed nor within 5 % of any multiple of any operating shaft speed in the rotating system up
to and including the tenth multiple. For motor driven compressors, torsional natural frequencies shall be separated
from the first and second multiples of the electrical power frequency by 10 % and 5 % respectively.

5.5.3 Where the compressor is to be driven by a turbine or through a gear, the requirements in the reference
standards for those items as regards critical speeds shall also be complied with. For units requiring the use of a
low-speed quill shaft, a separate lateral critical speed analysis shall be performed. Any lateral critical speed of the
quill shaft shall be separated by at least 20 % from any operating speed of any shaft in the system.

5.5.4 When torsional resonances are calculated to fall within the margin specified in 5.5.2 (and the purchaser
and the vendor have agreed that all efforts to remove the critical from within the limiting frequency range have been

N otrace AN lbha narfay damonctrata that tha raca aran f

ect on the

exhausted),
complete tra

6 Compr
6.1 Comp

6.1.1 Gene
6.1.1.1

10% or 1,7
to the specifi

6.1.1.2

such servicep

safely handlg

NOTE un
gas compress

6.1.1.3

maintenance
unloaders of
suppressors.

6.1.1.4

approval. For

54.4.

6.1.1.5
sections of ¢
for corrosion

chal maod to Bna ha Ay
[Cotrc oSS ullul_yolo SHhaHBe PeTTormco o TcTorstote luu. thefresohaheesRaveRoaaverseat

N. The assumptions used in such analysis shall be agreed between purchaser and vendof.

essor components
ressor cylinders

ral

par (25 psi), whichever is greater. The maximum permissible/working pressure shall be at |

Horizontal cylinders are required for compressing saturated gases or for gases carrying |
horizontal cylinders shall have bottom discharge ‘eonnections. Other cylinder arrangeme
condensable/saturated gases may be considered.

Her certain atmospheric conditions, air may he(at or close to saturated conditions; multistage air or H
brs will usually exhibit saturated conditions following intercooling.

Cylinders shall be spaced and arranged so as to permit access for operating and re
of all components (including,water jacket access covers, distance piece covers, packin
controls mounted on the cylinder) without removing the cylinder, the process piping o

Bingle acting, step-piston or tandem cylinder arrangements may be furnished with the p
such cylinder arrangements, special consideration must be given to ensure rod load revd

The use of \threaded holes in pressure parts shall be minimized. To prevent leakage if

hsings, metal, equal in thickness to at least half the nominal bolt diameter in addition to the
shallibe left around and below the bottom of drilled and threaded holes.

bd relief valve set pressure not including accumulation. See10.4.5.3 for setting of relief valves.

The maximum permissible working pressure shall exceed the rated discharge pressure by at least

past equal

quids. For
hts able to

ydrocarbon

moval for
g, valves,
pulsation

urchaser’s
rsals. See

pressure
allowance

6.1.2 Cylin

+
CT AP PuUTtCITAiTU TS

6.1.2.1 Cylinder supports shall be designed to avoid misalignment and excessive rod runout during the warm-
up period and at actual operating temperature. The support shall not be attached to the outboard cylinder head.
The pulsation suppressor shall not be used to support the compressor cylinder.

The vendor shall calculate the expected minimum and maximum cold vertical rod runout. When required, the
manufacturer shall disclose the details of his calculations and the assumptions on which they are based. The
expected cold vertical rod runout shall be confirmed by the shop bar-over test and shown on the rod runout table by
the vendor. Design and construction shall be aimed to achieve an expected hot vertical rod runout not exceeding
0,015 % of the stroke.
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Horizontal (side) piston rod runout, as measured by dial indicators during the shop bar-over test, shall not exceed
0,065 mm (0,0025 in or 2,5 thou), regardless of length of stroke, see 13.3.4.1. See 6.3.8 when tailrod construction

is used.

Piston rod

runout shall be measured directly adjacent to the cylinder packing case flange.

See Annex C for clarification of rod runout and typical rod runout table.

6.1.2.2 The vendor shall define the maximum flange load permissible at the nozzle interfaces. These loads
shall refer to a coordinate system as shown on a drawing.

6.1.2.3 Yntessotherwise apcb;f;cd, each by“lldcl shatthave= |cp=abcab=c, dly typc “IICI, frot-contacted by the
coolant. Liners shall be at least 9,5 mm (3/8 in) thick for piston diameters up to and including 250.mn (10 in). For
piston diafneters larger than 250 mm, the minimum liner thickness shall be 12,5 mm (1/2 in).

Liners shgll have an interference fit and shall be held in place by positive mechanical means, suchfas pins or a
shoulder.

6.1.2.4 The walls of cylinders without liners shall be thick enough to provide fof reboring to a total|of 3 mm (1/8
inch) incrgase over the original diameter without encroaching upon the maximum“permissible working pressure, the
maximum jpermissible continuous gas load or the maximum permissible contintous combined rod load

6.1.2.5 The surface finish of the running bore of the cylinder liners_and‘cylinders without liners shiall be 0,2 um
to 0,6 um [8 pin to 24 pin) Ra (arithmetic average roughness).

6.1.2.6 When specified, the running bore of the cylinder shall be coated. The material (e.g. tetraflfioroethylene,
TFE) and the method of application shall be agreed upon by the‘purchaser and the vendor.

6.1.2.7 Cylinder heads, stuffing boxes for pressuréZpacking, clearance pockets and valve coyers shall be
fastened yith studs. The design shall make it unnécessary to remove any studs in order to r¢move these
componert parts. Torque values for all studs and balting shall be included in the manufacturer’s instrugtion manual.
NOTE Fxceeding the manufacturer’s torque values may cause damage to the valve assembly and cylinder vglve seat.
6.1.2.8 Where valve covers with radially captured “0"-rings are used, two extra long studs 180° gpart shall be
provided for each cover to ensure the)cover “0”-ring clears the cylinder valve port bore before thg valve cover
clears thestuds. Extra long studs shall be capable of having a full threaded nut when the “0”-ring is clear of cylinder
valve port|sealing bore.

6.1.2.9 The surface finish of valve port “0"-ring sealing surfaces shall not exceed an arithmetric average
roughnesq (Ra) of 1,6 wm_(64 nin). Valve ports using “o”-rings shall include an entering bevel for the “o’-ring.
6.1.2.10 Studded connections shall be furnished with studs installed. Blind stud holes shall only be¢ drilled deep
enough tolallow-apreferred tap depth of 1,5 times the major diameter of the stud; the first 1,5 threads|at both ends
of each stlrd shall be removed to allow the stud end to bottom in the hole.

6.1.2.11

Bolting shall be furnished as specified in 6.1.2.11.1 t0 6.1.2.11.5.

6.1.2.11.1 Details of threading shall conform to ISO 261 and ISO 262. The use of fine pitch threads shall be
avoided in cast irons and in external fasteners subject to routine maintenance, including pressure-containing parts.

6.1.2.11.2 Studs are preferred to cap screws.

6.1.2.11.3 Stud material shall be ASTM A 193 Grade B7 for steel and ductile iron cylinders. ASTM A 193
Grade B7 or ASTM A 307 Grade B may be used for cast iron cylinders. ASTM A 320 shall be used for minimum
permissible temperatures of —30 °C (- 22 °F) and below. Stud markings shall be located on the nut end of the
exposed stud. With low temperature studs use ASTM A 194 Grade 4 or Grade 7 nuts. Acceptable nuts for use with
ASTM A 193 or A 307 studs are ASTM A 194 Grade 2H.
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6.1.2.11.4 Hex-head bolting is preferred. Adequate clearance shall be provided at bolting locations in order to
permit the use of socket or box wrenches. If extended studs are provided for hydraulic tensioning, the exposed
threads shall be protected by a cover.

6.1.2.11.5 Bolting on reciprocating or rotating parts shall be positively locked mechanically (spring washers, tab

washers and

anaerobic adhesives are unacceptable as positive locking methods).

6.1.2.12 Valve chambers and clearance pockets shall be designed to minimize trapping of liquid.

6.1.2.13 If drain connections are provided on external bottles used as clearance pockets, drain valves shall be
provided. (See 11.6 for piping material between clearance pocket and drain valve).

6.1.3 Cylinder cooling

6.1.3.1 Cylinders shall have cooling provisions as required by the conditions of service described ip 6.1.3.1.1
t0 6.1.3.1.4. (See 11.4 and Figure G.2).

6.1.3.1.1 Static-filled coolant systems (see Figure G.2, Plan A) may be supplied where cylinders Wwill not be
required to dperate fully unloaded for extended periods of time, the expected maximum discharge temperature is
less than 90 °C (193 °F), and the adiabatic gas temperature rise (difference between suction tempefature and
discharge temperature based on adiabatic compression) is less than 85 K.

6.1.3.1.2 Atmospheric thermosyphon coolant systems (see Figure G.2,-Rlan B) may be supplied wherg cylinders
will not be refjuired to operate fully unloaded for extended periods of time‘and

a) the expgcted maximum discharge temperature is below 100 °C»(212 °F)

b) the adiapatic gas temperature rise is less than 85 K.

6.1.3.1.3 By mutual agreement between the purchaser-and vendor, a pressurized thermosyphon system may be
used. The expected maximum discharge temperaturé-shall not to exceed 105 °C (221 °F). The systein shall be
supplied withj a thermal relief valve set at a gauge pressure of 1,7 bar (25 psig) maximum.

6.1.3.1.4 Forced circulation liquid coolant systems (see Figure G.2, Plan C) shall be provided wher¢ cylinders
will operate ynloaded for extended periods.of-time or either

a) the expefted maximum discharge‘temperature is above 100 °C (212 °F) or

b) the adiapatic gas temperatureise is 85 K or greater.

NOTE Fof sites with ambient temperatures of 45 °C (113 °F) or higher, thermosyphon or static filled systems may not be
suitable. See %.1.16 for fullyounloaded extended operation.

6.1.3.2 Air-coeled cylinders shall not be furnished without the express written approval of the purchager.
6.1.3.3 Toprevent condensation, the coolant inlet temperature to cylinders with forced circulation cqoling shall

be at least 5 K above the dew point of the inlet gas. In the case of wet gas, or gas that has been in contact with
liquid in the vessel from which the particular compressor stage takes suction, unless otherwise agreed the dew
point shall be assumed to be at least 5 K above the suction temperature to allow for carry-over of liquid and/or
cooling of the gas before entering the cylinder. Therefore, in such cases, the coolant inlet temperature shall be at
least 10 K above the gas inlet temperature.

The coolant system shall be such that the above requirements are satisfied under all operating and transient
conditions including start-up from cold. If necessary the system should include a coolant recycle pump and heater
for start-up.

Coolant flow velocities shall be sufficiently high to avoid fouling of jackets and passages.

14 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

NOTE

ISO 13707:2000(E)

capacity and efficiency and should therefore be avoided.

Excessively high coolant exit temperatures (more than 17 K above the gas inlet temperature) may result in loss of

6.1.3.4 The arrangement of the cooling jackets shall be such that failure of a gasket or other seal will not result
in leakage of coolant into the cylinder or gas into the cooling system.

6.1.3.5 When specified, a self-contained, forced circulation, closed jacket coolant system shall be furnished. It
shall meet the requirements of 6.1.3.5.1 to 6.1.3.5.3. (See Figure G.2, Plan D.)

6.1.3.5.1  The coolant system shall be such that the requirements of 6.1.3.3 are satisfied.

6.1.3.5.2 [—ifpossibte; thetootant tircufatedshoutdbetomrottedto TmaimntaiT a Tise T cootant tempeyature across
any individqual cylinder, including the cylinder heads if cooled, of between 5 K and 10 K.

6.1.3.5.3 | The system shall be pre-piped, factory skid mounted and complete with the various pressure and
temperatufe indicators, alarms and other instrumentation specified on the data sheets.

6.1.4 Cylinder connections

6.1.4.1 The main inlet and outlet gas connections and all other process gas-connections shall be flanged or
machined |and studded and shall be suitable for the maximum permissiblecworking pressure of th¢ cylinder as
specified ih 6.1.1.1.

6.1.4.2 Studs shall be supplied unless capscrews are specifically approved by the purchaser.

6.1.4.3 The facing and bolting of the main inlet and outlet flanges and tapped auxiliary connections shall
conform tp the dimensional requirements I1SO 7005-1 or ISO 7005-2 as applicable. Alternative sfandards are
acceptable by mutual agreement. See 6.1.4.4 for facing finish requirements. The details of any special{connections,
such as g lens joint, shall be submitted to the purchasep for review (see annex F). For low pressyre cylinders,
where nof-circular connections are used, the vendor-shall supply inlet and discharge transition pigces with the

terminatio
material al
piece.

6.1.4.4

machined
arithmetic
pitch (24 t
shall confd

6.1.4.5
DN 40 (1*

Threaded
material ¢

 flange to ANSI or other agreed standards. The transition pieces shall be the same or
5 the cylinder. The vendor shall supplytall gaskets, studs and nuts between the cylinder &

The finish of the gasket contact surface of cast iron, ductile iron or steel connection
bosses), other than ring4ype joints, shall be between 3,2um and 6,4 um (125 pin
average roughness (Ra)\ Either a serrated-concentric or serrated-spiral finish having 0,6 m
b 40 grooves per inch) shall be used. The surface finish of the gasket grooves for ring join
rm to ANSI B16.5.

For utilitiesythreaded connections in accordance with ISO 7-1 are permissible in sizes nof
> NPS).

openings not required for the service shall be plugged with solid metal plugs. These plugs
bmpatible with the fluids contained and having properties at least as good as the material of

Plugs that

higher grade
nd transition

5 (flanged or
ind 250 pin)
m to 1,0 mm
connections

greater than

shall be of a
the cylinder.

may later require removal shall be of corrosion-resistant material. A suitable thread lubri

cant shall be

used. Thread tape shall not be used. Plastic plugs are not acceptable.

6.1.4.6

When specified each cylinder shall be provided with a DN 12 (‘/, NPT) indicator tap at each end.

Designs similar to Figure G.5, with a corrosion resistant sleeve arrangement inside a continuous cast-in membrane
to provide a positive gas-tight seal, are acceptable for cast iron and nodular iron cylinders. Materials shall be
compatible with the gas. Unless indicator valves are specified by the purchaser, threaded holes shall be plugged in
accordance with 6.1.4.5.
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6.2 Valves and unloaders

6.2.1

Valve average gas velocity shall be calculated as follows:

is the average gas velocity, in metres per second (feet per second);

isp
cen
is th

Th

C
NOTE

m

If the lift area i
computed on
indication of v
unsteady flow
valve power Id

6.2.2 Valv

unloading device shall be provided with a visual indication of its Jpesition and its load condition

unloaded).

6.2.3 The
inadvertently
discharge pq
assembly up

6.2.4 Valv
shall be solig
“0”-ring type.

6.25 The
into the cylin

6.2.6 Whe
removal and
provided to W

6.2.7 The
the spring en

foduct of the actual lift, the valve opening periphery and number of inlet or discharge valyes
limetres (square inches);

e average piston speed, in metres per second (feet per second).

b valve lift used in the above equation shall be shown on the data sheets.

5 not the smallest area in the flow path of the valve, it shall be so noted on the data sheet and the velo
the basis of the smallest area. Velocities calculated from this formula should be treated only ag
blve performance and should not be confused with effective velocities based-oficrank angle, degree
and other factors. The velocity computed from the above formula is not necessarily a representati
ss of disc/plate impact.

a)

and unloader designs shall be suitable for operation with” all gases specified. Each

valve design, including that for double-decked valves, shall be such that valve assemblies
interchanged or reversed. For example, it shall-not be possible to fit a suction valve asser
rt, nor a discharge valve assembly into a_suction port; nor shall it be possible to insg
Side down.

b assemblies (seat and guard) shall'be removable for maintenance. Valve-seat-to-cylind
metal or metal jacketed. Valve-coyver-to-cylinder gaskets shall be either solid metal, metal |
Other gasket types may be used with the purchaser’s approval.

valve and cylinder designs shall be such that neither the valve guard nor the assembly bolti
er even if the valve assembly bolting breaks or unfastens.

h the mass of valverassemblies exceeds 15 kg (35 Ibs), the vendor shall provide a device {

installation of valve assemblies for maintenance. On all underslung valves, an arrangeme
old the complete valve assembly and any cage or chair in position whilst the cover is fitted.

ds.

is the effective piston area of the cylinder end or ends concerned in square centimetres (square inches);

in square

City shall be
a general
pof valve lift,
e index for

individual
loaded or

cannot be
nbly into a
rt a valve

br gaskets
hcketed or

hg can fall

o facilitate
nt shall be

ends of-coil-type valve springs shall be squared and ground to protect the plate against damage from

6.2.8 Valv

hold-downe chall haar at nnat lacce than thraa nainte Aan tha valva accamhlvy Tha hagrine A
HOHE-GOWHS—SHa B et Ot EeSStHHa e epoH RS BRtHeYareaSSeHpor—hHe—bearh

oints shall

be arranged

6.2.9

as symmetrically as possible.

IV

The vendor shall conduct a computer study of the valve dynamics to optimize the valve design for

efficiency, reliability and life. The analysis shall model the valve elements, spring stress, aerodynamic drag
coefficients, fluid damping, flow through the valve during the compression cycle and any other factors deemed
necessary by the vendor to assess valve element motion, impact and efficiency. This study shall review all
operating gas densities and load conditions.

When specified, the vendor shall submit a written valve dynamics report to the purchaser.

6.2.10 Metal valve discs or plates, when furnished, shall be suitable for installation with either side sealing and
shall be finished on both sides to 0,4 um (16 pin) Ra or better. Edges shall be suitably finished to remove stress
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raisers. Valve seats and sealing surfaces shall also be finished to 0,4 um (16 pin) Ra or better. When non-metallic
valve plates or discs are furnished, flathess and surface finish shall be controlled such that adequate sealing occurs
in operation. When polyether-ether-ketone (PEEK) plates are furnished, the grade shall be crystalline.

6.2.11 When specified, valve seats for use with metallic valve plates shall have a minimum finished hardness of
RC32 and shall be either through-hardened or induction hardened to a minimum case depth of 1,6 mm (1/16 inch).
See 7.1.10.

6.2.12 When unloading is specified it shall be accomplished by either valve plate depressors or plug-type
unloaders. Valve assembly lifters shall not be used. When valve plate depressors are used for capacity control, all
inlet valves of the cylinder end involved shall be so equipped. Use of less than a full complement of suction valve
plate deprgssors requires the purchaser’s approval.

NOTE pecial precautions may be necessary when using valve plate depressors in combination with”nontmetallic valve

plates or digcs.

6.2.13 ere plug-type unloaders are used for capacity control, the number of unloaders is determined by the

opening afea per plug, the total of which must be equal to or greater than one half of the total free lift
flow area)|of all suction valves on that end. The unloader assembly shall positively-guide the plug to th

6.2.14
considera

en valve plate depressors or plug unloaders are used only for starf*up, and never for cap
ion shall be given to using a reduced number of unloaders.

6.2.15 Unless otherwise specified, pneumatically operated unloaders shall be used. Individual h
unloaders|or manual overrides on pneumatically operated unloaders'are not permitted unless specifi
by the purghaser. Remotely operated unloaders shall be connected by the vendor in such a manner th
sequence
information regarding the proper sequencing for unloader operation.

NOTE Maloperation and incorrect sequencing of unloadérs may result in overload or unbalance of the comprg
6.2.16 Ppeumatic unloaders shall be designed so-that the air used for unloading cannot mix with the
compresseéd, even in the event of failure of the diaphragm or other sealing component. A gas vent cor
be provide¢d at the stem packing. Unloader-sliding push rods exposed to atmospheric conditions
corrosion-fesistant material.

6.3 Pis{ons, piston rods and‘piston rings

6.3.1 Piptons that are removable from the rod shall be attached to the rod by a shoulder-and-locknut
a multi-thrpugh-bolt designAll nuts shall be positively locked in place see 6.1.2.11.5. Nuts attaching t
to the pistpn and to the<crosshead shall be tightened in accordance with the manufacturer’s standard.
be positively locked.-to/the crosshead to prevent rotation. As a minimum, the manufacturer’s tighteni
must ensure a minimium thread root pre-stress level of one and one half times the rod’s thread r

hrea (or least
b seat.

acity control,
hnd-operated

ally required
At the correct

of operation between stages and cylinder ends 8. achieved. The vendor shall provide the user with

SSOr.

gases being
nection shall
shall be of

design or by
he piston rod
The rod shall
g procedure
pot stress at

maximum |permissible continuous rod loading. Hydraulic or thermal methods are preferred for tightenipg piston rod
nuts. Use pf.slugging-type wrenches is unacceptable for this purpose. See 6.6.9.
6.3.2 Hollow pistons (single piece or multi-piece) shall be continuously self-venting, that is, they shall depressure

when the cylinder is depressured. Acceptable methods of venting are a hole located in the head-end face of the
piston 3 mm (*/s inch) in diameter, a hole at the bottom of the piston ring groove or a spring loaded relief plug in the
outer-end face of the piston.

6.3.3 Wear bands, if required by the manufacturer or specified by the purchaser, shall be of single or multi-piece
construction designed to prevent underside pressurization (action similar to a piston ring). If feasible, pistons shall
be segmented to facilitate wear band installation. Piston ring carriers for multi-piece pistons shall be furnished in
wear-resistant material. Non-metallic wear bands shall not over-run fully-open single-hole valve ports or liner
counterbores by more than one-half the width of the wear band. Where the cylinder design requires the wear band
to over-run the valve ports by more than one-half the band width, the port design shall be of the multiple-drilled-hole
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type to provide sufficient support for the wear band. For non-lubricated service, the bearing load of non-metallic
wear bands shall not exceed 0,035 N/mm2 9) (5 psi) based on the mass of the entire piston assembly plus one-half
the mass of the rod divided by the projected area of a 120° arc of all wear bands (0,866 DW, where D is the piston
diameter and W is the total width of all wear bands).

For lubricated service, the bearing load on wear bands, if used, shall not exceed 0,07 N/mm2 (10 psi) based on the
same criteria.

6.3.4 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. When
coatings are used prston rods shall be contrnuously coated from the prston rod packrng through the 0|I wiper travel
areas. The cg v v face of the
coating. Fugion technrques that require temperatures high enough to permanently affect the\ ‘rhechanical
characteristi¢s of the base material are unacceptable.

Piston rod blase material and coatings for use in corrosive environments shall be suitablesfor the sgrvice and
operating conditions specified on the data sheets.

High velocity and high impact thermal coating processes are acceptable for coating of piston rods. Metal spray
techniques requiring roughening of the surface of the base material are not.fecommended becayse of the
potentially destructive stress risers left in the surface. Use of subcoating *under the main coating is not
recommenddd. Piston rods that have been previously induction hardened shall not be coated with a wear resistant

base material of piston rods used in sour gas service shall\be in accordance with NACE MR|0175, see
this requirement results in insufficient surface hardness for wear resistance, a proven surface

ital tolerances for finished rods are 12,5 micrometrs (0,0005 in or 0,5 thou) for roundness @and 25 um
thou) for diametral variation over the length.of\the rod.

The surface finish in the packing areas for lubricated-and non-lubricated services shall be 0,2 um to 0,4 um (8 pin

6.3.7 Pistdn rods shall be furnished withvolled threads having polished thread relief area. The vendor [shall state
on the data fheets the rod material, the-yield strength (tensile) and the stress at the thread root diamgter at the

6.3.8 Tailrpds shall be usedCefity with purchaser’s specific approval. Tailrod packing assemblies shall ipe equal in
design and duality to packidg assemblies for piston rods. Tailrod surface treatment and finish shall be the same as
for the piston rod. Tailraddésign shall include a device to positively prevent the tailrod from being eje¢ted in the
event that if becomes~disconnected from the piston/piston rod. Rod runout measured at the tailrqd packing
assembly shall not exeeed the limits defined in 6.1.2.1.

6.4 CranKcases, crankshafts, connecting rods, bearings and crossheads

6.4.1 Crankshafts shall be forged in one piece (but may have provision for removable counterweights) and shall
be heat treated and machined on all working surfaces and fits. They shall be free of sharp corners. Main and crank
pin journals shall be ground to size. Drilled holes or changes in section shall be finished with generous radii and
shall be highly polished. Forced lubrication passages in crankshafts shall be drilled. See 13.2.2.3.3 for ultrasonic
testing of crankshafts.

6.4.2 Replaceable, precision-bored shell (sleeve) crankpin bearings and main bearings shall be used; however,
tapered roller-type bearings are acceptable for main bearings in compressors with nominal frame ratings of 150 kW

9) 1 N/mm2 =10 bar.
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(200 hp) or less. Other bearing types or tapered-roller-type bearings for higher power may be used with the

purchaser'

NOTE

6.4.3

s specific approval.

Purchasers should recognize that the use of rolling element bearings may affect the service life of the compressor.

All tapered roller-type bearings shall be suitable for belt drive and shall give an L10 rated life (see ISO 281-1)

of either 50000 hours with continuous operation at rated conditions or 25000 hours at maximum axial and radial
loads and rated speed. (The rating life is the number of hours at rated bearing load and speed that 90 % of the
group of identical bearings will complete or exceed before the first evidence of failure).

6.4.4
fitted into

Rolling element bearings shall be in accordance with 1SO 281-1 and shall be retained on the shaft and

6.4.5
lubrication|
shall be h
place. All

rod big-en

6.4.6
steel. AST|
(200 hp) o
for the ad
crosshead

6.4.7 |
These de

==

ousinae-in acecordanca with tha hagrina manmiifastiirar’'c racammandatinn
IoHSTHGSHHaCEoraaRcewWhH—epearhgHardactare STHecommeRaaton:

passages shall be drilled. Drilled holes or changes in section shall be finished with generqg
ghly polished. Crosshead pin bushings shall be replaceable precision-bored type.and secu
onnecting rod bolts and nuts shall be securely locked with cotter pins or wire after'assembly
1 bolts shall have rolled threads and should preferably be designed to be hydraulically tensig

Chossheads for horizontal compressors with nominal frame ratings greater than 150 kW (20d

M A 536 Grade 80-55-06 ductile iron is acceptable for crossheads in frames nominally rate
r less. The crosshead top and bottom shoes or guides shall be replaceable. Facilities shal
justment of crosshead clearance and alignment. Adequate~0Openings shall be provide
assemblies.

specified, the crankcase shall be provided with relief ‘devices to protect against rapid pr
ices shall incorporate downward-directed apertures~(away from the operator’'s face), a flg

mechanisin and a rapid closure device to minimize reverse flow.

NOTE
(3 square i

6.4.8
metal to m
crosshead

6.5 Dis

651 T
6.5.1.4is

6.5.1.1
(at the wi
cylinders &

It is recommended that the total throat area of\these devices should be not less than 70 mm?2
ches per cubic foot) of crankcase free volume.

Cilosshead housings shall be attached-to-the crankcase with studs when not an integral part of

etal joint, prepared with suitable sealant, shall be used between the crosshead housing an
housing and distance piece, and distance piece and cylinder.

ance pieces

e purchaser shall.indicate on the data sheets which of the types of distance piece listed
equired (Figures\:2 and 1.3).

Type “A”:\Short single-compartment distance piece used for lubricated service only where
per packing and pressure packing) is not objectionable. This arrangement shall not bg
re lubricated with synthetic oils.

NOTE

Connecting rods shall be forged steel with removable caps. They shall be free of sharp:eofners. Forced

us radii, and
ely locked in
. Connecting
ned.

hp) shall be
d at 150 kW

be provided
d to service

bssure rises.
me-arresting

for each dm3

the frame. A
d crankcase,

in 6.5.1.1 to

oil carryover
used when

Type “A” distance pieces are used for non-inflammable or non-hazardous gases.

6.5.1.2

6.5.1.3

Type “B”: long single-compartment distance piece used for non-lubricated service or when specified on
the data sheets. It shall be of sufficient length to prevent oil carryover. No part of the piston rod shall alternately
enter the crankcase (crosshead housing) and the gas cylinder pressure packing. The rod shall be fitted with an oil
slinger of spark-resistant material and preferably of a split design for easy access to the piston rod packing.

Type “C”: Long/long two-compartment distance piece designed to contain inflammable, hazardous or
toxic gases. No part of the piston rod shall alternately enter the gas cylinder pressure packing, intermediate seal
packing and the wiper packing.

Segmental packing shall be provided between the two compartments. Provisions for lubrication of this segmental
packing, if necessary, and when specified for the injection of sealing gas, shall be furnished by the vendor.

© 1SO 2000 -
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6.5.1.4 Type “D”: Long/short two compartment distance piece designed to contain inflammable, hazardous or
toxic gases. No part of the piston rod shall alternately enter the intermediate seal packing and the wiper packing.
Segmental packing shall be provided between the two compartments. Provisions for lubrication of this segmental
packing, if necessary and, when specified, for the injection of sealing gas, shall be furnished by the vendor.

6.5.2 Access openings of adequate size shall be provided in all distance pieces to permit removal of the
assembled packing case. On Type D two-compartment distance pieces, the compartment adjacent to the cylinder
(the outboard compartment) may be accessible through a removable partition. Distance pieces (or compartments)
shall be equipped with screened safety guards, louvered weather covers or gasketed solid metal covers as
specified on the data sheet. All access openings shall be surfaced and drilled to accommodate solid metal covers.

Non-metallic

covers are not permitted.

6.5.3

6.5.4 Whefe solid metal distance piece covers are provided or specified, distance piece,"partition

bolting and
2 bar (30 psi
distance pieg

6.5.5 EacH
connection f

internal draip provisions through the ribs. A separate top vent or purge{Connection shall be provide

distance pieq
system sche
fittings shall

draining of the packing case. Where packing gland cooling is teguired or specified, inlet and outlet ¢

shall be provj

Unless othe
purchaser.
to an atmosp

The vendor
adequate to

6.5.6 For

wiper packin
both the wip
seal at atmos
cylinder pres|

6.6 Packi

6.6.1 Allo

Distgnce piece design shall be such that the packing rings can be removed and replaced witho
of the piston fod.

e intermediate seal packing shall be designed for a minimum compartment_differential p
or higher if specified. The vendor shall indicate the maximum permissible, working presg
e on the data sheet.

distance piece compartment shall be provided with a bottom .drain connection and &
br the purchaser’s piping. A distance piece compartment with, internal reinforcing ribs

e compartment. Vent connections shall be at least DN 40 _(47/,’NPS). See annex | for vent
matic. All other external connections shall be at least DN 25 (1 NPS). Internal packing vent
be of stainless steel. A packing vent connection shall*be provided below the rod to facil

ded on the distance piece arranged to facilitate draining and venting. See Figures 1.1, 1.2 an

wise specified, all external drain, vent and\purge piping and equipment will be provid
losed, sealed or purged cylinder end distance pieces not utilizing the vent connection freely
heric vent, shall be equipped with a relief device.

Ghall confirm that the vent connection (if connected to an open atmospheric vent) or relie
brevent overpressuring of the distance piece in the event of a packing case failure.

['ypes A and B distance pieces with solid metal covers, positive seal rings shall be provi
js. For Types C and D-distance pieces with solid metal covers, positive seal rings shall be f
br packings and theZpartitions. These seal rings shall be of the side-loaded segmental tyy
pheric pressure (without purge) to prevent contamination of the crankcase oil by leakage frd
Sure packing. See6.6.8.

Nng cases and pressure packing

I-wiper, intermediate-seal and gas-cylinder pressure packings shall be segmental rings with

it removal

s, covers,
ressure of
ure of the

L top vent
shall have
| for each
and purge
ubing and
tate liquid
bnnections
d 1.3.

ed by the
connected

device is

Hed at the
rovided at
e that will
m the gas

corrosion

resistant garfer-springs. In sour gas services garter springs shall be made of nickel-chromium alloy such

as Inconel

600 or X750. When specified, shields shall be provided in the crosshead housings over the oil return drains from
the wiper packing stuffing boxes to prevent splash flooding.

6.6.2 Packing case flanges shall be bolted to the cylinder head or to the cylinder with no less than four bolts.
Flanges shall be of steel for inflammable, hazardous or toxic gas service. Packing cases shall be pressure-rated at
least to the maximum permissible working gauge pressure of the cylinder. Packing case assemblies shall have
positive alignment features, such as cup-to-cup pilot fits and/or sufficient body-fitted tie bolts.

6.6.3 For inflammable, hazardous, toxic or wet gas service, the pressure packing case shall be provided with a
common vent and drain below the piston rod piped by the vendor to the lower portion of the distance piece. See
annex |.
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the cooling of the pressure packing cases.

6.6.4.1

6.6.4.2

Unless otherwise specified on the data sheets, the criteria given in 6.6.4.1 to 6.6.4.4 shall be followed for

The manufacturer's standard design may be used for cylinder discharge gauge pressures up to
100 bar (1450 psig).

Liquid-cooled packing cases with totally enclosed cooled cups are required when the following packing
materials are used:

cylinder is above 17 bar (250 psig).

Non-lubricated non-metallic packing rings, when the maximum permissible working gauge pressure (MPWGP)

a)

of the
b) Lubrig
c) Allma

ated non-metallic rings, when the cylinder MPWGP is above 35 bar (500 psig).

iterials, lubricated or non-lubricated, when the cylinder MPWGP is above 100 bar.

In these cases:

“0”-rin

“0”"-rin
relief

gs shall be used to seal coolant passages between cups.

gs shall be fully captured in grooves, both on the inside and outside diameter of the “0”
fecess of 0,5 mm to 1 mm shall be provided around the captured 0”-ring to detect leakage.

span the piston rod are not allowed.
— Liquid cooled cases are to be tested for leakage on the coolant\side to a gauge pressure not less
(110 psig).
6.6.4.3 Packing cases for pressure packings of non-lubricated compressors that have cylinder M
17 bar (250 psig) shall be suitable for the addition of liquid cooling and shall be plugged with threade
at the packing case.
6.6.4.4 When packing is cooled by forced-circulation, the vendor shall supply a suitable filte

nominal rating or better, located external to-the distance piece. (See the note under 8.1.6 for the)

nominal ra
external tu

6.6.5 W
purchaser
filtration a
1,7 bar (21
specified,
details on

NOTE
with low co

bing is provided by the vendar'it.shall be of austenitic stainless steel.

hen cooling of packing is-required, the vendor shall be responsible for determining and

of minimum requirements such as flow, pressure, pressure drop and temperature, as
nd corrosion protection criteria. The coolant pressure drop through the packing case sha
b psi). If specified, the vendor shall supply a closed liquid cooling system. For toxic gas serv
this system shall be separate from the cylinder jacket cooling system. See Figure G.3

Self-contained-cooling systems for packing.

The inlet coolant temperature to the packing case should not exceed 35 °C (95 °F). Packing efficien
blant\temperature.

+ing. A small

“0”-rings that

than 7,5 bar

PWGP below
d steel plugs

r, of 125 um
definition of

ting.) Internal tubing and forged.fittings of austenitic stainless steel shall be furnished by the vendor. If

nforming the
well as any
| not exceed
ices or when
or additional

Cy is improved

6.6.6

6.6.7

leakage from the crankcase.

6.6.8

Adequate radial clearance shall be provided between the piston rod and all adjacent stationary
components to prevent contact when the maximum permissible wear occurs on the piston wear bands.

Crosshead housings shall incorporate packing boxes with oil wiper packing to effectively minimize oil

When specified, to reduce process gas emissions to an absolute minimum, the gas cylinder pressure

packing case shall include venting and buffer gas cups, with side-loaded packing rings in the adjacent sealing

cups. See

6.6.9
piston rod

© 1SO 2000 -

the arrangements in Figures 1.1, 1.2 and 1.3.

to be passed through the completely assembled cylinder pressure packing without damage.
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6.7 Name

6.7.1

plates and rotation arrows

compressor cylinder and on any major piece of auxiliary equipment.

6.7.2

A nameplate shall be securely attached at an easily accessible point on the compressor frame, on each

Rotation arrows shall be cast in or attached to each major item of rotating equipment in a readily visible

location. Nameplates and rotation arrows (if attached) shall be of austenitic stainless steel or of nickel-copper alloy.
Attachment pins shall be of the same material. Welding is not permitted.

6.7.3 The purchaser’s item or tag number, the vendor’'s name, the machine’s serial number, year of manufacture,
the compressor frame size and type, the stroke and the rated speed shall appear on the frame nameplates.

6.7.4
stroke, the
clearance of
end. Cylinde

Nar;:leplates on compressor cylinders shall include the rated pressure, the serial number~thg
aximum permissible working pressure and temperature, the hydrostatic test pressuré,\the

each end (as a percentage of the displacement of that end) and the cold clearance/settin
nameplates shall also show the minimum design metal temperature, where thischas been 9

be lower tham 0 °C (32 °F).

6.7.5 Indu
stating what
selection ang

NOTE Th
torque loads i

7 Materi

7.1 Gene

7.1.1 Mate
as required b

Annex H list
and/or impag
for auxiliary

7.1.2 Matq
technically s
reference to
specify the 1
and test reqy

7.1.3 The
satisfactory

ction motors used for driving reciprocating compressors shall be provided with an auxiliary
the expected full load current shall be and the expected current pulsation level based on th
resulting final inertia of the rotating system.

b standard motor nameplate current is normally based on steady-state lpads and may not be valid for
hposed by reciprocating compressors.

Als

al

rials of construction shall be the manufacturer’s standard for the specified operating conditio
y the data sheets or this InternationalStandard.

5 general classes of materials«for-the compressor which, when used with appropriate heat
t testing requirements, are censidered acceptable for major component parts. See 11 for reg
iping materials.

rials shall be identified-by reference to International (ISO) Standards if such standards exi

bore, the
\volumetric
g for each
pecified to

hameplate
e flywheel

he variable

ns, except

treatment
uirements

5t and are

Jitable. If a technically suitable ISO Standard does not exist, then the material shall be specified by

a technically suitable and publicly available standard. If no such standard exists, the ve
ecessary details of the material (including at least the mechanical properties, chemical c
irements)-and include this specification in the proposal.

ndor shall
hmposition

vendor shall specify the tests and inspection procedures necessary to ensure that m
or-the service. Such tests and inspection shall be listed in the proposal and reviewed

ordination m

materials in critical service.

7.1.4

mechanisms) shall be made of corrosion-resistant materials suitable for the site environment.

7.1.5
resistance at

7.1.6

least equal to that of specified parts in the same environment.

External parts that are subject to rotary or sliding motions (such as control linkage joints and adjusting

Minor parts that are not identified (such as nuts, springs, washers, gaskets and keys) shall have corrosion

It is the responsibility of the purchaser to identify the presence and maximum amounts of corrosive,

reactive or hazardous agents or components in the process fluids or in the environment such as: hydrogen sulfide,
chlorides or other constituents which may cause corrosion-related cracking, or constituents which may be reactive
with copper of copper alloys and notify the vendor of these.
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7.1.7 Copper and copper alloys shall not be used for parts of compressors or auxiliaries in contact with corrosive
gas or with gases capable of forming explosive copper compounds. Bearing babbit and precipitation-hardened
stainless steels are excluded from this requirement. Where mutually agreed, between the vendor and purchaser,
copper-containing materials may be used for packing on lubricated compressors or for other specific purposes.

7.1.8 Parts manufactured from austenitic stainless steel that are subjected to welding as used for fabrication,
hardfacing, overlay or repair and that are exposed to chlorides or other conditions that promote intergranular

corrosion, shall be manufactured from low carbon or stabilized grade or shall be solution annealed after welding.

NOTE

Overlays or hard facings that contain more than 0,1 % carbon can sensitize both low-carbon and stabilized grades of

austenitic stainless steel unless a buffer layer that is not sensitive to intergranular corrosion is applied. If chlorides exist in the
process gas.stream to any extent, extreme care should be taken with the selection of materials in contact with th

e process gas.

Caution sh

719 Al
corrosion

allowance
and the ve

7.1.10 Al
with the re

uld be given to components of aluminium and austenitic stainless steel.

construction materials in contact with process gases shall be compatible with the @@ases
bllowance for separate carbon steel knockout pots shall be a minimum of 3 mm (1/8 inch). 1
for heat exchangers and alloy parts required for special services shall be agreéd-upon by t
ndor.

quirements of that standard.

