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API standards are published as an aid to procurement of standardized equipment and
materials. These standards are not intended to inhibit purchasers or producers from pur-
chasing or producing products made to specifications other than those of APL

API publications necessarily address problems of a general nature. With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers
to warn and properly train and equip their employees, and others exposed, concerning
health and safety risks and precautions, nor undertaking their obligations under local, state,
or federal laws.

Information concerning safety and health risks and proper precautions with respect to
particular materials and conditions should be obtained from the employer, the manufac-
turer or supplier of that material, or the Material Safety Data Sheet.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least
every five years. Sometimes a one-time extension of up to two years will be added to
this review cycle. This publication will no Jonger be in effect as an operative API stan-
dard five years after its publication date or, where an extension has been granted, upon
republication. The status of the publication can be ascertained from the API authoring
department (telephone 202 682-8000). A catalog of API publications and materials is
published annually and updated quarterly by API, 1220 L Street, N W ., Washington, D.C.
20005.

Nothing contained in any API publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or
product covered by letters patent. Neither should anything contained in the publication
be construed as insuring anyone against liability for infringement of letters patent,

API publications may be used by anyone desiring to do so. Every effort has been made
by the Institute to assure the accuracy and reliability of the data contained in them; however,
the Institute makes no representation, warranty, or guarantee in connection with this publica-
tion and hereby expressly disclaims any liability or responsﬁnhty for loss or damage
resulting from its use or for the violation of any federal, state, or municipal regulation
with which this publication may conflict.

Copyright © 1987 American Petroleum Institute




FOREWORD

This standard is based on the accumulated knowledge and experience of petroleum refiners
and manufacturers of packaged reciprocating plant and instrument air compressors The
objective of this publication is to provide a purchase specification for double-acting
reciprocating compressors of 600 brake horsepower and below for use in refinery services.

The primary purpose of API standards on mechanical equipment is to establish minimum
mechanical requirements. This limitation in scope is one of charter as opposed to interest
and concern. Energy conservation is of concern and has become increasingly important
in all aspects of equipment design, application, and operation. Thus, innovative energy-
conserving approaches should be aggressively pursued by the manufacturer and the user
during these steps. Alternative approaches that may result in improved energy utilization
should be thoroughly investigated and brought forth. This is especially true of new equip-
ment proposals, since the evaluation of purchase options will be based increasingly on
total life costs as opposed to acquisition cost alone. Equipment manufacturers, in particular,
are encouraged to suggest alternatives to those specified when such approaches achieve
improved energy effectiveness and reduced total life costs without sacrifice of safety or
reliability.

This standard requires the purchaser to specify certain details and features. Although
it is recognized that the purchaser may desire to modify, delete, or amplify sections of
this standard, it is strongly recommended that all modifications, deletions, and amplifica-
tions be made by supplementing this standard, rather than by rewriting or by incoporating
sections thereof into another complete standard.

Suggested revisions are invited and should be submitted to the director of the Refining
Department, American Petroleum Institute, 1220 L Street, N.W,, Washington, D.C. 20005
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IMPORTANT INFORMATION CONCERNING USE OF
ASBESTOS OR ALTERNATIVE MATERIALS

Asbestos is specified or referenced for certain components of the equipment described
in some API standards. It has been of extreme usefulness in minimizing fire hazards
associated with petroleum processing. It has also served as a universal sealing material,
compatible with most refining fluid services.

Certain serious adverse health effects are associated with asbestos, among them the serious
and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of the chest
and abdominal linings). The degree of exposure to asbestos varies with the product and
the work practices involved.

Consult the most recent edition of the Occupational Safety and Health Administration,
U.S. Department of Labor, Occupational Safety and Health Standard for Asbestos,
Tremolite, Anthophyllite, and Actinolite, 29 Code of Federal Regulations Section
1910.1001; the U.S. Environmental Protection Agency, National Emission Standard for
Ashestos, 40 Code of Federal Regulations Sections 61.140 through 61 .156; and the pro-
posed rule by the U.S. Environmental Protection Agency proposing labeling requirements
and phased banning of asbestos products, published at 51 Federal Register 3738-3759
(January 29, 1986)

There are currently in use and under development a number of substitute materials to
replace asbestos in certain applications. Manufacturers and users are encouraged to develop
and use effective substitute materials that can meet the specifications for, and operating
requirements of, the equipment to which they would apply.

Information concerning safety and health risks and proper precautions with respect fo
particular materials and conditions should be obtained from the employer, the manufac-
turer or supplier of that material, or the Material Safety Data Sheet,
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Packaged Reciprocating Plant and Instrument
Air Compressors for General Refinery Services

SECTION 1—GENERAL

1.1 Scope

This standard covers the minimum requirements for
double-acting reciprocating compressors of 600 brake horse
power (448 kilowatts) and below used in refinery services
with Iubricated or nonlubricated cylinders in utility air and/or
instrument air service up to 125 pounds per square inch gage
(8.6 bar). Driver, related lubricating systems, controls, in-
strumnentation, intercooler, aftercooler, receiver, and other
auxiliary equipment are covered in this standard. The com-
pressor will generally be spared.

CAUTION: Compressors intended for instrument air service
require dry cylinders to supply oil-free air. Compressors used
in plant air service can be either of the dry-cylinder or
lubricated-cylinder type construction. Because air/oil mix-
tures may ignite, the purchaser/user is cautioned of the need
to carefully select the cylinder lubricant and consider all
operating conditions. Temperature criteria are described in
23

NoTE: A bullet {#) at the beginning of a paragraph indicates that a deci-
sion by the purchaser is required These decisions should be indicated on
the data sheets (see Appendix A); otherwise, they should be stated in the
guotation reguest or in the order

1.2 Alternative Designs

The vendor may offer alternative designs (see 5.1 for pro-
posal requirements). Equivalent metric dimensions,
fasteners, and flanges may be substituted as mutually agreed
upen by the purchaser and the vendor

1.3 Conflicting Requirements

In case of conflict between this standard and the inquiry
or order, the information included in the order shall govern.
1.4 Definition of Terms
1.4.1 Terms used in this standard are defined in 1 4. 1.1
through 1.4 1.18.

1.4.1.1 Combined rod loading is the algebraic sum of gas
load and inertia force. Guas load is the force resulting from
differential gas pressure acting on the piston differential area.

Inertia force is the force resulting from the acceleration of

reciprocating mass. The inertia force with respect to the
‘crosshead pin is the summation of all reciprocating masses

{piston and rod assembly and crosshead assembly including
pin} times their acceleration

1.4.1.2  Inlet cubic feet per minute (ICFM) refers to the
flow rate determined at the conditions of pressure,
temperature, compressibility, and moisture at the compressor
inlet flange. [Inlet cubic feet per minute is identical to ac-
tual cubic feet per minute (ACFM).]