Components that are fabricated by welding shall be stress relieved, if required, so that both the welds

affected z

NOTE 1
considering
regeneratio)

When tracdg
sulfide whid

Compone
(such as

parts; all

within the
accordang
locations S
machines

NOTE 2
recognize tl

Exception
(see 6.3.4
necessary
special he

bnes meet the yield strength and hardness requirements.

t is the responsibility of the purchaser to determine the amount of hydrogen sulfide which m3g
normal operation, startup, shutdown, idle standby, upsets or unusual operating conditions su
n. In many applications, small amounts of hydrogen sulfide.are sufficient to require NACE materials.

guantities of hydrogen sulfide are known to be present, or if there is any uncertainty about the amou
h may be present, then the purchaser should note on the data sheet that NACE materials are required

ts to which NACE requirements apply-shall include, as a minimum: all pressure-containing
he cylinder, heads, clearance pockets, valve covers) and all fasteners directly associate
omponents within the cylinder (such as piston, piston rod, valves, unloaders, fasteners);

outboard distance piece (such as packing box, packing, fasteners). Fasteners mal
e with NACE material requirements shall be clearly and permanently marked as such and
hall be identified in the installation and maintenance manuals. For reference see annex P. (
NACE requirements shall apply to all cylinders handling the same gas.

Dn multiple service'machines where NACE materials have not been used for all cylinders, the purchag
e danger of possible inadvertent interchange of parts.

5 to NACE requirements for hardness are acceptable for valve seats (see 6.2.11) and pisto

handled. The
he corrosion
ne purchaser

materials exposed to hydrogen sulfide gas service as defined by NACE-MR 0175 shall be in accordance

hnd the heat-

y be present,
h as catalyst

ht of hydrogen

tylinder parts
d with those
components
ufactured in
their correct
Dn multistage

er/user should

N rod surface

). Other~exceptions may be valve plates and springs where greater hardness has

pt-treatment as required.

been proven

Mdatial agreement shall be reached between manufacturer and purchaser on alternat[ve alloys or

7.1.11 Where mating parts such as studs and nuts of austenitic stainless steel or materials with similar galling
tendencies are used, they shall be lubricated with an anti-seizure compound of the appropriate temperature
specification.

NOTE
compound.

Torque loading values (for the same bolt stress) will be considerably different with and without the anti-seizure

7.1.12 Coarse grain steel plates can be notch sensitive and prone to brittle fracture at ambient temperatures.
Therefore such materials shall not be used for pressure-containing parts.
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7.1.13 “o”-rings shall be compatible with all specified services. For high pressure services, special consideration
shall be given to the selection of “0"-rings to ensure that they will not be damaged upon rapid depressuring of the
compressor.

NOTE Susceptibility to explosive decompression is dependent on the gas to which the “o“-ring is exposed, the
compounding of the elastomer, temperature of exposure, the rate of depressuring and the number of cycles.

7.2 Pressure-containing parts

7.2.1 Unless otherwise specified, materials for pressure containing parts shall be used with the limitation of the
maximum permissible working gauge pressure (MPWGP) indicated in Table 3. All materials selection shall be
reviewed by e purchaser:

Table 3 — Maximum permissible working pressures for cylinder materials

Material MPWGP
bar psig
Grey cast iron 70 1000
Nodular iron 100 1450
Cast steel 180 2600
Forged steel ne limitation
Fabricated steel 85 1250

7.2.2 Stee] compressor cylinders shall be equipped with steel heads.
7.2.3 The pse of fabricated cylinders requires the purchaser’s written approval.

7.2.4 Matdrials and the quality of all welding shall be equal to those required by the agreed presstire design
code. The manufacturer’s data report fornis;\as required by some codes, are not required.

7.2.5 The pendor shall specify the.materials of those pressure-containing parts shown on the data shegts.

7.3 Castings

7.3.1 Castjngs 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 [any other
standard method. Alt-mold-parting fins and remains of gates and risers shall be chipped, filed or ground flush.

7.3.2 The |uSe, of chaplets in pressure castings shall be kept to a minimum. The chaplets shall be [clean and
corrosion free(ptatimgpermitted)anmd-of acompusitiomcompatibte withthecastimg:

7.3.3  Fully enclosed cored voids, including voids closed by plugging, are prohibited.

7.3.4 Unless otherwise specified, the reference standards for pressure containing castings shall be ASTM A 278
for grey iron and ASTM A 216 for steel.

7.3.5 Nodular iron castings shall be produced in accordance with ASTM A 395. The production of the castings
shall also conform to the conditions specified in 7.3.5.1 to 7.3.5.4.

7.35.1 A minimum of one set (three samples) of Charpy V-notch impact specimens shall be made from

material adjacent to the tensile specimen on each keel or Y block. These specimens shall have a minimum impact
value of 12 J (9 ft Ibs) and an average impact value of 13,5 J (10 ft Ibs) at room temperature.
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7.3.5.2 The tensile and keel block cast at the end of the pour shall have a thickness not less than the
thickness of critical sections of the main casting. These test blocks shall be tested for tensile strength and hardness
and shall be microscopically examined. Classification of graphite nodules shall be in accordance with ASTM A 247.

7.3.5.3 An as-cast sample from each ladle shall be chemically analysed.

7.3.5.4 To verify the uniformity of the casting, Brinell hardness readings shall be made on the actual castings
at section changes, flanges and other accessible locations such as the cylinder bore and valve ports. Sufficient
surface material shall be removed before hardness readings are made to eliminate any skin effect. Readings shall
also be made at the extremities of castings at locations that represent the sections poured first and last. These
shall be made in addition to Brinell readings on the keel and Y blocks.

7.4 Forpings

The minimum quality standard allowed for forgings for pressure containing parts shall be ASTM.A 668.

7.5 Fabricated cylinders and cylinder heads

7.5.1 Al| fabricated cylinders shall be designed based on an infinite fatigue life_An engineering anajysis shall be
conducted by the vendor which addresses the applicable loads, materials, weldments and the gegmetry of the
cylinder. Tlhe analysis shall ensure that the alternating stresses are limited, to.values that preclude thg propagation
of an existing internal defect.

7.5.2 Gas pressure containing parts of cylinders and cylinder heads.made of wrought materials or combination of
wrought apd cast materials shall conform to the conditions specifiédhin 7.5.2.1 to 7.5.2.8.

7521 Plate subjected to alternating pressure loads use@in cylinders and cylinder heads shall bg subjected to
the procedures in paragraphs 7.5.2.1.1 to 7.5.2.1.3 after being cut to shape and prior to weld joint preparation.

7.5.2.1.1 | If the plate is loaded in tension in_the through thickness direction, the plate shgll be 100 %
ultrasonically inspected in the area one plate thickness either side of the load-imposing members. (Seg Figure 1).

7.5.2.1.2 | If the plate is loaded in bending, the plate shall be 100 % ultrasonically tested in the anea one plate
thickness gither side of the load-imposing member. (See Figure 2).

7.5.2.1.3 | If the plate is axially loaded; ultrasonic inspection is not required. (See Figure 3).

NOTE These procedures areqintended to discover laminations or inclusions which would affect the load-cafrying ability of
the components.
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&  The arroys indicate the direction of loading.
b The cros$-hatched area indicates the extent of ultrasonic testing.

Figure 1 — Plate loaded in tension“through the thickness
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&  The arrows indicate the direction of loading.

b The cross-hatched area indicates the extent of ultrasonic testing.

Figure 2 — Plate loaded in bending
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a4  The arrows indicate the direction of loading.

Figure 3 — Plate loaded in tension axially

7.5.2.2 A}ter preparation for welding, plate edges shall be inspected by magnetic particle or quuimL penetration
examinatign in accordance with the pressure design code.

7.5.2.3 Acessible surfaces of welds shall be inspected by magnetic particle or liquid pénetrant exarpination after
chipping oy back-gouging and again after post-weld heat treatment.

7.5.2.4 When specified, the quality control of welds which will be inaccessible upon completion of the fabrication
shall be mutually agreed between purchaser and vendor prior to fabrication.

7.5.2.5 Pressure-containing welds shall be full-penetration (complete-joint) welds unless otherwise |[approved by
the purchgser prior to any fabrication.

7.5.2.6 All fabricated cylinders and cylinder heads shall be postweld heat treated. The vendor shall specify the
post-weld heat treatment procedure.

Both the thickness of the welds and section thickness_of:the component attachments shall be consjdered in the
selection ¢f heat treatment procedure. See 7.7.6.

7.5.2.7 Al butt welds on the inner barrel of welded cylinders shall be 100 % examined radiographically. When
radiographic examination of such welds can only’be performed prior to complete fabrication, final ingpection shall
be carried|out with other acceptable methods, such as ultrasonic examination. (See 13.2.2).

7.5.2.8 When specified, proposed welding designs shall be made available for review by the purchaser for
approval efore fabrication. The drfawings shall show weld designs, size, materials and pre- and pgst-weld heat
treatmentg.

7.6 Repairs to castings-and forgings

7.6.1 Malor repairs.to~pressure-containing parts and all repairs to moving parts subject to load reversals and
crankshafts shall not/be undertaken without the written authorization of the purchaser. This could indlude, but not
be limited fto, cylinder parts, piston and rod assembly components and crosshead assembly componej:ts. Repair of

steel castjngs within the permissible parameters of the material standard are not considered as major repairs.
However @llTepairs to pressure-containing parts carried out after hydrostatic testing shall be considered as major
repairs.

Before performing major repairs to pressure-containing parts, the vendor shall submit sketches showing the
defective area, the proposed method of repair, the materials to be used, the welding procedure and the proposed
extent of testing or retesting to prove the effectiveness of the repair for the purchaser’s approval. All such repairs
shall be properly documented for the purchaser’s permanent record.

For non-pressure-containing components, the vendor will make repairs in accordance with his internal quality
procedures. These procedures shall be available for review by the purchaser at the manufacturer’s plant.

When repairs of non-pressure-containing components are carried out, they must be documented by the vendor. No

repair is to be made without written approval of the vendor's engineering, quality control and manufacturing
departments.
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When specified, the purchaser shall be given notice of repairs to other major components.

7.6.2 Pressure-containing castings shall not be repaired by peening, burning-in or impregnating. Pressure-
containing castings and forgings shall not be repaired by welding, plating or plugging except as specified in 7.6.2.1
to 7.6.2.2.

7.6.2.1 Weldable grades of steel castings and forgings may be repaired by welding using qualified welding
procedures based on the requirements of the pressure design code, or other recognized standards, if specified by
the purchaser. After major weld repairs and prior to hydrotest, the complete casting or forging shall be given a post-
weld heat treatment to ensure stress relief and continuity of mechanical properties of both weld and parent metals.

7.6.2.2 Gre
ASTM A 395

cast irron or nodular iron may be repaired by plugging within the limits specified in ASTY A 278 or
but shall not be repaired by welding.
However, un sed in the
gas-pressure

less otherwise agreed upon by the purchaser and the manufacturer, plugs shalinot be u
-containing wall sections, including the bore under the liner.

The holes dr|
has been ren

lled for plugs shall be carefully examined, using liquid penetrant, to ensure that all defectiye material

noved.

NOTE An
castings for ¢
circumstanceg

hex D briefly describes some repair techniques that may be considered fer application to grey or modular iron
ompressor cylinders. These techniques should only be applied after a thorough mutual evalugdtion of the
by the purchaser and vendor.

7.7 Weldipg

7.7.1 Welding of piping and pressure-containing parts, as wellas any dissimilar-metal welds and wedld repairs,

shall be perf
code, or othe

7.7.2 The v
requirements
including pos
subject to re

7.7.3 Weldi
panels shall
AWS D 1.1.

7.7.4
defect.

Inspe

7.7.5 Conng

brmed and inspected by operators and procedures qualified in accordance with the press
r recognized standards, if specified by the purchaser.

endor shall be responsible for establishing weld repair procedures that are in compliang
of the applied standards and for the implementation of repairs in accordance with these p
t-repair heat treatment, if required-and non destructive examination of repairs. Such procq
iew by the purchaser before any.repair is made.

ng not covered by 7.7.1 such as welding on base plates, non-pressure ducting, lagging 3

bctions welded to pressure-containing parts shall be installed as specified in 7.7.5.1 through

7.7.5.1 Wh

n-specified, in addition to the requirements of 7.7.1, 100 % radiography of butt welds o

ire design

e with the
ocedures,
pdures are

nd control

be performed by welders, gualified in accordance with an appropriate recognized standafd such as

ttion of repair weldsS shall be performed in accordance with the method used in detection of the original

/. 7.5.3.

magnetic

particle inspeactian or liquid penetrant inspection of welds is required

7.7.5.2 When heat treatment is required, piping welds shall be made before the component is heat treated.

7.7.5.3 When specified, proposed connection sketches shall be submitted to the purchaser for review before
fabrication. The sketches shall show weld designs, size, materials and pre- and post-weld heat treatments.

7.7.6 When required by the applicable code or 7.5.2.6 all welds shall be heat treated in accordance with the
methods described in the applied standards. For steels in H,S service, heat treatment shall also be in accordance
with NACE MR 0175. See 7.1.10.

7.7.7 Flux-core welding may be used for equipment in hydrogen service, upon written agreement of the purchaser
after submission of weld procedures.
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7.8 Low temperature service

To avoid brittle failures, materials and constructions intended for low temperature service shall be in accordance
with the codes and other requirements specified on the data sheets. The purchaser shall specify the minimum
design metal temperature (MDMT) related to the expected operating conditions. The vendor and purchaser shall
agree any special precautions necessary with regard to conditions that may occur during transportation, erection

and commissioning.

8 Lubrication

8.1 Corn

8.1.1 The
used on |
150 kW (2
and 80 °C

8.1.2 Ifs
(or chapte

NOTE
driver and ¢

8.1.3 All
and-return
Figure G.4

apply.

8.1.3.1 A
crankshaft

8.1.3.2 F
separate,
activated
driver will
power and

8.1.3.3 B
each pum
crankcase
located in
crankcase

hpressor frame lubrication

orizontal compressors with rolling element bearings when the compressor’s nominal fra
00 hp) or less. The crankcase oil temperature shall not exceed 70 °C (158 °F)-for pressurize
(176 °F) for splash systems. Cooling coils shall not be used in crankcases orail reservoirs.

becified, pressure lubrication systems shall be designed and funished.in accordance with
r 2 of API Std 614).

SO 10438-2 (or API Std 614) is typically applied only to reciprocating compressor trains involving
ear unit.

bressure lubrication systems shall, as a minimum, consist of an oil pump with a suction strai

for a typical schematic drawing of a lubricating il System). The requirements of 8.1.3.1 t0

| external oil-containing pressure components, including the auxiliary pump, shall be stee
-driven lubricating oil pumps may have cast iron or nodular iron casings.

pbr each unit having a nominal frame rating of more than 150 kW (200 hp), the vendor sh
independently driven, full-capacity, full pressure auxiliary oil pump with an automatic
Dy low lubricating oil presstre: and include provisions for post-lubrication after shut-down,|
be specified on the data(sheets. Unless otherwise specified, pump drivers shall be sized
required starting torquéyat an oil kinematic viscosity of 1000 mm?2/s (5000 SSU).

pth main and auxiliary pumps shall be sized for 20 % greater flow than the total oil demancg
p shall be provided with a separate non-integral pressure relief valve individually piped
reservoir, A~felief valve serving the main oil pump may have a cast iron or nodular iror
bide the Crankcase, otherwise it shall be steel. When specified by the purchaser, the relief
drivep,pump shall be mounted outside the crankcase.

Continuoul

frame lubrication system shall be a pressurized system; however splash lubrication systems may be

me rating is
0 oil systems

SO 10438-2

L large turbine

er, a supply-

system (see 11.2), an oil cooler (when required), & full-flow filter, and the necessary instriments. (See

8.1.3.3 shall

, except that

all provide a
start feature
The type of
or the pump

. In addition,
back to the
body if it is
valve for the

5IV_operating flowing oil return lines shall enter the sump or an external reservoir in such a

way to avoid

adverse effect on pump suction and electrostatic discharge.

8.1.3.4 The rated gauge pressure of the frame lubrication system shall be not less than 10 bar (150 psig)

8.1.3.5 Lubricating oil consoles shall have a steel base plate with a rim and drip lip for drainage.

8.1.4 An oil cooler shall be provided to maintain oil supply temperature at or below 55 °C (131 °F). The cooler
shall be a water-cooled, shell-and-tube type or plate type or of a suitable air-cooled type, as specified.

Shell-and-tube coolers shall have water on the tube side. A removable-bundle design is required with coolers with
more than 0,5 m2 (5 ft2) of surface, unless otherwise specified. Removable-bundle coolers shall be in accordance
with TEMA Class C and shall be constructed with a removable channel cover. Tubes shall have an outside
diameter of not less than 16 mm (5/8 inch), and the tube shall have a wall thickness of not less than 1,2 mm
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(18 BWG19). Unless otherwise specified, cooler shells, channels and covers shall be steel; tube sheets shall be
brass; and tubes shall be bronze or copper-nickel. U-bend tubes are not permitted.

Each cooler shall be sized to accommodate the total cooling load.

The vendor shall state the lubricating oil pressure at the cooler outlet so that the purchaser may provide water at a
lower pressure, if desired, in order to prevent contamination of the lubricating oil in case of cooler failure. Coolers
shall be equipped with vent and drain connections on their oil and water sides. The vendor shall include in the
proposal complete details of any proposed plate-type or air-cooled cooler. Internal oil coolers are not acceptable.

8.1.5 A temperature regulating valve shall be provided to maintain the temperature of the oil above the minimum

WI-V-V- TR

temperature
drawing of a

8.1.6 Full-l
filters shall b
have cover li
Metal-mesh
the filter cart

to filter-to-cartridge or cartridge-to-cartridge misalignment, inadequate end cover sealing or oth

deficiencies.
temperature
5 bar (75 psi
The MPWGH
no greater t
upstream of
(81 °F) and

heater in acc

When specif
that provideg
repressuring

NOTE Mi
the element’s
10 um or large
micron-absolu
15 um absolut

8.1.7 When
controlled el
charge capa
oil in the res
temperature
2,3W/cm2 (
immersed in

e—C4fereatypteahschematic

IUUI
lubricating oil system).

bw filters with replaceable elements shall be supplied, with filtration of 10 um (nominal) or|finer. The
b |ocated downstream of the cooler. Filters having covers with a mass greater than 16 kg (3% Ibs) shall
ters. Filters shall not be equipped with a bypass. Filter cartridge materials shall\be corrosion resistant.
Dr sintered-metal filter elements are unacceptable. Flow shall be from the outside toward th¢ centre of
idge. The design of the filter-cartridge assembly shall assure that internal bypassing cannot|occur due
br sealing
The pressure drop for clean filter elements shall not exceed*0,3 bar (5 psi) at an| operating
pf 40 °C (104 °F) and normal flow. Cartridges shall have a minimum/collapsing differential gressure of
. Each filter shall be equipped with a vent and, if size permits;clean-and dirty-side drain cgnnections.
of filter casings shall be not less than the system relief valug setting. The relief valve settipg shall be
han the sum of the normal bearing supply pressure, the equipment and piping presstlire losses
the filter and the cartridge collapsing differential pressure-drop at a minimum oil temperatuie of 27 °C
he normal flow rate to the bearings. For required start-up oil temperatures above 27 °C|(81 °F), a
ordance with 8.1.7 shall be supplied.

ed, dual filters shall be supplied complete with”a separate or integral continuous-flow tranpsfer valve
tight shutoff of the idle filter. The system shall be designed to permit cartridge replacément and
during operation.

ron particle size implies the size of a sphérical bead; thus, 10 micron is a sphere with a diameter of 10
ecommended maximum pressure.drop, 10 um nominal implies that the efficiency of the filter on partig
r in diameter will be no less thafit90 % for the life of the element. Absolute micron particle ratings are
e filter rating implies that no-particles of the rating size or larger will pass; e.g., a filter may be 10 um
e

um. Within
les that are
different. A
ominal and

specified, a removable steam-heating element external to the reservoir, or a thernpostatically
bctric immersion-heater with a sheath of austenitic stainless steel, shall be provided for Heating the
ity of oil befare start up in cold weather. The heating device shall have sufficient capacity fo heat the

ervoir from\the specified minimum site ambient temperature to the manufacturer’s requirgd start up
within 22.\h. If an electric immersion heater is used, the specific heat flow rate shall ot exceed
L5 W/n2). Each electric heater shall be protected against being energized when not fompletely

oil.

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

10) Birmingham Wire Gauge.

30
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8.2 Cylinder and packing lubrication
8.2.1 General

8.2.1.1 The purchaser shall specify either a single plunger-per-point or a divider-block mechanical lubricator
system for compressor cylinder and packing lubrication.

8.2.1.2 Lubricators shall be driven by the crankshaft or driven independently as specified. Lubricators shall be
separate from the frame lubrication pump(s) and complete with necessary tubing or piping (see 11.3). Ratchet

lubricator drives are unacceptable.

8.2.1.3

shall be a

8.2.1.4 W

Pl.lmps shall be sized to permit a 100 % increase and a 25 % decrease in design flow. The
justable while the compressor is operating.

hen specified, a heating device with thermostatic control for the lubricator reseryagir, oil shall

The specific heat flow rate of the device shall be limited to 2,3 W/cm?2 (15 watts per Square inch)
heating system and temperature control instrumentation shall be as agreed by the purehaser and vend

When an internal heater is used it shall be fully immersed even at minimum level.((See 8.2.2.3).

8.2.15

compress

8.2.16 A

8.2.1.7 A

Unless otherwise specified, lubricators shall have provisions for pre‘lubrication of the compr
br start up.

arm functions shall be provided if specified by the purchaser.

lubrication point (or points) shall be provided for each‘eompressor cylinder bore and packin

steel integfal double-ball check valve shall be provided as close as possible to each lubrication point.

tubing and

8.2.1.8

Lpbricating oil injection passages to the cylinder bore shall be drilled through metal provided i

water jacKet casting or weldment. Lubrication pipes or tubes (similar to Figure G.5) running through

the water
the gas p4g
be drilled

acket are acceptable. Pipe or tubing:shall be of austenitic stainless steel (see 11.3) and m4d
ssages if the materials are compatible with the gas composition. Lubricating oil injection p3
and tapped for all cylinders tdncluding non-lubricated services. Unused holes shall be

threaded gtainless steel solid plugs. Tubing connections shall be match tagged for identification at the

points for

hll compressor components.in order to facilitate re-assembly.

8.2.1.9 The purchaser will indicate if the compressor cylinders are to be lubricated by synthetic lu
lubricant specifications shall-be entered on the data sheet by the purchaser unless the vendor’s recom

desired. |
compatibl
surfaces (
distance

terior surfaces\of the lubricating system coming into contact with the synthetic lubrican

fittings shall be rated for the maximum permissible working gauge pressure of the lubricator.

bumping rate

be provided.
The size of
or.

PSSOr prior to

j. A stainless
Check valve,

N the cylinder
that metal in
Ly be used in
ssages shall
blugged with
disassembly

pricants. The
mendation is
t shall be of

oming into) contact with synthetic lubricant shall be left unpainted. If other interior surf
pieces)s-must be painted, a synthetic-lubricant-resistant coating recommended by

manufactdrer,shall be used.

8.2.1.10

materialsagreed upon by the compressor manufacturer and the lubricant manufaCFrer.

Interior
ces (e.g. of
he lubricant

LUDricator reservolr capacity shall be adequate 1or sU n at normal TIlow.

8.2.2 Point-to-point lubrication

8.2.2.1

8.2.2.2

Lubricators shall have a sight flow indicator for each lubrication point.

Feed rate to each point shall be individually adjustable while the compressor is operating.

8.2.2.3 Protection against failure of the cylinder and packing lubricators, shall consist of a low-pressure alarm
connected to the discharge of an extra plunger pump that circulates oil through an orifice and back to the lubricator
reservoir. This pump shall have its suction tube shortened so that it will lose suction when the lubricator reservoir oil
drops below 30 % of full level. When more than one oil reservoir compartment is used, each compartment shall be
so protected.
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8.2.3 Divider block lubrication

Protection devices shall be as agreed by the purchaser and the vendor. For example, each outlet of the primary
divider block may be equipped with a resetable spring-loaded indicator pin for indicating when the outlet is plugged.
The system may be protected from overpressure with a rupture disk located downstream of the pump(s). A
pressure gauge may also be provided indicating pump discharge pressure. For protection against loss of flow, a
cycle monitor may be provided with a digital display showing total flow and shall be equipped with an alarm

indicating no flow. The cycle monitor may be driven by a proximity switch mounted on the primary divider block.

9 Accessories

9.1 Diriver
9.1.1 Gens

9.1.1.1 The
be furnished
specified ops
specification
specified util
and discharg

9.1.1.2 Anti
temperature
purchaser.

9.1.1.3 The
method shal
shall exceed

9.1.1.4 The
oscillations W
interference
electrical sys

S
ral

type of driver shall be specified by the purchaser. The driver and power transmission equip
by the compressor vendor unless specified otherwise. The driver shall be sized to meet the
brating conditions, including gear and/or coupling losses and shall be”in accordance with
5 as stated in the inquiry and order. All driver units shall be suitable fOr satisfactory operatior
ty and site conditions. The driver shall be capable of driving theccompressor with all stages
ing at the relevant relief valve set pressure.

Cipated process variations that may affect the sizing of.the driver (such as changes in the
or properties of the fluid handled as well as special plant start-up conditions) shall be speci

be mutually agreed upon by the purchaser and the vendor. The driver’'s starting-torque d
the starting-torque requirements of the driven equipment.

inertias of the rotating parts of (the compressor and the drive train shall be such that
ill be minimized. Objectionable oscillations include those that cause damage, undue wear
with the governor or governing:system of the driver and those that result in harmful torsio
tem disturbances. For initialL.design purposes, peak to peak speed oscillation of the rotati

shall be limifed to 1'/, % of rated speed at full load and partial cylinder loads if step unloading is spe

compressor
characteristig

9.1.1.5 For
gear shall ng
there be any

9.1.1.6 For

bendor shall inform the_driver manufacturer of the nature of the application including vibrat
s and shall obtain-confirmation from the driver manufacturer that the driver is suitable for thi

the purpose of:sizing flywheels and couplings for gear drives, the peak-to-peak vibratory to
t exceed, 25% of the torque corresponding to the maximum compressor load and in no
torque_reversal in the gear mesh.

\V-belt-driven compressors the peak to peak speed variation shall not exceed 3 % of rated ¢

ment shall
maximum
applicable
under the
at full flow

pressure,
ied by the

starting conditions for the driven equipmentishall be specified by the purchaser and the starting

apabilities

rotational
pf parts or
nal and/or
ng system
Cified. The
ory torque
b service.

gue at the
case shall

pmpressor

speed at any

9.1.2 Moto

operating condition (see 9.4)

r drivers

9.1.2.1 For motor-driven units, the motor rating shall be not less than 110 % of the greatest power required
(including gear and coupling losses) for any of the specified operating conditions.

9.1.2.2 Motor drivers for reciprocating compressors may be either synchronous or induction machines, and shall
be one of the following types as specified by the purchaser:

crankshaft with no additional bearings (see 9.1.2.10);

32

cantilevered (overhung) type in which the motor rotor is mounted on an extension of the compressor

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

single bearing motor with the single outboard bearing supported in a separate pedestal;
single bearing motor with an integral bearing;
two-bearing motor with separate bearing pedestals;

two-bearing motor with integral bearings.

The shaft of a single bearing motor shall be rigidly coupled to the compressor crankshaft. Unless otherwise agreed
upon the connection shall be with forged flanges integral with the motor shaft and crankshaft.

A two-be

[
gear or the:L

ng motor may be directly coupled to the compressor or may drive the compressor throug
ugh belts as specified by the purchaser.

h a reduction

When spqcified, single bearing motors shall be provided with a temporary inboard support.'devic¢ to facilitate
erection and alignment.
9.1.2.3 The purchaser will specify the type of motor driver, electrical characteristics, starting conditigns (including

expected
IEC 60079

oltage drop on starting), type of enclosure, sound pressure level, area-classification in acg
-0, insulation class and maximum temperature rise, ambient temperature and elevation abd

electrical fransmission losses and any power factor requirement, temperature,detectors, vibration se

heaters ar
belt drives

Totally en
provided v

NOTE
avoid build

9124 T
and the m
The motor
from its n

d auxiliaries such as motor-generator sets, ventilation blower and instrumentation. Refer t
are to be used.

closed motors installed in hazardous areas other than. ‘explosion-proof or pressurized ty
ith purge connections.

Purging with dry air or inert gas of motors which are. neither explosion-proof nor pressurized is red
up of inflammable gas in the motor enclosure, whichgmay lead to explosions.

he system'’s starting-torque requirementscshall be met at a reduced voltage specified by t
ptor shall accelerate to full speed within-a period of time agreed upon by the purchaser an
starting torque shall be sufficient ferstarting the compressor without the need to depressur
brmal suction pressure as long .as-all cylinder ends are unloaded or all stages are 100

Special agreement may be necessary_in the following circumstances: low ratios of piston-to-rod d

suction pr
compress
starting ap

NOTE
without dep

9.1.25 U
IEC 60034

9.126 T

br valve flow areas are low, Unless otherwise specified, the purchaser shall supply the nec
paratus.

Settling out pressureyis defined as the pressure of the compressor system when the compresso
ressurising the system.

nless otherwise specified, the design of the motor shall conform to IEC 60529, IEC
-1.

he-combined inertia of rotating parts of synchronous-motor-compressor installations shall b

ordance with
ve sea level,
nsors, space
D 9.4.3 when

pes shall be

ommended to

e purchaser
i the vendor.
ze any stage
o bypassed.
ameter, high

pssure, high settling-out gas pressure specified by the purchaser or high pressure unloaded starts when

essary motor

is shut down

b0079-0 and

p sufficient to

limit moto

r current variations to a value not exceeding 66 % of the full load current (see TEC 60

34-1) for all

specified loading conditions, including unloaded operation with cylinders pressurized to their normal suction
pressures. For induction-motor-compressor installations, motor current variations shall not exceed 40 % of the full
load current using the method as described in IEC 60034-1. The purchaser shall furnish 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 in order 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. See 6.7.5.
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9.1.2.7 When the motor is supplied by the purchaser, the compressor vendor shall furnish the purchaser with the

following.

a)

operating conditions.

b)

c)

Starting torque requirements.

Mounting or coupling details, or both.

The required motor rotor inertia to satisfy the flywheel requirements of the compressor for all specified

9.1.2.8 Where a synchronous motor is to be connected to an electrlcal bus system that feeds existing
synchronousrrrote 2 - 3

proper desigp.

9.1.2.9 For
provide at |
frequency of

9.1.2.10 C
the main rotq
unbalanced

9.1.2.11 Th
sections of th
to ensure mé
rigidity to pr
provided with

9.1.2.12 Th
(hydrodynan
bearings in d
the bearings

Bearings sh3
shall be self-
lubrication sy

Bearing hous
leakage of oi

9.1.2.13 Th
with IEC 60(Q
operating co

synchronous-motor-driven compressors, the torsional stiffness and the inertia ofcll‘\rotating

supply the
to permit

parts shall

ast a 20 % difference between any inherent exciting frequency of the compressor and the natural

he motor rotor oscillation with respect to the rotating magnetic field.

tilevered motor shafts shall be approved by the purchaser and shall have sufficient rigidity
br and rotating exciter, if fitted, from contacting their stators as a result of either shaft defl
agnetic forces or dynamic mechanical unbalanced forces.

a}

motor manufacturer's drawing shall show the permissible ‘tolerance for setting the a
e motor stator (and rotary exciter, if applicable) shall be dowelled after internal alignment is

bvent excessive motion of the stator relative to the<rotor. Motors without thrust bearing
a permanent and evident indication of the position of the rotor relative to the axial magnetic

b bearings of motors that are to be rigidly coupled to a compressor shall be of the same ge
ic or rolling element) as the main bearings of the driven compressor. The use of rollin
ther cases requires the purchaser’s approval. The design of direct coupled motors shall bg
can be inspected, removed and replaced in-situ.

Il be electrically insulated to prevent the circulation of stray electrical currents. Hydrodynami
lubricated or, when specified by the purchaser, shall be supplied with oil from the compre
stem.

ings shall be provided-with shaft seals to prevent the ingress of dirt and moisture into the &
into the motor wirings.

b motors for ‘auxiliary equipment shall be suitable for the specified area classification in a
79-0 and~1EC 60529. Motor rating shall be at least 110 % of the maximum power requir
ndition.

9.1.3 Turb|ne drivers

to prevent
bction and

r gap. All
completed

lintenance of the proper air gap. The exciter housing shall be mounted with sufficient lateral and axial

5 shall be
centre.

neric type

g element
such that

C bearings
5sor frame

earings or

ccordance
bd for any

9.1.3.1 Turbine drivers shall conform to ISO 10436 or ISO 10437 as specified by the purchaser. Unless otherwise
specified, turbine drivers shall be rated to continuously deliver at least 120 % of the rated compressor power plus

transmission

losses.

9.1.3.2 When specified, a separate lubricating oil system in accordance with ISO 10438 (or APl Std 614) shall be

furnished for

34

a turbine drive train.

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

9.2 Couplings and guards

9.2.1 Couplings

9.2.1.1 When a flexible coupling between the driver and the driven equipment is required, it shall be supplied by
the manufacturer of the driven equipment unless otherwise specified.

9.2.1.2 The coupling make, type and mounting arrangement shall be agreed upon by the purchaser and the
vendors of the driver and driven equipment. A spacer coupling shall be used when specified. Flexible couplings
shall be of the all steel, flexible membrane, torsionally rigid spacer type, except that low speed couplings may be of

the elastomeric type where necessary to avoid torsional resonance problems.

When spe

9.213 F
speed col
flywheel.

Stresses |
approxima
than one t

9.2.1.4 In

cified, the coupling or couplings shall be in accordance with ISO 10441.
br compressors rated at 1500 kw (2000 hp) or more and driven by a double-reduction g

pling may be a quill shaft. In such cases, the quill shaft shall be directly coupled to the

h the quill shaft shall be given careful consideration. A typical value-for the mean torsid
tely 15 % of the yield strength of the material. The alternating stress'is typically held to a val
hird of the mean torsional stress.

formation on shaft, keyway dimensions (if any) and shaft end ‘movements due to end play

effects shall be furnished to the vendor supplying the coupling.

9215 T
least equa

9.21.6 W
9.22 G

9.2.21 G
with speci
machine 3
require att|

Unless ot

| to the power rating of the coupling.

hen specified, couplings for auxiliary drives shall be in accordance with ISO 14691.
ards

uards shall be provided for all meving parts which might be hazardous to personnel. Guards
fied applicable safety codess.Qpenings shall be provided in flywheel guards used for bar
nd provide access to indicator timing marks, wheel centre (if available) and to any other par
ention.

erwise specified, guards shall be supplied by the vendor. They shall be easily removable, v

of non-sparking constructieny with continuous welding and sufficiently rigid to withstand deflection

rubbing as
Where alu

9.222 F

a result of bady-Contact. This also applies to auxiliary coupling guards.

Minium.is Aot considered an acceptable non-sparking material, it shall be so specified by the

Dr-outdoor installations, guards over belt drives shall be weatherproofed and properly

par, the low-
compressor

nal stress is
le no greater

and thermal

he coupling-to-shaft juncture shall be designed and ma@nufactured to be capable of transmitling power at

shall comply
ring-over the
s which may

veatherproof,
and prevent

purchaser.

ventilated to

prevent e

cessive heat build up.A weatherproof-access door {or doors) shall be provided as nece

ary to allow

inspection

and on-stream servicing of belts.

9.3 Reduction gears

9.3.1 Gear units shall comply with ISO 13691, or as specified by the purchaser.

9.3.2 Gears lubricated by an integral pump shall be provided with an electrically driven standby pump arranged for
automatic start. The system shall be arranged to prevent starting unless the oil pressure has reached the minimum
permissible level.
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2000(E)

rives

9.4.1 Belt drives shall be limited to compressors of rated power no greater than 150 kW (200 hp). If more than one
belt is required, the vendor shall furnish matched belt lengths. All belt drives shall be static-conducting type and oil
resistant. The drive system shall be selected on the basis of 1,75 times the driver power rating.

The details of belt tension, centre distance, belt wrap and crankshaft web deflection and testing shall be mutually

agreed upon

by the vendor and purchaser.

9.4.2 The vendor shall provide a positive belt-tensioning device on all belt drives. All bearing lubrication points
shall be accessible.

9.43 Thec
drive the cor
vibratory tord
equivalent to|
9.4.4 Beltd

9.44.1 The
hub.

9.4.4.2 The

9.4.4.3 The

9.4.4.4 To feduce the overhung moment on shafts due to belttension the sheave overhang distanc

adjacent bea
9.5 Moun

9.5.1 Gens

9.5.1.1 The

NOTE In

9.5.1.2 Wh{
surfaces shal

9.5.1.3 The
jackscrews.

9.5.1.4 The

bmpressor manufacturer shall inform the driver manufacturer whenever the driver is to beius
hpressor. The driver manufacturer shall be provided with, and take into account, the radig
ue conditions associated with reciprocating compressors and shall provide bearings with a
that specified in 6.4.3.

[ives shall meet the requirements of 9.4.4.1 to 9.4.4.4.

length of a shaft key fitting used to mount a sheave shall be ng less than the length of a she

sheave shall be mounted on a tapered adapter bushing.

ring shall be minimized.
ling plates

ral

equipment shall be furnished with.a base plate, skid, sole-plates or rails as specified by the
9.5.1.2 t0 9.5.1.16 the term /meunting plates" refers to base plates, skids, sole-plates and rails.

N equipment is mounted directly on machined metal surfaces integral with mounting pl

compressoriparts (such as a crankcase or a crosshead frame) shall be equipped w

feet 6fthe drive equipment shall be equipped with vertical jackscrews.

9.5.1.5 Whe drive ome
horizontal jackscrews the same size a

| be machined flat-and parallel to all other mounting surfaces to within 0,15 mm/m (0,002 in/{t).

ed to belt-
| load and
fe at least

shaft length on which the sheave hub is fitted shall be greater than or.equal to the width of the sheave

Ave bore.

b from the

burchaser.

ates, such

th vertical

s, or larger than, the vertical jackscrews. The lugs holding these |
shall be attached to the mounting plates so that they do not interfere with the installation or removal of the drive
equipment and shims.

9.5.1.6 Anchor bolts shall not be used to fasten equipment to mounting plates.

ished with

ackscrews

9.5.1.7 Base plates and skids shall not be drilled for equipment to be mounted by others. Base plates and skids
intended for installation on concrete shall be supplied with levelling screws. Mounting plates that are to be grouted
shall have 50 mm (2 ins) radiused outside corners (in the plan view).

9.5.1.8 Mounting plates shall extend at least 25 mm (1 inch) beyond the outer three sides of the equipment feet.
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9.5.1.9 The vendor of the mounting plates shall furnish stainless steel shim packs of at least 3 mm (1/8 inch) total
thickness between the drive equipment feet and the mounting plates. All shim packs shall straddle the hold-down
bolts.

9.5.1.10 Fasteners for attaching the components to the mounting plates and jackscrews for levelling the
soleplates shall be supplied by the vendor.

9.5.1.11 When specified, chock blocks shall be supplied by the vendor, (see annex L).

9.5.1.12 Unless otherwise agreed, anchor bolts shall be furnished by the purchaser. Anchor bolts supplied by
others shall require vendor’s review and approval.

9.5.1.13 The drive equipment feet shall be drilled with pilot holes that are accessible for use in finaldgwelling.
9.5.1.14

machining|

Mounting surfaces that are not to be grouted shall be coated with a rust preventive” immgdiately after

9.5.1.15 When epoxy grout is specified, the vendor shall commercially blast-clean,in accordance with ISO 8501-1

Grade Sa|2, all the grouting surfaces of the mounting plates and shall precoat these surfaces with inorganic zinc
silicate primer.

9.5.1.16 When levelling plates are specified they shall be steel plates atleast 19 mm thick (see annex L).

9.5.2 Base plates and skids

9.5.2.1 Bpse plates are fabricated steel structures designedwte-provide support, when specified, to the complete
compressor and/or the drive equipment and other ancillaries.

9.5.2.2 Skids are base plates that have sled type runners for ease of relocation.

9.5.2.3 When a base plate is specified, the data;sheets shall indicate the major equipment to be moI]nted onit. A
base platg shall be a single fabricated steel unit;*unless the purchaser and the vendor mutually agree that it may be
fabricated|in multiple sections. Multiple-section base plates shall have machined and dowelled mating surfaces to
ensure acgurate field reassembly.

NOTE A base plate may have to be. fabricated in multiple sections because of shipping restrictions.

9.5.2.4 Bpse plates shall be~0f welded construction. Abutting beams shall be welded on both sifles. Splicing
flanges of| load bearing members is not acceptable. Contact between webs at perpendicular join{s shall be a
minimum ¢f one-third of.the/depth of the smallest member.

9.5.2.5 The compfessor crankcase, crosshead frame, cylinder supports and drive equipment shall be supported
on load bdaring.strtctural members.

9.5.2.6 Holes shall be provided for anchor bolts on internal and external load bearing structural|members to

ensure that forces and moments are properly transmitted to the foundation.

9.5.2.7 Base plates shall be designed and built to adequately support the weight of the compressor, driver and
accessories and to avoid resonance with any possible excitation frequency. The base plate shall be able to transmit
all forces and moments generated by the compressor and driver to the foundation.

9.5.2.8 The base plate shall be provided with lifting lugs for at least a four-point lift. Lifting the base plate complete
with all equipment mounted shall not permanently distort or otherwise damage the base plate or the machinery
mounted on it.

9.5.2.9 When specified, the base plate shall be suitable for column mounting (i.e., of sufficient rigidity to be
supported at specified points) without continuous grouting under structural members. The base plate design shall
be agreed by the purchaser and the vendor.
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9.5.2.10 The bottom of the base plate between structural members shall be open. When the base plate is installed
on a concrete foundation, accessibility shall be provided for grouting under all load-carrying structural members.
The members shall be shaped to lock positively into the grout.

9.5.2.11 The mounting pads on the bottom of each base plate shall be in one plane to permit use of a single-level
foundation.

9.5.2.12 When specified, nonskid decking covering all walk and work areas shall be provided on the top of the

base plate.

9.5.2.13 Supports, braces and auxiliary equipment shall be mounted on load bearing structural members.

9.5.2.14 Driver and compressor base plate mounting pads shall be machined after the base plateis’fabricated.
See 9.5.1.2.

9.5.3 Solejplates and rails

9.5.3.1 Solg-plates are grouted plates installed under motors, bearing pedestals, gearboxes, turbine fe¢t, cylinder

supports, crg

9.5.3.2 Rall

9.5.3.3 Whg

9.5.3.4 Solq
the foundatio

9.6 Interc

9.6.1 When
be water-coq
vendor.

9.6.2 Thep

9.6.3 Wate
with TEMA C
furnished in

sshead pedestals and compressor frames (see annex L).

5 are sole-plates extending the full length of each side of the equipment.

N sole-plates or rails are specified, they shall be provided by the vendor.

-plates shall be steel plates thick enough to transmit the’expected loads from the equipm
n and to facilitate grouting. In no case shall they be.JeSs than 25 mm (1 in) thick.

oolers and aftercoolers

specified, the vendor shall furnish an intércooler between each compressor stage. Such cg

Lirchaser will specify whetheriaftercoolers shall be furnished by the vendor and if so, of whick

-cooled shell-and-tube-intercoolers and aftercoolers shall be designed and constructed in a
lass C or R, as specified by the purchaser on the data sheets. Intercoolers and aftercoole
accordance withCthie specified pressure vessel code. When TEMA Class R is specified

exchanger shall be in accor@ance with ISO 16812.

NOTE Caj
pulsation-indu

Ltion shouldy'be exercised regarding the susceptibility of heat exchangers and their supporting s
ced vibration.

ent feet to

olers shall

led shell-and-tube type, air cooled typée or other type specified by the purchaser and agrg¢ed by the

type.

ccordance
's shall be
the heat

ructures to

9.6.4 Unles
accordance \

5 cotherwise specified, the water side of shell-and-tube heat exchangers shall be dé
R E 1 2

LALLE B = =y

signed in

9.6.5 Unless otherwise approved by the purchaser, shell-and-tube intercoolers and aftercoolers shall be
constructed and arranged to allow removal of tube bundles without dismantling piping or compressor components.

NOTE Intercooling and aftercooling of gases from reciprocating compressors present some unique phenomena to be
considered in the design of exchangers. Consideration should be given to whether the gas should be on the tube side or on the
shell side. Very small pressure pulsation levels multiplied by the larger areas of the pass separation plates can possibly produce
very high vibratory forces in the tube bundle. Consideration should also be given to the application of shell side rupture discs,
relief valves or similar devices.

9.6.6 Fixed-tube-sheet shell-and-tube exchangers shall have inspection openings into the shell. Rupture discs on
the shell side (to protect the shell in case of tube failures) shall be used only when specifically approved by the
purchaser.
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e 9.6.7 When air coolers are specified, these shall be in accordance with ISO 13706 and with the specified pressure

vessel code.

9.6.8 Unless otherwise specified, air-cooled heat exchangers used for intercoolers shall have automatic
temperature control. This control may be accomplished by means of louvers, variable-speed fans, variable-pitch
fans, bypass valves or any combination of these. Proposed control systems shall be approved by the purchaser.

NOTE Caution should be exercised in applying air-cooled heat exchangers because of their susceptibility to pulsation-
induced vibration in systems and structures. Mechanical natural frequencies should not be coincident with pulsation frequencies
in the heat exchanger systems.

9.6.9 Unless-otherwise opcuiﬁcd, tdetbte plpC tercoolers—and—aftercooters ey be—furaished—A

pipe design may be furnished only when specifically approved by the purchaser.

—h

#hned double-

9.6.10 Intercoolers may be either machine mounted or separately mounted, subject tg -the approval of the
purchaser

9.6.11 Materials of construction shall be those specified on the data sheets.

9.6.12 Unless otherwise specified and agreed, liquid separation and collection-facilities shall be provided after
every intefjcooler and shall be in accordance with 9.6.12.1 t0 9.6.12.4.

9.6.12.1 Agreement shall be reached on the type of liquid separation device and whether this is to bg integral with
the intercdoler or arranged in a separate vessel.

9.6.12.2 Where the separation and collection facilities are integral with the intercooler, a drain sump or boot into
which the separated liquid is directed shall be provided. Unless otherwise agreed the capacity of this sump or boot
shall be stifficient to contain the maximum expected liquidflow from any specified operating conditiop for not less
than 15 mjn.

gas servicg, this automatic drainage system may comprise a float-operated trap with a manual bypasg. In all other
cases, theldrainage system shall comprise a,separate level control valve with a manual bypass, operated by a level
controller pf an agreed type.

9.6.12.3 Pnless otherwise specified or agreed, an automatic drainage system shall be provided. FF air or inert

9.6.12.4 The drain sump or boot or(Tower part of the separate separation vessel shall be provided with a level
indicator gnd alarm and shut-down(devices as specified on the data sheet and in accordance with 1D.5. Where a
high level plarm and a high level(shut-down are specified the capacity of the vessel or boot between thie levels shall
be equivalent to the maximum‘expected liquid flow for not less than 5 min.

9.6.13 Whhen specified;.the vendor shall furnish the fabricated piping between the compressor stages and the
intercoolefls and aftercoelers. Interstage piping shall conform to the requirements of 11.6.

9.7 Air |ntaKe-ilters

For air compressors taking suction from the atmosphere, a ary-type air intake fitter=sifencer suitabfe for outdoor
mounting shall be provided by the vendor unless otherwise specified. The purchaser will state which special design
details, if any, are required.

The vendor shall bring to the purchaser’s attention any hazards that he believes could result from complying with
the purchaser’s specification. As a minimum, the following features should be considered in the design of the filter-
silencer:

a) micron particle rating;

b) in-service cleanability;

c) corrosion protection of filter and of internal surfaces of inlet piping;
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d) avoidance of internal threaded fasteners;

e) connections for measuring filter pressure differential.

9.8 Special tools

9.8.1 When special tools and fixtures are required to disassemble, assemble or maintain the unit, they shall be
included in the quotation and furnished as part of the initial supply of the machine, together with complete
instructions for their use. For multiple-unit installation, the requirements for quantities of special tools and fixtures
shall be agreed by the purchaser and the vendor. These or similar special tools shall be used during shop
assembly and post-test disassembly of the equipment.

9.8.2 Specigl tools for reciprocating compressors shall include:

— mandrel|for fitting wear bands on non-segmental pistons;

— lifting and lowering device for removal and insertion of valve assemblies that weigh more than 15 kg;
— crossheqd removal and installation tool;

— sleeve/cpne to enable piston rod to be passed through completely assembled packing;

— hydrauli¢ tensioning tools (when specified).

9.8.3 When| special tools are provided, they shall be packaged in-separate, rugged metal boxes apd marked
“special toolq for (tag/item number)”. Each tool shall be stamped-ertagged to indicate its intended use.

9.8.4 All compressors shall be provided with suitable means*of barring for maintenance. For compressgors with a
rated power pf 750 kW (1000 hp) or greater a power-driven*barring device shall be furnished. Power-driyen barring
devices shopld also be considered for compressorsi_with a peak bar-over torque requirement of 600 N-m
(1200 ft Ibs) jor more. The vendor shall furnish a complete description of the barring device including sdch factors
as method of operation (e.g., manual engagement-and automatic disengagement on start of compressqr), lockout
signals requifed, location, guards and power reguired.

9.8.5 When| specified, each compressor)shall be fitted with a device which will allow the shaft to bg locked in
position during maintenance. The device shall allow locking of the shaft in multiple positions, as nedessary for
maintenancel The device shall be fittéd with a limit switch.

NOTE The purchaser should.ifterlock this limit switch with the driver.

10 Contrqls andiin'strumentation

10.1 Genelal

10.1.1 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, the type of control system (manual,
automatic or programmable), the control range and the equipment to be furnished by the vendor. The purchaser
shall specify which process sensing lines handling inflammable, toxic, corrosive or high-temperature fluids require
transduced signals to the instrumentation. The purchaser shall also specify the source of the control signal and its
sensitivity and range. The vendor shall describe the complete control system (including alarms and shut-downs) in
this scope of supply by means of logic diagrams in accordance with IEC 848.

When the control system is supplied by others the vendor shall provide logic diagrams of the critical functions
associated with the compressor operation (starting, stopping, capacity control, shut-downs, etc.)

Examples of typical logic diagrams of critical functions are given in annex E.
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10.1.2 Unless otherwise specified, all controls and instrumentation shall be suitable for outdoor installation.

10.1.3 All controls and instrumentation shall be certified suitable for the area classification specified on the data
sheet and shall comply with the standards specified and with any local codes and regulations.

10.1.4 All controls and instrumentation shall be located and arranged for ease of visibility, access and
maintenance.

10.1.5 The vendor shall provide all auxiliary system instrumentation as specified in the data sheet.

10.1.6 All instrumentation furnished by the compressor manufacturer requires the purchaser's review.
Freestand[ng panels are preferred. All instrumentation shall be securely supported to eliminate vibrafign and undue
force on irjstrument piping and to prevent damage during shipment, storage, operation and maintenange.

10.1.7 Some controls may be shipped loose for field installation in the purchaser’s piping as agreed

purchaser

10.1.8 Unless otherwise specified, all instruments and controls, other than shut-down sensing devi

installed W
specified
position.

10.1.9 Al
intermedid

10.2 Corn

10.2.1 TH
agreed by,
prevent au

acceleration of the motor after a temporary electric_power failure of an agreed maximum duration. Th

the purchd
vendor sh

and the vendor. See 14.3.11 for shipment.

ith sufficient valving to permit replacement while the system is in operation. When shut-g
or shut-down sensing devices, the vendor shall provide a means of“locking the valves

tubing connections that must be dismantled for shipment)shall have matched tags (in
te sections and application point) attached by stainless steel wire.

trol systems

e unloading arrangement for start-up and shut-down shall be stated on the data sheets
the purchaser and the vendor. When specified; an automatic loading-delay interlock shall b
tomatic loaded starting. When specified,.automatic immediate unloading shall be supplied

ser shall agree on the modes and _durdtion of unloaded and partially loaded compressor o
il be responsible for the loading/unloading sequence.

between the

ces, shall be
ff valves are
in the open

tiation point,

and shall be
e provided to
to permit re-
b vendor and
peration. The

10.2.2 Capacity control for constant-speed units will normally be achieved by suction valve unloading, clearance

pockets,
capacity ¢
or manua

r bypass (internal-plug type” or external) or a combination of these methods. Stepless
bntrol acting on suctiop-valves requires purchaser’s approval. Control operation shall be eith
as specified on the_data sheet. Unless otherwise specified, five-step unloading shall pro

reverse-flow
er automatic
vide nominal

capacities|of 100 %, 75 %, 50%, 25 % and 0 %; three-step unloading shall provide nominal capacities of 100 %,
50 % and P %, and two-step tnloading shall provide capacities of 100 % and 0 %.

10.2.3 Capacity contfol on variable-speed units is usually accomplished by speed control, but|this can be
supplemented by-.one or more of the control methods specified in 10.2.

NOTE Reciprocating compressors are usually specified for constant-speed operation (see 5.1.4).

10.2.4 For variable speed control the speed of the compressor shall vary linearly with the control signal and an
increase in signal shall increase speed. Unless otherwise specified, the full range of the purchaser’s signal shall
correspond to the required operating range of the compressor for all specified operating conditions.

10.2.5 Clearance pockets shall normally be of the fixed type (pocket either open or closed). The use of variable
volume clearance pockets requires purchaser’s approval. Each added clearance volume shall be included in the
data sheets to indicate the clearance it adds to the cylinder.

10.2.6  When a machine-mounted capacity control system is specified, the vendor shall provide a panel complete
with:

© I1SO 2000 — All rights reserved 41


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

a) a positive-detent-type master selector device (one for each service on multi-service compressors) to provide
the specified load steps and

b) indicators to show at which step the machine is operating.

10.3 Instrument and control panels

10.3.1 When specified, panels shall be provided and shall include all panel-mounted instruments for the
equipment to be supplied by the vendor. Such panels shall be designed and fabricated in accordance with the
purchaser’s description. The instruments on the panels shall be clearly visible to the operator from the driver control
point.

Feinforced,
D minimize
ention. All

10.3.2 Unleps otherwise specified panels shall be made of steel plate at least 3 mm (‘g inch) thisk,
self-supporting and closed on the top and sides. When specified, the backs of panels shall be enclosed t
electrical hagards, to protect equipment against tampering or to allow purging for safety or corrgsion pre

instruments ghall be flush-mounted on the front of the panel and all fasteners shall b€\ of corrosion-resistant
material.

10.3.3 Pangls shall be completely assembled requiring only connection to the pdrchaser’s external piping and
wiring circuits. When more than one wiring point is required on a unit for contrahor instrumentation, thg wiring to
each switch|or instrument shall be provided from a single terminal box with terminal posts. The box shall be
mounted on the unit (or its base, if any).

Wiring within panels shall be installed in conduit or supported on cable*trays. All wiring, not inside fully enclosed
panels, shalllbe in the form of armoured cable supported in cable trays or be run in a metal conduit as specified by
the purchaseyr.

All instruments, leads and posts on terminal strips and switches shall be provided with permanent non-corrosive
tags or labelg for identification.

10.3.4 Interfonnecting shop-fabricated piping, tubirg and wiring for controls and instrumentation, wher} furnished
and installed|by the vendor, shall be disassembled.only as necessary for shipment.

10.4 Instrumentation

10.4.1 Tachpmeters

A tachometqr to indicate compressor speed shall be provided when specified. The type, range and indicator
provisions s:r]all be stated by the purchaser. When a variable speed driver is to be used, the driver vgndor shall
furnish the speed sensor.and indicator(s).
10.4.2 Temjy

eraturemeasurement

10.4.2.1 Te

mperature indicators shall be furnished and mounted locally or on a panel, as specified.

10.4.2.2 Dial-type temperature gauges shall be heavy duty and corrosion resistant. They shall be at least 100 mm
(4 in) in diameter and bimetallic or liquid filled. Black printing on a white background is standard for gauges.

10.4.2.3 The temperature sensing elements shall be in the flowing fluid. This is particularly important for lines that
may run partially full.

10.4.2.4 Temperature sensing elements that are in contact with inflammable or toxic fluids or that are located in
pressurized or flooded lines shall be furnished with austenitic stainless steel separable-flange-type solid-bar
thermowells at least 19 mm (%, in) in diameter.

10.4.2.5 Heat transfer compound shall be used between thermowells and sensing elements.
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e 10.4.2.6 Packing or piston rod temperature indication according to the manufacturer's experience, shall be
provided for cylinders operating at or above a gauge pressure of 35 bar (500 psig) and for all cylinders with liquid
cooled packing (see 6.6.4). The purchaser shall specify whether this temperature indication shall be by means of
thermocouples or resistance temperature detectors.

10.4.2.7 Where practical, the design and location of thermocouples and resistance temperature detectors shall
permit replacement while the unit is operating. The lead wires of thermocouples and resistance temperature
detectors shall be installed as continuous leads between the thermowell or detector and the terminal box.

furnished

10.4.2.8 When specified, main bearing and valve temperature detectors shall be supplied. Details of all equipment
such as thermocouples, resistance temperature detectors (RTD) and intrinsically safe systems) shall be

a joint effg
10.4.3 Pr
10.4.3.1

10.4.3.2
devices),
dials at le
backgroun
vibration.

range. In mo case, however, shall the maximum reading on the dial belless than the applicable relief

plus 10 %
relieve exq

10.4.3.3

10.4.4 Sojenoid valves

Direct sol
insulation
act as a pi

10.4.5 Reg

10.4.5.1
that the v¢
equipmen

rt of the purchaser and the vendor.
bssure measurement
Pressure indicators shall be furnished and mounted locally or on a panel, as specified.

When pressure indication in services other than instrument air is by-means of gauges
hese shall be furnished with austenitic stainless steel bourdon tubés-and stainless steel
hst 100 mm (4 in) in diameter and 1SO 7-1 RY/, male alloy steel connections. Black printin
d is standard for gauges. When specified, oil-filled gauges shall be furnished in locatio
Sauge ranges should be selected so that the normal operating pressure is at the middle o

Each pressure gauge shall be provided with a device such'as a disc insert or blowout bach
essive case pressure.

All pressure gauges shall be furnished with isolation and bleed valves.

bnoid-operated valves shall be usedconly in a clean, dry instrument-air service, shall h
pr better and shall have a continugus-service rating. When required for other services, the 9
ot valve to a pneumatic, or hydraulic operated valve.

ief valves

When specified, theCvendor shall furnish relief valves that are to be installed on equipmen
endor is supplying~Other relief valves will be furnished by the purchaser. Relief valves for
shall comply.‘with all relevant local codes and regulations and shall meet the limiting
hts defined<in. APl RP 520/1, API RP 520/2 and in API Std 526, providing these requiren

requireme
conflict wi

valves related tothe equipment. The vendor’s proposal shall list all relief valves and shall clearly indi
be furnished by ‘the vendor. Relief valve location and settings, including accumulation, shall take into
all possible types of equipment failure, misoperation and the protection of piping systems.

h the abave'codes and regulations. The vendor shall determine the size and the set pressu

direct acting
movements,
0 on a white
s subject to
the gauge’s
valve setting
designed to

ave Class F
olenoid shall

t or in piping
all operating

relief valve
nents do not
re of all relief
Cate those to
consideration

10.4.5.2 Unless otherwise specified, relief valves shall have steel bodies.

10.4.5.3 Relief valves shall be set to operate at not more than the maximum permissible working pressure, but not
less that the values listed in Table 4.
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Table 4 — Relief valve settings

Rated discharge gauge pressure Minimum relief valve
(each stage) set pressure margin above
rated discharge gauge pressure
bar psig

<10 <150 1 bar (15 psi)
10 to 170 150 to 2500 10 %
170 to 240 2501 to 3500 8 %
240 to 345 3501 to 5000 6 %

> 345 > 5000 to be agreed by purchaser and vehdor

10.5 Alarms and shut-downs

10.5.1 An 4glarm/shut-down system shall be provided that will initiate an, alarm if any one of the |conditions
specified by the purchaser or recommended by the vendor as alarm conditions reaches an agreed alarm|level. This
system shall[also initiate shut-down of the compressor when any of thesconditions specified or recommended as
shut-down cpnditions reaches an agreed shut-down level. As a minimum these alarms and shut-dpwns shall
include those listed in Table 5.

Table 5— Minimum alarm and shut-down requirements

Condition Alarm Shut-down
High gas discharge temperature - each cylinder X X
Low frame lubricating-oikpressure X X
Low frame lubricating-oil level X —
Cylinder lubricator system failure X —
High oil-filter differential pressure X —
High frame vibration — X
High level in separator X X
Jacket water system failure X —

NOTE*" Consideration should be given to protect the compressor against excessive
stage differential pressure, by monitoring either suction/discharge pressures or differential
pressure across the stage.

e 10.5.2 The extent to which this alarm/shut-down system is to be supplied by the compressor vendor shall be
specified by the purchaser.

10.5.3 Alarm/shut-down systems shall be designed to achieve the objectives in 10.5.3.1 to 10.5.3.7.
10.5.3.1 Unless otherwise agreed, for every shut-down function an alarm function shall be provided and set at a
value which represents a deviation from the normal condition less than the setting of the shut-down. Additional

alarms, not associated with shut-downs, shall be provided as specified (see 10.5.1).

e 10.5.3.2 Any measured condition for which an alarm is specified, reaching the alarm level shall initiate an audible
warning or a flashing light or both as specified.
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10.5.3.3 Any measured condition for which a shut-down is specified, reaching the shut-down level shall initiate an
audible warning or a flashing light or both as specified that shall be distinguishable from those associated with an
alarm condition and shall cause the compressor to shut-down.

10.5.3.4 The shut-down system shall be designed with the objective that failure of any one component that results
in the system being unable to recognize a shut-down condition shall initiate an alarm, cause the compressor to shut
down and shall not result in the inability to recognise the associated alarm condition or any other shut-down
condition.

10.5.3.5 The alarm system shall be designed with the objective that failure of any one component that results in
the system being unable to recognize an alarm condition shall initiate an alarm and shall not result in the inability to

recognize

10.5.3.6
by failure
failures of

10.5.3.7
Where an
with the ag

10.5.4 TH
are descri

acceptable. The arrangement to be used shall be specified by the parchaser or shall be jointly deve
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lit as long
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of components of the alarm/shut-down system shall be distinguishable from alarms init
the compressor system.

t shall be possible to test every component of every alarm facility whilst thé.compressor is
alarm is associated with a shut-down, this shall be possible without disarming or interferin
sociated shut-down facility.

e objectives specified above can be achieved in a number of ways:"Examples of possible 3
ped in annex Q. Other arrangements or combinations of partS\of these suggested alterna

and the vendor.

ent (DC) and shall have dry-type, single-pole, double-throw contacts rated for 5 amp at 1
120 V DC. Hermetically sealed switches are-preferred. Mercury switches shall not be
ements for services other than instrument air.service shall be of austenitic stainless steel.

e vendor shall furnish a first-out annurciator when an annuciator system is specified. Thg
lin approximately 25 % spare pointss€ennections shall be provided for actuation of a remotg
pn alarms or trips. The sequence of operation shall be as specified in 10.5.6.1 to 10
agreed.

Alarm indication shall consSistof the flashing of a light and the sounding of an audible device.

The alarm condition(shall be acknowledged by operating an alarm silencing button commo
t shall be suitably’located on the panel.

When the alart’is acknowledged, the audible device shall be silenced, but the light shall re
as the alarm condition exists. The annunciator shall be capable of indicating a new alarm

ounding-horn) if another function reaches an alarm condition, even if the previous alarm

owledged but still exists.
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ated by true
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10.5.7 Compressor protections (all trips and alarms without an associated trip) shall be wired to operate in a fail
safe mode. See annex E for a typical logic diagram and annex Q for possible arrangements.

10.5.8 When specified, crossheads shall be equipped with a high crosshead pin temperature alarm to protect the
crosshead pin bushing.

NOTE
on alarm.

The system may consist of a spring loaded eutectic device, which shall de-energize a pneumatic or hydraulic circuit
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10.6 Electrical systems
10.6.1 All electrical components and their installation shall conform to the requirements of 5.1.7.

10.6.2 When panels are supplied by the vendor, electrical power supply characteristics for motors, heaters and
instrumentation shall be specified by the purchaser. A pilot light shall be provided on the incoming side of each
supply circuit to indicate that the circuit is energized. The pilot lights shall be installed on the control panels.

10.6.3 Power and control wiring within the confines of the main unit base area, any console base area or any
auxiliary base area shall be resistant to oil, heat, moisture and abrasion. Stranded conductors shall be used within
the confines of the base plate and in other areas subject to vibration. Measurement and remote-control panel wiring

may be soli . ; - 5 shall be
provided for [nsulation protection. Wiring shall be suitable for environmental temperatures.

10.6.4 Unleps otherwise specified, all leads on terminal strips, switches and instruments shalllbe pgrmanently
tagged for igentification. All terminal boards in junction boxes and control panels shall hayé at least 20 % spare
terminal poings.

10.6.5 To facilitate maintenance, liberal clearances shall be provided for all energized parts (such gs terminal
blocks and relays) on all equipment regardless of the voltage level.

10.6.6 All eJectric materials, including insulation, shall be corrosion resistant and non-hygroscopic ingofar as is
possible. When specified for tropical location, all material shall be given.the treatments specified in 10.6.6.1 and
10.6.6.2.

10.6.6.1 Allfparts (such as coils and windings) shall be protected from fungus attack.

10.6.6.2 Unpainted surfaces shall be protected against corrosion by plating or another suitable coating.

10.6.7 All wiring including that for power and instrumentation, within limits or any base area shall beg protected
against medhanical damage, properly bracketed te'minimize vibration and isolated or shielded fo prevent
interference petween voltage levels. When used, conduits may terminate (and in the case of temperatufe element
leads, shall [terminate) with a flexible metallic\.)conduit of sufficient length to permit access to the unit for
maintenance| without removal of the conduit.

10.6.8 Flexiple metallic conduits, whereused, shall be liquid-tight and suitable for the specified area clagsification.
10.7 Vibration and position detectors

10.7.1 Wheh specified, the~vendor shall furnish and mount one or more vibration detection and tjansducing
devices. Eagh device shall-have a velocity or accelerometer type detector and shall provide for each of the
following fungtions:

a) continudus vikration measurement;

b) alarm;

c) shut-down.

Each device and its mounting shall conform to API Std 670. The purchaser and the vendor shall agree on the type,
number and location of the devices to be mounted on the compressor frame (and on gear units, if applicable).

10.7.2 When specified, a non-contacting device shall be installed to measure the vertical movement of each
piston rod. If a proximity-type probe is used for this purpose, the probe and the associated oscillator-demodulator
and connecting cable shall be installed and calibrated in accordance with API Std 670. Unless otherwise specified,
each probe shall be mounted adjacent to the packing. Terminal boxes containing oscillator—-demodulators shall not
be mounted on the machine. If the piston rod is coated, calibration of the device shall take account of the coating.
See annex C.
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10.7.3 When specified, a one-event-per-revolution machined mark on the crankshaft and corresponding phase-
reference transducer(s) shall be provided to permit synchronization on top dead center with a cylinder performance
analyser and/or rod drop detector. Transducers shall be supplied, installed and calibrated in accordance with
API Std 670.

10.7.4 When specified, the vendor shall furnish and mount piston rod drop detectors of the contact type, such as
mechanical roller or fuse metal plug (eutectic) type. The detail of the system shall be agreed between the vendor
and the purchaser. Diaphragm type pressure switches shall be used to sense loss of pressure.

11 Piping and appurtenances

11.1 General
11.1.1 Piping design and joint fabrication, examination and inspection shall be in accordance with
unless otherwise specified.
11.1.2 Adyxiliary systems are defined as piping systems that are in the following services:
a) Groupl
1) Hurge or buffer gas
2) Huel gas or oll
3) Distance piece and packing vents and drains
4) Drains and vents
b) Group Il
1) Sealing steam
2) Drains and vents
c) Group lli
1) Qooling water
2) Drains and vents
3) Hacking ceoling systems
4) Inpstrument and control air or inert gas
5) Jd.l-UVb'I it
d) Group IV
1) Lubricating oil
2) Control oil
3) Drains and vents

ANSI B31.3

The minimum requirements for piping materials for auxiliary systems shall be as specified by Table 6 and 11.1.12.

NOTE

Cylinder connections are covered in 6.1.4.
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11.1.3 Piping systems shall include piping, isolating valves, control valves, relief valves, pressure reducers,
orifices, thermometers, temperature gauges and thermowells, pressure gauges, sight flow indicators and all related
vents and drains.

11.1.4 If flanges not in accordance with the specified standards are unavoidable at purchaser’s connection, the
vendor shall supply a welding neck companion flange, bolting and gasket to be installed by the purchaser. The
purchaser shall be advised of this situation in the proposal.

11.1.5 When specified, piping, pulsation suppression devices and knockout vessels at the initial and interstage

suction points shall be arranged for heat tracing and insulation.

Table 6 — Minimum requirements for piping materials

Group | Group Il Group llI Graup IV
Category (Auxiliary process fluid) (Steam) Cooling water, | (Lubricat|ng and
air < 10 bar controf oil)
System Nonflammable/ Inflammable/
nontoxic toxic
Pipe Seamless Seamless Seamless Carbon-steel Seamless
stainless steel
(see 11.2.5)
Tubing Seamless Seamless Stainless steel Seamless Seamless
stainless steel stainless steel stainless steel stainless steel
(see 11.2.5)
All valves Class 800 Class 800 Class 800 Carbon steel Carbon steel
Class 800
Pipe fittings | Forged Class Forged Class Forged Class Carbon steel Stainless steel
and uniong | 3000 3000 3000 (see 11.2.4)
Fabricated| | Threaded, Socket welded Threaded Threaded, Stainless steel
joints socket welded or | or flanged socket welded flanged
< DN 40 flanged or flanged
Fabricated| | Flanged Flanged Threaded, Flanged Stainless steel
joints socket welded flanged
> DN 50 or flanged
11.1.6 The pxtent of each piping system to be supplied by the vendor shall be specified by the purchaspr. Vendor
supplied pipihg systems shallterminate in flanged connections. Instrument tubing connections shall terrpinate in a
flange or a threaded connection to the specified standard. Piping and component drains and vents shal| terminate
with a plugged or blird-flanged valve, accessible from the edge of the base or from a work area. This|is to keep
work areas pnd walkways as free as possible from obstructions. All piping supplied by the vendgr shall be
prefabricated. Afy‘piping that cannot be shipped in the assembled state shall be preserved, match marked and
tagged to fadilitate field assembly.

11.1.7 When specified, the vendor shall review drawings of all piping, appurtenances (pulsation suppression
devices, intercoolers, aftercoolers, separators, knockouts, air intake filters and expansion joints) and vessels
immediately upstream and downstream of the equipment and supports. The purchaser and the vendor shall agree
the scope and consequences of this review.

11.1.8 Internals of piping and appurtenances shall be accessible through openings or by dismantling for complete
visual inspection and cleaning.

11.1.9 Connections DN 40 (1'/, NPS) and smaller shall be designed to minimize overhung weight and shall be

made of forged fittings or shall be braced back to the main pipe in at least two planes to avoid breakage due to
pulsation-induced vibration. Bracing shall be arranged to occupy minimum space.
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11.1.10 The design of piping systems shall achieve the following.

a)

Proper support and protection to prevent damage from vibration or during shipment, operation and

maintenance. Supports shall not be directly welded to process or auxiliary piping (except bracing of small
connections as required by 11.1.9).

b)

c)

Proper flexibility and normal accessibility for operation, maintenance and thorough cleaning.

access openings.

d)
arran

ements.

Installation in a neat and orderly arrangement adapted to the contour of the machine without obstructing

Elimination of air pockets in liquid systems by the use of valved vents or non-accumulating piping

e)
f)
)

Comg
Elimin
All co

11.1.11 H
Flanges a
use of fla
reducers,
be held tog
used.

11.1.12 T
Internatior

11.1.12.1
otherwise
not be usd
socket.

NOTE
fatigue life.

lete drainage through low points without disassembly of piping.
ation of low points in the inlet process piping that could trap liquid.

mpressor cylinder coolant piping shall be equipped with valved vents and drains.See Figure

iping shall preferably be fabricated by bending and welding to minimize the_use of flanges
e permitted only at equipment connections, at the edge of any base and for ease of main
hges at other points is permitted only with the purchaser's specifie“approval. Other th
velded fittings are permitted only to facilitate pipe layout in congested areas. Threaded coni
a minimum and shall not be used for sizes greater than DN 40 (11/2 NPS). Pipe bushingg

he requirements of 11.1.12.1 to 11.1.12.24 shall be applied to piping systems within the
al Standard.

Pipe threads shall be taper threads in accordancewith 1ISO 7-1 or ANSI B1.20.1, as spe(
specified, flanges shall be in accordance with /SO 7005-1 except that lap-joint and slip-on
d. For socket-welded construction, a 2 mm gap shall be left between the pipe end and the

Slip-on flanges are not used on piping and’ appurtenances around reciprocating compressors due td

G.2.

and fittings.
enance. The
an tees and
ections shall
shall not be

scope of this

ified. Unless
flanges shall
pottom of the

their reduced

The attention of the user of this Integnational Standard is drawn to the possibility of hazardous situgtions arising

from the in

11.1.12.2
2%,, 3, 1

11.1.12.3
tubing ma

11.1.12.4

compatibility of ISO and ANSI pipe thread standards.

Connections, pipe,(valves and fittings that are DN 32, DN 65, DN 90, DN 125, DN 175 or
, 7 or 9 NPS) in size:shall not be used.

Where space-does not permit the use of pipe, for sizes not greater than DN 25 (1 NP
be furnished.

The fihimum size of any pipe connections shall be DN 15 (*/, NPS).

DN 225 (1',,

5), seamless

11.1.125
gaskets.

NOTE

AW nina flanaac matina with ~act iraan ~camnracenr flannac chall ha flat facrad and vycad
PP geS—Hatg—WHH—Ga SR CoMpPreSSo—aRgeS—SHanr—oBe—+atatea—anausSea

The term compressor flanges does not include faced and studded bosses.

with full faced

11.1.12.6 Pipe threads shall be coated with a non-locking pipe thread sealant. PTFE pipe tape is not acceptable.

11.1.12.7 Welding shall be performed by operators and procedures qualified in accordance with the specified
standards; or where no standards have been specified, in accordance with appropriate recognized standards.

11.1.12.8 All piping components, such as flanges, valves, control valve bodies and heads and relief valves shall
be made of steel.
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11.1.12.9 Threaded joints shall not be used for inflammable or toxic fluids, unless otherwise agreed. Where
threaded joints are permitted, they shall not be seal welded.

11.1.12.10 Valves shall be in accordance with appropriate recognized standards or as specified by the purchaser.
Gate and globe valves shall have bolted bonnets and bolted glands. For ANSI service ratings Class 900 and
above, block valves may be of welded bonnet or no-bonnet construction with a bolted gland: these valves shall be
suitable for repacking under pressure. Valves of sizes DN 50 (2 NPS) and above shall be flanged. For
ANSI Class 900 and above, butt welded construction may be substituted with purchaser’s approval. Wafer check
valves may be used in sizes DN 50 (2 NPS) and larger. Butterfly valves shall not be used unless approved by the

purchaser.

11.1.12.11
11.1.12.12
block valve,
Valves shall

11.1.12.13
valves are pH

11.1.12.14

11.1.12.15
the bolting. T

11.1.12.16
gaskets up t
wound gask
corrosion res
11.1.12.17
11.1.12.18

11.1.12.19

laock valvuac o
PTrotik—varv S-St

nstrument valves for oil and gas service located in sensing lines downstream of a(prima
may be barstock instrument valves, provided the valve is protected against accidental dis
he stainless steel or carbon steel with a corrosion-resistant plating and stainless steel stem.

Bleed valves provided on instruments may be the manufacturer’s standard bleed fitting. V
ovided as described in 11.5.3, bleed valves may be omitted.

Control valves shall have steel bodies, stainless steel trim and flanged ends as required in 1

Iry service
assembly.

\Vhere test

|.1.12.10.

'he bolting for pressure joints, valves and piping shall be bas€d on the actual service temperature of

hrough studs shall be used. Bolting shall be in accordance with'6.1.2.11.

Pipe flange gaskets, except where ring type joints are regquired or specified, shall be flat, ash
b and including ANSI Class 300 pressure ratings and<spiral wound gaskets for higher rati
pts shall have external centering rings and windings of austenitic stainless steel or oth
istant materials (Monel, Inconel etc.) depending;on the fluids handled.

Combination stop/check valves shall not be used.

[Saskets and packings for flanges, valve's and other components shall not contain asbestos.

Stainless steel piping and all piping carrying the process gas, shall be seamless. Piping sha

to appropriale recognized standards, such as ASTM A 106 Grade B or ASTM A 312 or as specifi

purchaser. P|

11.1.12.20

pe wall thickness shall be in-accordance with Table 7.

estos-free
hgs. Spiral
br suitable

||l conform
bd by the

Al tubing shall be (seamless stainless steel tubing and shall conform to appropriate fecognized
standards, sfich as ASTM A 269, Tubing wall thickness shall be in accordance with table 8.

Table 7 — Minimum pipe wall thickness

Material Nominal Pipe Size Minimum Schedule
ISO NPS (ANSI)
Carbon steel <DN20 < 160 (XXS)
Carbon steel DN 25 + DN 40 1+1%, 80 (XS)
Carbon steel > DN 50 >2 40 (STD)
Stainless steel < DN 25 <1 80S
Stainless steel DN 40 = DN 80 1%,+3 40S
Stainless steel > DN 100 >4 10S
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Table 8 — Minimum tubing wall thickness

ISO 13707:2000(E)

Metric sizes US customary (imperial) sizes
Nominal tubing size Minimum wall Nominal tubing size Minimum wall
oD in mm thickness OD in inches thickness
mm inches
62 1 1/42 0,04
ga 1
102 1 3/82 0,04
12 1,5 1/2 0,06
20 2 3/4 0,08
25 3 1 0,12
a '8I'hzese sizes are permitted for instrument and control air and inert gas purge only."kor cylinder lubrication
se¢ o.2.
11.1.12.21 Tube fittings shall be stainless steel, manufacturer’s standardunless otherwise specified.
11.1.12.23 Valves in tubing systems shall be manufacturer’'s standard. tube and valves or instrument valves shall

be stainlegs steel unless otherwise specified.

11.1.12.23

sulfide or foxic services will be specified by the purchaser.

11.1.12.24
specified jy the purchaser.

Special requirements for piping, flanges, valves.'and other appurtenances in hydroge

Flanges and other fittings shall be in accordance with the appropriate recognized sta

n, hydrogen

ndards or as

Acceptable ASTM material standards are shown in Table 9. Socket weld or threaded fittings shall [be minimum
Class 300p.
Table 9 — ASTM piping material standards
Material Flanges Buttwelded fittings Socket weld or threafled
fittings
A 105 A 234 Gr WPB A 105
Carbon steel A 181 A 420 A 350
A 350
A 182 A 403 A 182 Class 3000
Stainless steel Type 304L Type 304L Type 3041 or 316L
316L 316L Type 304 or 316 for threaded
fittings only

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

of the equipment.

11.1.14 When specified, each utility, such as air and gas supply, cooling water supply and return lines and others

as specified by the purchaser, shall be manifolded to a common connection.

© 1SO 2000 — All rights reserved
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11.2 Frame lubrication oil piping

11.2.1 The vendor shall supply a complete lubricating oil piping system (with its mounted appurtenances) if it is to
be located within the confines of the main unit base area or of any assembly (console) base or packaged unit
accessory. The vendor shall provide interconnecting piping when auxiliary equipment is specified, to be located
immediately adjacent to the compresssor in the vendor’'s recommended location. See 8.1.2, 8.1.3 and 11.1.6.

11.2.2 Gravity return lines shall be sized to run no more than half full when flowing at a velocity of 0,3 m/s (1 ft/s)
and shall be arranged to ensure good drainage (recognizing the possibility of foaming conditions). Gravity return
lines shall have a downward slope towards the reservoir of not less than 4 %. If possible, laterals (not more than
one in any transverse plane) should enter drain headers at 45-degree angles in the direction of the flow.

11.2.3 The |vendor shall specify the maximum piping distance between the main frame and apy. auxiliary oil
console and the required elevation difference.