1.4.1.3  Manufacturer’s rated capacity is the capacity used
to size the compressor. The manufacturer's rated capacity
is calculated by dividing the rated capacity (see 1.4.1.11)
by 0.97. This result accommodates the acceptable normat
manufacturing tolerance of +3 percent in capacity so that
the rated capacity will never be less than the lower limit of
the tolerance,

1.4.1.4  Maximum allowable continuous rod loading is the
highest force that a manufacturer will permit for continuous
operation on the compressor piston rod, the cross head
assembly, the connecting rod, and the crankshaft.

13

1.4.1.8 Maxinmum allowable speed (in revolutions per
minute) is the highest speed at which the manufacturer’s
design will permit continuous operation.

1.4.1.6  Maxinmon allowable temperature is the maximum
continuous temperature for which the manufacturer has
designed the equipment {or any part to which the term is
referred). This includes operating in the unloaded condition

1.4.1.7  Maximum allowable working pressure is the max-
imum continuous pressure for which the manufacturer has
designed the equipmient (or any part to which the term is
referred) (see 2.6 1.1).

1.4.1.8 Minimum allowable speed (in revolutions per
minute) is the lowest speed at which the manufacturer’s
design will permit continuous operation.

1.4.1.9 The normal operating point is the point at which
usual operation is expected and optimum efficiency is
desired. This point is usually the point at which the vendor
certifies that performance is within the tolerances stated in
this standard.
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1.4.1.10 The pressure casing is the composite of all sta-
tionary pressure-containing parts of the unit, including all
connections, nozzles, and other attached parts.

1.4.1.11 Rated capaciry is the largest number of inlet cubic
feet per minute required by the specified operating
conditions.

1.4.1.12 Rated discharge pressure is the highest pressure
required to meet the conditions the purchaser specifies for
the intended service.

1.4.1.13 Rated discharge temperature is the predicted (not
theoretical adiabatic} operating temperature resulting from
the rated service conditions.

1.4.1.14  Rated power of the compressor is the maximum
power the compressor plus any shaft-driven appurtenances
require for any of the specified operating conditions. The
rated power includes the effect of any equipment (such as
pulsation suppression devices, piping, intercoolers, after-
coolers, and separators) furnished by the compressor ven-
dor. (Drive system losses are stated separately )

1.4.1.15 Rared speed (in revolutions per minute) is the
operating speed necessary to meet the rated service
conditions.

1.4.1.16 Standard cubic feet per minute (SCFM) refers
to capacity at a pressure of 14.7 pounds per square inch ab-
solute {1 01 bar) and a temperature of 60 F (15.6 C).

1.4.1.17  Standby service refers to a normally idle or idling
piece of equipment that is capable of immediate automatic
or manual startup and continuous operation.

1.4.1.18 Trip speed (in revolutions per minute} is the
speed at which the independent emergency overspeed device
operates to shut down a prime mover. (For steam turbines
and reciprocating engines, the trip speed shall be at least 110
percent of the maximum continuous speed  For gas turbines,
the trip speed shall be at least 105 percent of the maximum
continuous speed.)

1.4.2 The use of the word design in any term (such as
design power, design pressure, design temperature, or design
speed) should be avoided in the purchaser’s specifications.
This terminology should be used only by the equipment
designer and the manufacturer.

1.5 Referenced Publications

1.5.1 The editions of the following standards, codes, and

specifications that are in effect at the time of publication of
this standard shall, to the extent specified herein, form a part
of this standard. The applicability of changes in standards,
codes, and specifications that occur after the inguiry shall
be mutually agreed upon by the purchaser and the vendor.

AFBMA!
Std 7 Shaft and Housing Fits for Metric Radial Ball
and Roller Bearings

AISI?
Standards, codes, and specifications of the Arnerican Iron
and Steel Institute

ANSI?
Bl.1 Unified Inch Screw Threads (UN and UNR
Thread Form)
B16.1 Cast Iron Pipe Flanges and Flanged Fittings,
Class 25, 125, 250, and 800
B16.5 Pipe Flanges and Flanged Fittings
B16.11 Forged Steel Fittings, Socket-Welding and
Threaded
B16.42 Ductile Iron Flanges and Flanged Fittings,
Class 150 and 300
B31.3 Chemical Plant and Petroleum Refinery Pip-
ing (ANSI/ASME B31 3)
82.19 Balance Quality of Rotating Rigid Bodies
Y14 2M  Line Conventions and Lertering

API
RP S00A Classification of Areas for Electrical Installa-

tions in Petrolewm Refineries

RP 520 Recommended Practice for the Design and In-
stallation of Pressure-Relieving Systems in
Refineries, Part I—Design and Part [1—
Installation

Std 526 Flanged Steel Safery Relief Valves

RP 550 Manual on Installation of Refinery Instruments
and Control Systems

Std 611 General-Purpose Steam Turbines for Refinery
Services

Std 613 Special-Purpose Gear Units for Refinery
Services

Std 615  Sound Control for Mechanical Equipment for
Refinery Services

Std 660 Shell-and-Tube Heatr Exchangers for General
Refinery Services

Std 661 Air-Cooled Hear Exchangers for General
Refinery Services

Std 677 General-Purpose Gear Units for Refinery Ser-
vices (in preparation)
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ASME*
Boiler and Pressure Vessel Code, Section VIII, Rules for
Construction of Pressure Vessels, and Section
IX, Welding and Brazing Qualifications
B1.20.1 General Purpose (Inch) Pipe Threads
PTIC 9 Performance Test Code—Displacement Com-
pressors, Vacuum Pumps and Blowers
ASTM?
A 53 Zinc-Coated Welded and Seamless Black and
Hot-Dipped Steel Pipe
A 106 Seamless Carbon Steel Pipe for High-
Temperature Service
A 192 Seamnless Carbon Steel Boiler Tubes for High-
Pressure Service
A 247 Evaluating the Microstructure of Graphite in
Iron Castings
A 269 Seamless and Welded Austenitic Stainless Steel
Tube for General Service
A 278 Gray Iron Castings for Pressure-Containing
Parts for Temperatures up to 650°F (345°C)
A 312 Seamless and Welded Austenitic Stainless Steel
Fipe
A 358  Electric-Fusion-Welded Austenitic Chromium-
Nickel Alloy Steel Pipe for High-Temperature
Service
A 395 Ferritic Ductile Iron Pressure-Retaining
Castings for Use at Elevated Temperatures
A 515 Carbon Steel Pressure Vessel Plates for
Intermediate- and Higher-Temperature Service
A 536 Ductile iron Castings

E 125 Reference Photographs for Magnetic Particle
Indicarions on Ferrous Castings
E 709 Practice for Magnetic Particle Exanination

AWSS
D1.1  Structural Welding Code—Steel

NEMAT
MG 1 Motors and Generators

NFPA®
70 National Electrical Code, Article 500,
“‘Harzardous Locations,”” and Article 3501,
**Class I Installation—Hazardous Locations”’

OSHA?
Occupational Safety and Health Standards of the
Federal Register

SAE!"
Standards and specifications of the Society of Automotive
Engineers

TEMAU
Standards of the Tubular Exchanger Manufacturers
Association

1.6.2 The purchaser and the vendor shall mutually deter-
ntine the measures that must be taken to comply with any
federal, state, ot local codes, regulations, ordinances, or rules
that are applicable to the equipment.

SECTION 2—BASIC DESIGN

2.1 General

2.1.1 The equipment (including auxiliaries) covered by this
standard shall be designed and constructed for a minimum
service 1ife of 20 years. It is recognized that this is a design
criterion,

2.1.2 The package vendor shall assume responsibility for
the engineering coordination of the equipment and all aux-
iliary systems included in the scope of supply.

2.1.3 Control of the sound pressure level (SPL} of all
equipment furnished shall be a joint effort of the purchaser
and the vendor. Unless otherwise specified, the equipment
furnished by the vendor shall conform to the requirements
of API Standard 613 and to the maximum allowable sound
pressure level specified by the purchaser.

'Anti-Friction Bearing Manufacturers Association, 1234 Jefferson Davis
Highway, Arlington. Virgnia 22202,

*American Iron and Steel Institute, 1600 16th Street, N W, Washington,
D.C. 20036,

3American National Standards Institute, 1430 Broadway, New York, New
York [0018.

*American Society of Mechanical Engincers. 345 East 47th Street, New
York, New York 10017

SASTM. 1916 Race Street, Philadelphia, Pennsylvania 19103
¢American Welding Society, 550 LeJeune Road, N W. Miami, Florida
33135

National Electrical Maaufacturess Association, 2101 L Street, N'W |
Washington, D C. 20037

¥National Fire Protection Association, Batterymarch Park, Quincy,
Massachusetts 02269

*QOccupationat Safety and Health Administration, U. S. Department of Labor,
Washington, D C. 20210.

B8aciety of Automotive Engineers, 400 Commonwezith Drive, Warren-
dale, Pennsylvania 15096,

U Tubuolar Exchanger Manufacturers Association, 25 North Broadway, Terry-
town, New York 10591
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2.1.4 Unless otherwise specified, cooling water systems
shall be designed for the following conditions:

Velocity over heat exchange
surfaces 5-8 fu's
Maximum allowable

1.5-2 5 mfs

working pressure =75 psig 25 2 bar (ge)
Test pressure =115 psig =7.9 bar (ga)
Maximum pressure drop i5 psi 1 bar
Maximum inlet temperature S0 F n2cC
Maximum outlet temperature 120 F 49 C
Maximum temperature rise 30F 17 C
Minimum temperature rise 20F 11c

(.35 m*-K/kw

Provision shall be made for the complete venting and drain-
ing of the system,

Fouling factor on water side 0.002 hr-ft*-°F/Buu

NoTe: The vendor shall notify the purchaser if the criteria for minimum
temperature rise and velecity over heat exchange surfaces result in a con-
flicting design The critedon for velocity over heat exchange surfaces is
intended to minimize water-side fouling; the criterion for minimum
temperature rise is intended 1o minimize the use of cooling water. The pur-
chaser will approve the final selection.

2.1.5 Equipment shall be designed to run without damage
to the trip speed and relief valve settings.

2.1.6 The arrangement of the equipment, including pip-
ing and auxiliaries, shall be developed jointly by the pur-
chaser and the vendor. The arrangement shall provide ade-
quate clearance areas and safe access for operation and
maintenance.

2.1.7 Electrical components and installations shall be
suitable for the area classification (class, group, and divi-
sion) specified by the purchaser on the data sheets and shall
meet the requirements of NFPA 70, Articles 500 and 501,
as well as local codes specified and furnished by the
purchaser.

2.1.8 Oil reservoirs and housings that enclose moving
lubricated parts (such as bearings, shaft seals, highly polished
parts, instruments, and control elements) shall be designed
to minimize contamination by moisture, dust, and other
foreign matter during periods of operation and idleness.

2.1.9  All equipment shall be designed to permit rapid and
economical maintenance, particularly packing and valves.
Major parts such as cylinders and compressor frames should
be shouldered or doweled to ensure accurate alignment on
reassembly,

2.1.10 Afer installation, the combined performance of the
package shall be the joint responsibility of the vendor and
the purchaser. Units shall perform on the test stand and on
their permanent foundation within the specified acceptance
criteria.

2.1.11 The compressor power at the manufacturer’s rated
capacity shall not exceed the rated power by more than 3
percent.

22.1.12 Many factors (such as piping loads, alignment at

operating conditions, supporting structure, handling during
shipment, and handling and assembly at site) may adversely
affect site performance. To minimize the influence of these
factors, the vendor shall review and comment on the pur-
chaser’s piping and foundation drawings, and the vendor’s
representative shall observe a check of the piping performed
by parting the flanges. The vendor's representative shall
check alignment at the operating temperature and, when
specified, shall be present during initial alignment check.

©®2.1.13 The purchaser will specify whether the installation

is indoors (heated or unheated) or outdoors (with or without
a roof), as well as the weather and environmental conditions
in which the equipment must operate (including maximum
and minimum temperatures and unusual humidity or dust
problems). The unit and its auxiliaries shall be suitable for
operation in these specified conditions. For the purchaser’s
guidance, the vendor shall list in the proposal any special
protection that the purchaser is required to supply (see 5.1,
item 1).

2.1.14 Spare parts for the machine and all furnished aux-
iliaries shall meet all the criteria of this standard.

2.1.15 Bolting shall be furnished as specified in2 1.15.1
through 2.1.15.4.

2.1.15.1 The details of threading shall conform to ANSI
B1 .1

2.1.15.2 Studs are preferred to cap screws.

2.1.15.3 Adequate clearance shall be provided at bolting
locations to permit the use of socket or box wrenches The
vendor shall supply any required special tools and fixtures.

2.1.15.4 Socket-, slotted-nut-, or spanner-type bolting
shall not be used unless specifically approved by purchaser.

2.1.16 Jackscrews, guide rods, and casing alignment
dowels shall be provided to facilitate disassembly and
reassembly of cylinder heads to cylinders.

2.1.17 Methods of lifting the assembled machine shall be
specified by the vendor.

2.1.18 Provisions to ease removal of vertical piston and
rod assemblies shall be included.
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2.1.19 The machined finish of the mounting surfaces shall
be 125 micro-inches (3.2 micrometers) arithmetic average
roughness height (R} or better. Hold-down or foundation
bolt holes shall be drilled perpendicular to the mounting sur-
face or surfaces and spot faced to a diameter three times that
of the hole.

2.1.20 Jacket cooling systems shall be designed to posi-
tively prevent leakage of air into the coolant or coolant into
the air passages. The vendor shall state the method for achiev-
ing this in the proposal.