11.2.4 Non{consumable back-up rings and sleeve-type joints shall not be used. Pressure pipging downstfeam of oil
filters shall b free from internal obstructions that could accumulate dirt. Socket-welded fittings shall not pe used in
pressure piping downstream of oil filters. (See Table 6)

11.2.5 Unleps otherwise specified, oil piping (with the exception of cast-in-frametines or passages) gnd tubing,
including fittings, shall be of stainless steel. (Table 6)

11.2.6 Afterfabrication, oil lines shall be thoroughly cleaned.

11.2.7 Heads of oil-actuated control valves shall be vented back texthe reservoir. When specified, jnstrument
sensing lined to shut-down switches shall have a continuous through-flow of oil.

11.3 Forced-feed lubricator tubing

11.3.1 OQil feed lines from force-feed lubricators to cylinder and packing lubrication points shall be at least 6 mm
(1/4 in) outside diameter with a minimum wall thickness-of 1,5 mm (0,065 in). Tubing shall be seamlesq austenitic
stainless ste¢l. Fittings shall be austenitic stainlesscst€el. See 8.2 for check valves.

NOTE Fof high pressure compressors heavier-wall thickness tubing may be required.

11.3.2 Tubipg shall be run together where possible. When winterization is specified, the tubing shall stand off from
the machine fo facilitate insulation.

11.4 Coolant piping

11.4.1 If thg purchaser does not specify the extent of coolant piping, the vendor shall supply piping with a single
inlet and a sipgle outlet-connection on each cylinder requiring cooling. See Figure G.2, Plan C.

11.4.2 Both|the,coolant inlet line and the coolant outlet line to each compressor cylinder shall be provided with an
isolation valMe~A globe valve with un|on shaII be prowded on the main outlet line from each cylinder. A sight flow
and temperaty elmore than

one coolant mlet and outlet pomt eX|st on a cyllnder one S|ght flow |nd|cator and a regulatlng globe valve shall be
provided for each coolant outlet point on each cylinder.

11.4.3 When coolant piping on the compressor is specified to be furnished by the vendor, the vendor shall supply
a piping system for all equipment mounted on the compressor or compressor base. The piping shall be arranged to
provide a single inlet connection and a single outlet connection for each water circuit operating at different inlet
temperature levels and shall include a coolant control valve and a flow indicator as noted in 11.4.2. Series-type
circuits shall have the necessary valved bypasses to provide temperature control.

11.4.4 Where a thermosyphon or a static cooling system is provided (see 6.1.3.1), the vendor shall furnish piping
with a drain valve at its lowest point and an expansion tank (complete with fill-and-vent connections and level
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indication) sized to prevent overflow of coolant. See Figure G.2, Plans A and B. A thermometer is required for a
thermosyphon system.

11.4.5 For coolant connections, purchaser's connections shall be flanged. Cylinder connections of DN 40
(1'/, NPS) and smaller may be threaded.

11.5 Intr

ument piping

11.5.1 The vendor shall supply all necessary piping, valves and fittings for all instruments and instrument panels

(see 10.3.

11.5.2 Co¢nnections on equipment and piping for pressure Instruments and test points shall conio
Initial conjections for remote mounted pressure instruments shall comprise an isolation valve to the sd
as the sygqtem to which it is connected. Beyond the initial isolation valve, tubing of not less than)10

4).

m to 10.1.8.
me standard
mm (%5 inch)

outside diameter with appropriate valves and fittings may be used. When convenient, a common cofnection may

be used fq

are requir

pressure 4

switches.

1153 W

plugged ¢
described

11.6 Pro
11.6.1 Th
11.6.2 TH

11.6.3 W,
provisions
suppressi(
start-up sq
The desig
prior to m

accommodglate temporary start-up-screens. Sufficient pressure taps to allow monitoring of the pressure

the screen

12 Puls

12.1 Gern
The basic

a)

r remotely mounted instruments that measure the same pressure. Separate secondary isg
bd for each instrument on a common connection. Where a pressure gauge-is to be use
llarm or shut-down switches, common connections are required for the pressure gauge an

hen specified, a test valve shall be supplied adjacent to all instruments. Test valves shall ter
bnnection to the specified standards. Test valves may be combined with instrument valves
in 11.1.12.12 and 11.1.12.13.

Cess piping

e extent of process piping to be supplied by the vendor shall be specified by the purchaser.
e requirements of 11.1 shall apply to process\piping supplied by the vendor.

hen compressor process inlet piping and pulsation suppression equipment are furnished b
n device. The design of the piping_system, the suction pulsation suppression device and t
reens shall afford easy removal and reinsertion of the screens without the necessity of pi
n, location and orientation ofithe screens shall be agreed upon by both the purchaser an

anufacture or purchase~When specified, the vendor shall supply the removable spoo

shall be provided.

ation and-vibration control

eral

lating valves
d for testing
d associated

Mminate with a
supplied as

 the vendor,

shall be made for the insertion of.temporary start-up screens just upstream of the suctjon pulsation

ne temporary
pe springing.
d the vendor
pieces that
drop across

technigues used for control of detrimental pulsations and vibrations are the following:

choke tubes, orifice systems and selected piping configurations.

b)

satisfactory level of piping vibration, compressor performance and valve life.

c)

NOTE

Mechanical restraints including such things as type, location and number of pipe hold-downs.

Completion of purchaser requirements for pulsation suppressors (data sheet page 4, lines 12 to 23

and 14) is essential for the vendor to quote and fabricate these accessories. See annex A.
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12.2 Design approaches

12.2.1 The purchaser shall specify the design approach for pulsation and vibration control. The purchaser shall also
indicate when existing compressors and their associated piping systems are to be included in the acoustic
simulation (see 12.2.8). One of the following techniques is normally used.

Design approach 1: Pulsation control through the use of pulsation suppression devices designed using

proprietary and/or empirical analytical techniques to meet pulsation levels required in 12.2.5 based on the
normal operating condition. If specified, a simplified analysis of the purchaser’s piping system shall be
performed to determine critical piping length that may be in resonance with acoustic harmonics. Acoustic
simulation analysis is not required.

Design

techniqu
spacing
interacti
perform
require

NOTE1l Th
Design
compres
acoustic

hpproach 2: Pulsation control through the use of pulsation suppression devices using prove

es in conjunction with mechanical analysis of pipe runs and anchoring systems (clamp d
to achieve control of vibrational response. This approach includes the evaluation g
bn between compressor, suppression devices and piping, including pulsation &ffects on ¢
nce and an evaluation of acoustic shaking forces as specified in 12.2.6, items ‘a) and b), t
ents of 12.2.7. Thermal flexibility effects should be considered in the piping deSign.

P interactive acoustic studies may be analogue simulation, digital simulation ora combination of the tw

n acoustic
esign and
f acoustic
bmpressor
D meet the

D.

approach 3: The same as design approach 2, but in additior,using a mechanical analy
sor cylinder, compressor manifold and associated piping.ssystems including interactio

sis of the
between

and mechanical system responses as specified in 12.2.6, In addition, this approach includes a study

of the acoustic effects of the compressor valves and gas ,passages interaction and verification of the

compres
cost effd

NOTE2 Aq

12.2.2 Puls

12.2.2.1 Pu
endurance li
operating ter
(26 000 psi)
limits.)
NOTE Iti
12.2.2.2 Fo
discharge si
equations (1

Vg =8V

sor performance. Both acoustic and mechanical methods are used to arrive at the most e
ctive plant design in compliance with the requirements-of 12.2.7.

etailed description of the three design approaches.is;given in annex M. See also annex N.

htion suppression devices and techniques shall satisfy the criteria listed in 12.2.2.1 t0 12.2.2
sation and/or mechanically-induced.vibration shall not cause a cyclic stress level in exc
mits of materials used for components subject to these cyclic loads. (For carbon steel pi
hperature below 370 °C (698 °F), the peak-to-peak cyclic stress range shall be less than 1
tonsidering all stress concentration factors present and with all other stresses within applig
not considered necessary to demonstrate compliance with this sub-clause for design approaches 1 a
[ design approach1 and for initial commercial sizing, pulsation suppression devices on the s

de shall have minimum surge volumes, excluding liquid collection chambers, determ
and (2),4ut’in no case shall either volume be less than 0,03 m3 (1 ft3).

KTs
M

icient and

5.

pss of the
be with an
80 N/mm?2
able code

nd 2.

uction and
ined from

@)

ol )

or in US cust

Vg =7V

Vq =16

But no larger
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ryK
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where:
Vg is the minimum required suction surge volume in cubic metres (cubic feet),
V4 is the minimum required discharge surge volume in cubic metres (cubic feet);
k is the average isentropic compression exponent;
Ts is the suction temperature in kelvin (degrees Rankine).;
M is the molar mass;
Vqp i¢ the total net displaced volume, in cubic metres (cubic feet) per revolution of all compresso

manifolded in the surge volume;

the stage pressure ratio at cylinder flanges (absolute discharge pressure divided by abs
ressure).

When, by jappropriate mathematical models, it is predictable that the simulation study required by des|
2 and 3 w|ll alter these sizes, the vendor may select this alternate sizing giving full description of the
methods gnd sizes in his proposal.

The internfal diameter of the surge volume shall be based on the minimum surge volume and the ¢
required tg manifold the compressor cylinders. For single-cylinder surge*volume, the ratio of surge voly
internal diameter shall not exceed 4. The inside diameter of sphetical volumes shall be calculated dirg
volume determined by equations (1) and (2).

NOTE quations (1) and (2) are intended to ensure that reasenably sized pulsation suppression devices are
the comprepgsor vendor’s proposal and should provide satisfactory sizes for most applications. In some instances

r cylinders to

olute suction

gn approach
hssumptions,

verall length
me length to
ctly from the

included with
however, it will

be necessdry to alter the sizes based on the simulation study-employed by design approach 2 and 3. Sizing reqyiirements may

be substantially influenced by the effects of operatingxparameters, interaction among elements of the overg
mechanicall characteristics of the compressor manifold\system. The magnitude of these effects cannot be accur
at the outsqt.

Some comppressor applications require the use of properly designed low pass acoustic filters. A low pass acousti
of two voluies interconnected by a choke-ttibe. The volumes may be made up of two separate suppressors or 9
with an intgrnal baffle. A preliminary sizing/procedure for sizing low pass acoustic filters is presented in annex

Il system and
htely predicted

filter consists
ne suppressor
D. The design

must be copfirmed by an acoustic simulation.
12.2.2.3 Unless other criteria(such as loss in compressor efficiency) are specified, the unfiltered peak-to-peak
pulsation |evel at the compressor cylinder flange, as a percentage of average absolute line presspre, shall be
limited to T % or that determined by equation (3), whichever is lower.

Pe=8r % 3)
where:

P, is the maximum permissible unfiltered peak-to-peak pulsation level expressed as a percentage of average

absolute line pressure at the compressor cylinder flange;

is the stage pressure ratio.

For those special cases where maximum pulsation levels exceed these values with the use of reasonable

modifications, higher limits may then be used as agreed by the purchaser and compressor vendor.

NOTE
affect compressor performance and valve life. Pulsation levels measured at the compressor cylinder flange will

The frequencies, phase relationships and amplitudes of pressure pulsation at the compressor valves can significantly

usually not be

the same as those levels existing at the valves. Experience has shown, however, that pulsation limits at the cylinder flanges, as

specified above, result in compressor performance within the tolerances stated in this International Standard.
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12.2.2.4 Unless otherwise specified, the pressure drop, based on steady flow through a pulsation suppression
device at the manufacturer’'s rated capacity, shall not exceed 0,25 % of average absolute line pressure at the

device, or the percentage determined by equation (4), whichever is higher.

Ap=167""1o @)
r
Where:
Ap is the maximum pressure drop based on steady flow through a pulsation suppression device expressed as
a Y%age of the average absolute line pressure at the inlet of the device;
r s the stage pressure ratio.
When a moigture separator is an integral part of the pulsation suppression device, the pressure” drop| based on
steady flow through such a device at manufacturer’'s rated capacity, shall not exceed 0;33 % of the average
absolute line|pressure at the device, or the percentage determined by equation (5), whichever is higher.
pp=217""Lo )
r
Pressure drops specified in this subclause may be exceeded by mutual agreetent between purchaser ahd vendor,
when this is fhe consequence of the preferred solution to piping resonance) problems (see annex M, Item|C).

12.2.25 Op
the data she

ets, and pulsation suppression devices shall be mechanically suitable for all specified

When a conppressor is to be operated on two gases of dissimilar molar masses (for example, hyd

nitrogen), pu
the gas on |
alternate ga
acceptable u

12.2.3 The
a) For desi
b) For desi

For desi
12.2.7.

c)

NOTE Th
parallel with €
(See 12.2.8).

sation levels at the cylinder flanges and elsewhete in the entire piping system shall be op
hich the unit must operate for the greater length of time. Pulsation levels shall be review
ses, all specified operating conditions and loading steps to assure that pulsation leve
hder both operating conditions.

ollowing limits shall apply to the ngrmal operating conditions.

N approaches 1, 2 and 3 permissible pulsations at cylinder flanges shall not exceed equatio

On approach 1 permissible-pulsations at the line side of the suppressor shall not exceed equ

gn approaches 2,and’3 permissible pulsations in the piping system shall not exceed that

b purchaser. should be aware that the application of the pulsation limits to a new compressor that wi
xisting cempressor(s) could result in pulsation levels higher than those allowed in this Internations

eration with alternate gases, alternate conditions of service or startup conditions shall be specified on

conditions.
fogen and
imized for
ed for the
Is will be

n (3).
ation (6).

hllowed by

operate in
| Standard.

56

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

12.2.4 The chart below gives guidelines in specifying the appropriate design approach.

NOTE
particularly
significantly

B

a

v

> 3 3 3
%]

¢ 200

(=

o 2 3 3
s |

s 70

= 2 2 3
[«3)

o 30

m

£ 1 2 3
%]

S

o

100 400

Rated power (kW)

important if there is interaction with another compressor and/or the compressor is required to operal
different molar masses or other critical applications.

12.2.5 Pylsation suppression devices used in accordance with desigh approach 1 shall limit

pulsation |

P1 =1

orinUSc

P1 =

where:

12.2.6 Ad
technique
that consi
include an
and the s
conditions|

bvels at the line side of the pulsation suppression device to a‘value determined by use of eq

4

DL%

Istomary (imperial) units:

10

%

PL

the maximum permissible peak-to-peak pulsation level at any discrete frequency, exg
ercentage of mean absojute line pressure;

the mean absolute.line pressure in bar (pounds per square inch absolute).

oustic evaluation for design approaches 2 and 3 shall be accomplished with proven acous
that modelithe compressor cylinders, pulsation suppression devices, piping and equipmen
der dynamic interaction among these elements. Mechanical evaluation for design appr
analysis of compressor cylinder manifold and piping systems, including pulsation suppreg
tudy~ of the interaction between acoustic and mechanical system responses at specifi

Confirmation by knowledgeable personnel, of the design approach selected;—~should be encoufaged. This is

e on gases of

peak-to-peak
Lation (6).

(6)

ressed as a

ic simulation
t system and
pbach 3 shall
sion devices
ed operating

In/addition to the requirements stipulated in 12.2.2, the following steps are required to ag

complish the

proper evaluation for design approaches 2 and 3. (See also annex M.)

Determination of the acoustic response of the system, including the amplitude and the spectral frequency

distribution of pulsations: this analysis shall ensure minimum degradation of cylinder performance by the
effects of dynamic interaction among cylinder, suppression device and piping.

Determination and control of acoustic unbalanced forces produced within the pulsation suppression devices,

piping, heat exchangers or vessels with internals: location of inlet and outlet nozzles, internal baffles and choke

shall be arranged to minimize these forces. See 12.3.9, 12.3.17 and 12.4.

Determination and control of significant pulsation amplitudes at the compressor cylinder valves: of particular

importance are the frequencies that fall within the range of the mechanical natural frequencies of the valves,

a)
b)
tubes
c)
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generally in the range of 50 to 100 Hz. Acoustic response within this range in the valve ports or at the valves
has been known to cause valve failures.

d)

the following factors:

mechanical natural frequencies and mode shapes of the piping and supports;

mechanical natural frequencies and mode shapes of the cylinder manifold systems;

For design approach 3, determination of the mechanical response of the system, including, but not limited to,

mechanical natural frequencies of major supporting steelwork, such as pipe racks, air cooled exchangers

etc.

This analysig
cyclic stress

e) For desi
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made o
coincide
and chal

NOTE w

acoustic simul

performance.

use of mecha|
used as the sq

12.2.6 For
the initial sug
the requirem

12.2.7.1 Fo
usually satis
calculated by

shall also establish permissible limits for pulsation-induced shaking forces in the system ba
evels they can produce.

On approach 3, determination of the required pulsation suppression based onraceustic and N
s and their interactions: to obtain the desired vibration/pulsation control,selective use
both acoustic and mechanical control techniques. These techniques include the el
hces between acoustic and mechanical resonant frequencies, the use of acoustic filtering
nges in mechanical configurations.

en evaluating the need for possible modifications to the piping andlon pulsation suppression device
ption study, consideration should be given to acoustic shaking forces and the effect of pulsations on
When design approach 3 is used, consideration should also be given to mechanical system respon;
nical vibration control techniques. Pulsation levels (expressedas a percentage of line pressure) sh
le criterion for making modifications to the piping and/or pul§ation suppression devices.

esign approaches 2 and 3 based on normal operating conditions, the peak-to-peak pulsatia
tion, interstage and final discharge piping systems beyond pulsation suppression devices s
ents of 12.2.2.

[ systems operating at absolute linel_pressures between 3,5 bar and 200 bar, this requ
ied when the peak-to-peak pulsation level of each individual pulsation component is limi
use of equation (7).
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es and the
buld not be

n levels in
hall satisfy

irement is
ed to that

@)

P1=—"F
Ji
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P1= T
f
where:
P1

is the maximum permissible peak-to-peak level of individual pulsation components corresponding to the

fundamental and harmonic frequencies, expressed as a percentage of mean absolute line pressure;

PL

f
60
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is the mean absoute line pressure in bar (pounds per square absolute);

is the inside diameter of line pipe in millimetres (inches);
is the pulsation frequency in hertz.

_vxz
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where:
v s the shaft speed in s~ (rpm);
z is1l,2,3,..., corresponding to the fundamental frequency and harmonics thereof.

For absolute pressures lower than 3,5 bar (50 psia), the peak-to-peak levels in bar of individual pulsation
components shall not exceed the value calculated for an absolute pressure of 3,5 bar (50 psia). For absolute
pressures greater than 200 bar (2900 psia), the corresponding calculated cyclic stresses shall be carefully

evaluated

NOTE
particular, ¢
of the lowe

12.2.7.2
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study of th
for each n
interactive)
on agreen

12.2.8 A
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design co

12.3.2 TH
the relief v

NOTE
Suction sid
protective r

12.3.3 Al
allowance

to ensure compliance with 12.2.2.1.

xceeding these levels with gases having high sonic velocity is less likely to result in unacceptable-stre]
forces generated in the system.

t may also be necessary to limit flow pulsations in systems which include elements seng
a, e.g., flow meters, cyclone separators etc. The purchaser shall advise the vendor of thg
ensitive elements outside the vendor’s scope of supply.

en the compressor unit is to be operated in parallel with other compressor units, an interacti
e whole system should normally be specified. In such a case it may he necessary to impose
ew compressor other than those defined in 12.2.7 in order to satisfy the requirements of
study indicates a requirement for modifications to the existingssystem, such modifications s
ent between the purchaser and the vendor.

written report on the control of pulsation and vibration 'shall be furnished to the purchaser
quirements of clause 12 for the specified design approach shall be documented.

ation suppression devices

Isation suppression devices shall be designed and constructed in accordance with the agr
e.

e maximum permissible working pressure for any component shall not be less than the s¢
alve serving that component, and in any case shall not be less than a gauge pressure of 4 b

The purchaser should be aware of the overpressure hazards of closing suction block valves on idl€]
P equipment between the“block valve and compressor cylinder should be rated for discharge presq
blief valve.

materials in_contact with process gases shall be compatible with the gases handled. T
for carbon steel pulsation suppression equipment shall be a minimum of 3 mm (1/8 in) unlg

specified

9 mm (3/8 n). Welding procedure shall be submitted for purchaser’s review [see vendor data sheet, F.3

12.3.4W

n the data\Sheet. Regardless of materials, all baffles and partitions shall have a minimum)

n-specified, all butt welds shall be 100 % radiographed.

re satisfied. In
kses, because

itive to such
presence of

e simulation
tighter limits
12.2.2. If the
hall be based

Compliance

bed pressure

t pressure of
Ar (60 psig).

compressors.
ure or have a

he corrosion
ss otherwise
thickness of
L 17)].

12.3.5 All flanged branch connections shall be reinforced in accordance with the applicable pressure vessel code.
Additional reinforcement and/or local stress analysis may be required to take into account fatigue loads resulting
from pulsations and vibrations. Stress concentration factors shall be considered to ensure compliance with 12.2.2.

12.3.6 Suction pulsation suppression devices, not provided with a moisture removal section, shall be designed to
prevent the generation of liquid slugs. When specified, the suction pulsation suppression device(s) shall include a
final moisture removal section as an integral part of the vessel. The moisture removal section shall have a reservoir
extending below the device shell and shall be equipped with a drain connection of not less than DN 25, gauge
glass connections and shut-down level switch connection. These connections shall be flanged and fitted with
blinds. When specified, the drain valve, gauge glass and shut-down switch shall be furnished by the vendor.
Pressure drop shall be as defined in 12.2.2.4.
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NOTE Moisture removal sections of pulsation suppression devices have demonstrated a low separation efficiency. In the
case of cylinders handling gases that are or can become saturated, it is recommended that appropriate means be used, in
addition to the integral moisture removal section, to prevent liquid carry-over into the compressor cylinder.

12.3.7 The nozzle length from the shell of the pulsation suppression device to the cylinder flange shall be held to
a minimum, consistent with thermal flexibility and pulsation requirements. The nozzle area shall be at least equal to
the area of the nominal compressor flange size. Adequate space shall be allowed for access to and maintenance of
the working parts of the cylinders.

12.3.8 Manufacturing tolerances and fit-up procedures for pulsation suppression device/compressor cylinder
nozzle connections and line connections shall be adequate to allow bolting of flanges without strain, which may

result in exc

ssive stresses, misalignment or rod runout. This is particularly important when two or mor

e cylinders

are to be co
pulsation suf
during opera

12.3.9 Orie
Ratings, type

12.3.10 A DN
and, when $
provided for
the baffles, |
such drain o
internals shal

12.3.11 The
connections
Clyin) in dia

hnected to the same pulsation suppression device. The forces induced by thermal expan
pression devices shall be taken into account to avoid intolerable misalignment and exeessi\
ion.

ntation of the pulsation suppression devices and their nozzles shall be approved by the
s and arrangements of all connections shall be agreed by the purchaser and.the vendor.

20 (3/4 NPS) pressure test connection shall be provided at each pulsatien’suppressor line-s
pecified, at each cylinder connection nozzle. An external drain connection at least DN 21
bach compartment where practical. Where multiple drains are impractical, circular notched o
bcated at the low point of the vessel wall may be used with th€ purchaser’s approval. Th
benings on the performance of the pulsation suppression device must be considered. Arrar
| ensure that liquids flow to drain connections under all opérating conditions.

cylinder side nozzle of each discharge pulsation suppression device shall be provideg
ocated to permit, without interference, the purchaser’s installation of thermowells of at le
meter, for a high-temperature alarm or shut-down*element and a dial thermometer. When

similar thermowell connection shall also be provided for~the cylinder side nozzle of each suction

suppressor.

12.3.12 Ma
unless other
accordance

12.3.13 Pul
inspection of
to each com
inspection of

Inspection o
welds such 4

12.3.14 Pul
threaded as

n connections for compressor cylinder and process line shall be fitted with welding ne
Wwise specified by the purchaser( Flanged connections DN 40 (11/2 NPS) and smaller
vith 11.1.9.

q

ation suppressors 450 mm./(18 in) and greater in internal diameter shall have studdeg
enings at least 150 mm_(6“in) in diameter, complete with blind flanges and gaskets to prov
partment. For suppressors less than 450 mm (18 in) internal diameter, 100 mm (4 in) studde
enings are permitted:

benings shall be”located in a position that provides maximum visual inspection capability
s both sides/of the baffles.

ation;ysuppression device connections other than those covered by 12.3.13 shall be
specified on the data sheets. All threaded fittings shall have a minimum rating of Class 6000

tion of the
e stresses

burchaser.

ide nozzle
, shall be
penings in
e effect of
gement of

with two
hst 19 mm
specified a
pulsation

ck flanges
hall be in

pad-type
de access
 pad-type

of critical

langed or

12.3.15 Unless otherwise specified, flanges shall be in accordance with ISO 7005-1, except that lap-joint and slip
on flanges are not allowed. The finish of the gasket contact surface (flanged or machined bosses), other than ring-
type joints, shall be between 3,2 um and 6,4 um (125 pin and 250 pin) arithmetic average roughness (Ra). Either a
serrated-concentric or serrated-spiral finish having 0,6 mm to 1 mm pitch (24-40 grooves per inch) shall be used.
The surface finish of the gasket grooves for ring joint connections shall conform to ANSI B16.5.

12.3.16 When specified, provisions shall be made for attaching insulation. All connections and nameplates shall be
arranged to clear the insulation.

12.3.17 All internals of pulsation suppression devices shall be designed, fabricated and supported considering the
possibility of high acoustic shaking forces. Dished baffles in lieu of flat baffles shall be used. The same welding
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procedures as applicable to external welds shall be followed. Full penetration welds shall be used for the
attachment of the baffles to the pulsation suppressor shell.

12.3.18 All butt welds shall be full penetration welds.

12.3.19 When agreed, internal surfaces of carbon steel pulsation suppression devices shall be covered with a
coating of phenolic or vinyl resins suitable for the service conditions.

12.3.20 A stainless steel nameplate shall be provided on each pulsation suppression device. The manufacturer’s
standard data, purchaser’s equipment item number and purchase order number shall be included.

12.4 Sugports for pulsation suppression devices

If specifiedl, supports for the pulsation suppression devices and vendor supplied piping shall‘he“furrjished by the
vendor. These supports shall be designed considering static loading (including piping loads) acolistic shaking
forces and mechanical responses; and shall not impose harmful stresses on the comgressor, pipifg system or
pulsation guppression devices to which they are attached. In calculating stress levels,,compressor fragne growth as
well as frame, crosshead-guide, distance piece, flange and branch connection flexibilities shall bg considered.
Compliant|(resilient) supports having inherent vibratory damping characteristics are preferred. Loading of compliant
supports ghall be adjustable. Non-compliant supports shall be designed to permit adjustment by the purchaser
while in oferation. Spring supports shall not be used unless specifically approved by the purchaser.

NOTE As far as possible, the foundation of the supports should be integral with the compressor foundatign. When non-
compliant gdjustable supports are used, they should be adjusted by the purchaser to normal operating conditions.

13 Inspgction and testing

13.1 General

13.1.1 After advance notification of the vendor by-the purchaser, the purchaser’s representative shall have entry
to all vendpr and subvendor plants where manuifacturing, testing or inspection of the equipment is in prjogress.

13.1.2 The vendor shall notify subvendors of the purchaser’s inspection and testing requirements.

13.1.3 The vendor shall provide suffiCient advance notice to the purchaser before conducting any jnspection or
test that the purchaser has specified to be witnessed or observed.

13.1.4 The purchaser shall’specify the extent of his participation in the inspection and testing and the amount of
advance npotification hegequires.

NOTE Five working days is usually considered adequate notice for inspections and tests (see 13.3.1.3.).

13.1.4.1 Wheén'shop inspection and testing have been specified by the purchaser, the purchaser and the vendor
shall meef to’co-ordinate manufacturing hold points and inspector’s visits.

13.1.4.2 “Witnessed” means that a hold point shall be applied to the production schedule and that the inspection
or test shall be carried out with the purchaser or his representative in attendance. For mechanical running or
performance tests, this requires during or after the advance notification, confirmation of successful preliminary tests
carried out by the vendor.

13.1.4.3 “Observed” means that the purchaser shall be notified of the timing of the inspection or test, however, the
inspection or test shall be performed as scheduled. If the purchaser or his representative is not present, the vendor
shall proceed to the next step.

NOTE The purchaser should expect to be in the factory longer than for a witnessed test.

13.1.5 Equipment for specified inspection and tests shall be provided by the vendor.
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13.1.6 When specified, the purchaser's representative, the vendor's representative or both shall indicate
compliance in accordance with the inspector’s check-list (annex K) by initialling, dating and submitting the complete

check-list to the purchaser before shipment.

13.1.7 The purchaser’s representative shall have access to the vendor’s quality-control programme for review.

13.2 Inspection

13.2.1 General

13.2.1.1 Th

purchaser or
a) Necessa
b) Purchas
c) Testdat

d) Results

radiogral
e)

f)

NOTE

A compl

Th

the purchaser’s representative upon request, or for reproduction if necessary.

vandor-chall kaan tha followwina data auailahla far ot lagct 20 0 (OO far avaminati
VRGO —SHa—Ke e p— oW Rg—odta—a a6 o —at—1eaSt—=—o = oy —o—Exatihat

ry certification of materials, such as mill test reports.
e specifications for all items on the bill of materials.
h to verify that the requirements of the specification have been met.

of documented tests and inspections including fully identified records of all heat trea
phy.

When specified, final-assembly, maintenance and running clearances:

bte set of manuals with drawings and schematics.

13.2.1.2 Pressure containing parts shall not be painted until the specified inspection of the parts is comg

13.2.1.3 In

a)

b) The typ
examing

13.2.2 Mate

Regardless

design limits
limits impos¢g
by the inspeq

hddition to the requirements of 13.2.2, the purchaser may specify the following:

Parts that shall be subjected to surface and-subsurface examination.

b of examination required,(Such as magnetic particle, liquid penetrant, radiographic and
tion.

ial inspection
pf the generalized limits in 13.2.2.1 to 13.2.2.5 it shall be the vendor’'s responsibility to

din 13.2:2/1 to 13.2.2.5 shall be removed in order to meet the quality standards cited, as
tion method specified.

13.2.2.1 Geénetal

b purchaser may specify or local regulations may require that these data be retained for a longer period.

n by the

ment and

leted.

ultrasonic

eview the

of the equipment in the event that more stringent requirements are necessary. Defects that ¢xceed the

etermined

When radiographic, ultrasonic, magnetic particle or liquid penetrant inspection of welds or materials is required or
specified, the criteria in 13.2.2.2 to 13.2.2.5 shall apply unless other criteria are specified or agreed.

NOTE

not be applicable.

13.2.2.2 Radiography

13.2.2.2.1 Radiography shall be in accordance with ASTM E 94 and ASTM E 142.

62

Care should be taken in the use of acceptance criteria for iron castings. Criteria developed for other materials may
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13.2.2.2.2 The acceptance standard used for welded fabrications shall be Section VIII, Division 1, UW-5 of the
ASME Code. The acceptance standard used for castings shall be Section VIII, Division 1, Appendix 7, of the ASME
Code.

13.2.2.3 Unltrasonic inspection
13.2.2.3.1 Ultrasonic inspection shall be in accordance with Section V, Articles 5 and 23, of the ASME Code.

13.2.2.3.2 The acceptance standard used for welded fabrications shall be Section VIII, Division 1, Appendix 12, of
the ASME Code. The acceptance standard for steel castings shall be Section VIII, Division 1, Appendix 7, of the
ASME Code. The acceptance criteria for steel forgings shall be determined by the manufacturer in accordance with
ASTM A 3B3M.

13.2.2.3.3| All crankshafts shall be ultrasonically tested in accordance with ASTM A 503 after machining, but
before drilling.

13.2.2.4 |Magnetic particle inspection
13.2.2.4.1| Both wet and dry methods of magnetic particle inspection shall be in accerdance with ASTM E 709.

13.2.2.4.2] The acceptance standard used for welded fabrications shall be Section VIII, Division 1, Appendix 7 and
Section V| Article 25 of the ASME Code. The acceptability of defects in.castings shall be based on a comparison

with the photographs in ASTM E 125. For each type of defect, the degree of severity shall not excged the limits
specified ip Table 10.

Table 10 — Maximum severity.of-defects in castings

Type Defect Maximum severity level
I Linear discontinuities 1
I Shrinkage 2
Il Inclusions 2
v Chills and chaplets 1
\% Porosity 1
Vi Welds 1

13.2.2.5 |Liquid penetrant inspection

13.2.2.5.1] Liquid-penetrant inspection shall be in accordance with Section V, Article 6, of the ASME Jode.

13.2.2.5.2| @he acceptance standard used for welded fabrications shall be Section VIII, Division 1, Appendix 8 and
Section V, Articte 24, of the ASME CodeThe acceptarnce standard used-for castings statte~Sectiom VI, Division
1, Appendix 7, of the ASME Code.

13.2.3 Mechanical inspection
13.2.3.1 During assembly of the system and before testing, each component (including cast-in passages of these

components) and all piping and appurtenances shall be cleaned chemically or by another appropriate method, to
remove foreign materials, corrosion products and mill scale.

13.2.3.2 When the oil system is specified to be run in the manufacturer's shop, it shall meet the test screen
cleanliness requirements specified in 1ISO 10438 (or API Std 614).
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13.2.3.3 When specified, the purchaser may inspect for cleanliness the equipment and all piping and
appurtenances furnished by or through the vendor before heads are welded to vessels, openings in vessels or
exchangers are closed or piping is finally assembled.

13.2.3.4 When specified, the hardness of parts, welds and heat-affected zones shall be verified as being within
the permissible values by testing of the parts, welds or zones. The method, extent, documentation and witnessing
of the testing shall be mutually agreed upon by the purchaser and the vendor.

13.2.3.5 Unless otherwise specified, the equipment components or surfaces subject to corrosion shall be coated
with the vendor’s standard rust preventive immediately after inspection. Temporary rust preventive shall be easily
removable with common petroleum solvents. The equipment shall be closed promptly upon the purchaser’s
acceptance thereof. See 14.3 for details.

13.3 Testing

13.3.1 Gendqral

13.3.1.1 Egpipment shall be tested in accordance with 13.3.2 and 13.3.3. Other tests that may be specified by the
purchaser arg described in 13.3.4.

13.3.1.2 At Jeast six weeks before the first scheduled test, the vendor shall submit to the purchaser, for|his review
and commert, detailed procedures for all running tests, including acceptance)criteria for all monitored pafameters.

13.3.1.3 Thg vendor shall notify the purchaser not less than five working days before the date the equ|pment will

be ready for|testing. If the testing is rescheduled, the vendor shall netify the purchaser not less than fiye working
days before the new test date.

13.3.2 Hydrpstatic and gas leakage tests
13.3.2.1 Prgssure-containing parts (including auxiliaries) shall be tested hydrostatically with liquid at a higher
temperature |than the nil-ductility (glass) transition-temperature of the material being tested and at th¢ following
minimum tes| pressures:

a) cylinder|gas passages and bore: 1%.itmes maximum permissible working pressure, but not less than gauge
pressurg of 1,5 bar (20 psig);

b) cylinder cooling jackets and packing cases: 1% times maximum permissible working pressure;

c) piping, gressure vessels; filters and other pressure-containing components: 1% times maximum germissible
working [pressure or insaccordance with applicable code, but not less than gauge pressure of 1,5 bar|(20 psig).

Tests a) and|b) shall be performed prior to the installation of the cylinder liner and utilizing job fasteners.

NOTE Fof gas\pressure-containing parts, the hydrostatic test is not considered to be an acceptable or valid gas |eak test.

13.3.2.2 The following gas test shall be performed to ensure that the components do not leak process gas. The
leakage tests shall be conducted with the components thoroughly dried and unpainted. Compressor cylinders shall
be leak-tested without liners, but with the following job components: heads, valve covers, clearance pockets and
fasteners.

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 0,1 mol % hydrogen sulfide, shall have, in addition to the
hydrostatic test specified in 13.3.2.1, a pressure test using helium performed at the maximum permissible
working pressure. 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 permissible working pressure. Zero leakage
is required (see 13.3.2.6). In the case of testing by helium probe, the procedure, the sensitivity of the
instrument and the acceptance criteria shall be agreed upon.
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b) Cylinders handling gases other than those described in a), shall undergo a gas leakage test as described in a),
except the test gas may be air or nitrogen.

13.3.2.3 If the part tested is to operate at a temperature at which the strength of a material is below that at room
temperature, the hydrostatic test pressure shall be multiplied by a factor obtained by dividing the permissible
working stress for the material at room temperature by that at operating temperature. The pressure thus obtained
shall then be the minimum pressure at which the hydrostatic test shall be performed. The data sheets shall list
actual hydrostatic test pressures.

13.3.2.4 Tests shall be in accordance with the applicable recognized standard. In the event of a discrepancy exist

between the code test pressure and the pressure in this International Standard, the higher pressure shall govern.

13.3.25
(50 ppm).
from teste
13.3.2.6
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through th
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13.3.2.7
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13.3.3.1
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The chloride content of liquids used to test austenitic stainless steel materials shall not-&xg
To prevent deposition of chlorides as a result of evaporative drying, all residual liquid shal
 parts at the conclusion of the test.

[ests shall be maintained for a sufficient period of time to permit complete gxamination o
The hydrostatic and gas leakage tests shall be considered satisfactory when -neither leaks
e component or component joints is observed for a minimum of 30 mgin. Large, heavy
bnger testing period to be agreed upon by the purchaser and vendor.

est gaskets shall be identical to those required for the service conditions.
chanical running test

All compressors, drivers, and gear units shall be shoprtested in accordance with the vendd
Cified the shop test of the compressor shall comprise.a 4 h unloaded running test.

IWhen specified packaged units, including inteégral auxiliary system packages, shall re

mechanical running test prior to shipment. The test shall prove mechanical operation of all auxiliary €

well as th
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vendor.
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13.3.3.4
correct me
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13.3.3.5

and afterg
system co
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e compressor, reduction gear, if any, and driver as a complete unit. The compressor
paded for this test. The procedure for-this running test shall be agreed upon by the purch

All oil pressures and viscosities shall be within the range of operating values recomm
perating instructions for the specific unit being tested.
f replacement or modification of bearings or dismantling to replace or modify other parts

chanical or performance deficiencies, the initial test will not be acceptable and the final sh
r these replacements or corrections are made.

Auxiliary equipment not integral with the unit, such as auxiliary oil pumps, oil coolers, filters

nsoles-shall receive both an operational test and a 4 h mechanical running test prior to s
for_this running test shall be as agreed by the purchaser and the vendor.

eed 0,005 %
be removed

parts under
nor seepage
astings may

r's standard.

ceive a 4 h
quipment, as
need not be
aser and the

bnded in the

S required to
Dp tests shall

intercoolers

oolers need not be used for any compressor shop tests unless specified. When specified, auxiliary

Nipment. The

13.3.3.6 The purchaser shall specify if dismantling for inspection (other than that required by evidence of

malfunctio

ning during testing) is required.

13.3.4 Other tests

13.3.4.1 A bar-over test of the frame and cylinder shall be made in the vendor’s shop to verify piston end
clearances and rod runout. All compressor cylinder valves shall be in place for the final bar-over test in order to
demonstrate no piston interference. Vertical and horizontal piston rod runout (cold) at packing case flanges shall be
measured during this test. See 6.1.2.1 and 6.3.6. Bar-over test results shall become a part of the purchaser’s
records [see F.4 60)].
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13.3.4.2 When specified, all equipment, prefabricated piping and appurtenances furnished by the vendor shall be
fitted and assembled in the vendor’s shop. The vendor shall be prepared to demonstrate that the equipment is free
of harmful strains.

13.3.4.3 All compressor suction and discharge cylinder valves shall be leak-tested in accordance with the

vendor’s standard procedure.

13.3.4.4 When specified, the compressor shall be subject to a performance test in accordance with ISO 1217.

14 Preparationforshipment

14.1 Equipn

hent shall be suitably prepared for the type of shipment specified, including blocking,of the

The preparation shall make the equipment suitable for 6 months of outdoor storage from the time of s

storage for
procedures t

14.2 The v
storage prep

NOTE It i

14.3 The e
equipment h

14.3.1 Equi

14.3.2 Exte
standard pai

14.3.3 Exte

14.3.4 The
welding spat
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14.3.5 Any
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minimum thi
studded ope

h longer period is specified, the purchaser will consult with the vendor regarding recg
b be followed.

endor shall provide the purchaser with the instructions necessary to (preserve the integ
Aration after the equipment arrives at the job site and before start-up.

recognized that failure to follow these instructions may jeopardize suceessful operation of the equipm

uipment shall be prepared for shipment after all testing and/inspection has been completg
s been released by the purchaser. The preparation shall include that specified in 14.3.1 to 1

bment shall be completely free of water prior to any:shipment preparation.

fior surfaces, except for machined surfaces, shall be given at least one coat of the man
nt. The paint shall not contain lead or chromates.