2.1.2.1 Compressor capacity shall at least equal the re-
guirements of 1.4.1.3.

2.2 Allowable Speeds

®2.2.1 Compressors shall be conservatively rated at a speed
not in excess of that known by the manufacturer to resuht
in low maintenance and trouble-free operation under the
specified service conditions. The maximum acceptable
average piston velocity fin feet (meters) per minute] and the
maximum allowable rotating speed (in revolutions per
minute) may be specified by the purchaser where experience
indicates limits that should not be exceeded for a given
service,

Note Generally the piston velocities of compressors in nonlubricated ser-
vices should be less than those in lubricated services

®2.2.2 To avoid excitation of torsional and acoustic
resonances, reciprocating compressors should normally be
specified for constant speed operation. When variable speed
drivers are specified, all equipment shall be designed to run
safely to the trip speed. For variable speed drives, a listing
of unsafe or undesirable speeds shall be furnished to the pur-
chaser by the vendor {see 2.5 and 3.1).

2.3 Discharge Temperature

2.3.1 The rated discharge temperature resulting from any
specified service conditions, including part-load operation,
shall not exceed the following for each stage;

a 300 F for hydrocarbon oil lubricated cylinders.

b. 360 F for nonlubricated cylinders,

c. A temperature mutually agreed upon by the vendor and
the purchaser for synthetic oil lubricated cylinders.

2.3.2 An alarm shall actuate when the discharge
temperature of any cylinder exceeds the rated discharge
temperature by 20 F (11 C).

2.3.3  Analarm shail actuate and the compressor shall shut

down when the discharge temperature of any cylinder ex-
ceeds the rated discharge temperature by 40 F (22 C).

2.4 Rod Loading

The combined rod loading at any specified operating load
step shall not exceed the manufacturer’s maximum allowable
continuous rod leading for the compressor. These combined
rod loads shall be calculated on the basis of relief valve set
point pressure and normal suction pressure corresponding
to each load step

2.5 Dynamics

2.5.1 The compressor package vendor shall assume full
responsibility for the performance of necessary lateral and
torsional studies and the elimination of any lateral or tor-
sional vibrations that may occur within the specified operating
range in any specified loading step. The vendor shall state
the speeds (from dead stop up to or down from trip speed
or synchronous speed} at which all critical speeds occur.

2.5.2 Torsional nawral frequencies of the driver-
compressor system (including couplings and any gear unit)
within 10 percent of any operating shaft speed or trip speed
and within 5 percent of twice any operating shaft speed in
the rotating system shall be avoided For motor driven com-
pressors, torsional natural frequency orders shall be separated
from the first and second harmonics of the electrical fre-
quency by the same range.

2.5.3 For geared units, involving either motor or steam
turbine drivers, the vendor shall perform a torsional analysis
of the compressor-gear-driver arrangement. This analysis
shall verify that the limits of encroachment upon torsional
natural frequencies as noted in 2.5.2 are met,

2.6 Compressor Cylinders
2.6.1 GENERAL

2.6.1.1 Maximum allowable working pressure shall ex-
ceed the rated discharge pressure by at least 1 percent or
10 pounds per square inch (0.7 bar), whichever is greater.
The maximum alfowable working pressure of the cylinder
shail be at least equal to the specified relief valve setting.

2.6.1.2 Cylinders shall be spaced and arranged to permit
access to all openings and components (including water jacket
opening covers, distance piece covers, packing, valves,
unloaders, or other controls mounted on the cylinder) without
removing the cylinder, the cylinder head, or major piping.

2.6.1.3 Tandem two-stage construction is not acceptable.
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2.6.1.4 If cylinder supports are required to avoid misalign-
ment, they shall not be attached to the cylinder head. Rod
run out shall not exceed 0.0005 inch per inch (0.012
millimeters per 25.4 millimeters) of stroke.

2.6.1.5 The walls of cylinders without liners shall be of
a thickness sufficient to provide for a total of l-inch
(3.2-millimeter) diameter of overboring without encroaching
upon either the maximum allowable working pressure or the
maximum allowable rod load. Cylinder bore finish for
lubricated services shall not exceed 63 micro-inches (1.6
micromelers) arithmetic average roughness height (R,).
Cylinder bores for nonlubricated services shall not exceed
32 micro-inches (0.81 micrometers) arithmetic average
roughness height (R,).

2.6.1.6 Cylinder heads, stuffing boxes for pressure pack-
ing, clearance pockets, and valve covers shall be fastened
with studs. The cylinder lips supporting these components
shail be so proportioned that overtorguing studs up to 100
percent above the manufacturer’s recommended torque will
not cause lip failure. All stud holes shall be drilled no deeper
than necessary to allow a maximum tap depth of one and
one-half times the major diameter of the stud.

2.6.1.7 Cylinders shall have cooling provisions as required
by conditions of service.

2.6.1.7.1 Air-cooled cylinders are acceptable for com-
pressors rated at 75 horsepower (56 kilowatts) or less, pro-
vided that allowable discharge temperature limits as specified
in 2.3 are not exceeded.

2.6.1.7.2 Compressors rated at powers greater than 75
horsepower (56 kilowatts} must be liquid cooled as follows:

a. For services where maximum expected discharge
temnperatures are less than 190 F (88 C) and the requirements
of 2.6.1.7.2 item b have been satisfied, static-filled coolant
systems may be supplied (see Plan A in Figure B-1 of Ap-
pendix B}

b For services where expected maximum discharge
temperatures are between 190 F (88 C) and 210 F (99 (),
or where the adiabatic air temperature rise (difference be-
tween suction temperature and discharge temperature based
on isentropic compression) is less than 150 F (66 C) and
where cylinders will not be required to operate unloaded for
extended periods of time, thermosyphon coolant systems may
be supplied (see Plan B in Figure B-1).

¢. For services where maximum expected discharge
temperatures are above 210 F (99 C), where the adiabatic
air temperature rise exceeds 150 F (66 C), or where cylinders
will operate fully unloaded for extended periods of time,

forced liquid coolant circulation through cylinder jackets shail
be provided (see Figure B-1, Plan C and cautionary note).

NoTE: For a high ambient temperature site condition of 110 F (43 C) or
higher, thermosyphon or static-filled systems may not be suitable.

2.6.1.8 The cylinder cooling system provided shall be ade-
quate to prevent condensation in the cylinder that may dilute
or remove lubricant or cause knocking. The purchaser is cau-
tioned regarding the following:

a. Coolant inlet temperatures Iess than 10 F (6 C) higher
than air inlet temperatures may cause air constituent
condensation.

b. Insufficient coolant flow and velocities may cause foul-
ing of jackets and passages.

¢. Coolant exit temperature higher than 30 F (17 C) above
air inlet temperature may result in a capacity reduction.

©2.6.1.9 When specified, a selfcontained, closed-jacket
coolant system shall be furnished. It shall meet the follow-
ing requirements (refer to Figure B-2 of Appendix B):

a. The coolant supply to each cylinder jacket shall enter the
jacket at a temperature at least 10 F (6 C) above air inlet
temperature. A heating unit shall be provided for use dur-
ing cold weather operation and prior to startup to bring the
system up to temperature

b. The quantity of coolant circulated by each pump shall be
regulated to maintain a coolant temperature rise across any
individual cylinder, including the cylinder head, between 10
and 20 F (6 and 11 C).

c. The system shall be pre-piped, factory skid mounted, and
complete with the varions pressure and temperature in-
dicators, alarms, and other instrumentation as specified on
the data sheets.

2.6.1.10 If nonlubricated or other special construction is
specified, a complete description of piston, ring, and rod-
packing designs (including materials of construction and
cylinder bore finish) shall be included in the proposal.

2.6.1.11 Tapped holes in pressure parts shall be held to
a minimum. To prevent leakage in pressure sections of
castings, sufficient metal in addition to the allowance for cor-
rosion shall be left around and below the bottom of drilled
and tapped holes.

2.6.2 CYLINDER CONNECTIONS

2.6.2.1 Flanged or machined and studded inlet and outlet
air connections are preferred. They shall be oriented as
specified on the data sheets and suitable for the working
pressure of the cylinder as defined in 1.4. Where flanged
or machined and studded openings are impractical, threaded
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openings are permissible in sizes 2-inch and 3-inch nominal
pipe size, installed as described in 2.6.2.1.1 through
2.6.2.1.4,

2.6.2.1.1 A pipe nipple, preferably not more than 6 inches
(132 millimeters) long, shall be screwed into the threaded
opening.

2.6.2.1.2 Pipe nipples shall be Scheduls 80.

2.6.2.1.3 The pipe nipple shall be provided with either
a slip-on, welding-neck, or socket-weld flange.

2.6.2.1.4 Tapped openings and bosses for pipe threads
shall conform to ANSI B16.5.

2.6.2.2 Flanges shall conform to ANSIB16.1, B16.5, or
B16.42 as applicable, except as noted in 2.6.2.2.1 and
26222

2.6.2.2.1 Flat-faced flanges with full raised face
thicknesses are acceptable.

2.6.2.2.2 Flanges that are thicker or have a larger out-
side diameter than that required by ANSI are acceptable,

2.6.2.3 Machined and studded connections shall conform
to ANSI BI6.1, B16.5, or B16.42 for the facing and drill-
ing requirements. Studs and nuts shall be furnished installed.

@ 2.6.2.4 When specified, each cylinder shall have connec-
tions for attaching pressure transducers.

2.6.2.5 Openings for water and oil services may be
threaded in sizes % inch through 2 inch nominal pipe size.

2.6.2.6 Openings for pipe sizes of 14, 212, 3%, 5, 7,
and 9 inches shall not be used.

2,6.2.7 Tapped openings not connected to piping shall be
plugged with solid stee! plugs furnished in accordance with
ANSI Bl16.11. Plugs that may later require removal shall
be of corrosion-resistant material. Threads shall be
lubricated. Tape shall not be applied to threads of plugs in-
serted into oil passages. Plastic plugs are not permitted.

2.6.2.8 All purchaser’s connections shall be accessible for
disassembly without moving the machine.

2.7 Valves

- 2.7.1 Average inlet valve air velocity shall be computed
as follows:

V = 288 D/A

Where:
V' =average air velacity, in feet (meters) per minute.
D =cylinder displacemnent, in cubic feet (cubic meters) per
minute.
A =product of the actual lift obtained in service and the
valve-opening periphery; total for all inlet valves per
cylinder in square inches (square meters),

NoTe: Valve lifts used in the above equation shall be shown on the data
sheet.

@ 2.7.2 Valve and unloader designs shall be suitable for
operation as specified on the data sheets. Each individual step
of unloading shall be provided with a visual indication of
its position and its load (loaded or unloaded) condition. If
valve unloading is required for startup, it shall be so stated
in the proposal.

2.7.3 The valve design, including that for double-decked
valves, shall be such that valve assemblies cannot be incor-
rectly assembled or interchanged nor shall it be possible to
insert a valve assembly upside down.

2.7.4 Valve seats shall be removable. Valve seat-to-
cylinder gaskets shall be the manufacturer’s standard.
Jacketed gaskets are preferred for the cover-to-cylinder joint.

2.7.5 The valve and cylinder designs shall be such that
the valve cag% or the assembly bolts (or both) cannot fall
into the cylinder even if the valve assembly bolts break or
unfasten.

2.7.6 When furnished, the ends of the valve coil springs
shall be square and pround to protect the plate against damage
by the spring ends.

2.7.7 Valve hold-downs shall bear at no less than three
points on the valve assembly. The bearing points shall be
arranged as symmetrically as possible.

2.7.8 Metal valve disks or plates, when furnished, shall
be suitable for installation with either side sealing and shall
be lapped on both sides. Edges shall be suitably finished to
remove stress risers.

2.8 Piston and Piston Rods

2.8.1 When pistons are removable from the rod, they shall
be attached to the rod by a shoulder and lock nut design.
The nuts on the end shall be positively locked in place. The
rod shall be positively locked to the crosshead (when in-
stalled) to prevent rotation. The operating and maintenance
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distance piece shall be equipped with oil wiper rings. For
lubricated service, the crank end of the distance piece shall
be equipped with two oil wiper rings installed for wiping
in both directions.

2.11 Stuffing Boxes and Packing

2.11.1 Ifa particular packing is not specified by the pur-
chaser on the data sheets, the manufacturer shall recommend
a packing arrangement for the specified service.

2.11.2 Glands shall be bolted to the cylinder head or to
the cylinder.

2.11.3 Inboth lubricated and nonlubricated service, ade-
quate radial clearance shall be provided between the piston
rod surface and the crank-end cylinder head bore, the com-
pressor cylinder packing case, and the gland bore to eliminate
possible scoring when maximum wear of the piston wear
band occurs.

2,11.4 All oil wiper and seal rings shall be segmented and
have garter springs.

2.12 Compressor Frame Lubrication

2.12.1 The frame lubrication system shall be a pressure
system; however, splash systems may be used to lubricate
crankshaft antifriction bearings on compressars of 350
horsepower (261 kilowatts) or less. Crankcase oil
temperature shall not exceed 160 F (71 C) for pressurized
oil systems and 180 F (82 C) for splash systems.

2.12.2 Pressure lubrication systems shall consist of a shaft-
driven oil pump with a suction strainer, a supply and return
system, an oil cooler (when required), a full-flow filter, and
other necessary instruments. Unless otherwise specified, the
compressor crankcase shall also function as the oil reservoir.

2,12.3 Al oil-containing pressure components, including
the auxiliary pump (if any), shall be steel, except that
crankshaft-driven lube oil pumps and other components in-
ternal to the compressor frame may have cast iron or nodular
iron construction.

©2.12.4 When specified, a separate, full-capacity, full-
pressure auxiliary pump with an automatic start at low
lubrication oil pressure shall be provided by the package
vendor.

2.12.5 Both main and auxiliary pumps shall be provided
with pressure relief valves piped back to the crankcase reser-
voir. Nonintegral relief valves are preferred.