[ior machined surfaces shall be coated with a suitable rust preventive.

interior of the equipment, including’ pulsation suppression devices, shall be clean, free f
er and foreign objects, and sprayed or flushed with a suitable rust preventive that is oil-solu
with solvent. In lieu of a soluble rust preventive, a permanently applied rust preventive ma
approval of the purchaser.

paint exposed to. dubricants shall be oil-resistant. When synthetic lubricants are useg
hall be taken to eénsure compatibility with the paint.

jed openings‘shall be sealed against the ingress of moisture and dirt and the joint surface
rotected<against corrosion and mechanical damage. An acceptable method is the use ¢
cknesssmetal closure with an elastomeric gasket and attached with not less than four
nings, \all nuts needed for the intended service shall be used to secure closures.

rankshatft.
nipment. If
mmended

rity of the

ent.

bd and the
4.3.14.

Lfacturer’s

om scale,
ble or can
y be used

d, special

s shall be
f a5 mm
bolts. For

14.3.7 Thre

aded—opemnings shattbe sealed—against the ngress of moisture and dirtand the threa

d shall be

adequately protected against corrosion and mechanical damage. Adequate arrangements shall be made to ensure
that temporary plugs or other closures cannot be accidentally left in place.

14.3.8 Openings that have been bevelled for welding shall be provided with closures designed to prevent the
entrance of moisture and foreign materials and damage to the bevel.

14.3.9 Lifting points and the centre of gravity shall be clearly identified on the equipment package. The vendor
shall recommend the lifting arrangement.

14.3.10 The equipment shall be packed for domestic or export shipment as specified. Lifting, load-out and
handling instructions shall be securely attached to the exterior of the largest package in a well-marked
weatherproof container. Where special lifting devices, such as spreader bars, are required the supply of these shall
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be subject to agreement. Upright position, lifting points, weight and dimensions shall be clearly marked on each
package.

14.3.11 The equipment shall be identified with item and serial numbers. Material shipped separately shall be
identified with securely affixed corrosion-resistant metal tags indicating the item and serial number of the equipment
for which it is intended. In addition, packed equipment shall be shipped with duplicate packing lists, one inside and
one on the outside of the shipping container.

14.3.12 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
as spare parts, shall be sprayed with rust preventive, wrapped with moisture-proof sheeting and packed to prevent
damage in-sh

mmant ta aor ctaraco ot tha
PTTTCTTITT O O Storag T i

iobh-cia
JOO—STItCS

14.3.13 Hxposed shafts and shaft couplings shall be wrapped with water-proof mouldable waxed-€loth or volatile-
corrosion-|nhibitor paper. The seams shall be sealed with oil-proof adhesive tape.

14.3.14 Hxterior surfaces of pulsation suppressors, piping and vessels shall be cleaned free of pipe sicale, welding

spatter anfd other foreign objects. Immediately after cleaning, external surfaces shall'he’painted with
coat of legd and chromate free primer.

14.4 Aux|liary piping connections furnished on the purchased equipment shall be impression
permanently tagged to agree with the vendor's connection table or general”arrangement drawing.

at least one

stamped or
Service and

connection designations shall be indicated.

14.5 Beafing assemblies shall be fully protected from the entry ofimoisture and dirt. If volatile-corrgsion-inhibitor
crystals in|bags are installed in large cavities, the bags shall be attached in an accessible area for easg of removal.
Where applicable, bags shall be installed in wire cages attached to flanged covers and bag location shall be
indicated by corrosion-resistant tags attached with stainless steel wire.

14.6 Component parts, loose parts and spare parts associated with a specific major item of equipment shall be
individually packed for shipment and shall not be mixed with similar parts associated with another major item of
equipmen{. For example, parts for the compressan_shall not be packed together in the same crate with similar parts
for the drijer.

14.7 Ong copy of the manufacturer’s installation manual as described in 15.3.7.2 shall be packed
with the equipment.

and shipped

15 Vendor’'s data

15.1 General
15.1.1 TH
return the
inquiry or
agreed to

e information to be furnished by the vendor is specified in 15.2 and 15.3. The vendor shall
Vendoer:Drawing and Data Requirements (VDDR) form (see Annex F) to the address(es)
order.' This form shall detail the schedule for transmission of drawings, curves, data and
pt the time of the proposal or order as well as the number and type of copies required by the

omplete and
hoted on the
manuals as
purchaser.

15.1.2 The data shall be identified on the transmittal (cover) letters and the title blocks or title pages with the
following information:

a) purchaser/user’s corporate name;

b) job/project number;

c) equipmentitem number and service name;

d) inquiry or purchase order number;

e) any other identification specified in the inquiry or purchase order;
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f) vendor’s identifying proposal number, shop order number, serial number or other reference required to
completely identify return correspondence.

15.1.3 Unless otherwise agreed, a co-ordination meeting shall be held, preferably at the vendor’s plant, within 4 to
6 weeks after the purchase commitment. The purchaser and vendor shall jointly agree on the agenda for this
meeting which, as a minimum, will include the following items:

a) the purchase order, scope of supply and subvendor items (including spare parts);

b) areview of applicable specifications and previously agreed-upon exceptions to specifications;

c) the datarsheets:
d) compregsor performance (including operating limitations);
e) pulsation suppression devices;

f)  schemalfics and bills of material (for major items) of lubricating-oil systems, cooling“systems, distafice pieces
and similar auxiliaries;

g) the preliminary physical orientation of the equipment, piping and auxiliary systems;
h) drive arrangement and driver details;
i) instrumgntation and controls;

j) scope ahd detail of pulsation and vibration analysis and gontrol requirements (See Annexes M and N and
12.2.1);

k) identification of items for stress analysis review by purchaser. (See 7.5.1);
I) inspectigpn, expediting and testing;
m) details of functional testing;
n) other teghnical items;
0) startup glanning and training;
p) schedulgs for:
— transmittal of data;

— prodluction,

— test|ng,

— delivery.
15.2 Proposals

15.2.1 General

The vendor shall forward the original and the specified number of copies of the proposal to the addressee stated on
the inquiry documents. This proposal shall contain as a minimum the data specified in 15.2.2 and 15.2.3 and a
specific statement that the system and all its components are in strict accordance with this International Standard. If
the system and components are not in strict accordance, the vendor shall include a specific list that details and
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explains each deviation. The vendor shall provide details to evaluate any alternative designs proposed. All
correspondence shall be clearly identified as listed in 15.1.2.

15.2.2 Drawings

As a minimum the data listed in 15.2.2.1 to 15.2.2.3 shall be furnished. If the purchaser requires additional
drawings with the proposal, this shall be clearly specified in the inquiry.

NOTE

15.2.2.1

15.2.2.2
15.2.2.3

(when sugplied). Auxiliary system schematic diagrams shall be marked to show.-which portions of th
integral wi

15.2.3 Te
The data described below shall be included.

a) Copigs of the purchaser’'s data sheets complete with the vendor’s information required for the
literat

b) The npise data as required by the purchaser in the inguiry.

c) A copy of the Vendor Drawing and Data Requirements form (see annex F) indicating the schedulg
which|the vendor agrees to furnish the datatequested by the purchaser (see 15.3).

d) Net ahd maximum operating weights, maximum shipping and erection weights with identificatio
and t
individually where separate shipments, packages or assemblies are involved. Approximate d
clearl

e) For g compressor with “\a“variable-speed drive, the speed range over which the unit can
contirfuously under thespecified operating conditions.

f)  The vendor shall specifically identify volumetric efficiency of the active end of any cylinder if it is le
at any specified\eperating condition.

NOTE

Herformance predictions with volumetric efficiencies below 40 % may not be reliable.

If “typical” drawings or schematics are used, they shall be marked up to show correct weight and dimension data and
to reflect the actual equipment and scope proposed.

'ypical cross-sectional drawing(s) of the compressor proposed.
Schematics of all auxiliary systems including: lubricating-oil, cooling and.distance piece vé

h or mounted on the major equipment and which are separate.

Chnical data

Lire to fully describe details of the offer(s).

e maximum normal maintenance weight with identification of the item. These data sh

identified as such. These-data shall be entered on the data sheets where applicable.

A\ preliminary general arrangement or outline drawing for each major skid or system showing overall
dimensions, maintenance clearance dimensions, overall weight, erection weights and maintens
(indicate piece). Direction of rotation and size and location of major purchaser connections shalhalso b

nce weights
b indicated.

nt and drain
P system are

proposal and

according to

h of the item
bll be stated
ata shall be

be operated

5s than 40 %

g) A schedule for shipment of the equipment expressed in weeks after receipt of the order.

h) A list of major wearing components showing interchangeability with other purchaser units.

i) A list of “start-up” spares, to include as a minimum, three lubricating-oil filter cartridge sets, plates and springs
for each valve, one set of packing rings for each rod, one set of rings and wear bands for each piston, plus all
“0”-rings and gaskets necessary for a complete changeout of all packing rings, all piston rings and all valves.
The vendor shall add any items that his experience indicates are likely to be required on start-up.

j) Complete tabulation of utility requirements, such as steam, water, electricity, air, gas and lubricating oil;
including the quantity of lubricating oil required and the supply pressure, the heat load to be removed by the oil
and the nameplate power rating and operating power requirements of auxiliary drivers. Approximate data shall
be defined and clearly identified as such. This information shall be entered on the data sheets.

© 1SO 2000 — All rights reserved

69


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

A description of the tests and inspection procedures of materials as required by 13.2.2.

Complete details of any proposed air-cooled oil cooler.

purchaser shall specify any special requirements for long term storage.

k)
1)
m)
n)
0)
p)
describsg
q) Alistof
r) Adescri
s)
t)  Any star
u) An outlin
and the
the protd
v) Prelimin
15.3 Contr
15.3.1 GenHq
15.3.1.1 Th
drawing shal
data specifig
documents.
15.3.1.2 Th

Data Require

15.3.1.3 Re
requirements

15.3.14 A
contain titles

An itemized list of the special tools included in the offer.

A full descriptiomof-the—standard—shop—testsrequired—nm13-3—Speciat testsas—specifiedt—shatt—=s

d.
elief valves, specifying those furnished by the vendor, as required by 10.4.5.1.

btion of the vendor’s intended response to any special requirements, such as those outlined

When specified, a list of similar machines installed and operating under analogous ¢onditions to that

[-up, shut-down, or operating restrictions required to protect the integrity of the equipment.

e of all necessary special weather and winterizing protection fequired by the equipment, its

driver (if furnished by the vendor) for start-up, operation andqdleness. The vendor shall list
ctive items he proposes to furnish.

ary rod and gas load tabulation as described in 5.4.3¢

Act data

ral

b contract information shall be furhished by the vendor as specified in the agreed VDDR f
have a title block in the lowerright hand corner with date of certification, reference to all id
d in 15.1.2, revision numbef:and date and title. Similar information shall be provided o

b purchaser shall returnreviewed data submitted per the schedule agreed in the Vendor D
ments (VDDR) withany comments.

view does net-'constitute permission from the purchaser for the vendor to deviate
in the orderunless specifically agreed upon in writing.

complete list of all vendor data shall be included with the first issue of major drawings. T
drawing numbers and a schedule for transmission of all data the vendor will furnish. (See

A list of spare parts recommended that the purchaser should stock for normal maintenance purpose. The

A clear description of the metallurgy of all major components of the compressor (see 7.1.1 and 7.1.2).

50 be fully

n5.5.1.

proposed.

auxiliaries
separately

prm. Each
bntification
N all other

awing and

from any

he list will
annex F).

This list shal

15.3.2 Draw

crass-reference data with rnepnr"r tothe items listed in the \V\DDR form

ings

The drawing(s) furnished shall contain sufficient information so that when combined with the manuals covered in
15.3.7, the purchaser may properly install, operate and maintain the ordered equipment. Drawings shall be clearly
legible and reproducible. Drawings made specifically for the order shall be identified as described in 15.1.2.

15.3.3 Performance data

15.3.3.1 When specified, the vendor shall submit performance curves or tables of power and capacity versus
suction pressure with parameters of discharge pressure, showing the effects of unloading devices and showing any
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operating limitation and with calculation input and output data identified, all as mutually agreed between the vendor
and the purchaser.

15.3.3.2 Rod-load and gas-load charts for each load step, complete in accordance with 5.4, including inertial
forces and rod reversal magnitude and duration shall be furnished. When specified, the vendor shall furnish the
data required for independent rod-load, gas-load and reversal calculations.

15.3.3.3 When specified, the effect of valve failure on rod loads and reversals shall be calculated and furnished.
The required specifics of this study shall be mutually agreed upon by the purchaser and vendor.

15.3.3.4 Curves of starting torque versus speed shall be furnished for the compressor, for the motor at rated

voltage and for the motor at the specified voltage reduction. The curve sheet shall also state-s§

moment
motor sh
specified (

not acceptable.

ZVEt speed plus the calculated time for acceleration to full speed at the specified voltages (s4

inertia of the motor alone and the resultant moment of inertia of the driven equipmeht)rg

perating conditions (see 9.1.1.3 and 9.1.2.3). All curves shall be scaled in finite values. Per|

bparately the
ferred to the
e 9.1.2) and
Centages are

15.3.4 Tefhnical data
Data shall be submitted in accordance with the VDDR form. The vendor shall ‘provide full information to enable
completion of the data sheets, first “as purchased” and then “as built". This,shall be done by correcting and filling in

the data sheets and submitting copies.

If any drawing comments or specification revisions necessitate a change in the data, the vendor shall fe-issue data
sheets whlich will result in re-issue of the complete, corrected data’sheets by the purchaser as par{ of the order
specificatipns.

15.3.5 Propgress reports

When specified, the vendor shall submit progress ‘reports to the purchaser at the interval specified ¢n the VDDR
form (anngx F). The reports shall include engipeering and manufacturing information for all major [components.
"planned” pnd “actual” dates for each separate milestone activity shall be indicated.

15.3.6 Recommended spares

The vendqr shall submit a complete-list of spare parts including those shown in his original proposal. [This list shall
include recommended spare parts for all equipment and accessories supplied, with cross-sectional|or assembly
type identjfication drawings,.'part numbers and conditions of delivery. Part numbers shall identify ¢ach part for
interchangeability purposes.-Standard purchased items shall be identified by the original manufacturgr’s numbers.
The vendgr shall forward._this list to the purchaser promptly after receipt of the reviewed drawings ahd in time to
permit order and delivery of parts before field start-up. The transmittal letter shall be identified by the |data listed in
15.1.2.

15.3.7 Mgnuals

15.3.7.1 General

The vendor shall provide sufficient written instructions and all drawings in order to enable the purchaser to correctly
install, operate and maintain all the equipment ordered. This information shall be compiled in a manual (or
manuals) with a cover sheet containing all reference-identifying data required in 15.1.2, an index sheet containing
section titles and a complete list of referenced and enclosed drawings by title and drawing number. The manual
shall be prepared specifically for this installation and shall not be “typical”.

15.3.7.2 Installation manual

Any special information required for proper installation, that is not on the drawings shall be compiled in a manual
that may be separate from operating and maintenance instructions. This manual shall be forwarded at a time
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mutually agreed upon in the order, but not later than 30 days prior to shipment. An additional copy shall be shipped
with equipment as required by 14.7. The manual shall contain, but not be limited to, information such as listed in
annex F, all installation design data and any pertinent drawings/data.

15.3.7.3 Operating and maintenance manuals

The manual containing operating and maintenance data shall be forwarded in accordance with the requirements of
the VDDR form, but no later than 30 d after shipment. The manual shall include sections to cover limiting operating
conditions and special instructions for operations at specified extreme environmental conditions, such as
temperatures. In addition it shall include, but not be limited to, the information listed in annex F.

15.3.7.4 Tedchnical data manual

A manual cgntaining technical data relevant to the equipment shall be submitted to the purchaser’within 30 d of
shipment. THe manual shall include, but not be limited to, the information listed in annex F.

NOTE These data may have been previously issued for review as required by the VDDR.
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JOB NO. ITEM NO.
PURCHASE ORDER NO. D
SPECIFICATION NO. =
RECIPROCATING COMPRESSOR REVISION NO. DATE S
DATA SHEET PAGE 1 OF 22 BY
ISO 13707 Appendix A
1|noTE: O INDICATES INFO. TO BE O BY MANUFACTURER <D BYMANUFACTURER  [O] BY MANUFACTURER OR ||
5 COMPLETED BY PURCH. WITH PROPOSAL AFTER ORDER PURCHASER AS APPLICABLE
3|paTA SHEET sTATUS: O PROPOSALS O PURCHASE OAs BUILT
4|FORIUSER SITE/LOCATION SERVICE NO. REQD ||
5|COMPRESSOR MANUFACTURER TYPE MODEL NO(S) SERIAL NO(S) ||
6|COMPRESSPR THROWS: TOTAL NO. NO. WITH CYLS. NOMINAL FRAME RATING BKW @ RATEDRPMOF (| [ |
7 [J|MAXIMUM/MINIMUM ALLOWABLE SPEED / RPM ||
8|DRIVER MFGR. DRIVER RATING/OPERATING SPEED Kw / RPM| |
9|DRIVE SYSTEM: O DIRECT COUPLED O GEARED & COUPLED O v-BELT ||
10|ryPe oF bRIVER: O inb.motor O syN.MOTOR O sTEAMTURBINE O Gas TURBINE O ENGINE O\OTHER
11|NO NEGATNE TOLERANCE APPLIES: O YES - PURCHASER TO FILL IN "REQUIRED CAPACITY" LINES. Evbinpers: O Lu ||
12 (NNT) O NO - PURCHASER TO FILL IN "MANUFACTURER'S RATED CAPACITY:LINES O NonfLue | |
13|O MAX ACIEPTABLE AVG PISTON SPEED mis  MAX ACCEPTABLE ROTATIVE'SPEED | RPM
14 OPERATING CONDITIONS (EACH MACHINE)
15]O seRVICE OR ITEM NO.
16|/ O sTAGE
17]O NORMA| OR ALTERNATE CONDITION
18| O CERTIFIED POINT (X) MARK ONE
19| O MOLAR MAsS
20| O cpicv (4) @ 65°C OR °c
21| INLET GONDITIONS: AT INLET TO: O PULSATION DEVICES O COMPRESSOR CYLINDER FLANGES ||
2 esoL{TE PRESSURE (ban) NoTE: O SIDE STREAM TO STAGE(S), THESE INLET PRESSURES ARE|FIXED
23| O @ PULSATION SUPRESSOR INLET
2|0 ABSOLTE PRESSURE (bar)
@ CYLINDER FLANGE
25| O TEMPERATURE (°C)
26| O REF: SIDE STREAM TEMPERATURES (°C)
27| comPRESSIBILITY ()
28|  INTERSFAGE: INTERSTAGE A P INCLUDES:  © putseDevices O pping O cooters O separators O otHER |
20|[O] A P BETIVEEN STAGES, %/bar | / | / | / | / | / | :
30|  DISCHARGE CONDITIONS: AT OUTLET FROM: O putsepevice O coMPRESSOR CYLINDER FLANGES  QoTHER |
ABSOLYITE PRESSURE (bar)
31 |§| @ CYLINDER FLANGE
32| O ABSOLYTE PRESSURE (bar)
@PULSATION SUPRESSOR OUTLET.
33| ] TEMPERATURE, ADIABATIC, °C
34|[] TEMPERATURE, PREDICTED)°G
35| [] COMPRESSIBILITY (Z2) ORYZave)
36/ REQUIRED CAPACITY, RATED FOR PROCESS, AT INLET TO COMPRESSOR, NO NEGATIVE TOLERANCE (-0%)
37| O «kgh CARAGITY SPECIFIED ||
38 5. O wer O pry
39| O sTANDARDFLOW m3h (1,013mb @ 0°C)
40[* MANUFACTURER'S RATED CAPACITY (AT INLET TO COMPRESSSOR) & kW @ CERTIFIED TOLERANCE OF +3% FOR CAP. & £3% FOR kW
41|[O] kg CAPACITY SPECIFIED ||
42 s O wer O bry
43|[O] INLET VOLUME FLOW m¥h
44|[C] STANDARD FLOW m%h (1,013 mb @ 0°C)
45| ] POWERISTAGE Kw
46| ] TOTAL POWER @ COMPRESSOR SHAFT Kw
47|] TOTAL POWER INCLUDING ||
48 V-BELT & GEAR LOSSES Kw
49|  *CAPACITY FOR NNT REMARKS: ||
50 MANUFACTURER'S = REQUIRED =+ 0.97 ||
51 THEREFORE REQUIRED = MANUFATURER'S x 0.97
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£}
JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION DATE g
DATA SHEET PAGE 2 OF 22 BY
ISO 13707 Appendix A

1 GAS ANALYSIS AT OPERATING CONDITIONS REMARKS

2 MOLE % (BY VOLUME) ONLY

3 O SERVICE/TEM NO. ||

4 O stAGE ||

5 O NORMAL OR ALTERNATE ||

6 MW. ||

7|ar 28.966 ||

8loxyGE 0, 32.000 ||

9|NITROGEN Np 28.016 ||
10|WATER VAPOR Ho0 18.016 ||
11{cArRBON MONOX.  CO 28.010 ||
12|carson biox. CO, 44,010 ||
13|HYDRO.[SULFIDE =~ H2S 34.076 ||
14|HYDROGEN Hp 2.016 ||
15|METHANE CHy 16.042 ||
16|ETHYLENE CaHg 28.052 ||
17|ETHANE CaHe 30.068 ||
18|PROPYLENE C3He 42,078 ||
19|PROPANE C3Hg 44.094 ||
20{I-BUTANE C4Hig 58.120 ||
21|n-BUTANE C4Hig 58.120
22|I-PENTANE CsHip 72.146 APPLICABLE SPECIFICATIONS
23|n-PENTANE CsHip 72.146 O 150 13707-
24|HEXANH PLUS PETROLEUM AND NATURAL GAS INDUSTRIES [ |
25| avvionia NH3 17031 RECIPROCATING COMPRESSORS |
26|HYDRO|CHLOR.  HCI 36.461 O NACE MR-0175 (2.14.1.10) |
27|cHLORINE Clp 70.914 O ||
28|CHLORIPES - TRACES O ||
29 O ||
30 @) ||
31 @) ||
32| cacuLATED MOL. MASS kg/kmol @) [ |
33| ] cpigv (k) @ 65°C OR € O
34|NOTE: |IF WATER VAPOR AND/OR-GHLORIDES ARE PRESENT, EVEN MINUTE O ||
35 TRACES, IN THE GAS.BEING COMPRESSED, IT MUST BE INCLUED ABOVE.
36 O SITE/ILOCATION CONDITIONS
37|ELEVAT[ON m  BAROMETER bar AMBIENT TEMPS: MAX °C MIN °c ||
38 O MIN DESIGN METAL TEMPERATURE  °C RELATIVE HUMIDITY: MAX % MIN % ||
39[comPRESSORLOCATION: O INDOOR O neatep O unweateD O aTGrADELEVEL O ELEVATED: [ m ||
40 O ouTbOOR O norooF O unbERROOF O PARTIAL SIDES O PLATFORM: O dN-SHORE
2 O OFF-SHORE O WEATHER PROTECTION REQUIRED O TROPICALIZATION REQUIRED ||
42 O WINTERIZATION REQUIRED ||
43|UNUSUAL CONDITIONS: O CORROSIVES O pust O rumes O oTHER ||
44|SITE ELECTRICAL CLASSIFICATION: O NON-HAZARDOUS (O HAZARDOUS, ZONE .........GAS GROUP ........... TEMPERATURE, CLASS
45|REMARKS/SPECIAL REQUIREMENTS: ||
46 ||
47 ||
48 ||
49 ||
50 ||
51 ||
52
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uoISINnDY

JOB NO. ITEM NO.
RECIPROCATING COMPRESSOR REVISION DATE
DATA SHEET PAGE 3 OF 22 BY

ISO 13707 Appendix A

D U D W N

-~

PART LOAD OPERATING CONDITIONS

cAPACITY CONTROL  BY:|O MANUFACTURER'S CAP. CONTROL O PURCHASERS BY-PASS O BotH O oTHER
FOR:|O PART LOAD CONDITIONS O START-UP ONLY O BotH
wiTH:/ O AUTO LOADING DELAY INTERLOCK (3.6.2.2) O AUTO IMMEDIATE UNLOADING
usING:| O FIXED VOLUME POCK O sucTioN vALVE UNLOADERS: O EINGER O pluc O OTHER
ACTION: O DIRECT (AIR-TO-UNLOAD) O REVERSE (AIR-TO-LOAD/FAIL $AFE)
NumBER OF sTEPS: O Two O THREE Orme Oomver) |
O RAIN COVER REQUIRED OVER UNLOADERS
ALL UNLOADING STEPS BASIS MANUFACTURERS CAPACITY SHOWN ON PAGE 1.
INLET AND PISCHARGE PRESSURE ARE O AT CYLINDER FLANGES O PULSATION SUPPRESSOR FLANGES [ |
O sERVIQE OR ITEM NO.

[D] stace
[O] NormA

O PERCH
O WEIGH
[O] stano
[ pocke
O pock
O rvee

[O] nLET T
[O] INLET 4
[ biscH

D DISCHA
D DISCHA
D VOLU

D CALCU
D CALCU

L OR ALTERNATE CONDITION
NT CAPACITY

I FLOW, kg/h

ARD FLOW m3h (1,013 bar @ 0°C)
TS/VALVES OPERATION *

T CLEARANCE ADDED %
NLOADERS, PLUG/FINGER
EMPERATURE, °C

BSOLUTE PRESSURE bar

RGE ABSOLUTE PRESSURE bar

ETRIC EFFICIENCY %HE / %CE
| ATED GAS ROD LOAD, C * kN
L ATED GAS ROD LOAD, T **, kN

RGE TEMPERATURE, ADIABATIC °C
RGE TEMPERATURE, PREDICTED °C

O COMBIINED ROD LOAD (GAS & INERTIA), C * kN
<> COMBII

<> ROD R!
D POWEH
I:l TOTAL POWER @ COMPRESSOR SHAFT Kw

I:l TOTAL POWER INCL. V-BELT & GEAR L@SSES Kw

ED ROD LOAD (GAS & INERTIA), T ** kN

VERSAL, DEGREES MIN @ X-HD PIN ***

PER STAGE kW

* SHOW OPERATION WITH/THE'FOLLOWING SYMBOLS:
| SUCTION VALVE(S) UNLOADED = S
HEAD END = HE l | OR
OR ? PLUS { FIXED POCKET OPEN = F
CRANK END = CE J I OR
L VARIABLE POCKET OPEN =V

EXAMPLE: HE-F/CE-S = HEAD END FIXED POCKET OPEN / CRANK END SUCTION VALVE(S) UNLOADED.

*C = COMPRESSION **T = TENSION *** X - HD = CROSSHEAD

[ MINIMUM GAUGE PRESSURE REQUIRED TO OPERATE CYLINDER UNLOADING DEVICES,
O NITROGEN
O GAUGE PRESSURE AVAILABLE FOR CYLINDER UNLOADING DEVICES, MAX/MIN /

CYLINDER UNLOADING MEDIUM:

O aRr

O OoTHER

bar

bar

REMARKS, SPECIAL REQUIREMENTS, AND/OR SKETCH
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ISO 13707:2000(E)

o
JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION DATE g
DATA SHEET PAGE 4 OF 22 BY
ISO 13707 Appendix A
O SCOPE OF BASIC SUPPLY

1| purcHAasERTOFILLIN ( [ O O ) AFTER COMMODITY TO INDICATE: ] By coMPR. MFR. O BY PURCH. {0 BY OTHERS
2lO priver ([0 O Oy VARIABLE SPEED SPEED RANGE RPM TO RPM ||
3 O INDUCTION MOTOR O syncHroNous MOoTOoR O sTeamTurRBINE O ENGINE O OTHER ||
4 O 15010436 O 15010437 ||
5 O OUTBOARD BEARING O PROVISION FOR DRY AIR PURGE FOR OUTBOARD BEARING. ||
6] O $LpEBASEFORDRIVER ( [ ] O O) soLe PLATEFORDRIVER ( ] O O) ||
71 O MOTOR STARTING EQUIPMENT  ( O O O); perine ||
8|O ceak( [1 O {O) O BASEPLATE FOR GEAR O 1so 13711 ||
9|O coupungs)( [1 O O) O towspeep OHispEED O QUILL SHAFT O key-LessDRIVE ~ OQ'\KEYED DRIVE ||
10 O oTHER O 1010441 ||
11| O v-BeftorivVE( [ O O) O SHEAVES & V-BELTS ( [0 O O) O staticconpucTingv-BELTS O BANDED|V-BELTS
12| O brRvEGUARDES) ( [ O Oy O MANUFACTURER'S STD. O NON-SPARKING OceatiF cope Oiso 10441 AHPENDIX E
13 O AMUMINIUM PERMITTED O OTHER
14| O PULATION SUPPRESSORS WITH INTERNALS ( 0O O) O mmauineTernaLDiscHarce O supports ([ O O |
15 O INTERSTAGE O supports (1 O O)_
16| O puLgATION supPRESSORS WiTHOUT INTERNALS (L1 O O ) O imaL nLEfeFIRAL DiscHaRGE O supports ([ O O |
17 O INTERSTAGE O supports (|1 O O)_
18| O SUPPRESSOR(S) TO HAVE MOISTURE REMOVAL SECTION: O INITIALINEET ONLY O ALL INLET SUPPRESSORS ||
19| O acopsTicaL simuL. stupy  ( (1 O O)  DESGN O 1,~WISIMPLIFIED ANALYSIS OF PIPING SYSTEM ||
20 O pierac O anaLoc APPROACH O, 2" SEE 12.2 AND ANNEX N ||
21 (Check OnlyOne) "3 SEE 12.2 AND ANNEX N |
22|  NOTE: SEE ANNEX N FOR STUDY'TO  ALL SPECIFIED LOAD COND., INCL. O SINGLE ACT., PL{S ||
23 INFORMATION REQUIRED FOR STUDY GONSIDER: O cOMP.OPER.IN PARALLEL O ALTERNATE GASES ||
24 O WITH EXISTING COMP. AND PIPING SYSTEMS ||
25| O STUIDY TO BE WITNESSED O COMPRESSOR VALVE DYNAMIC RESPONSE ||
26| O VENDOR REVIEW OF PURCHASER'S PIPING ARRANGEMENT O PULSATION SUPRESS'N DEVICE LOW CYCLE FATIGUE[ANALYSIS | |
27 O PIPING SYSTEM FLEXIBILITY
28|  packacen: O nNo O ves ¢ 51 O O) DEFINE BASIC SCOPE OF PACKAGING IN REMARKS SECTION, PAGE 5 ||
29| O skip| O soLepLaTE O BasePATE” O BOLTS OR STUDS FOR SOLEPLT. TOFRAME O RAlLs O cHockBLocks — [O sHims | |
30 O $UITABLE FOR COLUMN MOUNTING, (UNDER SKID AND/OR BASEPLATE) ||
31l O YeveLing screws O NONCSKID DECKING O LEVELLING PLATES ||
32| O DIRECT GROUTED O EEMENTED/MORTAR GROUT O  EPOXY GROUT. MFRITYPE / ||
33|O INTERCLRs) ( [] O )~ O SEPARATORES) ( Oo O) O arteRCLR(s) ( [1 O O) INTERCJOLERS: | |
34| O iNTeRsTacePP.( []MO O) O PIPING MATCHMARKED O sHoP FITTED O MACHINE MTD. ||
35] O CONDENSATE'SERARATION & COLLECTION FACILITY SYSTEM PER 3.8.12 O oFr MOTNTED ||
36| O nLEf sTRAINER®)” ( [ O O ). O INITIAL INLET O SIDESTREAM INLET O SPOOL PIECE FOR INLET STRAINERS | |
37O MAN|FOLDPIRING; O DRAINS O venTs O ReLEFVALVES O AIR/GAS SUPPLY FLANGE FINISH ||
38| O RreLfrvaLves) ( 1 O Oy O INITIAL INLET O INTERSTAGE O FINALDISCHARGE O IS0 13707 FLANGE FINISH ||
39| O RUPTOREDRCEIT L OO © THRUSTUDS INPIPING FLANGES REF6-4-4>32<64 ||
40[ O CRANKCASE RAPID PRESSURE RELIEF DEVICE(S) ( 0o o) O FLANGEFINISHPER ANSI 165 | |
41{ O SPECIAL PIPING REQUIREMENTS PER 11.1.12.23. (DEFINE IN REMARKS SECTION NEXT PAGE) O SPECIAL FINISH
42| O INmALINLET, O INTERSTAGE SUCTION PIPING ARR'D FOR: O insutation (1 O O) O HeatTrAciNg ( [ O O)_
43| O FOR ATMOSPHERIC INLET AIR COMPR. ONLY: O INLET AR FILTER (OO0 O) O nEerrLter-sitencer (1 O O
44| O PREFERRED TYPE OF CYLINDER COOLING  ( OO O) O rorcep O THERMOSYPHON STAGE CYL'(S)
45 O STATIC (STAND-PIPE) STAGE CYL'(S)
46 O cyL. cooting WATERPIPING ( [1 O (O) O MATCH MRKED
47 O SINGLE INLET/OUTLET MANIFOLD & VALVES O SIGHT GL'SS(S)
48 O INDIVIDUAL INLET/ OUTLET PER CYL. O vALVE(S) ||
49 O CLOSED SYS. WITH WATER PUMP, COOLER, SURGE TANK, & PIPING
50 O sHopRUN O ARRD FOR HEATING JACKET AS WELL AS COOLING
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ISO 13707:2000(E)

o
JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION DATE g
DATA SHEET PAGE 5 OF 22 BY
ISO 13707 Appendix A
O SCOPE OF BASIC SUPPLY (Con't)
1| O separaTECOOLINGCONSOLE( [] O ) O onNeForREA.UNIT O ONECOMNTOALLUNITS O DUAL PUMPS (AUX .& MAIN)
2 O ARRANGED FOR HEATING JACKET WATER AS WELL AS COOLING [ |
3|  FrRamELuBeOLLSYSTEM( [] O () O aux.pPuMP O DUAL FILTERS WITH TRANSFERVALVE O SHOP RUN |
4 (O CONTINUOUS FLOW IN SENSING LINE TO PRESSURE SWITCHES ]
5 O EXTENDED TO MOTOR OUTBOARD BEARING [ |
6 O SEAARATELUBEOILCONSOLE( [] O () O SHOPRUN B
7 1SO|13438 APPLIES (REFER TO NOTE OF 8.1.2.) O Nno O YEs [ |
3 NOTE: PIPING BETWEEN ALL CONSOLES AND COMPRESSOR UNIT BY PURCHASER [ |
9] O capacify controL ( [1 O Oy O SEE DATA SHEET PAGE 3 FOR DETAILS O ININSTRUMENT'& CONTROL PANEL | |
10 O SEPARATE MACHINE MOUNTED PANEL O SEPARATEFREE STANDING RANEL | |
1 O pneumatic O etectric O EeLectronic O HybrAULIC ||
12 O PROGRAMMABLE CONTROLLER ||
13| O INSTRUMENT & CONTROL PANEL (] O Oy O  ONE FOR EACH UNIT O (ONECOMMON TO ALL UNITS ||
14 O MACHINE MOUNTED O FREE STANDING (OFF UNIT) ||
15 SEE INSTRUMENTATION DATA SHEETS FOR DETAILS OF PANEL, ADDITIONAL REMARKS, AND INSTRUMENTATION. ||
16]  NOTE: |ALL TUBING, WIRING, & CONNECTIONS BETWEEN OFF-UNIT FREE STANDING PANELS AND\COMPRESSOR UNIT BY PURCHASER.
17]O Heateds( [1 O O ) O FrAME LUBE OIL O cvi.Luericators O cooLing waTER O prIVERES) O cEAROIL ||
18 O ELECTRIC O sTEAM ||
19 ||
20| O BARRIN[ DEVICE (OO Oy O wmanuaL O pneumaTic @ ELecTtric O FLywHEEL Locking DEvicE ¢ L1 O O) ||
21| O ROD PRESSURE PACKING COOLING SYSTEM  ( [0 O) O .separateconsole O FILTERS ||
22| O special CORROSION PROTECTION: O no O ves QLUFR'S STANDARD O oTHER ||
23| O HYDRAULIC TENSIONING TOOLS O no O ves O IF YES, STATE FOR WHICH BOLTING ||
24| O MECHAICAL RUN TEST: O no O ves O MANUFACTURER'S STANDARD O oTHER ||
25 O COMPLETE(SHOP RUN TEST OF ALL MACHINE MOUNTED EQUIPMENT, PIPING & APPURT.)(S) ||
26|  PAINTING: O MANUFACTURER'S STANDARD O speciaL ||
271  NaMmEPIATES: O siuniTs O OTHER UNITS ||
28]  SHIPMENT: O poMmEsTIC O ExRORT O exporTBOXING REQURED ([ O O) ||
29 O STANDARD 6 MONTH STORAGE PREPARATION  ( [ O O), PER SPECIFICATION ||
30 O OUTDOOR STORAGE FOROVER 6 MONTHS ( [0 O O, PER SPECIFICATION ||
31/ O INITIAL INSTALLATION AND OPERATING\TEMP ALIGNMENT CHECK AT JOBSITE BY VENDOR REPRESENTATIVE ||
32| O COMPRESSOR MANUFACTURER'S.USER'S/INSTALLATION LIST REQUIRED O FOR SIMILAR SERVICE ONLY ||
33| O PERFORMANCE DATA REQUIRED PER 15.3.3.1.: O POWER vs SUCTION PRESSURE CURVES ||
34 O ROD LOAD/GAS LOAD CHARTS ||
35 O VALVE FAILURE DATA CHARTED ||
36 O SPEED/TORQUE CURVE DATA ||
37l O POWER|vs CAPACITY PERFORMANCE CURVES OR TABLES REQUIRED FOR UNLOADING STEPS ||
38|  AND/OR VARIABLE SUCTION / DISCHARGE PRESSURES: O ves Ono ||
39| O REPORT - VALVES DYNAMIC (6.2.9.)
40|  APPLICABLE SPECIFICATIONS: ||
i ||
42
43|  REMARKS: ||
44 ||
45
46 ||
47 ||
48 ||
49 ||
50 ||
51
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ISO 13707:2000(E)

o
JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION DATE )
DATA SHEET PAGE 6 OF 22 BY
ISO 13707 Appendix A
1 UTILITY CONDITIONS
2|ELECTRICAL POWER:  ACVOLTS / PHASE  / HERTZ / DCVOLTS ||
3|O MAIN DRIVER I / / ||
4| O AUXILIARY MOTORS / / / ||
5|/O HEATERS / / / ||
6| O INSTRUMENT / / / ||
71O aLdrM & sHUTDOWN / / / ||
8| O / / /
9|INSTRUMENT AIR: NORMAL GAUGE PRESSURE bar MAX/MIN GAUGE PRESSURE bar
10|sTEAM|  FOR: DRIVERS HEATERS ||
11|PRESSYRES ARE GAUGE PRESSURES PRESSURES ARE GAUGE PRESSURES ||
12|INLET: |PRESS bar MAX/MIN / bar |INLET: PRESS MAX/MIN r ||
13[(NORM.] TEMP °C MAX/MIN / °C |(NORM) TEMP °C MAXNIN 1| cc ||
14|EXH'ST| PRESS bar MAX/MIN / bar |EXH'ST:PRESS MAX/MIN ] ||
15/(NORM.] TEMP °C MAX/MIN / °C  |(NORM) TEMP °C MAX/MIN 1| cc ||
16
17|COOLING WATER FOR: COMPRESSOR CYLINDERS COOLERS |
18 TYPE WATER TYPEAMATER ||
19|PRESSUYRES ARE GAUGE PRESSURES PRESSURESARE GAUGE PRESSURES ||
20[suPp.: |PRESS MAX/MIN / SUPP.. PRESS MAX/MIN I ||
21|(NORM.] TEMP °C MAX/MIN / °C |(NORMy) " TEMP °C MAX/MIN T ||
22|RT'RN: | PRESS MAX/MIN / RT'RN: PRESS MAX/MIN . ||
23|(NORM.) TEMP ... °C MAXIMIN I CA\GYINORM.) TEMP............ °C MAXIMIN [ °C
24|COOLIN[E FOR ROD PACKING: ||
25[TYPE FljuID SUPPLY GAUGE PRESSURE: bar@ °C RETURN bar @ °C
26|FUEL GAs: NORMAL GAUGE PRESSURE bar MAX/MIN GAUGE PRESSURES bar ||
27 LHV M/me ||
28 COMPOSITION
29|REMARK S/SPECIAL REQUIREMENTS: ||
30 ||
31 ||
32 ||
33 ||
34 ||
35 ||
36 ||
37 ||
38 ||
39 ||
40 ||
a1 ||
a2 ||
43 ||
a4 ||
45 ||
46 ||
a7 ||
48 ||
49 ||
50 ||
51 ||
52
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RECIPROCATING COMPRESSOR

DATA SHEET
ISO 13707 Appendix A

)

D
JOB NO. ITEM NO. s
REVISION DATE g
PAGE 7 OF 22 BY

CYLINDER DATA AT FULL

LOAD CONDITION

SERVICE/ITEM NO.