©2.12.6 Anoil cooler shall be provided if required to main-
tain lube oil supply temperature at or below 130 F (54 C).
The cooler shall be a water-cooled, shell-and-tube type, or
it shall be a suitable air-cooled type, as specified. Shell-and-
tube coolers shall have water on the tube side. A removable
bundle design is required for coolers having more than 5
square feet (0.46 square meter) of surface, unless otherwise
specified by the purchaser. Removable bundle coolers shall
be in accordance with TEMA Class C and shall be con-
structed with a removable chaanel cover. Tubes shall not
have an outside diameter of less than % inch {16 millimeters),
and the tube wall shall not have a thickness of less than 18
Birmingham wire gage (BWG) [0.049 inches (91.25
millimeters)]. U-bend tubes are not permitted. 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, to prevent contamination of the lubricating oil in
case of cooler failure. Unless otherwise specified, shells,
channels, and covers for the coolers shall be steel; tube sheets
shall be naval brass; and tubes shall be inhibited admiralty.
Coolers shall be equipped with vent and drain connections
on their oil and water sides. The vendor shall include com-
plete details of any proposed air-cooled cooler in the pro-
posal. Internal oil coolers are not acceptable. When specified,
lube oil temperature should be thermostatically controlled.

©2.12.7 The manufacturer’s standard full-flow filter shall
be supplied with filtration of 25 microns nominal or finer
for babbitted bearings and 10 microns nominal or finer for
aluminum or microbabbitted bearings. The filter shall be
located downstream of the cooler . Filter cases and heads shall
be suitable for operation at a pressure not less than the
discharge pressure of the oil pump. The filter shall not be
equipped with an internal relief valve or bypass. Filter car-
tridge materials shall be corrosion resistant. For all
replaceable cartridge filters, the clean pressure drop shall
not exceed 5 pounds per square inch (0 34 bar) at design
temperature and flow, The cartridge collapse differential
pressure drop shall not be less than 70 pounds per square
inch (4.8 bar). When specified, dual filters shall be supplied
complete with a separate or integral continuous flow transfer
valve. The filter or filters shall be equipped with vent and
clean- and dirty-side drain connections. A dual filter system
shall be designed to permit cartridge replacement and re-
pressuring during operation.

®2.12.8 When specified, a removable steam-heating ele-
ment inserted in the crankease {oil reservoir) or a ther-
mostatically controlled electrical immersion heater with
sheath of Series 300 stainless steel shall be provided for
heating the charge capacity of oil before startup in cold
weather. The heating device shall have sufficient capacity
to heat the oil in the crankcase from the specified minimum
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site ambient temperature to 80 F (27 C} within 12 hours.
If an electrical immersion heater is used, it shall have a max~
imum watt density of 15 watts per square inch (2.3 watts
per square centimeter).

2.12.9 The crankcase {oil reservoir) shall be supplied with
the following characteristics and appendages:

a. The capacity to settle moisture and foreign matter ade-
quately, to avoid frequent refilling, and to provide adequate
allowance for systemn run down.

b. Fill connections, level indicators, and breathers suitable
for outdoor use.

¢. Sloped bottoms and connections to complete drainage.
d. Cleanout openings as large as is practicable.

e. An interior that has been descaled and protected from rust
by the manufacturer’s standard procedure, subject to the pur-
chaser’s approval. (Permanent surface coatings shall not be
applied without the purchaser’s specific approval.)

2.13 Cylinder and Packing Lubrication

2.13.1 Lubrication to compressor cylinders shall be pro-
vided by forced-feed mechanical lubricators, as specified,
either single-plunger-per-feed or divider-block types separate
from the frame lubrication pump and complete with necessary
tubing or piping (see 3.7.3). Single-plunger-per feed
lubricators shall have a sight flow indicator for each lubrica-
tion point. A lubrication point {or points) shall be provided
on the compressor cylinder bore. A lubrication point shall
be provided for rod packing except in certain air compressors
where the packing is lubricated from the cylinder. A check
valve shall be provided at each lubrication point. Mechanical
lubricators shall have provision for a prelubrication opera-
tion prior to compressor startup. Reservoir capacity shall be
adequate for 30 hours. All controls on the cylinder and pack-
ing lubrication system shall be adjustable while the com-
pressor is operating. If an electrical immersion heater is used,
it shall have a maximum watt density of 15 watts per square
inch (2.3 watts per square centimeter)

®2.13.2 When specified, a heating device for the reservoir
oil shall be provided.

©2.13.3 The purchaser will specify when compressor
cylinders will be lubricated by synthetic lubricants. The lubri-
cant specifications shall be entered on the data sheets by the
purchaser unless the vendor's recommendation is desired.
All gaskets, seals, unloader diaphragms, packing, lubricator
parts, and other parts coming in contact with the synthetic
lubricant shall be of compatible materials agreed upon by
the compressor manufacturer and the lubricant manufacturer.
Synthetic cylinder lubricant in the cylinders may contaminate

the crankcase oil; therefore, crankcase interior surfaces
should be left unpainted. If interior surfaces must be painted,
a synthetic-lubricant-resistant coating recommended by the
lubricant manufacturer shall be used.

2.14 Materials
2.14.1 GENERAL

2.14.1.1 Materials for compressor parts shail be in ac-
cordance with those listed in Appendix C, except that
superior or alternative materials recommended by the ven-
dor shall be listed on the data sheets. See 3.7.1 for auxiliary
piping material requirements.

2.14.1.2 Materials shall be identified in the proposal with
their applicable ASTM, AISI, ASME, or SAE numbers, in-
cluding the material grade (see Appendix C). When no such
designation is available, the vendor’s material specification,
piving physical properties, chemical composition, and test
requirements, shall be included in the proposal (see 5.1, item
k and 5.2.4.3).

2.14.,1.3 The vendor shall specify the ASTM optional tests
and inspection procedures necessary o ensure that materials
are satisfactory for the service. Such tests and inspections
shall be listed in the proposal The purchaser should con-
sider specifying additional tests and inspections, especially
for material in critical service (see 5 1, item j).
2.14.1.4 ASTM A 515 steel can be notch sensitive and
prone to brittle fracture at ambient temperatures. Use of
ASTM A 515 is, therefore, prohibited.

2.14.1.5 External parts that are subject to rotary or sliding
motions (such as control linkage joints and adjusting
mechanisms) shall be of corrosion-resistant materials suitable
for the site environment.

2.14.1.6 Minor parts that are not identified (such as nuts,
springs, washers, gaskets, and keys) shall have corrosion
resistance equal to that of specified parts in the same
environment.

2.14.1.7 Where mating parts such as studs and nuts of
Series 300 stainless steel or materials with similar gailing
tendencies are used, they shall be lubricated with a suitable
antiseizure compound,

2.14.1.8 Materials, casting factors, and the quality of any
welding shall be equal to those required by Section VIII,
Division 1, of the ASME Code. The manufacturer’s data
report forms, as specified in the code, are not required (see
2.14.42).
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2.14.2 CASTINGS

2.14.2.1 The vendor shall specify the material grade of
castings on the data sheets.

2.14.2.2 Castings shall be sound and free of shrink holes,
cracks, scale, blisters, and other similar injurious defects.
Surfaces of castings shall be cleaned by sandblasting,
shotblasting, pickling, or any other standard method. Mold-
parting fins and remains of gates and risers shall be chip-
ped, filed, or ground flush.

2.14.2.3 The use of chaplets in pressure castings shall be
held to a minimum. The chaplets shall be clean and corro-
sion free (plating permitted) and of a composition compati-
ble with the casting.

2.14.2.4 For compressors below 150 horsepower (112
kilowatts), crankshafts made of ASTM A 536 ductile iron
Grade 100-70-03 are acceptable. Crankshafts of ASTM A
278 gray cast iron are not acceptable. All offerings for duc-
tile iron crankshafts (see 2. 10) shall be reviewed with the
purchaser for additional nondestructive testing requirements
not required by the ASTM specification.

2.14.2.5 Ferrous castings shall not be repaired by welding,
peening, plugging, or burning in except as specified in
214251 and 2.14.2.5.2.

2.14.2.5.1 Weldable grades of steel castings may be
repaired by welding, using a qualified welding procedure
based on the requirements of Section [X of the ASME Code.

2.14.2.5.2 Cast gray iron or ductile iron may be repaired
by plugging within the limits specified in ASTM A 278 or
A 395, respectively. The drilled holes for a plug shall be
carefuly examined, using dye penetrant, to ensure the
removal of all defective material. All necessary repairs not
covered by ASTM specifications shall be subject to the pur-
chaser’s approval. Weld repairs are not permitted.

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

©2,14.2.7 If specified, cylinders and cylinder heads of duc-
tile iron shall be produced in accordance with ASTM A 395.
The production of the castings shall also conform to the con-
ditions specified in 2.14.2.7.1 through 2 14 2.7.5

2.14.2.7.1 A minimum of one set of Charpy V-notch im-
pact specimens at one third of the thickness of the test block
'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 10 foot-pounds (13.6 joules) at
room ftemperature.

2.14.2.7.2 The keel or Y-block cast at the end of the pour
shall be at least as thick as the thickest section of the main
casting.

2.14.2.7.3 Integrally cast test bosses, preferably at least
1 inch (25 millimeters) in height and diameter, shall be pro-
vided at critical areas of the casting for subsequent removal
for the purposes of hardness testing and microscopic ex-
amination. Critical areas are typically heavy sections, sec-
tion changes, and high-stress points such as lubrication drill-
ing points, the cylinder bore, valve ports, flanges, and other
points as agreed upon by the purchaser and the vendor.
Classification of graphite nodules shall be in accordance with
ASTM A 247.

2.14.2.7.4 An as-cast sample from each ladle shall be
chemically analyzed.

2.14.2.7.5 Brinell hardness readings shall be made on the
actual casting at feasible locations on section changes,
flanges, the cylinder bore, and vaive ports. Sufficient sur-
face material shall be removed before hardness readings are
made to eliminate skin effect. Readings also shall be made
at the extremities of the casting at locations that represent
the sections poured first and last. These shall be made in ad-
dition to Brinell readings on the keel or Y-blocks.

2.14.2.8 Impregnation of pressure-containing castings
shall require prior purchaser approval.

NoTe: Appendix D describes some repair procedures that may be con-
sidered for gray or ductile iron castings These techniques should only be
applied afier 4 thorough mutual evaluation by the purchaser and the veador.

2.14.3 FORGINGS

Unless otherwise agreed upon by the purchaser and the
vendor, forging material shail be selected from those listed
in Appendix C.

2.14.4 WELDING

2.14.4.1 Welding of pipes and pressure-containing parts,
as well as any dissimilar-metal welds or weld repairs, shall
be performed by operators and procedures qualified in ac-
cordance with Section IX of the ASME Code,

2.14.4.2 The vendor shall be responsible for the review
of all repairs and repair welds to ensure that they are prop-
erly heat treated and nondestructively examined for sound-
ness and compliance with the applicable qualified procedures
{see 2.14.1.8}.
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2.14.4.3 Inspection of repair welds shall be performed in
accordance with 2.14.6.3.

2.1.4.4.4 Unless otherwise specified, all welding other
than that covered by Section VI, Division 1, of the ASME
Code and ANSI/ASME B31.3, such as welding on
baseplates, nonpressure ducting, lagging, and control panels,
shall be performed in accordance with AWS D1 1.

82.14.5 LOW TEMPERATURE

For operating temperatures below ~20 F (—29 C) and
when specified for other low arbient temperature, steels shall
have, at the lowest specified temperature, an impact strength
sufficient to qualify under the minimum Charpy V-notch im-
pact energy requirements of Section VI, Division 1, UG-84.
of the ASME Code. For materials and thicknesses not
covered by the code, the purchaser shall specify the re-
quirements on the data sheets.

2.14.6 MATERIAL INSPECTION

©2.14.6.1 When radiography, ultrasonic, magnetic parti-
cle, or liquid penetrant inspection of welds or materials is
required or specified, radiography shall be in accordance with
Section VIII, UW-32, of the ASME Code: ultrasonic ex-
amination shall be in accordance with Section VIII, Divi-
sion 1, Appendix 12, of the ASME Code; magnetic particle
examination shall be in accordance with Section VIII, Divi-
sion 1, Appendix 6, and liquid penetrant examination shall
be in accordance with Section VI, Division 1, Appendix
8, of the ASME Code,

2.14.6.2 For crankshafts, frames, and cylinders and any
other major components, fully identified records of all heat
treatment and radiography, whether performed in the nor-
mal course of manufacture or as part of a repair procedure,
shall be kept available for 5 years for review by the
purchaser.

2.14.6.3 When magnetic particle examination as described
in ASTM E 709 is required, acceptability of defects shall

be based on a comparison with the photographs in ASTM
E 125. For each type of defect, the degree of severity shall
not exceed the limits in the following table:

Type Degree
I 1
I 2
I 2
v 1
\% 1
Vi 1

Regardless of these generalized limits, it shall be the ven-
dor’s responsibility to review the design limits of all castings
in the event that more stringent requirements are specified.
Defects that exceed the limits imposed above shali be
removed to meet the quality standards cited above, as deter-
mined by additional magnetic particle inspection, before
repair welding (see 2.14 4.3).

2.15 Nameplates and Rotation Arrows

2.15.1 A nameplate shall be securely attached at an eas-
ily accessible point on the compressor frame and to any other
major piece of equipment.

2.15.2 Rotation arrows shall be cast in or attached to each
major item of rotating equipment. Nameplates and rotation
arrows (if attached) shall be of Series 300 stainless steel or
of nickel-copper alloy (Monel or its equivalent) Attachment
pins shall be of the same material.