STAGE

INLET ABSOLUTE PRESSURE, bar
ABSOLUTE PRESSURE, bar FLANGES

DISCHARGE

@ CYLINDER

CYLINDERS
SINGLE OR
BORE, mm
STROKE, m
RPM:
PISTON SPH
CYLINDER L

PER STAGE
OUBLE ACTING (SA OR DA)

RATED / MAX ALLOW
ED, m/s: RATED / MAX ALLOW
NER, YES/NO

LINER NOMINAL THICKNESS, mm

PISTON DIS
CYLINDER [
VOLUMETRI
VALVES, INU
TYPE OF VA
VALVE LIFT,
VALVE VEL(Q
SUCTIO
DISCHA
ROD DIAME
MAX ALLO
MAX ALLO
CALCULATH]
CALCULATH]
COMBINED
COMBINED
ROD REVER
RECIPROCA
MAX ALLO!
MAX ALLO
HYDROSTAT
HELIUM TES
INLET FLAN

DISCHARGH

LACEMENT, m3

ESIGN CLEARANCE, % AVERAGE

C EFFICIENCY, % AVERAGE
ET/DISCHARGE, QTY PER CYL.

| VES

INLET/DISCHARGE, mm

CITY (6.2.1.) m/s

N VALVE(S)

RGE VALVE(S)

ER, mm

IABLE COMBINED ROD LOADING. C* kN
IABLE COMBINED ROD LOADING. T ** kN
D GAS ROD LOAD. C* kN

D GAS ROD LOAD. T ** kN

OD LOAD (GAS + INERTIA). C* kN

OD LOAD (GAS + INERTIA). T** Kn
[SAL, DEGREES MIN @ X-HD PIN***

IABLE WORKING GAUGE PRESSURE, bar
IABLE WORKING TEMPERATUWRE;, °C
IC TEST GAUGE PRESSURE, bar
[T GAUGE PRESSURE,.bar
BE SIZE/RATING

FAGING
FLANGE-SIZE/RATING

FACING

DISCHARGH

TING MASS. (PISTON, ROD, X-HD & NWUTS), kg

RELIEF VALVE SETTING DATA AT INLET PRESSURES GIVEN ABOVE:

RECOMMENDED SETTING, bar

GAS RO
GAS RO

D LOAD, C* kN
D LOAD, T ** kN

COMBINED ROD LOAD, C* kN

COMBINED ROD LOAD, T ** kN

ROD REVERSAL, °MIN @ X-HD PIN**
NOTE: CALCULATED AT INLET PRESSURES

GIVEN ABOVE & RECOMMENDED SETTING.

O SETTLE-OUT GAS PRESSURE

(DATA REQUIRED FOR STARTING), bar

* C = COMPRESSION **T = TENSION

***+X-HD = CROSSHEAD

NOTES/REM

ARKS:

80
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ISO 13707:2000(E)

RECIPROCATING COMPRESSOR
DATA SHEET
ISO 13707 Appendix A

JOB NO.
REVISION
PAGE 8

ITEM NO.
DATE
BY

OF 22

uoIsInay

[O] consTRUCTION FEATURES

SERVICE ITEM NO.

STAGE

CYLINDER SIZE (BORE DIAMETER), mm

ROD RUN-OUT: NORMAL COLD VERTICAL (annex C)

MATERIALS OF CONSTRUCTION

CYLINDER(S)

CYLINDER LINER(S)

PISTON[S)

1
2
3
4
5 O FAHRICATED CYLINDER, HEADS & CONNECTION SKETCHES FOR DESIGN REVIEW BY PURCHASER (SEE 7.5.2.8.)
6
7
8
9

PISTON|RINGS

wearganps O REQUIRED

PISTON|ROD(S): MATERIAL/YIELD, N/mm?

THREAD ROOT STRESS @ MACCRL * @ X-HD END

PISTONJROD HARDNESS, BASE MATERIAL, HRc

pisToN|roD coaTing O REQUIRED

COATING HARDNESS, HRc

VALVE $EATS / SEAT PLATE

VALVE $EAT MIN HARDNESS, HRc

VALVE GUARDS (STOPS)

VALVE DISCS

VALVE $PRINGS

ROD PRESSURE PACKING RINGS

ROD PRESSURE PACKING CASE

ROD PRESSURE PACKING SPRINGS

SEAL / BUFFER PACKING, DISTANCE PIECE

SEAL / BUFFER PACKING, INTERMEDIATE

WIPER PACKING RINGS

MAIN JQURNAL BEARINGS, CRANKSHAFT

CONNEETING ROD BEARING, CRANKPIN

CONNEETING ROD BUSHING, X-HD END

CROSSHEAD (X-HD) PIN BUSHING

CROSSHEAD PIN

CROSSHEAD

CROSSHEAD SHOES

CYLINDER INDICATOR VALYES (X)

INDICATIOR CONNECTIONS*ABOVE 300 bar

FLUORQCARBON SRRAYED CYLINDER BORE (X)

INSTRUMENTATION,IN (X) COLD SIDE

CONTACT W/RRQCESS GAS (X) HOT SIDE

* MAXIMUM'ALLOWABLE CONTINUOUS COMBINED ROD LOAD

USE (X) IN APPROPRIATE COLUMN WHERE APPLICABLE

[O] cOMPRESSOR CYLINDER ROD PACKING
O FULL FLOATING PACKING WITH STAINLESS STEEL SPRINGS
O ventepto: O FLARE @
O SUCTION GAUGE PRESSURE @

O FORCED LUBRICATED O NON-LUBE O Tre
[O] waTeR cooLED, STAGE(S),
[D] o1 cootep, STAGE(S),
O WATER FILTER PROV.FUTURE WATER/OIL COOLING
O VENT/BUFFER GAS SEAL PACKING ARRANGEMENT

O consTANTOR O VARIABLE DISPOSAL SYSTEM

O BUFFER GAS GAUGE PRESSURE
O SPLASH GUARDS FOR WIPER PACKING

bar

O aT™Os.

bar

m3h REQ'D
méh REQ'D

(Annex )

DISTANCE PIECE(S): O 1vyPEA O TYPEB O TYPEC TYPE D
Ref: Annex |

covers: O soubmetaL O scree O LoOUVERED
GAUGE CYLINDER COMPARTMENT:  FRAME COMPARTMENT:
PRESSURES  (Outboard Distance Piece) (Inboard Distance Piece)
O VENTED TO bar bar

O PURGED AT

O PRESSURIZED TO

O W/ RELIEF VLVE VENTED TO

O SEAL/BUFFER GAS PACKING ARRAGEMENT (Annex I)

O FRAME END (ADJACENT TO WIPER PACKING)

O INTERMEDIATE SEAL PACKING, BUFFER/PURGE GAS Onrrrocen
: OO0THER

O VENT, DRAIN, PURGE PIPING BYMFR O No OYES

[] bIsTANCE PIECE MAWP bar W/ RELIEF VALVE

bar bar

bar bar

bar bar

© 1SO 2000 — All rights reserved
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1
JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION NO. DATE S
DATA SHEET PAGE 9 OF 22 BY
ISO 13707 Appendix A
CONSTRUCTION FEATURES (CONTINUED)
1 |§| COUPLING(S) (@) LOW-SPEED O  HI-SPEED O v-BELT DRIVE DRIVEN SHEAVE DRIVE SHEAVE ||
2 Between Compressor Between Driver & (Compressor Shaft) (Driver Shaft) |
3 & Driver or Gear Gear RPM (EXPECTED)
4 <> BY NUFACTURER PITCH DIAMETER mm mm |
5 <> MODEEL <> QTY & GROOVE X-SEC. ||
6 <> TYP POWER TRANSMITT'D Kw Kw ||
7 Incl. Belt'Lossqs
8 1s0 1044 APPLIES O YES O no DRIVER NAMEPLATE RATING Kw | |
9| O INSPECTION AND SHOP TESTS (REF. 13.1.3) <> CENTER DISTANCE mm | |
10 REQ'D WITN. OBSER. <> QTY, TYPE, ||
11| *SHOP INSPECTION O O O X-SEC., & LENGTH BELTS ||
12 ACTUAL RUNNING CLEARANCES O O O <> BELT SERVICE FACTOR (RELATIVE TO ||
13 AND REQORDS DRIVER NAMEPLATE RATING)
14|  MFG STANDARD SHOP TESTS O O O CYLINDER LUBRICATION ||
15|  CYLINDER HYDROSTATIC TEST O O O O NON-LUBE STAGE(S)/SERV|CE ||
16 CYLINDER PNEUMATIC TEST O O O O LUBRICATER STAGE(S)/SERV|CE
17 CYLINDER HELIUM LEAK TEST O O O TYPE OFLUBE OIL: O SYNTHETIC |
18 CYL. JAJKET WATER HYDRO TEST O O O O HYDROCARBON :
19 *MECHANICAL RUN TEST (4 HR) O O O LUBRICATOR [] comMP. CRANKSHAFT, DIREC]T ||
20 BAR-OVHR TO CHECK ROD RUNOUT O O O DRIVE BY: [J cHAIN, FROM CRANKSHAFT ||
21 *LUBE O CONSOLE RUN/TEST (4 HR) O O O |§| ELECTRIC MOTOR ||
22 *COOLINE WATER CONSOLE RUN/TEST O O O |§| OTHER ||
23 RADIOGRAPHY BUTT WELDS O O O <> LUBRICATOR MFR ||
24 O c6As| O ol O FABRICATED CYLINDERS <> MODEL ||
25 MAG PARTICLE/LIQUID O O Q TYPE LUBRICATOR: O SINGLE PLUNGER PER POINT ||
26 PENETRANT OF WELDS (8.2.1.1) O DIVIDER BLOCKS ||
27 SPECIFY ADDITIONAL > COMPARTMT, TOTAL QTY. ||
28 REQUIREMENTS (13.2.1.3) (> PLUNGERS (PUMPS), TOTAL QTY. ||
29 O O O (> SPARE PLUNGERS, QTY.
30 QC OF INACCESSIBLE WELDS O > SPARE COMPARTM'T W/OUT PLUNGERS, QTY |
31 (7.5.2.4) O HEATERS: (O ELECTRIC W/THERMOSTAT O ‘sTHAM :
32 SHOP FIT-UP OF PULSATION SUPPL. (@) (@) [] ESTIMATED WEIGHTS AND NOMINAL DIMENSIONS ||
33 DEV|CES & ALL ASSOCIATED [] TOTAL COMPRESSOR, LESS DRIVER & GEAR kg | |
34 GAS|PIPING <> COMPLETE UNIT, (LESS CONSOLES) [ kg []
35 *CLEANLJNESS OF EQUIP., PIPING) <> MAXIMUM FOR ERECTION [ kg ||
36 k. APPURTENANCES <> MAXIMUM FOR MAINTENANCE [ kg ||
37 *HARDNESS OF PARTS-WELDS & <> DRIVER/GEAR / [ kg ||
38 HEAT AFFECTED ZONES LUBE OIL/COOLING WATER CONS. / kg ||
39 *NOTIFIJATION TO,PURCHASER OF FREE STANDING PANEL | ||
40 ANY REAAIRS TO MAJOR SPACE REQUIREMENTS-m LENGTH WIDTH  HEIGHT
41 COMPONENTS <> COMPLETE UNIT [ |
42 O O O < LUBE OIL CONSOLE |
43 O O O <> COOLING WATER CONSOLE :
44 'e) 'e) 'e) <> FREE STANDING PANEL ||
45 APPENDIX K COMPLIANCE: O VENDOR [ PISTON ROD REMOVAL DIST. ||
46 O PURCHASER OTHER EQUIPMENT SHIPPED LOOSE (DEFINE) ||
47 *NOTE <> PULSATION SUPP., WEIGHT kg | |
48 SPECIFIC REQUIREMENTS TO BE DEFINED, <> PIPING kg | |
49 FOR EXAMPLE, DISMANTLING, AUX EQUIPMENT <> INTERSTAGE EQUIPMENT kg | |
50 OPERATIONAL & RUN TESTS. kg | |
51 kg
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o
JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION NO. DATE g
DATA SHEET PAGE 10 OF 22 BY
ISO 13707 Appendix A
CONSTRUCTION FEATURES (CONTINUED)
1 |:| UTILITY CONSUMPTION
2 ELECTRIC MOTORS
3 RATING LOCKED ROTOR FULL LOAD STEADY
4 (kw) CURRENT (A) STATE CURRENT (A) [ |
5 <> MAIN DRIVER :
6 MAJN LUBE OIL PUMP |
7 <> AUK LUBE OIL PUMP ||
8 MAJN COOLING WATER PUMP |
9 <> AUK COOLING WATER PUMP ||
10 <> ROP PACKING COOLING PUMP |
11 <> CYLINDER LUBRICATOR ||
12 |
13 ||
14 |
15 <> MAJN DRIVER NON-STEADY STATE AMPS AT COMPRESSOR RATED HORSEPOWER (Induction Motars-Only) ||
16 @ COMPRESSOR RATED POWER OF Kw @ CURRENT PULSATIONS OFE % |
17| Note: fof induction motors see note of 6.7.5. and motor data sheet
18 ELECTRIC HEATERS
19 POWER (Kw) VOLTAGE (V) FREQUENCY (Hz) ||
20 <> FRAME OIL HEATER(S) ||
21 <> COPLING WATER HEATER(S) |
22 <> CY|. LUBRICATOR HEATER(S) ||
23 |
24 ||
25 |
26
27 STEAM
28 FLOW PRESSURE TEMPERATURE BACK PRESSURE ||
29 <> MA|N DRIVER kg/h @ (bar) °c TO (bar) ||
30 <> FRAME OIL HEATER(S) kglh @ (bar) °c TO (bar) ||
31 <> CY|. LUB. HEATER(S) kg/h @ (bar) °c TO (bar) ||
32 kg/h @ (bar) °C TO (bar) ||
33 kg/h @ (bar) °C TO (bar) |
34
35 COOLING WATER REQUIREMENTS
36 FLOW INLET TEMP OUTLET TEMP  INLET PRESS OUTLET PRESS MAX PRESS
37 m%h °C °C (bar) (bar) (bar)
38 D CYLINDER JAEKETS ||
39 <> INTEREOOLER(S) |
40 <> AFLEREOOLER ||
41 <> FRAME LUBE OIL COOLER |
42 <> ROD PRESSURE PACKING* ||
43 |
44 ||
45 |
46 <> TOTAL QUANTITY, m3/h ||
a7 *ROD PACKING COOLANT MAY BE OTHER THAN WATER
48| REMARKS/SPECIAL REQUIREMENTS: ||
49 |
50 ||
51
52|NOTE: Except where specifically stated otherwise, all pressures shown are GAUGE PRESSURES
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JOB NO. ITEM NO.
RECIPROCATING COMPRESSOR REVISION NO. DATE
DATA SHEET PAGE 11 OF 22 BY

ISO 13707 Appendix A

uoIsInaY

13
14
15
16
17
18
19
20

21
22
23
24
25
26

27
28
29
30
31
32
33
34
35

45
46
47
48
49
50
51

[O] FRAME LUBE OIL SYSTEM

[l asic LuBE oL sYSTEM FOR ERAME: [O] spast O] PRESSURE (FORCED) O HEATERS REQUIRED: O STEAM
[ TvPe maN BEARINGS:  [O] TAPERED ROLLER [Q] Precision steave  [O]oTHer O ELEC. WITHERMOSTAT(S) |
[O] PressurEe sysTem: O MAIN OIL PUMP DRIVEN BY: O comp. cranksHAFT O ELEc.MoTOR O OTHER |
[] psv FOR MAIN PUMP EXTERNAL TO CRANKCASE ]
= AUAILIARY UIL PUMF DRIVEN BY. = ELEC. MUTUKR O UTHER |
[] HAND OPERATED PRE-LUBE PUMP FOR STARTING O OPERATIONAL TEST & 4 HOUR MECH RUNTHST | |
O 1S0 10438 LUBE SYSTEM: O no O vEs(seeNoteof812) O CHECK VALVE ON MAIN PUNP\FIG Gl4) | |
O CONTINUOUS FLOW THROUGH OIL (8.1.3.3.) ]
O seP.|CONSOLE FOR PRESS. LUBE SYS: O oNEconsoLE PERCOMPRR O ONE CONSOLE FOR COMPRESSPRS | |
Note  Instrumentation to be listed on O CONSOLE TO BE OF DECK PLATE TYPE CONSTRUCTION SUITABLE FOR ]
Instrumentation Data Sheets. MULTI-POINT SUPPORT AND GROUTING WITH GROUT & VENT HOLES.
O HLECTRICAL CLASSIFICATION:ZONE ~ ,GASGROUP__ ,TEMP.CLASS /O, NON-HAZARDOUS N
[ BASIE SYSTEM REQUIREMENTS (NORMAL OIL FLOWS & VOLUMES): |
[ Juse o FLOW PRESSURE viscosify SUMP VOLUME ||
m3h (bar) ISO 3448 OTHER m3
[ ] COMPRESSOR FRAME :
> briver ]
> Gear ]
[ gysteEmpPressures: [ besieN (bar) [ HyprdtEST (bar) .
[] PRESSURE CONTROL VALVE SETTING @ (a) [l PUMP RELIEF VALVE(S) SET (bar)
O PIPING MATERIALS: CARBON STAINLESS STEEL STAINLESS STEEL ]
STEEL WITH'SS FLANGES WITH CARBON STEEL FLANGES
O PSTREAM OF PUMPS & FILTERS O O (@) :
O HOWNSTREAM OF FILTERS O O O ]
@] @] @] O .
O O O O
[l pumps  @ear < RATED FLow < PRESSURE €€0LD START < DRIVER RATING < SPEED COUPLING  MECH. SEAl} ]
or Scfew Type Only) m3/h (bar) REQ'D (Kw) (Kw) RPM REQ'D REQ'D
NAIN O O :
AUXILIARY O O ]
| ] PUMP CASING MATERIAL (Ref. 2.12:3.1): MAIN PUMP AUX PUMP ]
D GUARD(S) REQ. FOR COUPLING(S): O MAIN PUMP O auxpump O GUARD TYPE OR CODE ]
O AuxILIARY PUMP CONTROL: () manuaL O AuTomATIC O ON-OFF-AUTO SEL. SWITCH: O BypPurcH. O BYMFR. | |
O WIRING TO TERMINAL BOX: O BypurcH. O BY MFR.| |
O switcHes O RTD'SITHERMOCOUPLES
O coolEers: O sheetaTuBe O sINGLE O puaLw/TRANSFERVALVE O MmressTD. O asmevii O OTHER ]
O. REMOVABLE BUNDLE O waTER cooLeED O AIR COOLED W/AUTO TEMP CONTROL O pLATE TYPE ]
O’ W/BYPASS & TEMP CONTROL VALVE: O MANUAL O AUTO (SELF ACTUATED) ]
Note: See|sepafate heat exchanger data sheet for details. Specify % glycoil on coling water side. O auTo (PNEUMATICALLY ACTUATED)
O etdrs) O siNGLE O DUAL W/ITRANSFER VALVE O MFRs sTANDARD O asmevil O OTHER ]
O CODE STAMP REQUIRED ]
[] bEsIGN PRESSURE, bar [ ApPcLEan, bar [ AP coLLaPsE, bar ]
[ nomINAL RATING, pm [ cARTRIDGE MATERIAL, <> CARTRIDGE PART N° ]
[l BONNET MATERIAL, [ casING MATERIAL, O FURN.SPARE CARTR..QTY
[] sys. coMPONENT supp. MANUFACTURER MODEL MANUFACTURER MODEL
<> maIN PUMP < olL cooLEr) ]
<> AUXILIARY PUMP <> TRANSFER VALVE(S) ]
<> MECHANICAL SEALS <> PUMP COUPLING(S) ]
<> ELECTRIC MOTORS <> SUCTION STRAINER(S) ]
STEAM TURBINES < cHECK VALVE(S)

O OIL FILTER(S)

NOTE: Except where specifically stated otherwise, all pressures shown are GAUGE PRESSURES
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ISO 13707 Appendix A
[O] COOLING WATER SYSTEM
1| O COOLING SYS. REQ'D FOR: O compressorcyL.s) O INTERcoOLER(S) O aFTERcOOLER O olL cooLer(s) O ROD PACKINGS
2 O HEATERS REQ.D FOR PRE-HEATING: O eLec.wi THERMOSTAT(S) O STEAM ||
3|O PRESSURE FORCED CIRCULATING SYS: O open  pPINGBY: O purcH. O MFR O CLOSED, PIPING BY MFR. ||
4 MAIN WATER PUMP DRIVEN BY: O erlec MoTOR O STEAMTURBINE O OTHER ||
5 AUX WATER PUMP DRIVEN BY: O etec.motor O steamTUurRBINE O OTHER ||
6| O SEP|CONSOLE FOR COOLING WATER SYS.: O ONE CONSOLE PER COMP. O ONE CONSOLE FOR comprs | |
7 NOTE: Instrumentation to be Listed on O CONSOLE TO BE OF DECK PLATE TYPE CONSTRUCTION SUITABLE FOR ||
s Instrumentation Data Sheets MULTI-POINT SUPPORT AND GROUTING WITH GROUT & VENT HOLES.
9| O HBLECTRICAL CLASSIFICATION : (ZONE . GAS GROUP , TEMPERATURE CLASS O NON-HAZARDOUS | |
10|[O] BASIC SYS. REO'MTS (NORM. COOLING WATER ELOW DATA O cooL'G WATER TO BE % ETHYL'NE GLYE'L ||
11 FORCED THERMO  STAND FLOW PRESSURE ( INLETTEMP OUTLET TEMP FLOW
1 COOLING SYPHON PIPE mlh (bar) oc oc GLASS
13 YLINDER(S),  STAGE O O (@) (@) :
14 YLINDER(S),  STAGE O O (@) o ||
15 YLINDER(S),  STAGE O O (@) O[]
16 YLINDER(S),  STAGE O O O O ||
17 YLINDER(S),  STAGE O O (@) O ||
18 YLINDER(S),  STAGE O O (@) O[]
19 PRESSURE PACKING TOTAL O O[]
20 INTERCOOLER(S) TOTAL O O ||
21 FTERCOOLER O O ||
22 IL COOLER(S) O O[]
23 O o ||
24 TOTAL FLOW ||
25| [] sys.|prESSURES: [ pesicN, par [ ] HYDROTEST, bar  [O] RELIEF VALVE(S), SETTING | bar| |
26/[O] WATER RESERVOIR: SIZE, m DIA X mmHT. < cAPACITY m* @ Normal Opérating Level
27 <> RESERVOIR MATERIAL <> INTERNAL COATING, TYPE ||
28 RESERVOIR LQCATION O ABOVE COMPRESSOR O BELOW COMPRESSOR ||
29 O LeVEL GAUGE O LeveLswitcH O prRAINVALVE O INSPECTION & CLEAN-OUT OPENINGS ||
raTD LW & press. O sharT PwRODRIVERRTGED  SPEED  COUPLING MECH.SEAL ||
m¥h (bar) kw kW RPM REQD REQD
32 AIN O O :
33 UXILIARY O O ||
34 [ ] PUMP CASING MATERIAL MAIN PUMP AUX PUMP ||
35 D GUARD(SYREQ.'D FOR COUP'G(S) O wmaIN PUMP O auxpump O GUARD TYPE OR CODE ||
s8] O AuxpumpeonTroL: O MANUAL O auto O on-orr-auTo SEL. switcH: O BY PURCH. O BY MANUFACTURER ||
37 O wirRING TO TERMINAL BOX: O BY PURCH. O BY MANUFACTURER
38[ O coolIKGWATER HEAT EXCH.: O sHELL& TUBE O siNGLE O puaLwrmransrervALVE O 1emac O TeMpR ||
39 N AIR COOLED EXCHANGER WITH TEMPERATURE CONTROL VALVE O PLATE TYPE | ]
40 O W/BYPASS & TEM. CONTROLVALVE O manuaL O auto O LOUVERS FORAIREXCH. | |
41 NOTE: See separate cooler data sheet for details, specify % Glycol on both shell and tube sides
42| SYS. COMPONENT SUPP. MANUFACTURER MODEL MANUFACTURER MODEL [ |
4| O wmanpuve <> TEMP CONTROL VALVE(S) ||
4| <O auxiLiary PuMP <> TRANSFER VALVE(S) ||
45| <> MECHANICAL SEALS <> PUMP COUPLING(S) ||
46| < ELECTRIC MOTORS & ||
471 > STEAMTURBINES & ||
48| < HEAT EXCHANGER(S) & ||
ol O & [ ]
o] O &
© 1SO 2000 - All rights reserved 85


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

JOB NO. ITEM NO.
RECIPROCATING COMPRESSOR REVISION NO. DATE
DATA SHEET PAGE 13 OF 22 BY

ISO 13707 Appendix A

uoIsINSY

© 0O N O U~ W N

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25

26
27
28
2!
3

o ©

31

32
33
34

35
36
37
37
38
39
40
41
42
4
44
45
46

w

PULSATION SUPPRESSION DEVICES FOR RECIPROCATING COMPRESSORS
THESE SHEETS TO BE FILLED OUT FOR EACH SERVICE AND/OR STAGE OF COMPRESSION

appLicaBLETOo: O prorPosaLs O PURCHASE O asBuLT -
FOR/USER |
SITE/LOCATION AMBIENT TEMPERATURE MIN/MAX / c | |
COMPRESSOR SERVICE MINIMUM DESIGN TEMPERATURE |
COMPRESSOR MANUFACTURER. NUMBER OF COMPRESSORS |
SUPPRESSOR MANUFACTURER. MODEL/TYPE
GENERAL INFORMATION APPLICABLE TO ALL SUPPRESSORS
TOTAL NUMBER OF SERVICES AND/OR STAGES |
TOTAL NUMBER OF COMPRESSOR CYL. TOTAL NUMBER OF CRANKTHROWS STROKE mmRrPM || ]
O PRESSUHE VESSEL CODE O CODE STAMP REQUIRED |
O OTHER APPLICABLE PRESSURE VESSEL SPEC. OR CODE |
O THIRD PARTY APPROVAL OF: OpESIGN O CONSTRUCTION BY: APPOINTED BY: ¢OPURCHASOR O VENDOR |
RADIOGRAPHY OF WELDS: O NoNE O spotr O 100 O ivpacTTEST , OLSPECIAL WELDING REQUIREMENTS |
O sHopingPECTION O WITNESS HYDROTEST O OUTDOOR STORAGE OVER 6 MONTHS, <O SPECIAL PAINT SPEC |
O Luse sepvice O NON-LUBE SERV. O NOOIL ALLOWED INTERNALLY ~ DRY TYPE INTER.CORROSION COATING O YES Ono | |
ACOUSTIC SIMULATION STDY, DESIGN APPROCH:  O'1. OL.\WSIMPLIFIED MANUAL ANALYSIS OF PIPING SYJTEMS | |
O 2. ACOUSTIC SIMULATION STUDY ~ (O32ACOUSTIC SIMULATION AND MECHANICAL RESPONSE
CYLINDER, GAS, OPERATING, AND SUPPRESSOR DESIGN DATA
SERVICE STAGE NG,
[O] COMPREFSOR CYLINDER DATA (THIS SERVICE ONLY) No ©FCYLINDERS ON CRANKSHAFT THROW(S) No:
[ cLEARANCE VOLUME %:  HE CE CRANK ANGLE(S) BETWEEN MANIFOLDED CYLINDER(S) :
NOTES: CYLINDER BORE DIAM: mm STROKE mm RPM |
ROD DIAM: mm PISTON DISPLACEMENT mo ||
UNLOADERS FOR  OsTarT-uPONLY Ocap.conTRoL ONonE | |
oPERATING MODE O pousLE AcTING OsiNGLE AcTiINg O goTH
O GAS HANPLED-SEE DATA SHEET P 1 FOR NORMAL:ALTERNATIVE NORMAL OPERATING GAS |
AND/OR §TART-UP CONDITION AND GAS O CORROSIVE PRESENT (DESCRIBE): |
MOLAR MASS CplCv (K) @escor | ¢ | |
SEE GAS ANALISYS P 2 FOR COMPLETE GAS(COMPOSITION AND Z AT INLET Z AT OUTLET [ [
COMPRESSIBJLITY FACTORS. O OPERATION IN PARALLEL WITH:
[] cOMPRE$SOR MANUFACTURER'S,RATED CAPACITY Kglh  STANDARD VOLUME FLOW mafh
[O] LINE SID] OPERATING ABSOLUTE PRESSURE INLET, (bar) DISCHARGE, (br) |
[O] oPERATING TEMPERATURE WITHIN SUPPRESSORS INLET, °C DISCHARGE, c |
O ALLOWABLE PRESSURE'DROP THROUGH SUPPRESSORS AP bar / % AP bar / %
INLET SUPPRESSOR DISCHARGE SUPPRESSPR
O SUPRESYORTAG NUMBER
O COMBINATION INCET SUPP SEPARATOR/INTERNALS O vesO o T O VEsO WO O YESO NO
[O] NO. (QTY) OF INLET & DISCH. SUPP. PER STAGE
O ALLOWABLE PEAK-PEAK PULSE @ LINE SIDE NOZZLE bar / % bar / %
O ALLOWABLE PEAK-PEAK PULSE @ CYL FLANGE NOZZLE bar / % bar / %
O DESIGN FOR FULL VACUUM CAPABILITY O ves O no O ves O no
O MAWGP AND MINIMUM REQUIRED TEMPERATURE* bar @ °C bar @ °C
O INITIAL SIZING VOL. PER FORMULA OF 12.2.2.2** mé m?
*NOTE: After design, the actual Mawgp & temp are to be determined based on the weakest component and stamped on the vessel. The actual Mawp

is to be shown on pg.14 line 9

*NOTE: This is a reference voloume only, final design volume to be shown on P 14 line 7

NOTE: Except where specifically stated otherwise, all pressures shown are GAUGE PRESSURES
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
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41
42
43
44
45
46
47
48
49

PULSATION SUPPRESSION DEVICES FOR RECIPROCATING COMPRESSORS (CONT'D)
THESE SHEETS TO BE FILLED OUT FOR EACH SERVICE AND/OR STAGE OF COMPRESSION

SERVICE
STAGE NO.

CONSTRUCTION REQUIREMENTS & DATA

©)
@)

<> ACTUAL MATERIAL DESIGNATION

O

|§| COR
<> WAL
[ nom

SUPRESSOR TAG NUMBER

INLET SUPPRESSOR

DISCHARGE SUPPRESSOR

BASIEMATERACREOUIRED—ES—SSEFE-

SHELL/HEAD
Oves O no
O REQUIRED

SHELL/HEAD

SPE(QIAL HARDNESS LIMITATIONS, HRC
OSION ALLOWANCE., mm
THICKNESS

SHELL DIA X OVERALL LGTH.

I:l PIPEIOR ROLLED PLATE CONSTRUCTION
<> ACTUAL MAWGP AND TEMPERATURE

©)
@)

MININIJUM DESIGN METAL TEMP (7.8)
INLET SUPRESS. TO BE SAME MAWGP AS DISCH'RGE SUPPRESS.

<> MAX EXPECTED PRESSURE DROP(A P, %) LINE PRESS

<> MAS!

O

(EACH)
INSUL NUTS & ALLOW. FOR INSULATION REQUIRED (X)

<> EXPHCTED P-P PULSATION @ LINE SIDE/CYL FLANGE
<> % LINE PRESS BASED ON FINAL SUPPRESSOR DESIGN

|§| SUPHORTS, TYPE/QUANTITY

/

/

O sHELL & HEADS O WELDS

O sHELL & HEADS-OWELDS

mm

mm

mm / mm

mm / mm

X mm / m3

X mm / mm3

I:l PIPE D ROLLED PLATE

I:l PIPE I:l ROLLED|PLATE

bar @

°c bar @ °C

°C

Ovyes O no

AP bar /

% |AP bar / %

kg

kg

% /

%/

% %

CONNECTION REQUIREMENTS & DATA

O

LINE BIDE FLANGE. SIZE/RATING/FACING/TYPE
COMP CYL FLANGE(S), QTY/SIZE/RATING/FACING/TYPE

FLANGE FINISH, O per12315 O SPECIAL (SPECIEY)

©)
O
©)

INSPECTION OPENINGS REQUIRED (12.3.13.)
O 9 PECIAL-QTY. SIZE, /FLG TYPE & RATING
<> *QTY. SIZE, [FLG TYPE & RATING

O ves

O no O BLINDED

Ovyes OnNo O

BLINDED

VENT CONNECTIONS REQUIRED
O 9 PECIAL-QTY. SIZE, /FLG TYPE & RATING
<> *QTY. SIZE, /IFLG TYPE & RATING

Ovyes O no

Ovyves O

NO

CONNECTIONS REQUIRED
O 9 PECIAL-QTY. SIZE, /FLG TYPE'&RATING
<> *QTY. SIZE, /[FLG TYPE & RATING

Ovyes O no

Ovyes O

NO

PREYSURE CONNECTIONS REQUIRED
O { PECIAL-QTY. SIZE;/[FLG TYPE & RATING
<> *QTY. SIZE, [FLGTYPE & RATING

Oves Ono

Oves O no

ADDIFIONAL TEMPERATURE CONNECTIONS REQUIRED (12.3.11.)
O 4PEGIAL-QTY. SIZE, IFLG TYPE & RATING
QO cyLNOzZzZLE O MAIN BODY

Oves Ono

Oves O no

<> * QTY. SIZE, /FLG TYPE & RATING

O

ADDITIONAL PRESSURE CONNECTIONS REQUIRED (12.3.11.)

Oves Ono

Oves O no

OTHER DATA

AND NOTES

<> COMPRESSOR MFG'S SUPP. OUTLINE OR DRAWING NO.
<> SUPP. MFG'S OUTLINE OR DRAWING NO.

NOTE: * INDICATES AS BUILT CONDITION

REMARKS:
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ISO 13707 Appendix A
SHELL AND TUBE HEAT EXCHANGERS FOR RECIPROCATING COMPRESSORS
THESE SHEETS TO BE FILLED OUT FOR EACH EXCHANGER |
1|appLicaBLe To: O proposas O PURCHASE O asBulLT ||
2|FORIUSER
3 S|TE/LOCATI NI AMBIENT TEMPERATIIRE I\IuI\IIMIAY L °C |
4|cOMPRESSOR SERVICE NUMBER OF COMPRESSORS :
5|COMPRESSOR MANUFACTURER. MODEL/TYPE ||
6| EXCHANGER [MANUFACTURER.
7 GENERAL INFORMATION APPLICABLE TO ALL EXCHANGERS
8| TOTAL NUMBER OF SERVICES AND/OR STAGES ||
9| O PRESSURE VESSEL CODE O CODE STAMP REQUIRED Orema'c OTEMA A ||
10/ O OTHER APPLICABLE PRESSURE VESSEL SPECIFICATIONS ||
11/ O THIRD PARTY APPROVAL OF: ODESIGN O CONSTRUCTION BY: APPOINTED BY: . ©OPURCHASOR O VENDOR ||
12|  RADIOGRAPHY OF WELDS: Onone O spor O 100 O impacT TEST  OXSPECIAL WELDING REQUIREMENTS ||
13| O sHop iINngPECTION O WITNESS HYDROTEST O OUTDOOR STORAGE OVER 6 MONTHS /, O-SPECIAL PAINT SPEC ||
14/ O LuBe sERvicE O NON-LUBE SERV. O NOOIL ALLOWED INTERNALLY ~ DRY TYPENTER CORROSION COATING O ves | Ono | |
15|NOTES: USE THIS DATA SHEET FOR ALL PROCESS GAS EXCHANGERS AND SPECIAL OIL AND COOWNG WATER COOLERS ||
16 USE BTANDARD TEMA HEAT EXCHANGER SPECIFICATION FOR STANDARD OIL AND CQONNG WATER COOLERS
18 PERFORMANCE OF ONE EXCHANGER
19| O THIS EXQHANGER ISFOR: QO INTERCOOLING BETWEEN & STAGEN O AFTERCOOLER pousLe PPE: O yves Qno ||
20 O sPECIAL OIL COOLER O SPECIAL COOLING WATER COOLER ||
21] O cooLANT SIDE TO BE PER 5.1.3. Oves ONo O ToTAL NUMBER OF IDENTICAL EXCHANGERS PER THIS DATA SHEET ||
22| [ besIGN uTY Kw SIZE (HORIZONTAL/VERIGAL) ||
23| L1 TRANSFHR RATE: SERVICE WimzK CLEAN W/mzK MTD (EFF) K|
24| L ToTAL sreace EFp) m2 SHELL/UNIT SURFACE PER SHELL (EFF) m2
25 SHELL SIDE TUBE SIDE
26| O FLUID
271 O TotaL Fljow kg/h
28 INLET OUTLET INLET quTLET
29][O] Liquip kg/h
30|  [O] bengiTy kg/m?
31| [O] THERMAL conpbucTviTY W/mK
32| |O| sPEqIFIC HEAT k/kg K
33| O] kiNepaTIC ViscosiTY mm2/s
) | % GLYCOLAN WATER
35
36[[O] vapour kg/h
37 [OlMoLARMIASS kg/kmol
38 O|pENSTTY Kgrms
39 O|THERMAL CONDUCTIVITY W/mK
40 OlspeciFic HEAT kJlkg K
2 IOJKINEMATIC ViSCOSITY mm?/s
42 [OlLATENT HEAT klkg K
43 [O]bEw POINT AT OPERATING PRESSURE °C
44][O] NON CONDENSABLES kg/h
45 [OlmoLAr mass kg/kmol
46]O] STEAM LEFT IN GAS kg/h
47]|O] wATER cONDENSED; kg/h
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RECIPROCATING COMPRESSOR REVISION NO. DATE g'
DATA SHEET PAGE 16 OF 22 BY
ISO 13707 Appendix A
SHELL AND TUBE HEAT EXCHANGERS FOR RECIPROCATING COMPRESSORS (CONT'D)
THESE SHEETS TO BE FILLED OUT FOR EACH EXCHANGER [ |
1] O ICOOLING BETWEEN & sTAGE  OAFTERCOOLER SHELL SIDE TUBE SIDE
2 INLET OUTLET INLET OUTLET
3 |:| TEMPERAILRE °C
4| [] PRE4SURE CONNECTIONS REQUIRED bar
5([O] PreqsURE DROP bar
6|[O] veLogiTy mis
7|[O] Foune FacTOR m2K/KW
8|[O] pesiEN PRESSURE bar
9| [] HYDHOSTATIC TEST PRESSURE bar
10| [J pESIGN TEMPERATURE °c
11 [J corrosIoN ALLOWANCE mm
12| [ NUMBER OF PASSES
13| [] DIFF§RENTIAL DESIGN PRESSURE bar
14| [ rLow ARRANGEMENT PARALLEL COUNTERFLOW CROSSHLOW
15 CONSTRUCTION
16| [ sHELL DIAMETER (0D/ID) mm / mm | BAFFLE TYPE [] MASS OF BUNDLE &FHELL kg
17| [ NUMBER OF TUBES ] No x SPACING X mm  |< MASS BUNDLE kg
18|[O] Tug 0D x LENGTH [] secMmeENTAL cuT % <> MASS FULL OF WATER kg
19| [O] TUBEWALL THICKNESS mm x mm  [|[O] mMPIGEMENT BAFFLE (vesiNO) [<> @V INLET NozzLE] kg/m?s|
20( [] TuBg{PITCH mm | ExBANSION JOINT (vesiNo) [<>  ©v BUNDLE ENTR kg/m?s|
21| O TEMA cLASS mm /- 30<p80-B90 <P 45 [J\ExXP_JOINT DESIGN TEMP. °c |[> ©VBUNDLE EXIT kg/m?s|
22([O] VESSEL DESIGN CODE |O] sURFACE PREPARATION Ol TEMA TYPE
23([O] copg sTAmP YESINO® @ PAINT |0l FLoaT TuBE sHT Jves O no
24|  REMQVABLE TUBE BUNDLE vesivo | O INSULATION (YESINO)
25| TuBES O u-BEND O straiT Ol BYPASS SEALS ARGEMNT  (Y/NO) SEAL TYPE LONG BAFFLE
26|  SHELL COVER O INTEGRAL O removaslE  [lOlTuse To TuesHEET JoINT:  ORoLLED O weLbEp OoTHER
27 MATERIAL/ (Mark SR for stress-relieved, XR for radiographed
28|[0] Tuegs [Ol sHELL
29|[O] Tued| sHEET [Ol sHELL covER
30|[O] eArF| EsTUBE SUPPORTS [Of sHeLL FLANGE
31{[0] TiE RpDS AND SPACERS [O] cHANNEL/BONNET
32|[O] LondiTupinaL BAFFLE [Ol cHANNEL cover
33[|O] GASHET (SHELL sIDE) [Ol cHANNEL FLANGE
34|[O] GASKET (TUBE SIDE) [Ol FLOATING HEAD COVER
35/[0] BoLTnG [Ol expansion NO
36||O] FLOAINING HEAD'GASKET [Ol FLOATING HEAD SEAL
37[[0]
38 NOZZLES SHELL SIDE TUBE SIDE
39 No SIZE RATING & FACING |No  SIZE RATING/FACING
40 @l INLET mm | ~ mm
41 @l OUTLET mm | ~ mm
42 @l VENT mm | ~ mm
43 @l DRAIN mm | ~ mm ||
44|[C] PRESSURE GAUGE (EA. NOZZLE) mm | mm ||
45([O] THERMOWELL CONN. (EACH NOZZLE) mm | mm ||
46{[O] INTERCONNECTING CONNECTION mm | mm ||
47([0] sPECIFY GAS SIDE FLANGE FINISH | mm | mm
48|REMARKS: ALL PRESSURES ARE GAUGE PRESSURES. USE SEPARATE SKETCH FOR NOZZLE ORIENTATION
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JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION NO. DATE g
DATA SHEET PAGE 17 OF 2 BY
ISO 13707 Appendix A
[O] INSTRUMENTATION
1lpurcraser ToFILLIN ([ O O ) AFTER COMMODITY TO INDICATE: [ By comp. MFR. O By purcH. O BY OTHERS
2|  INSTRUMENT & CONTROL O ONE FOR EA. UNIT O ONE COMMON TO ALL UNITS ||
3l paner (O O O) O MACHINE MOUNTED O rFree sTaNDING (OFFUNIT) O LocaL O remote O ouTDOORS ||
4 O PNEUMATIC O etec. O etectronic O Hypraulic O PROGRAMMABLE CONTLR ||
5 O ZONE ‘GAS GROUP TEMPERATURE CLASS O INTRINSICALLY SAFE | |
6 O Ex) O Exe) O Exp) O Ex() O usearriErsBY( [1 O Oy [ |
7 O DEGREE OF PROTECTION (IEC 529): ||
8 O OTHER ||
9 O VIBRATION ISOLATORS O STRIP HEATERS O purGe connecTIoN O EXTRA CUTOUTS ||
10 O ANNUNCIATOR WITH FIRST-OUT INDICATION LOCATED ON CONTROL PANEL ||
11 O PURCHASER'S CONNECTIONS BROUGHT OUT TO TERMINAL BOX BY VENDOR ||
12| ADDITIONAL PANEL REMARKS: ||
13 ||
14 ||
15
16| O INSTRUMENTATION SUITABLE FOR: O inboors O outboors O OTHER
17| O PREFHRRED INSTRUMENT SUPPLIERS, (TO BE COMPLETED BY PURCHASER), OTHERWISE MANGFACTURER'S STANDARD APPLIES ||
18 PRESSURE GAUGES MFR SIZE & TYRE MTL ||
19 TEMPERATURE GAUGES MFR SIZE & TYPE MTL ||
20 LIQUID LEVEL GAUGES MFR TYPE MTL ||
21 DIFFERENTIAL PRESSURE GAUGES MFR SIZE & TYPE MTL ||
22 PRESSURE TRANSMITTERS MFR TYPE MTL ||
23 LIQUID LEVEL TRANSMITTERS MFR TYPE MTL ||
24 PRESSURE SWITCHES MFR TYPE MTL ||
25 TEMPERATURE SWITCHES MFR TYPE MTL ||
26 LIQUID LEVEL SWITCHES MFR TYPE MTL ||
27 DIFFERENTIAL PRESSURE SWITCHES ~ MFR TYPE MTL ||
28 CONTROL VALVES MFR TYPE MTL ||
29 PRESSURE RELIEF VALVES MER TYPE MTL ||
30 SIBHT FLOW INDICATORS MFR TYPE MTL ||
31 VIBRATION MONITORS & EQUIPEMENT ~MFR TYPE MTL ||
32 THERMOCOUPLES MFR TYPE MTL ||
33 RTD'S MFR TYPE MTL ||
34 SPLENOID VALVES MFR TYPE MTL ||
35 ANINUNCIATOR MFR MODEL & (QTY SPARE POINTS) ( ) [ ]
36 PROGRAMMABLE.CONTROLLER MFR TYPE MTL ||
37 MFR TYPE MTL ||
38 MFR TYPE MTL ||
39
40| O PRES$UREGAUGE REQUIREMENTS O Liguip FILLED PRESSURE GAUGES: O YEs O no
2 LOCALLY PANEL LOCALLY PANEL | |
42|FUNCTION MOUNTED MOUNTED TRANSM.* PROCESS GAS: MOUNTED MOUNTED [ ]
43| LUBE OIL MAIN PUMP DISCHARGE (Oo Oy (0o ©) o NeTPress. (1O O) (OO O):
44| LUBE OIL AUX. PUMP DISCHARGE (Oo o)y (0o ©) o e@eeastace (OO Oy (OO O)_|
45| LUBE OIL PRESS. AT FRAME HEADER (doO)y (do O) o oisch.press. (1O O) (OO O)_
46| LUBEOILFILTERAP (Do) (Oo O) o @ EA. STAGE (0o ) (OO0 O]
47 COOLING WATER INLET HEADER (0o o)y (0o ©) o (o Oy (Oo O)_
48 (Do) (o O) o (0o o) (00 O |
49 (Do) o O) o (0o o) (0o O]
50| REMARKS: ||
51 ||
52
53|NOTE: *PNEUMATIC/ELECTRONIC TRANSMITTERS ARE REQUIRED FOR PANEL MOUNTED READINGS WHERE CHECKED ( ) Y
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o)
JOB NO. ITEM NO. 2
RECIPROCATING COMPRESSOR REVISION NO. DATE 2
DATA SHEET PAGE 18 OF 22 BY S
ISO 13707 Appendix A
INSTRUMENTATION (CONT'D)
1|TEMPERATURE MEASUREMENT REQUIREMENTS LOCALLY PANEL GAUGEW/  THERMO RTD IS
2|FuNcTION MOUNTED MOUNTED  CAPILRY cPLsys svs  svs| |
3] Lueeor O metto O oUuT OF FRAME (Do o) (Do) O O O O :
4l wuBeo O merto O oUT OF COOLER (Do) (Oo ) O O O O ||
5/ MAIN JOURNAL BEARINGS (THERMOCOUPLES OR RTD'S ONLY) (0o O) (Do) O O O O ||
6 (OTOR BEARING(S) (THERMOCOUPLES OR RTD'S ONLY) (O QO) (OO O) 0O O (@) O |
71  qooLNnG WATER HEADER: O INLET O outLET (Do) (Oo ) O O ) O ||
8| gvL coouncwaTER: O et O outtet Oeacvt (OO O) (OO O) O @] O O ||
9|  PROCESS GAS: O et O piscH. O EAcHcYL (Do o) (Do) O O O O[]
10l mTercooLers) O et O cas O wATER (Do) (Oo ) O O O O ||
11 O bpiscH. O cas O wATER (0o O) (Do) O O O O ||
12|  AFtercooler: O et O eas O WATER (Do o) (Oo0O) O O O O[]
13 O piscH. O cas O WATER (Do ) (0o o) © O O O[]
14 dooLiNg WATER O INLET O OUTLETICOOLED PKG CASE(S) ( Oo O) (0o O)yY~0 O O O ||
15|  PRESS. PGK CASE, CYL PIST ROD (THRM'CPLS OR RTD'S ONLY) (0o O) (0o @) ©) ©) O[]
16| dompressorvaLves Osucr. O oisch.tesorrrosony (O O O) (O0Q) O O O O ||
17 (0o O) AOO) O O O O [ |
18 (OO0 OHYOFo O) O e) e) O[]
19
20|  ALARM & SHUTDOWN SWITCH REQ'MTS NOTE: ALARM & SHUTDOWN SWITCHES SHALL EACH BE INDEPENDANT TO THE OTHER
21 ANNUNCIATION POINTS [ ]
2 ALARM SHUTDOWN [ ]
23 N [iner] N [ineTo TOFAL [ |
24 PNL [ROOM | PNL |ROOM Nb. [ ]
25 SHUT BY |PANEL| BY [PANEL dr [ ]
26 HUNCTION ALARM DOWN MFR | OTHRS| MFR | OTHRS POINTS [ |
27 LOW LUBE OIL PRESS. @ BEARING HEADER 00 O)yOdoO) O O O [e) [ ]
28 HIGH LUBE OIL A P ACROSS FILTER (0o O)Oo o) © O O O ] :
29 LOW LUBE OIL LEVEL, FRAME (o &) o Oy O O O O ] ||
30 AUX LUBE OIL PUMP, FAIL TO START (Oo &) (Ooo) O O O O ] ||
31 CYL LUBE SYSTEM PROTECTION (0o &) Ooo) o O O e) ] ||
32 COMPR. VIBRATION, SHUTDOWN GNLY (0o o) O O O O ] ||
33 VIBRATION, W/ CONTINUOUS MONITORING (0o &) (Ooo) O O O O ] ||
34 ROD DROP DETECTOR, CONFACT TYPE(1/CYL) (0o &) Ooo) o O O O ] ||
35 ROD DROP PROXIMITY (PROBE (1/CYL) (0o &) o Oy O O O O ] ||
36 OIL TEMP OUT OF FRANE (0o &) (Ooo) O o |0 ®) o [ ]
37 HIGH GAS DISCHNEMP EACH CYLINDER (0o &) Ooo) o O O (@) ] ||
38 HIGH JACKETWATER TEMP., EA. CYL (0o &) o Oy O O O O ] ||
39 LOW SUCTION PRESS., FIRST STG INLET (0o &) (Ooo) O O O O ] ||
40 HIDISCH PRESS. O FINAL O EasTG (0o &) Ooo) o O O e)
2 HI CYL! GAS A P, EACH STAGE (0o O)ygoO) O @] @] O o [
42 BHIQ. LEV.. EA MOISTURE SEPARATOR (dJo OY(@do oy © @) @) @) :
43 LOW PURGE GAS PRESS, DISTANCE PIECE(S) (0o &) Ooo) o O O O ||
44 HI X-HD PIN TEMP (o &) o Oy O O O O ||
45 PRESS PKG CASE (PISTON ROD TEMP) (0o &) (Ooo) O O O O ||
46 (0o &) Ooo) o O O O ||
47 TOTAL NUMBER OF ANNUNCIATION POINTS
48| O SWITCH CONTACT OPERATION NOTE: EACH SWITCH SHALL BE MINIMUM SPDT ARRANGEMENT :
49 O ALARM CONTACTS SHALL: O OPEN ( DE-ENERGISE) TO SOUND ALARM & BE ENERGIZED WHEN COMPR. IS IN OPERATION ||
50 O CLOSE (ENERGIZE) TO SOUND ALARM & BE DE-ENERGIZED WHEN COMPR. IS IN OPERATION ||
51 O SHUTDOWN CONTACTS SHALL: O OPEN (DE-ENERGIZED) TO SHUTDOWN & BE ENERGIZE WHEN COMPR. IS IN OPERATION | |
52 O CLOSE (ENERGIZE) TO SHUTDOWN & BE DE-ENERGIZE WHEN COMPR. IS IN OPERATION | |
53|NOTES: WHERE SWITCHES ARE NORMALLY DE-ENERGISED (OPEN) ALTERNATIVE ARRANGEMENTS SHALL BE MADE TO ACHEIVE A FAIL SAFE SYSTEM | ]
54 FOR MINIMUM RECOMMENDED PROTECTION REQUIREMENTS SEE 10.5.1
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JOB NO. ITEM NO. s

RECIPROCATING COMPRESSOR REVISION NO. DATE )
DATA SHEET PAGE 19 OF 2 BY

ISO 13707 Appendix A

© 0 N O U D W NP

11
12
13
14
15
16

18
19
20
21
22
23
24

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
a7
48
49

51
52
53

[O] INSTRUMENTATION (CONT'D)

O MISCELLANEOUS INSTRUMENTATION O INTERCLR(S) OAFTERCLR O oiLcLlR O WATER CLR
SIGHT FLOW IND. (COOLING WATER ONLY) (OO O ) ror O cyLiackeTwaTER O ROD PRESS. PKG CASES
PNEUMATIC PRESSURE TRANSMITTERS (OO0 O ) For: |
PRESSURE TRANSMITTERS (ELEC. OUTPUT) (OO0 O ) For: |
PNEUMATIC LEVEL TRANSMITTERS o5 H
ALARM HORNS & ACKN'LMT TEST BUTTON (d0o O ) ]
CPNDUIT & WIRING W/JUNCT. BOXES (0o O ) ]
TEST VALVES (OO0 O ) For: |
DRAIN VALVES (OO0 O ) For: ]
LEVEL GAUGES (OO0 O ) For ]
TACHOMETER (0o O ) SPEED RANGE TO RPM[ |
CRANKSHAFT KEY PHASER (OO0 O ) For: |
AND TRANSDUCER ]

(0o o) |
(0o OH L
O SEPARATE LUBE OIL CONSOLE INSTRUMENTATION: PURCH. TO LIST REQ'MTS 1i{ ADBITION TO ANY ABOVE REQ'MTS ]
(0o O |
(0o o) L
(0o O)H -
(0o O
(0o O ) N
(00O -

O SEPARATE COOLING WATER CONSOLE INSTRUMENTATION: RURCH. TO LIST REQ'MTS IN ADDITION TO ANY ABOVE REQ'MTS |
RESERVOIR LEVEL GAUGE (00O ) ]
RESERVOIR LEVEL SWITCH O O ) ]

«doO) -
(0o O
(Do O) N
(0o o) |
[O] ReLiEE vaLves |
LOCATION BY MANUFACTURER TYPE O size < sermNe L
(0o o) |
(0o o) -
(0o O)H
(Do 0O) N
(0o O |
(0o O)H -
o O
(0o O ) N
(0o o) |
(0o O

NOTES: SEE MOTOR DATA SHEET FOR ADDITIONAL MOTOR INSTRUMENTATION REQUIREMENTS

FOR TURBINE DRIVERS USE APPLICABLE DATA SHEETS

FOR GEAR REDUCERS USE APPLICABLE DATA SHEETS

PURCHASER'S ELECTRICAL & INSTRUMENTATION CONNECTIONS SHALL BE MADE DIRECTLY BY THE PURCHASER
ADDITIONAL INSTRUMENTATION REMARKS/SPECIAL REQUIREMENTS:
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JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION NO. DATE S
DATA SHEET PAGE 20 OF 22 BY
ISO 13707 Appendix A
ELECTRIC MOTOR DRIVERS FOR RECIPROCATING COMPRESSORS
1|lappLicaBLeTo: O proposas O PURCHASE O asBULT
2|FORIUSER
3|sITE/LOCATION No COMPRESSORS: |MODEL/TYPE /
4|COMPRESSOR SERVICE RATED POWER OF DRIVEN EQPMENT (INCL. LOSSES) Kw
5|COMPRESSOR MANUFACTURER.
6|MOTOR MANUFACTURER. No OF IDENTICAL DRIVERS: |DRIVER RTG Kw
7 MOTOR DESIGN DATA
8|  APPJICABLE SPECIFICATIONS: BASIC DATA (CONTINUED) -
9 [] RATED MOTOR POWER Kw L]
10 O SYNCHRONOUS RPM [L]oBERATING RPM
11| O sITE|DATA O INSULATION CLASS :
12[ZONE: | GAS GROUP: TEMP. CLASS | O TEMPERATURE cLASS
13|ALTITUDE: m AMBIANT TEMP.MAX _ °C, MIN °C  |STARTING (9.1.2.3) L
14|USUAL JONDITIONS: ObusT O FUMES O FULL VOLTAGE O REDUCED VOLTAGE % ||
15 O OTHERS O INSTANTANEOUS VOLTAGE DIP AT STARTING | %
16| O DRIE SYSTEM VIBRATION: |
17| O v-eALT (Radial 1 vibratory load data review req'd by motor manufacturer) O STANDARD (@)
18] O TYPE MOTOR NOISE L]
19| O SQU|RREL CAGE INDUCTION OTHER DESIGN O 'STANDARD (@)
20| O syNEHRONOUS REMARKS: L]
21| O POWER FACTOR REQUIRED L]
22| O exithtion: OBrusHLEss O SLIPRING |
23| O FIELp DISCHARGE RESISTOR BY MOTOR MANUFACTURER
24| O woUND ROTOR INDUCTION ACCESSORY EQUIPMENT
25| O CONBTRUCTION (See 9.1.2.2) O BASEPLATE OSOLEPLATE OSTATOR SHIFT |
26|/ O cANFILEVERED QOWITHBEARINGS O SINGLE OTtwo O MANUFACTURER'S STANDARD FANS NON-SPARKING FANS | |
27 O INTESRAL  OpEDESTAL | O DC EXITATION L]
28|IEC TYPH: <>POWER REQUIRED Kw v o[ ]
29|ENCLOSURE: BY: O PURCHASOR O MANUFACTURER |
30| OExdl O exe) O Eexp) COOTHER DESCRIPTION L]
31|METHOD| OF COOLING O ENCLOSED COLLECTOR RINGS: |
32| O DOUBLE WALL CARBON STEEL TUBES O PURGED: MEDIUM PRESSURE | bar | |
33| O WATER SUPPLY: PRESSURE bar TEMPERATURE °c | O EXPLOSION RESISTANT, NON-PURGED |
34| O WATER ALLOWEDR P&\ TEMPERATURE RISE bar / kK | O rorcep venTiLATION L]
35|/ O WATER SIDE MINIMUM CORROSION ALLOWANCE mm <> mé/h PRESSURE DROP hm WATER | |
36| O FOULING FAGTOR m2K/kW QO BEARING TEMPERATURE DEVICES: L]
371O (AIR)(GAS) SUPPLY PRESSURE bar <> LOCATION |
38 O DEGREE OF PROTECTION IEC 529 P v DESCRIP TTON |
39 OTHER <> SET @ °C FOR ALARM, °C FOR SHUTDOWN
40| O BASIC DATA O SPACE HEATERS: |
41]1O % PHASE Hz <> Kw % PHASE Hz [
42| O sTD EFFICIENCY OPREMIUM EFFICIENCY O HIGH EFFICEINCY O MAX. SHEATH TEMPERATURE °C
43|NOTE: high efficiency motors require special inertia and current pulsation study for reciprocating compressors
44|NOTE: All pressures are GAUGE PRESSURES
© 1SO 2000 - All rights reserved 93
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JOB NO. ITEM NO. é
RECIPROCATING COMPRESSOR REVISION NO. DATE g
DATA SHEET PAGE 21 OF 22 BY
ISO 13707 Appendix A
ELECTRIC MOTOR DRIVERS FOR RECIPROCATING COMPRESSORS (CONT'D) SERVICE
ACCESSORY EQUIPMENT MANUFACTURER'S DATA
1|WINDING TEMPERATURE DETECTORS TORQUES (Nm): FULL LOAD -
2| O RESISTANCE TEMPERATUIRE DETECTORS: No/PHASE ~ / <>LOCKED ROTOR <> STARTING (SYM) -
3| SELECTOR SWHFEHAND-HBDISATORBY¥—O—POREHASOR——O—-MFR PUE—DP-(HNDY PUHHNHHNDY L
4 <> MAXIMUM STATOR WINDING TEMPERATURES: <> BREAKDOWN (IND) <> PULL OUT (SYN)
5 | °CFORALARM, °C FOR SHUTDOWN <>OPEN CIRCUIT TIME CONSTANT % ||
6| O oTHER <>SYMETR|CAL CONTRIBUTION TO SCTERMINAL FAULT
8|WINDING TEMPERATURE DETECTOR & SPACE HEATER LEADS: @ 1/2 CYCLE @ 5 CYCLES N
9| O IN saAME|coNDuUIT BOX OREACTANCES: SUB TRANSIENT (X"d) ]
10| O IN SEPARATE CONDUIT BOXES TRANSIENT (X'd) SYNC. (Xd) :
11] O MOTOR ARRANGED FOR DIFFERENTIAL PROTECTIONS: QAC STATOR RESISTANCE ohm @ °c ||
12| O SELF BAL ANCE PRIMARY CURRENT METHOD <>RATED KVA -
13| O c.T. DESCRIPTION <>kVA INRUSH @ FULL V & LGCKED ROTOR (SYN) | % ||
14] O EXTENDED LEADS ~ LENGTH m <>kVA @ FULL VOLTAGE\& 95% SPEED %
15| O SURGE ¢APACITORS <>MA><. LINE CURRENT I STATOR ON 1st SLIP CYCLE :
16| O LIGHTNING ARRESTORS @ PULL OUT (SYN) A
17| O c.1. FOR AMP METERS OACCELERATION TIME (MOTOR ONLY @ RATED V) | % ||
18 O DESERIPTION <>ACCELERATION TIME (MOTOR & LOAD @85% RT V) | %
19|MAIN CONDUIT BOX SIZED FOR: OMOMENT OF INERTIA (INCL. MOTOR SHAFT) | kgm? :
20| O maIN MJTOR LEADS Orvre <>R0TAT|ON FACING COUPLING END -
21 O INSYLATED O NON INSULATED <> No OF STARTS PER HOUR: COLD HOT -
22| O c1.'s FR DIFFERENTIAL PROTECTION: (MOUNTED BY: y [<) FIELD DISCHARGE RESISTOR ohm| |
23] O LIGHTNING ARRESTORS: (MOUNTED BY: ) <>RATED EXITATION FIELD VOLTAGE vbc| |
24| O c.T. FO AMP METER (MOUNTED BY: ) ORESISTANCE OF EXITATION FIELD @ 25°C | ohm| |
25| O SPACE HOR STRESS CONES <>EX|TAT|ON FIELD CURRENT @ FL & RATED PF | A ]
26| O AR FILTERS <>E><|TAT|ON FIELD CURRENT: MAX A, MIN A
27 <> MANUFACTURER <> TYRE OEXITATION Fetp [ reeosTaT [ FixED RESISTOR REQUIRED
28|REMARKS: SUPPLIED BY :
29 O BEARING TYPE LUBR. |
30 LUBE OIL REQUIRED m¥h @ | bar | |
31 <>T0TAL SHAFT END FLOAT
32 [0  MANUFACTURER'S DATA <>|_|M|T END FLOAT TO L
33|MANUFACTURER MOTOR ROTOR: Osoup [kevep [keviess -
34|FRAME No: FULL LOAD RPM (IND) MOTOR HUB: Osoup Okevep [keviess L
35|CURRENT @| STEADY EOAD: FULL LOAD: A 12L A |FOR WATER COOLED AND GAS FILLEDE MOTORS: -
36 <>CURRE T @ NON STEADY LOAD @ COMP. RATED POWER OF <>coouNG WATER REQUIRED
37 W BASED ON EXPECTED CURRENT PUIL SATION OF- % O CW TEMPERATURE RISE K PRESSURE DRQOP bar ]
38 IS EXPECTED TO BE A <>(AIR) (GAS) REQUIRED m¥h  PRES. MAINT. mbar :
38|EFFICIENCY @ STEADY LOAD: FULL LOAD: A 12L A O CURVES REQUIRED BASED ON mtr SAT. @ RATED VOLTAGE -
39|EFFICIENCY STATED IS: [Ostanoarp  [Jpremium [ HiGH O SPEED vs TORQUE (ALSO @ % RATED VOLTAGE) -
40|POWER FACTOR (IND): FULLLOAD  3/4L 2L QO SPEED vs POWER FACTOR -
41 OLOCKED ROTOR POWER FACTOR O SPEED vs CURRENT |
42| {DLOCKED ROTOR WITHSTAND TIME (COLD START) O AVAILABLE COOLING WATER TEMPERATURE °C
43|REMARKS: ]
44 L
45
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JOB NO. ITEM NO. s
RECIPROCATING COMPRESSOR REVISION NO. DATE g
DATA SHEET PAGE 22 OF 22 BY
ISO 13707 Appendix A
ELECTRIC MOTOR DRIVERS FOR RECIPROCATING COMPRESSORS (CONT'D) SERVICE
1 ] MANUFACTURER'S DATA (CONT'D) SHOP INSPECTION AND TESTS (CONT'D)
2|MASSES (kq): PAINTING: ]
3|NET MASS kg SHIPPING MASS kg | O MANUFACTURER'S STANDARD L]
4|ROTOR MASS ka MAX. ERECTION MASS ka | O SOLEPLATES EPOXY PRIMED -
5|MAX. MRINTENANCE MASS (IDENTIFY) kg/ O
6|DIMENTIONS (m): SHIPMENT ]
7|L m W m H m | O pomestic OEexPorT O EXPORT BOXING REQUIRE] ]
8 O OUTDOOR STORAGE MORE THAN 6 MONTHS ]
9|REMARKS: (@) |
10 |
11 |
12 |
13 |
14
15 O SHOP INSPECTION AND TESTS ADDITIONAL REFERENCE DATA
16|REF: 131.4. COUPLING:
17 REQD WITNESS OBSERVED | O SUPPLIED'BY ]
18|sHoP INsPECTION* @) O O O MFR [] mobEL ]
19| TESTING PER ©) O O MOTOR HALF COUPLING TO BE MOUNTED ON MOTOR
20|MFR STD SHOP TESTS O O O SHAFT BY: B
21|IMMER$ION TEST ©) (@) O O MOTOR MANUFACTURER |
22|SPECIRY TEST (LIST BELOW) O COMPRESSOR MANUFACTURER ]
23 @) e} Q O PURCHASER ]
24 @) (@) (@) -
25 ©) O O -
26 ©) (@) (@) ||
27 |
28|* SPEC|FIC REQUIREMENTS TO BE DEFINED
29|REMARKS / SPECIAL REQUIREMENTS ]
30 |
31 |
32 |
33 |
34 |
35 |
36 |
37 |
38 |
39 |
40 —
a1 |
42 |
43 |
a4 |
45 |
26 |
47 |
48 |
49 L
50 |
51
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A.2 Purchaser’s check-list

This check-list may be used to indicate the purchaser’s specific requirements when this International Standard
indicates, with a bullet (e), that a decision or information is required from the purchaser.

The check-list should be used in conjunction with the data sheets (A.1). Below, the purchaser should circle yes or
no, or mark the appropriate space with an X, or fill in the requirements.

NOTE The use of this check-list is optional where these items are covered by a narrative specification.

Item
Clause Question Answer

5.1.2 Requirements and maximum permissible sound pressure level?

Requirement:

Maximum permissible sound pressure level: dB (A)
5.1.7 Area classification for electrical components?

Applicable standards:

Are local codes and regulations applicable? Yes No
5.1.11 Which details of an initial installation check shall be agre€dyupon by vendor and

purchaser?

Operating temperature alignment check? Yels No
5.1.12 Equipment’s normal operating point specified<n the data sheet page 1, line 187 Yes No
5.1.14 Location and environmental conditions (see data sheet page 2).
5.2 Values specified by the purchaser, based on his experience?

for: maximum average piston speed: m/s

for: maximum speed: s~ (rpm)
5.3.2 Is 100 % unloading necessary? Yels No
6.1.2.6 Is coating of the running_bore of the cylinder required? Yes No
6.1.3.5 Self-contained, forced circulation, closed jacket cooling system to be furnished by Yes No

the vendor:
6.1.4.6 DN 12 indicatop tap at each end of each cylinder? Yels No
6.2.9 Shall the vehdor submit a written valve dynamics report? Yes No
6.2.11 Minimum hardness of valve seats for use with metallic valve plates HRC 327 Yels No
6.2.12 Iscunloading to be specified (data sheet page 3)? Yes No
6.3.3 Purchaser requires wear bands? Yels No
6.4.7 Are relief devices for crankcases required? Yes No
6.5.1 Type of distance piece, specified in data sheet page 8? Yes No
6.5.1.4 Provison for intermediate packing sealing gas required? Yes No
6.5.2 Type of distance piece covers required: Mesh screens / Louvered / Solid metal / Other
6.6.1 Are shields in the crosshead housing over the oil return drains required? Yes No
6.6.5 Closed liquid cooling system for packing to be supplied? Yes No
6.6.8 Venting and buffer gas cups for cylinder pressure packing required? Yes No
7.1.1 Have materials of construction been specified? Yes No
7.1.6 Has the presence and maximum amounts of corrosive, reactive or hazardous Yes No

agents or components in the process fluid been specified on the data sheet page 2?
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Clause Question Answer

7.1.10 Has the amount of hydrogen sulfide been specified on the data sheet page 2, Yes No
line 13?

7524 Is an agreement of the quality control of welds which are inaccessible required? Yes No

75.2.8 Shall the proposed welding designs of fabricated cylinders be available for Yes No
purchaser’s review?

7.6.1 Is notice of repairs to other major components required? Yes No

76.2.1 Welding code for repairs to forgings and castings? Yes No

7.75.1 Is 100 % radiography of butt welds or magnetic particle inspection or liquid Yes No
inspection of welds required?

7.75.3 Shall proposed connection sketches be submitted to the purchaser befere. [Yes No
fabrication?

7.8 Has the minimum design metal temperature related to the expected operating [Yes No
conditions been specified?

8.1.3.2 Has the type of driver for the auxiliary lubricating oil pump been specified on the |Yes No
data sheet page 11?

8.1.3.3 Shall the relief valve for crankcase driven pump be mounted outside the crankcase? |Yes No

8.1.4 Has the type of oil cooler been specified on the data sheet page 15? Yes No

8.1.6 Are dual lubricating-oil filters with separate or integral continuous-flow transfer valve  |Yes No
required?

8.1.7 Has the heating device for the oil reservoir been specified on the data sheet page 9? Yes No

8.2.1.1 Has the type of lubricator for compressor cylinders and for the pressure packing [Yes No
lubrication been specified on the data sheet (pages 9 and 8)7?

8.2.1.2 Lubricator to be driven: from crankshaft / indepéndently

8.2.1.4 Is a heating device with thermostatic gentrol for the lubricator reservoir required? Yes No

8.2.1.6 Which alarm functions for cylinderand pressure packing lubrication are required?
for cylinder:

for pressure packing:
(see also data sheet page18)

8.2.1.9 Are synthetic lubricants of compressor cylinder lubrication required and specified in  |[Yes No

data sheet page 97
8.2.3 Is an agreement of the method of pre-lubrication for divider block lubrication [Yes No

required?

Is an agreement for protection device for divider block lubrication required? Yes No
9.1.1.1 Has‘thge'type of driver been specified on the data sheet page 1, line 10? Yes No
9.11.2 Arethere process-variation or start-up conditions that affect driver selection? Yes No
9.1.1.3 Are the driver starting conditions specified on the data sheet? Yes No
9.1.2.2 Is the type of motor required specified on the data sheets (e.g. sheet 20, line 25)? Yes No

Shall single bearing motors be provided with a temporary inboard support device? Yes No
9.1.2.3 Are the type of motor electrical characteristics, starting conditions, type of Yes No

enclosure, specified on the data sheet page 207
9.1.24 Has the reduced voltage for starting-torque requirements been specified on the data  Yes No

sheet page 20?
9.1.2.12 Shall hydrodynamic motor bearings be supplied with oil from compressor frame Yes No

lubrication system? (Data sheet page 11)

9.13.1 Has the standard for turbine drivers been specified? Yes No
9.1.3.2 Is a separate lubricating oil system for turbine drive train in accordance with Yes No

ISO 10438-2 (or API Std 614) required?
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Clause
9.2.1.2
9.2.1.6
9.2.2.1

9.3.1
9511
9.5.1.11
9.5.1.15
9.5.1.16
9.5.2.3

9.5.2.9
9.5.2.12
9.5.3.3
9.6.1

9.6.2

9.6.3

9.6.7
9.6.11

9.6.13

9.7

9.8.2
9.8.4

10.1.1

10.1.5
10.1.8
10.2.1
10.3.1
10.3.2
10.3.3

10.4.1

98

Question Answer
Is a spacer coupling required? (data sheet page 9) Yes No
Are auxiliary couplings required to comply with ISO 146917 Yes No
Has the standard for guards been specified on data sheet page 4? Yes No
Is aluminium an acceptable non-sparking material for guards? Yes No
Has the standard for gear units been specified on data sheet page 47? Yes No
Has the type of mounting plate been specified on the data sheet page 4? Yes No
Have chock blocks been specified on the data sheet page 47? Yes No
Hasepoxy grout been specified o the data sheetpage 47 YE No
Have levelling plates been specified on data sheet page 4? Yes No
Has the major equipment to be mounted on a base plate been indicated on the data,” Yes No
sheet page 47?
Has a base plate suitable for column mounting been specified on the data sheet page 4? Yeis No
Has nonskid decking covering been specified on the data sheet page 42 Yes No
Have soleplates or rails been specified on the data sheet page 4? Yels No
Has the type of intercooler to be furnished by the vendor been specified on the data  Yes No
sheet page 157
Has the type of aftercooler to be furnished by the vendor been specified on the data  Yefs No
sheet page 15?
Has the TEMA Class C or R for shell-and-tube interecoolers and aftercoolers been Yes No
specified on data sheet page 157
Are air coolers required? Yels No
Have the materials of construction for intercoolers and aftercoolers been specified  Yes No
on the data sheet page 167
Has piping between compressor stages and the intercoolers and aftercoolers Yes No
furnished by the vendor been specified on data sheet page 4?
Special design details for air intake filters? Yes No
Shall hydraulic tensioning-tools be included in special tools? Yels No
Shall the compressor, be fitted with a device to lock the shaft in position during Yes No
maintenance?
Which sensing.libes handling hazardous fluids require transduced signals?
Soureexof the control signal and its sensitivity and range?
Is all auxiliary system instrumentation to be provided by the vendor, specified? Yes No
Are shutoff valves for shut-down sensing devices specified? Yes No
Is an automatic loading-delay interlock required? Yes No
Have panels been specified on data sheet page 17? Yes No
Are enclosed backs of panels required? Yes No
Shall wiring not inside enclosed panels be:
— inarmoured cable? Yes No
— run in metal conduits? Yes No
Has a tachometer to indicate compressor speed been specified on the data sheet Yes No

page 197
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Clause
10.4.2.1

10.4.2.6

10.4.2.8

10.4.3.1

ISO 13707:2000(E)

Question

Have temperature indicators and mounted position been specified on the data sheet
page 187

Has the means for temperature indication been specified on the data sheet page
18?2

Have temperature detectors for main bearings and valves been specified on data
sheet page 18?

Have pressure indicators and mounted position been specified on the data sheet
page 177

10.4.3.2
10.45.1

10.5.2

10.5.3.2

10.5.3.3

10.5.6

10.5.8

10.6.2

10.6.6

10.7.1
10.7.2

10.7.3
10.7.4
1115

11.1.6

11.1.7

11.1.12.1

Have oit-fittedpressure gauges beerrspetifiedomthe data sheet page 172

Have the relief valves to be furnished by the vendor been specified on data sheét
page 19?

Has the extent of the alarm/shut-down system to be supplied by the vender\been
specified on data sheet page 18?

Has an audible warning or a flashing light or both, to be initiated for alarms, been
specified on data sheet page 187

Has an audible warning or a flashing light or both, to be initiated-for shut-downs,
been specified on data sheet page 187

Has the sequence of operation for an annunciator system ‘been specified on data
sheet page 187

Have high-temperature alarms for crosshead pins been specified on data sheet
page 187

Have electrical power supply characteristics for‘motors, heaters and instrumentation,
when panels are supplied by the vendor, been\specified?

For tropical location, shall all electrical materials be given the treatments specified in
10.6.6.1 and 10.6.6.27

Shall the vendor furnish and mounttvibration detection and transducing devices?

Shall a non-contacting proximity device to measure vertical movement of each
piston rod be installed?

Shall a one-event-per-revelution mark be provided on the crankshaft?
Shall the vendor proyide’piston rod drop detectors?

Shall piping, pulsation suppression devices and knockout vessels be arranged for
heat tracing andZinsulation?

Has the extent’of piping system to be supplied by the vendor been specified on data
sheet page-4?

Shall~the vendor review the drawings of all upstream and downstream piping,
appurtenances, vessels and supports?

Which standard for pipe taper threads shall be used?
Standard:

Answer
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

11.1.12.19
11.1.12.23

11.1.14

11.2.7
11.4.3
11.5.3

Piping standard to apply:

Special requirements for piping, flanges, valves and other appurtenances for hydrogen, hydrogen

sulfide or toxic services?

Shall each utility supply and return lines and other lines be manifolded to a common
connection?

Is a continuous through-flow for instrument sensing lines to safety switches required?
Shall coolant piping on the compressor be furnished by the vendor?
Shall a test valve adjacent to all instruments be supplied?

© 1SO 2000 — All rights reserved
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Clause Question Answer

11.6.1 Extent of process piping to be furnished by the vendor?

11.6.3 Shall removable spool pieces for start-up screens be supplied? Yes No

12.2.1 Has the design approach for pulsaton and vibration been specified on data sheet Yes No
page 4?

12.2.8 Is an interactive simulation study of the whole system required? Yes No

12.3.1 Standards for rlncign and-construction-of pnlcntinn cnpprnccinn devices?

12.3.4 Shall butt welds of pulsation suppression devices be 100 % radiographed? Yes No

12.3.6 Shall a final moisture removal section be included in the suction suppression Yes No
device?

12.3.10 Shall a pressure test connection of DN 20 be provided at each pulsation suppressor  Yes No
compressor connection nozzle?

12.3.11 Shall a thermowell connection for the cylinder nozzle of each suction pulsation Yes No
suppressor be provided?

12.3.16 Has provision for insulation at pulsation suppression devices-been specified on the  Yefs No
data sheet page 147

12.4 Shall the vendor supply supports for the pulsation, suppression devices and for Yes No
vendor-supplied piping?

13.1.4 Has the extent of purchaser’s participation in thexdhspection and testing and amount  Yefs No
of advance natification been specified on the data sheet page 13?

13.1.6 Is purchaser’s inspector to submit completediinspection check-list before shipment?  Yes No

13.2.1.1 Shall the vendor keep available for at.least 20 years final-assembly, maintenance Yes No
and running clearances?

13.2.1.3 Which parts shall be subjected te-surface and subsurface examination?

and which type of examination is required?

13.2.2.1 Required radiographic; ultrasonic, magnetic particle or liquid penetrant inspection of
welds or materials:
— radiographic? Yels No
— ultraSpnic? Yes No
— magnetic particle? Yes No
—£ _\liquid penetrant? Yes No
13.2.3.2 Shall the oil system be run in the manufacturer’s shop? Yes No
13.2.3.3 Has inspection for cleanlines of the equipment and all piping and appurtenances by  Yes No
the purchaser been specified on the data sheet page 9?
13.2.3.4 Shall the hardness of parts, welds and heat-affected zones be tested? Yes No
13.3.3.1 Has a 4 h running test of the compressor been specified on the data sheet page 97 Yes No
13.3.35 Is an operational test and a 4 h mechanical running test prior to shipment for Yes No
auxiliary system consoles required?
13.3.3.6 Is dismantling for inspection required? Yes No
13.3.4.2 Shall all machine-mounted equipment, prefabricated piping and appurtenances Yes No
furnished by the vendor be fitted and assembled in the vendor’s shop?
13.3.4.4 Shall the compressor be performance tested in accordance with ISO 1217? Yes No
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Clause

14.1
14.3.10

15.2.2

ISO 13707:2000(E)

15.2.3. m|

15.2.3. s)
15.3.3.1
15.3.3.2

15.3.3.3

15.35

Question Answer

Time for storage for a longer period than 6 months?
Shall the equipment be packed for domestic or export shipment?

Domestic Yes No

Export Yes No
Are additional drawings required with the proposal? Yes No
Which
Speciat Tequirements for fong termT Storage of spare parts:
Is a list of similar machines installed to be attached to the proposal required? Yes No
Shall the vendor submit performance curves or tables etc.? Yes No
Shall the vendor furnish data required for independent rod-load, gas-loadyand rod- |Yes No
load reversal calculations?
Shall the effect of valve failure on rod loads and reversals be-calculated and |Yes No
furnished?
Shall progress reports be submitted by the vendor to the purchaser? Yes No

101
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Annex B
(informative)

Required capacity, manufacturer's rated capacity and no negative tolerance

(See 3.5, 3.14, 3.36, 5.1.12 and 5.1.13)

This annex discusses capacity sizing of reciprocating compressors and the intent of the term “no_negative tolerance

(NNT)” as |\

compressors.

The term “re
tolerance pe|
required cap
account the
capacity.

The compreq
standard rec
compressor
3 % prior to
capacity). If
capacity (pag

As used in th
shaft” (line 4
brake. “Total
losses in the

The concept

sed in this International Standard to apply to the “required capacity” of reciprocatin

quired capacity”, is the minimum capacity required to meet the process conditions *with n

acity must never be less than that specified. In such a case the sizing of the)compressor
manufacturer’s standard tolerances so that the resulting capacity will neyver be less than th

procating compressor industry tolerance of + 3 % is applicable-t0 both the capacity and pd
haft. Because of this tolerance on capacity, the manufacturer.can increase the required G
sizing the compressor. (The required capacity divided by 0,97 equals the manufactu
NNT is not a purchaser’s requirement, the purchaser should complete only the manufactu
e 1 line 40) on the data sheet.

e data sheets (page 1 of 22) under the manufacturer’s rated capacity, “Total power at the ¢
b) is intended to mean the power required at the’compressor input shaft as it would be mea
power including V-belt and gear losses” (line 47) is the total power at the compressor sh
drive system and is used for selecting the driver.

of no positive tolerance on power,is omitted from this International Standard on the b4
ditions:

rance on the manufacturer’s certified shaft power is + 3% and is calculated on thg
turer’'s rated capacity.

e manufacturer'srated capacity and corresponding power, the proper relationship of poy
(for example kWH100 m3/h (of inlet volume flow)) exists and will agree with calculations.

Pr nameplate~power should be selected to be a minimum of 110 % (for electric motors) or
of the_greatest total power required, including losses, for any of the given operating condi
nd 9.4:3.1).

J process

D negative

Fmitted. The purchaser completes the data sheets (page 1 line 36) with a required capacity if the

takes into
e required

sor "manufacturer’s rated capacity” is that capacity to which the,campressor is sized. The acceptable

wer at the
apacity by
er's rated
rer’s rated

bmpressor
sured by a
aft plus all

isis of the

basis of

ver to unit

120 % (for
ions. (See

following con
a) The tolé
manufad
b) Using tH
capacity
c) The driv
turbines
9.1.2.1 4
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Annex C
(informative)

Piston rod and runout

C.1 General

Incorrect

result in piston rod runout which may cause excessive wear of the pressure packing and the pistonrod.

lignment of cylinders and crossheads, and thermal expansion effects and distortion of the

rod itself can

It is generplly desirable to align the machine so that the rod runout at the pressure packing,\in the operating (hot)
condition, pver the working life of the machine is minimized.

In horizontal compressors, the rod runout in the operating (hot) condition will be different from thgt in the cold
condition and will vary as some components weatr.

The manu
cold condi

— therm

— differd

facturer should estimate the magnitude of this difference and variation and calculate the rod

al expansion of cylinders, supports and other static companents;

ntial expansion of piston and cylinder;

— differential expansion of crosshead and guide;

— sago
—  wear
—  wear
— lift of

— lubric

C.2 Dis

Piston rod
a dial indidg

piston rod;

bf crosshead shoes and guides;

bf piston rider-bands and cylinder liners;

he crosshead due to angularity of the connecting rod;

ant film effects.

cussion-Qf piston rod runout and the causes thereof

runout-can be defined as the variation, during one complete rotation of the crankshaft, of t
ator, or other instrument, arranged to measure the position of the adjacent surface of the pis

runout in the

ion to achieve the optimum runout in the operating (hot) condition considering such factors as:

ne reading of
ton rod.

In horizontal compressors, the piston rod runout is measured in both vertical and horizontal directions.

Horizontal runout is normally the result of manufacturing inaccuracies; e.g., the mating faces of the crosshead
guide, distance piece or cylinder not being precisely square to the centre line. However, it should be noted that
external loads imposed on the compressor by thermal expansion of the connected pipework or vessels, can cause
distortion of the compressor resulting in horizontal runout. A particular case is where two or more cylinders are
closely connected to a single pulsation suppressor.
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The causes of vertical runout are various but can be grouped into two types:

Type A

Type B

Effects which result in bending of the rod itself.

Type A effects can be further sub-divided thus:

Effects which result in the line of motion of the two ends of the rod not being in the same straight line.

Al Effects due to inaccurate machining or incorrect assembly as described for horizontal runout.

A2 Effects due to the piston and the crosshead running at the extremes of their respective working
Clearances:

A3 Thermal expansion effects, particularly on the piston and cylinder.

A4 Wear of components during the life of the compressor, particularly the piston rider-bands.

A5 Lift of the crosshead to the top of its working clearance on one side of the compressor due tg

an
N
Type B effec
Bl

B2
o

Effect types
the “hot” ope
packing over
effect types
shop bar-ovg

Effects A3 al

vertical displacement can be related t@ the measured runout by simple geometry (see Figure C.1).

Analysis of
components
Allowance fo|

Calculation @
indeterminat

If necessary

Sagging of the rod under it's own weight.

Bending of the rod caused by “out of squareness” of threads or other mating surfaces at the ¢

d angularity of the connecting rod.

DTE In most cases the crosshead will drop at each end of the stroke.

s can also be sub-divided:

tween the rod and the crosshead and piston.

A1, A2, B1 and B2 will normally be the same.in the “cold” condition in the manufacturer’s
rating condition in the field. The objective is to achieve the minimum operating runout at th
the life of the machine. Provided that the runout is measured as close to the packing as poq
A3, A4 and A5 need to be considered’in determining the extent to which the cold runout
r test will be different from the hat runout in the field.

nd A4 result in the true line"ofvsmotion of the two ends of the rod being parallel but not co-
bffect A5 requires.a~detailed knowledge of the geometry of the machine, the masses
and the loads imposed. It will obviously depend on the actual operating conditions at any

this effect therefore requires careful consideration.

f the effeCtyof sagging of the rod under its own weight (B1) is difficult because the end con
e and incany case will be independent of the actual loading conditions.

some indication of the extent of rod sag can be obtained by measuring the runout at twog

the thrust

bnnections

shop as in
P pressure
sible, only
during the

inear. The

of various
one time.

ditions are

positions,

one close to

e pressure paCKing and the other close 1o the crosshead. Whilst the effect of a Paral

el relative

displacement of the line of motion of the two ends of the rod will be the same at both measurement positions, the
effect of rod sag will be different and generally of opposite sign.
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Key
A-A is the
B-B is the

y=¢

where:
I i
S i
e i

y i
C.3 Sha

Figure C.2

Figure C.1 — Piston rod runout — Types A3 and A4 effect.

ine of motion of crank end of piston rod
ine of motion of piston end of piston rod
S

5 the effective length of piston rod
5 the stroke
5 the vertical displacement between A-A and B-B

5 the piston rod runout

p runout test worksheet

is a typical worksheet that may be used for recording the results of the shop rod runout test

Key
Dial in
Piston

A W N PR

|

dicator

Pressure packing case
Crosshead

Figure C.2 — Typical piston rod runout worksheet
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NOTE 1

end by rotation of the crankshaft in the normal direction.

The values recorded are the changes in indicator readings when the piston is moved from crank-end towards head-

NOTE 2 The precise position of the dial indicator is recorded in the table.
Dimensions in millimetres
Runout
Permissible (calculated) Actual measured
Cylinder
Vertical Horizontal Vertical Horizontal Date Inspector
(verdor)
1.
2.
3.
4.
5.
6.
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Annex D
(informative)

Repairs to grey or nodular iron castings

pe

This annei covers repair procedures that have been successfully applied to grey and nodular ifon
compressor cylinders and related parts in various services. These procedures are only briefly~desg

purpose
scope of

should be
conditions

D.2 Ref

In cylindel
defects th
purchaser
designed t

D.2.1 Ard
the gas p
plugging
impregnat
testing of
(See 7.6.2

D.2.2 De
plating. S
cylinder b
surfaces d
could dam

D.2.3 Da

reference by the purchaser and the vendor; detailed descriptions of the procedures are
his International Standard. Limitations on the use of the procedures are included. These
applied only after careful evaluation of the situation by the purchaser and the’vendor. Whe
of the casting involve toxic or hazardous gases, an even more exhaustive evaluation should

air methods and limitations
s designed to handle gases having a mean molar mass < 12, no repairs of any type shal

s written approval, the repair methods specified in D.2.1 t0'D.2.3 may be used for compres
0 compress gases with a mean molar mass > 12.

as in which hydrostatic testing shows leaks between the water jacket and the atmosphers
hssage and the atmosphere or between the'water jacket and the gas passage may be

ng. Impregnating may be considered only for limited porosity-type leakage and only afte
both the water jacket and the gas-passage has proved the mechanical integrity of
.2)

ects that show up on machined\surfaces or in other areas where no leak is involved, may b
ch defects could include_porosity in valve seats or head and cylinder end faces or out-of
res requiring a liner. Plating repairs are not acceptable in critical areas such as “0”-ring seg
wept by the compressor piston. If repair plating is used no sharp corners shall be formed
age “0"-rings, etc. See' 7.6.

maged threaded\holes in castings may be mechanically repaired by use of thread inserts or

castings for
ribed for the
beyond the
b procedures
h the service
be made.

be made to

bt result in leakage between the cylinder bore and the watet jacket during hydrostatic testng. With the

sor cylinders

P or between
repaired by

vithin the limits of ASTM A 278 or ASTM A395 or by approved procedures for vacuum-plus-pressure

r hydrostatic
the casting.

b repaired by
-tolerance of
ting areas or
or left which

bushings.

© 1SO 2000 -

All rights reserved

107


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

Annex E
(informative)

Examples of typical logic diagram showing critical functions

A system logic diagram is very useful during system design, check-out and operation. It is a language readily
understood by electrical, instrument and machinery engineers and by operations personnel. It becomes, in effect,

the definitive

specification from which the circuit designer works. The diagram is particularly helpful in

re-startup

functional ch
describe the
schematics 4

See Figures

bck-out of the system as well as in system troubleshooting. Once the diagram has been €0
requirements of the equipment and process designers, the preparation of the instrumernt an
ecomes quite simple and positive.

F.1to E.6.

mpleted to
l electrical
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Figure E.1 — Typical manual control logic for frame auxiliary oil pump
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Figure E.2 — Typical manual control logic for cooling water pump
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Figure E.4 — Typical control logic for compressor start/stop
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Figure E.5 — Typical control logic for manual capacity control
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STARTING SEQUENCE

INITIAL CONDITION
-COMPRESSOR LOAD: UNLOADED (BY VALVE UNLOADERS)
-SHUTDOWN OVERRIDDEN BEFORE STARTING:
MIN. FRAME OIL PRESSURE
MIN. CYL. \PACK. LUBR. OIL PRESS.
MIN. COOLING WATER FLOW

[
SHUTDOWN CIRCUIT RESET

CONSENT FROM MAIN MOTOR SHUT}E&V&/? CIRCUIT
PROTECTIVE DEVICE
READY TO
UNIT START START

START FRAME AUX. OIL PUMP START-UP
(SEL.SW.ON "HAND" POSITION) SEQUENCE ON

START SELECTED COOLING FRAME AUX. OIL
WATER PUMP PUMP RUNNING

LUBE OIL PUMP PUMP RUNNING

TIME DELAY
90 sec.
l -DELETE STARTING OVERRIDES ‘

[

l -START-UP INTERLOCKS SATISFIED ‘

[

l -START MAIN MOTOR ‘

TIME DELAY
30 sec.

-STOP AUX.FRAME LUBE OIL PUMP
AND ACTIVATION ITS AUTOMATIC
CIRCUIT FOR RESTARTING IN
CASE OF LOW OR PRESSURE ALARM

-ACTIVATION STAND-BY COOLIN
WATER PUMP FOR STARTING IN CASE
OF LOW C.W. PRESSURE ALARM

’ START CYLINDERS\PACKINGS ‘ MAIN COOLING WATER

CYL.\PACK. LUBE
OIL PUMP RUNNING

COMPRESSOR
RUNNING

TITLE

ACTIVATION CAPACITY CONTROL
SELECTOR SWITCH (0-50-75-100%))|

COMPRESSOR u

CAPACITY 0%
?

PS.
LOW-G.W. PRESS
2

AUX. FRAME OIL PUMP

RESTARTING

[SHUTDOWN FOR EXCESSIVE.TIME ¥
l D o S ‘ l START STAND-BY C.W. PUMP‘ l

(- sionaunG Lavp

STOPPING SEQUENCE

LRECISION

UNIF"STOR. / ’

SHUTDOWN ‘

EMERGENCY

e ALARM ON
ANNUNCIATOR

’ STOP MAIN MOTOR ‘

- MANUAL OPERATION

START FRAME AUX. LUBE OIL PUMP | COMPRESSOR STOP IMMEDIATELY STOP OF MAIN MOTOR|
FOR POST LUBRICATING AND AUXILIARIES
3 had .
T A 1
FRAME AUX. OIL PUMP
’ SnggttP:Sm-NsGs ‘ RUNNING ’ COMPRESSOR UNLOADED 0% ‘
STOP COOLING WATER CYL.\PACK. LUBE OIL
PUMP\PUMPS PUMP STOP

MAIN COOLING WATER
PUMP STOP

TIME DELAY
t=2min

-STOP AUX. FRAME OIL PUMP
-COMPRESSOR UNLOAD: 0%

: AUTOMATIC OPERATION

FRAME AUX. OIL PUMP
STOP

START\STOP SEQUENCE LEGEND:
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Figure E.6 — Typical automatic start/stop sequence
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Annex F
(informative)

Vendor drawing and data requirements

This annex consists of a sample vendor drawing and data requirements form (VDDR), followed by a list of possible
items that may be included on the form and representative descriptions of those items. Since different
manufacturers will use different names for the same drawing, the items in the description column of the VDDR
should be [modified in the early stages of the order using the drawing names supplied by the manufastirer.
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F.1 VDDR 1

TYPICAL JOB No. ITEM No.
VENDOR DRAWING AND PURCHASE ORDER No. DATE
DATA REQUIREMENTS REQUISITION No. DATE
INQUIRY No. DATE
PAGE _ 1 OF 2 BY
FOR REVISION
SITE UNIT
SERVICE No. REQUIRED
Proposal® Bidder shall furnish copies of data for all items indicated by an X.
Review? Vendor shall furnish copies and transparencies of drawings and data irjdicated.
Final® Vendor shall furnish copies and transparencies of drawings and)data indicated.
Vendor shall furnish operating and maintenance manuals.
Final-Received from vendor
H _ C
DISTRIBUTION Flna.l Due from vendor
Review-Returned to vendor
RECORD . .
Review-Received from vendor
Review-Due from vendor ©
DESCRIPTION

of this form.

116

Proposal drawings and data do not have to be certified or as built. Typical data shall be clearly identified as such.
Purchaser shall indicate in this column the time frame for submission of materials using the nomenclature given at the end

Bidder shall complete these two columns to reflect his actual distribution schedule and include this form with his proposal.

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

F.2 VDDR 2
TYPICAL JOB No. ITEM No.
VENDOR DRAWING AND PAGE 2 OF 2 BY
DATA REQUIREMENTS DATE REVISION
Proposal?® Bidder shall furnish copies of data for all items indicated by an X.
Review? Vendor shall furnish copies and transparencies of drawings and data indicated.
Final® Vendor shall furnish copies and transparencies of drawings and data indicated.
Vendor shall furnish operating and maintenance manuals.
Final-Received from vendor
H - C
DISTRIBUTION Flnql Due from vendor
Review-Returned to vendor
RECORD . .
Review-Received from vendor
Review-Due from vendor ©
DESCRIPTION
a2 Propospl drawings and data‘de“hot have to be certified or as built. Typical data shall be clearly identified as sych.
b Purchaser shall indicate in this column the time frame for submission of materials using the nomenclature givgn at the end
of this form.
¢ Bidder ghall completerthese two columns to reflect his actual distribution schedule and include this form with His proposal.
Notes:
1. Send all drawings and data to

2. All drawings and data must show project, appropriation, purchase order and item
numbers in addition to the plant location and unit. In addition to the copies
specified above, one set of the drawings/instructions necessary for field installation
must be forwarded with the shipment.

Nomenclature:

S: number of weeks prior to shipment.

F: number of weeks after firm order.

D: number of weeks after receipt of approved drawings.

Date Vendor reference
Signature

(Signature acknowledges receipt of all instructions)

© 1SO 2000 — All rights reserved
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F.3 Items for VDDR Form

Items to be entered on the VDDR should be selected from the following list as appropriate. However, this list is not
necessarily exclusive.

1) Certified dimensional outline drawing (general arrangement) and list of connections.
2) Foundation plan showing anchor bolt location.

3) Permissible flange loading (either cylinder or pulsation suppression device) and coordinates. See 6.1.2.2.

4) Drier outline.

5) Drie arrangement drawing.

6) Dimensional outline for all vendor-supplied major accessory equipment.
7) Performance data. See 15.3.3.1

8) Presgsure packing drawing.

9) Gagload, rod load and crosshead load reversal and duration chafts/See 15.3.3.2.
10) Staiting torque versus speed curves (for driver and compressor).

11) Motpr driver performance characteristics.

12) Tabulation of utility requirements.

13) List|of unsafe or undesirable speeds. See 5,14

14) Gegdr data.

15) Othpr driver data.

16) Shaft coupling assembly drawing and bill of materials.

17) Weld procedures for pulsation suppression devices. See 12.3.3.

18) Intefcooler and aftercooler data.

19) Parts list with'sectional drawings.

20) “Start-up® spares list. See 15.2.3 ).

21) Recommended normal maintenance spare parts. See 15.3.6.

22) Process schematic.

23) Frame and cylinder lubricating oil schematics and bills of materials.
24) Lubricating oil system assembly drawings and list of connections.
25) Lubricating oil system component drawings and data.

26) Cooling system schematics and bills of materials.
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27) Cooling system assembly drawings and list of connections.

28) Cooling system component drawings and data.

29) Distance piece vent, drain and buffer schematics and list of connections.
30) Capacity control schematics and bill of materials.

31) Instrumentation and electrical schematics and bills of materials.

32) Instrumentation and electrical arrangement drawing and list of connections.

33) IrLstrumentation and electrical wiring diagrams.
34) Ipstrumentation set-point list.

35) Ipstrumentation data sheets.

36) Hulsation suppression device detail drawings and final pressure vessel code)calculations.

37) Ypecial tools list. See 9.8.1.

38) Habrication, testing and delivery schedule.

39) Drawing list.

40) Weather protection and climatization required.

41) domments on purchaser’s piping and foundatien/drawings. See 5.1.11 and 11.1.7.
42) Hrogress reports. See 15.3.5.

43) Tlorsional analysis report. See 5.5.1,.and9.1.2.6.

44) Data for an independent torsionakanalysis.

45) Lateral analysis report. See 5.5.1.

46) Acoustic and mechanical analysis report.

47) Data required for3rd party acoustic and mechanical analysis.
48) Hngineering analysis for fabricated cylinders. See 7.5.1.

49) Balanhcing data tabulation.

50) Valve dynamics report. See 6.2.8.

51) Data for an independent valve dynamic analysis.
52) Connection sketches. See 7.7.5.3.

53) Coupling alignment diagram.

54) As-built dimensions and data.

55) Hydrostatic test certificates. See 13.3.2.1.

56) Certified mechanical run test data (if test ordered).
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57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)

74)

Certified performance test data (if test ordered).
Non-destructive test procedures for fabricated cylinders.
Procedures for special or optional tests (if tests ordered).
Certified data from special or optional tests (if tests ordered). See 13.3.4.1.
Certified mill test reports.

Crankshaft ultrasonic test certificate. See 13.2.2.3.3.

Gagq leak test certificates. See 13.3.2.2.

Valye leak test certificate.

As-built data sheets.

Instpllation manual. See 15.3.7.2.

Opegration and maintenance manual. See 15.3.7.3.
Technical data manual. See 15.3.7.4.

Progedures for preservation, packing and shipping.
Shipping list.

Matgrial safety data sheets.

DeVjiation / exception list.

Quglity plan.

Control logic diagrams.

F.4 Desclliption of VDDR ltems

120

1)

Ceriified dimensionaleutline drawings (general arrangement) and tables include, but are not lim
follqwing:

i) |Size, type; rating, location and identification of all customer connections; including ven
lubricating oil, conduits, conduit boxes, electrical and pneumatic junction boxes and instrur
vendor’'s plugged connections shall be identified. Details of special connections are req

ted to, the

ts, drains,
hents. The
Lired. See

6143

i) The mass of each assembly, of the heaviest piece of equipment which must be handled for erection

and of significant items to be handled for maintenance.

iii) All principal dimensions, including those required for piping design, maintenance clearances and
dismantling clearances. Including valve maintenance clearance if pulsation suppression devices are

not supplied.
iv) Shaft centreline.
v) Shaft end separation.

vi) Centre of mass, vertical and plan location.
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vii) Direction of rotation.

viii) When applicable, the make, size and type of couplings and the location of guards and their coverage.

2) Foundation plan including:

i)

i)

Dimensions of mounting plates for the complete train and auxiliary systems complete with diameter,
number and location of both holes and thickness of metal through which bolts must pass.

Speed, critical speed (if any), location and direction in the X, y, z-coordinate system of static and the
first and 2nd order dynamic forces and moments and the location of the centre of mass.

if)

Levelling jack screw location.

3) Hermissible flange loading (either cylinder or pulsation suppression device) and coordinates. Hee 6.1.2.2.

4) Driver outline.

)

<

<

5) Drive arrangement drawing including, but not limited to, the following:

(ertified dimensional outline drawing for the driver and all its auxiliary’equipment including:

i) Shaft end dimensions, plus tolerances for the coupling.

ii) Direction of,rotation.

Hermissible flange loading(s) for all cylinder (or pulsation bottle) connections, including anticigated thermal
nmovements referenced to a defined point and X, y, z-coordinate system.

Size, location, orientation and purpose of all customer connections, including conduit bgxes, conduit,
instrumentation and any piping or ducting.

Type, rating and facing for any flanged connections:

Size and location of anchor bolt holes and’levelling jack screws and thickness of sections through
which bolts must pass.

Total mass of each item of equipment-(driver and auxiliary equipment).

Overall dimensions and all horizontal and vertical clearances necessary for disman{ling and the
approximate location of lifting lugs.

Shaft centreline height.

Elywheel data.

Driver and mechanical transmission weights.
Moment of inertia.
Stator shift.

Air gap.

6) Dimensional outline for all vendor-supplied major accessory equipment.

7) Performance data. See 15.3.3.1.

8) Pressure packing drawing.

© 1SO 2000 — All rights reserved 121


https://standardsiso.com/api/?name=3c539952e0466bf119c411ac21e1c11f

ISO 13707:2000(E)

9) Gas load, rod load and crosshead load reversal and duration charts. See 15.3.3.2.

10) Starting torque versus speed curves. (For driver and compressor — on the same chart). Acceleration time.
See 15.3.3.4.

11) Motor driver performance characteristics and performance data including:
i)  For induction motors 150 kW and smaller:

I) efficiency and power factor at one-half, three-quarter and full load;

Ay - (]
Hy—torque-speed—curves:

ii) |[For induction motors larger than 150 kW, certified test reports for all tests run and-pgrformance
curves as follows:

I) time—current heating curve;

I) torque—speed curves at 70 %, 80 %, 90 % and 100 % of rated voltage}
) efficiency and power factor curves from O to rated service factor;

IVV) current versus load curves from O to rated service factor;

V) current versus speed curves from 0 % to 100 % of rated speed;

VI) permissible safe stall time and repeated start capability (hot and cold).
i) |For synchronous motors.

I) torque—speed, current—speed and pewer factor—speed curves at 70 %, 80 %, 90 % an¢ 100 % of
rated voltage;

II) pull-in and pull-out torque;

) permissible safe stall time and repeated start capability (hot and cold);
IV) efficiency and power factor curves from O to rated service factor;

V) current pulsation—speed curve during normal acceleration.

12) Tabulation of utility requirements (may be on data sheets).

13) List|of unsafe or undesirable speeds. See 5.1.4.

14) Gear'Data.

i) Certified dimensional outline drawings and list of connections including:

I) size, rating, location and identification of all customer connections including vents, drains,
lubricating oil, conduit boxes, junction boxes and instruments;

II) all principal dimensions, including those required for the purchaser’s foundation, piping design,
maintenance clearances and dismantling clearances;

lll) overall and handling masses;

IV) shaft centre line heights;
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V) shaft end dimensions and tolerances for the couplings;

VI) direction of rotation;

VII) location of the centre of mass of the gear unit;

VIII) size and location of anchor bolt holes and thickness of sections through which bolts must pass;
IX) thermal and mechanical movements of casings and shafts.

i) Cross-sectional drawing and bill of materials including axial gear and pinion float.

i) As-built data sheets including:

I) data for torsional analysis;

II) lateral critical speed reports when specified.

iy) Certified mechanical running test data;

v) Certified gear manufacturer’s standard test data including gear centact test data;
v|]) Optional test data and reports agreed by the purchaser and.the gear manufacturer;
v|i) Spare parts recommendations.

15) Qther driver data, including:

i)l Cross-sectional drawing and bill of materials;jincluding the axial rotor float.

i) As-built data sheets.

iif) Certified drawings of driver auxiliary systems including wiring diagrams for each auxiliary system
supplied. The drawings should”clearly indicate the extent of the system to be sugplied by the
manufacturer and the extent\to be supplied by others.

iy) Spare parts recommendations.

v) Other driver data-per driver VDDR.

16) Shaft coupling.assembly drawing and bill of materials including:

i)y Permissible misalignment.

iij Hydraulic mounting procedure.

iil) Shaft end gap and tolerance.

iv) Coupling guards.
17) Weld procedures for fabrication and/or repair, including those in 12.3.3.
18) Intercooler and aftercooler data, including, but not limited to:

i) Dimensional outline drawings.

ii) Data sheets (e.g. TEMA).

iii) Final calculation in accordance with the specified pressure vessel code.
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19) Parts list with sectional drawings.

The parts list includes pattern number, stock or production drawing numbers and the materials of
construction. The list completely identifies each part so that the purchaser may determine interchange-
ability of parts with other equipment furnished by the same manufacturer. Standard purchased items are
identified by the original manufacturer's name and part number. Materials are identified as specified in
7.1.2.

20) “Start-up” spares list. See 15.2.3i).

21) Recommended normal maintenance spare parts. See 15.3.6.

22) Schematic diagram of the process fluids flowing through the machine, including:
i) |Steady-state and transient gas flow rates, temperatures and pressures.
ii) |Cooler heat loads.
iii) |Pipe, tubing and valve sizes of equipment provided by the vendor.
iv) |Instrumentation, safety devices and control schemes.
v) |Bill of materials.
23) Frame and cylinder lubricating oil schematics, including the follewing:
i) |Steady-state and transient oil flows and pressures at\each point.
ii) |Control, alarm and trip settings (pressure and_recommended temperatures).
iii) | Total heat loads.
iv) | Utility requirements, including electtical, water and air.
v) |Pipe, tubing and valve sizes,
vi) |Instrumentation, safety devices and control schemes.
vii) | Bill of materials.

24) Lubyicating-oil system assembly and arrangement drawing(s), including size, rating and location|of all
cusfomer connegtions.

25) Lubyicating=oil system component drawings and data including:

i) |Ouatline and sectional drawings and data sheets for auxiliary pumps and drivers.

i) Outline and sectional drawings and data sheets for coolers, filters and reservoir.
i) Instrumentation.
iv) Spare parts lists and recommendations.

26) Cooling system schematics and bill of materials.

i) Cooling (including packing cooling) or heating schematic and bill of materials including cooling or
heating fluid, fluid flows, pressure, pipe and valve sizes, instrumentation and orifice sizes.
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27) Cooling system assembly drawings and list of connections.

i) Cooling (including packing cooling) or heating system assembly and arrangement drawing(s),
including size, rating and location of all customer connections.

28) Cooling system component drawings and data.
i)  Outline and sectional drawings and data sheets for pumps and coolers.
i)  Outline and sectional drawings and data sheets for coolers, filters and reservoir.

iii)__Instrumentation.

i) Spare parts lists and recommendations.

29) Distance piece vent, drain and purge schematic and bill of materials including fluidy fluid floyvs, pressure,
pipe, tube and valve sizes and instrumentation, and list of connections.

30) (apacity control schematics and bill of materials.

31) Ipstrumentation and electrical schematics and bills of materials for allxsystems, including pneumatic and
hiydraulic systems (including bar over device limit switch).

32) Ipstrumentation and electrical arrangement drawing and listfof connections, including prieumatic and
hiydraulic systems and including but not limited to:

i)y Control panel general arrangement.

i) Control panel certified outline.

if) Control panel bill of materials.

33) Ipstrumentation and electrical wiring diagrams for all systems.

34) Ipstrumentation set-point list.

35) Ipstrument data sheets.

36) Hulsation suppression device detail drawings and final pressure vessel code calculations.
37) st of special tools furnished for maintenance. See 9.8.1.

38) Habrication, testing and delivery schedule. See 42).

)] Milestone fabrication, testing and delivery schedule, including vendor buyouts.

39) DOrawing list.

i)  Drawing list, including latest revision numbers and dates.

40) Weather protection and climatization required.
41) Comments on purchaser’s piping and foundation drawings. See 5.1.11 and 11.1.7.
42) Progress reports. See 15.3.5. and 38), including:

i) Planned and actual milestone dates.
i) Engineering and manufacturing information on all major components.

iii) Details of causes of delays.
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43) Torsional analysis report, (see 5.5.1 and 9.1.2.6) including, but not limited to, the following:
i) Complete description of method used.
i)  Graphic display of mass elastic system.

iif) Tabulation identifying the mass moment and torsional stiffness for each component identified in the
mass elastic system.

iv) Graphic display of exciting forces versus speed and frequency.

v) rGraphicdisptay of torstonat-criticatspeeds-and-deftections{mode-shapediagram):
vi) | Effects of proposed changes on analysis.
vii) | Current pulsation analysis.
44) Datq for an independent torsional analysis.
45) Lateral analysis report, (see 5.5.1) including, but not limited to, the following:
i) [Method used (complete description).
ii) |Graphic display of critical speeds versus operating speeds.
iif) | Graphic display of bearing and support stiffness and its effect on critical speeds.
iv) [Journal static loads.
v) |Stiffness and damping coefficients.
46) Acaustic and mechanical analysis report, (see 12 and annex M) including, but not limited to the following:

i) |Design approach (see 12.2) and method used (complete description), including descriptiony of design
techniques used.

ii) |Findings and comparisoh with permitted values.
iii) | Effects of required.modifications, and marked-up drawings showing changes.
iv) | Other information as required by annex M.

47) Datp required for 3rd party acoustic and mechanical analysis.

i) [Information described in annex N, Section 4.

48) Engineering analysis for fabricated cylinders. See 7.5.1.
49) Balancing data tabulation.
i) Listing of mass balance data for each throw, including piston, rod, crosshead, nuts, bushings,
bearings and balance masses and including both design target masses and actual assembly masses.
The list includes permissible mass tolerance per throw.
50) Valve dynamics report. See 6.2.9.

51) Data for an independent valve dynamic analysis.

52) Connection sketches. See 7.7.5.3.
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53) Coupling alignment diagram.

i) Shaft alignment diagrams (vertical and horizontal), including recommended coupling limits during
operation. Note all shaft-end position changes and support growths from 15 °C ambient reference
temperature or other reference temperature specified by the purchaser. Include the recommended
alignment method and cold setting targets.

54) As-built dimensions and data, including:

i) Fits, clearances and runouts measured during final assembly.

ii—Nameptate dataforeactcytinder:

i) Cylinder minimum and design clearances for each end of each cylinder.

iy) Volume of all clearance pockets, plugs or bottles installed on each cylinder.
v) Crank angle phasing.

55) Hydrostatic test certificates. See 13.3.2.1.

56) (ertified mechanical run test data (if test ordered).

57) dertified performance test data (if test ordered).

58) Non-destructive test procedures for fabricated cylinders.

59) Hrocedures for any special or optional tests (if tests\ordered).

60) dertified data from special or optional tests (if test ordered). See 13.3.4.1.

61) (ertified mill test reports of items as agreed in the pre-commitment or pre-inspection meeting(s).
hysical and chemical data.

mv!

62) (rankshaft ultrasonic test certificate. See 13.2.2.3.3.
63) (Jas leak test certificates. See 13.3.2.2.
64) Malve leak test certificate.

65) As-built data sheets for compressor, gear, driver and auxiliary equipment, including gas data.|[See 5.1.15.

66) Ipstallationnmanual (see 15.3.7.2) describing the installation requirements for the complete train, including
the drawitigs necessary for assembly of the equipment and location of field connections and [ncluding, but
npt limited to, the following:

i) Section 1 — Compressor
) items1,2,3,40,53;
II) grouting (see 9.5.1.15);
[ll) setting equipment, rigging procedures, component masses and lifting diagram;
IV) dismantling clearances;
V) preservation and storage requirements (see 14.2);

V1) field assembly procedures, including frame and cylinder alignment requirements.
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i)

Section 2 — Driver

)
In)
1)
V)

V)

storage and preservation;
setting gear, rigging procedures, component masses and lifting diagram;
piping recommendations;
composite outline drawing for driver including anchor bolt hole locations;

dismantling clearances;

ii)

67) Opdg
pro

Vi)

Vi)

thermal and mechanical movements of frame and shaft;

motor air gap data (see 9.1.2.10).

Section 3 — Gear

1)
)
D)
V)
V)

Vi)

storage and preservation;

setting gear, rigging procedures, component masses and lifting-diagram;
piping recommendations;

composite outline drawing for gear including anchor, bolt hole locations;
dismantling clearances;

thermal and mechanical movements of casing and shatft.

Section 4 — Auxiliary equipment

1)

II) setting equipment, rigging procedures, component masses and lifting diagram;

1)

ration and maintenance manual,
edures, requirements and limitations for the complete train and auxiliary equipment includi

storage and preservation;

piping recommendation.

limited to, the follewing:

)

Sectiond, >~ Operation

(see 15.3.7.3) describing the operating and maintenance

g, but not

[) A.initial commissioning and start-up, including final test and checks;
—Tormmat start=up;

[II) normal shut-down;

IV) emergency shut-down;

V) operating limits, including 13;

VI) lubricating-oil recommendations, including injection rates and specifications;
VII) routine operational procedures;

VIIN) 22), 30), 34) and 74).
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i) Section 2 — Maintenance, disassembly, repair and reassembly instructions for the complete train and
auxiliary and accessory equipment including, but not limited to, the following:

[) valve overhaul data;

II) cylinder overhaul data;

[ll) table of bolt torques; the required torque values or elongations for tensioning the valve cover,
valve hold down bolts, connecting rod and main bearing bolts and any other bolts that the vendor

feels are critical. Data should be included for fasteners in both the lubricated and non-lubricated
condition;

IV) fits and clearances for wearing parts, recommended, maximum and minimum;
V) 4), 8), 19), 21), 37), 49), 53), 54) and 65);

VI) routine maintenance requirements;

VII) maximum permissible crankshaft web deflection.

iif) Section 3 — Performance data
7), 9) and 10).

i) Section 4 — As-built data
54) and 65).

v) Section 5 — Drawing and data
Drawings in the manual should be for the, specific equipment supplied. Typical drawings are
unacceptable.

1), 5), 6), 8), 11), 15), 16), 19), 23), 24)(25), 26), 27), 28), 29), 30), 31), 32), 33), 36) and|39).

68) Tlechnical data manual. See 15.3.7.4:

—

echnical and quality control data for technical support personnel for the complete train pnd auxiliary
quipment including, but notimited to, the following:

D

. 2), 3), 4),5), 6), 7), 8),9), 10), 11), 12), 13), 14), 15), 16), 18), 19), 20), 23), 26), 29), 30), 1), 33), 34),
b), 36), 37), 39), 40):-43), 45), 46), 47), 48), 49), 50), 53), 55), 56), 57), 58), 59), 60), 61), 62}, 63), 64),
hd 65).

QW

69) Hrocedures for{preservation, packing and shipping.

70)

(N

hippinglist, including all major components that will ship separately.

71) Madterial safety data sheets, containing a description of the hazardous and potentially hazarddqus materials
rctodedmthestope of suppty:

72) Deviation / exception list (see 15.2.1).
73) Quality plan in accordance with ISO 9000 series.

74) Control logic diagram.
See 10.1.1 and annex E.
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Annex G
(informative)

Figures and schematics

tics presented in this annex illustrate the general philosophy and requirements of this International

Standard and are typical of commonly used systems. They are not intended to include all details such as vent and

drain details
the agreeme

Instrument p

testing requitements, shall be agreed by the purchaser and vendor.

Requirement
the notes ac
gas emissior

See Figures

and minor piping connections to permit disassembly. The systems may be modified as necessary with
ht of the purchaser and vendor.

ping and valving details are not shown on typical schematics. Such requirements{jinclud|ng on-line

s for all of the systems illustrated are covered in the main text, as indicated,bythe cross references in
companying each figure. Further elaboration on the details of pressure packing to minimize process
s is given in annex I.

G.1to G.5.
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Line and piping symbols identification

Piping line by vendor
Piping by purchaser

Piping symbols

Instrument pneumatic line
Electrical connection by purchaser

——3 Pipe cap
"? "Y" type strainer —@— Flow sight glass
—K  Pipe plug (plugged)
—|  Biind flange ()
% "Y" type strainer Restriction orifice
—— Pipe union 4 with bleed valve e
vdlve SyImpoIS
Combined
—<I Need! I
—I<t Gate valve NV eede valve %_pqq block/bleed valve
—e¢- Globe valve

—— Check valve

©s-

Pressure relief
valve
(Snap acting type)

Pressure rélief
valve
(Modulating type)

P |

Control valve symbols

Pressure regulator Differential pressure Bnheumatically Self
7‘ with integral 0 regulator with /@ actuated adtuated
_r 50 mm diameter & integral 50 mm diameter temperature temperature
- pressure gauge X pressure gauge regulating »Qﬁ_’ regulating
(self actuated) (self actuated) valve vdlve
Miscellaneous symbols
Heat exchanger g 1)‘ B Valvg, six-port P.ositive
with vent and continuous-flow displacemgnt
drain valves \ 1 | — transfer, manually pump
Horizontal centrlfugal pump ‘ operated (motor driven)
motor driven @
Instruments
Local mounted
instrument Shut-down/
{} interlock
Local(panel

maunted instrument
Variable area

-

1 D O

-ocal panel flow indicator
mounted pilot
light
Abbreviations
FO = Fail open NC = Normally closed
FC = Fail closed NO = Normally open
LO = Locked open OWS = Oily water sewer
Key
FG = Flow sight glass PSL = Low pressure switch
Fl = Variable flow area meter PSLL = Low low pressure switch
LG = Level gauge PSV = Pressure relief valve
PAL = Low pressure alarm (snap acting type)
PDSH= High differential pressure shut-down RO = Restricting orifice
Pl = Pressure indicator TE = Temperature element
PRV = Pressure relief valve TI = Temperature indicator

(modulating type)

NOTE Legend and symbology shown applies to schematics in annexes G & |.

Other symbology may be used in execution of contracts as agreed between purchaser and vendor.

Figure G.1 — Legend and symbols
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