2.15.3 The purchaser’s item number, the vendor's name,
the machine’s serial number, the compressor size and type,
the maximum allowable design limits and rating data (in-
cluding pressures, temperatures, speeds, amd power),
cylinder rated pressure(s), the maximum allowable working
pressures and temperatures, hydrostatic test pressures, the
total end clearance, and the cold elearance setting for each
end shall appear on each compressor nameplate.

SECTION 3—ACCESSORIES

3.1 Drivers

3.1.1 The type of driver shall be specified by the pur-
chaser. The driver shall be sized to meet the manufacturer's
rated capacity (see 1.4.1.3), including external gear and/or
coupling losses, and shall be in accordance with applicable
specifications, as stated in the inquiry and the order. The
_ driver shall be suitable for satisfactory operation under the
utility and site conditions specified by the purchaser.

©3.1.2 Anticipated inlet variations that may affect the siz-

ing of the driver (such as changes in temperature and special
plant startup conditions) will be specified by the purchaser.

@3.1.3 The starting conditions for the driven equipment will

be specified by the purchaser, and the starting method shali
be mutually agreed upon by the purchaser and the vendor.
The driver’s starting-torque capabilities shall exceed the
speed-torque requirements of the driven equipment.
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3.1.4 For motor-driven units, the motor nameplate rating
(exclusive of the service factor) shall be at least 110 percent
of the manufacturer’s rated capacity (including gear and
coupling losses) for any of the specified operating conditions.

3.1.5 The purchaser will specify the type of motor and its
characteristics, including the following:

a. Electrical characteristics.

b. Starting conditions (including the expected voltage drop
on starting).

¢. The type of enclosure.

d. The sound pressure level.

e. The area classification, based on API Recommended Prac-
tice J00A.

f. The type of insulation.

g. The required service factor.

h. The ambient temperature and elevation above sea level.
i. Transmission losses.

NoTE: I required, temperature detectors, vibration sensors, space heaters,
and other accessories will be specified

®3.1.6 The motor’s starting-torque requirements shall be
met at a reduced voltage specified by the purchaser, and the
maotor shall accelerate to full speed within a period of time
agreed upon by the purchaser and the vendor. Unless other-
wise specified, the starting voltage will be 80 percent of the
normal voltage, and the time reqguired to accelerate to full
speed will be Iess than 15 seconds.

3.1.7 Motors for auxiliary equipment shall be suitable for
the area classification specified and shall be in accordance
with Article 500 of NFPA 70.

3.1.8 Steam turbine drivers shall conform to API Stan-
dard 611. Steam turbine drivers shall be sized to continuously
deliver 110 percent of the manufacturer’s rated capacity while
operating at a corresponding speed with the specified steam
conditions .

3.1.9 Speed irregularity of belt driven units shall not ex-
ceed 2 percent of nominal compressor speed.

3.1.10 The inertia of the rotating parts of the combined
synchronous motor-compressor installation shall be sufficient
to limit motor current variations to a value not exceeding
66 percent of the full-load current (see NEMA MG 1,
Paragraph 21.84) for all specified loading conditions in-
cluding unloaded suction pressures. For induction motor-
compresser installations, motor current variations shall not
exceed 40 percent of the full load current. 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 con~
trof of current variations to protect other equipment in the efectrical system.
Standard motor performance data are based on steady-state load conditions
and may not reflect actual performance when subjected to the variable tor-
que 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 2 2. 2.

#3.1.11 ‘When the motor is supplied by the purchaser, the
compressor vendor shall furnish the purchaser with the
following:

a. Compressor torque effort diagram and/or inertia to satisfy
flywheel requirements of the compressor for ail specified
operating conditions.

b. Starting torque requirements.

c. Mounting details, coupling details, or both.

3.1.12 Al motor bearing lubrication points shall be piped
to an accessible point. Piping and bearings shall be connected
by flexible, heavy-duty braided grease hose.

3.2 Couplings and Guards
3.2.1 GENERAL

3.2.1.1 Flexible couplings and guards between drivers and
driven equipment shall be supplied by the manufacturer of
the driven equipment, unless otherwise specified on the data
sheets,

3.2.1.2 The coupling make, type, and mounting arrange-
ment shall be agreed upon by the driver and driven equip-
ment vendors and by the purchaser. A spacer coupling shall
be used, unless otherwise specified.

3.2.1.3 Information on shafts, keyway dimensions (if any},
and shaft end movements due to end play and thermal ef-
fects shail be furnished to the vendor supplying the coupling.

3.2.1.4 The coupling-to-shaft juncture shall be designed
and manufactured to be capable of transmitting power at least
equal to the power rating of the coupling.

3.2.1.5 Each coupling shall have a coupling guard that suf-
ficiently encloses the coupling and shafts to prevent any ac-
cess to the danger zone by personnel during operation of the
equipment train.

3.2.1.6 The guard shall be readily removable for inspec-
tion and maintenance of the coupling without disturbing the
coupled machines.

3.2.1.7 The guard shall comply with OSHA Standard
1910.219.
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# 3.2.1.8 When specified by the purchaser, the guard shall
be fabricated from spark-resistant materials. A description
of the materials of construction shall be submitted to the pur-
chaser for approval,

3.2.1.9 Guards that are fastened to the equipment foun-
dation or baseplate shall be removable in one piece.

3.2.1.10 Base-mounted guards shall preferably be
fabricated from solid metal sheet or plate with no openings.
Guards fabricated from expanded metal or perforated plate
are acceptable provided that the size of the opening is small
enough to prevent entry by objects % inch (9.5 millimeters)
or larger in diameter. Guards fabricated from woven wire
are unacceptable.

3.2.2 GUARDS FOR FLEXIBLE-DISK HIGH-
SPEED COUPLINGS

©3.2.2.1 When specified by the purchaser for turbine-gear
box drivers, guards shall be designed to be essentially air-
tight at the radial and axial flanged joints and at the slip joint,
if any. Guard design shall allow for potential heating caused
by windage.

@3.2.2.2 When specified, a flanged oil-drain connection [1
inch (2.5 centimeters) nominal or larger] shall be provided
to handle any oil carry over inte the guard from the coupled
equipment.

3.3 Reduction Gears

The gear unit design shall conform to API Standard 613
or 677, as specified.

3.4 Belt Drives

®3.4.1 Belt drives shall be limited to compressors of 200
brake horsepower (149 kilowatts) or less and shall be banded
mrulti-vee belts, unless otherwise specified. If more than one
banded multi-vee belt is required, the vendor shall furnish
matched belt lengths. All belt drives shall be oil resistant
{with a neoprene or equivalent material cover). The drive
service factor shall not be less than 1.75 times the driver
nameplate power rating. When service in a hazardous area
is specified, belt drivers of the static-conducting type shall
be provided (see 3.2 for belt drive guards),

3.4.2 The vendor shall provide a positive belt-tensioning
device on all belt drives. This device shall incorporate a
lateral adjustable base with guides and hold-down bolts, two
belt tensioning screws, and locking boits.

3.4.3 The compressor manufacturer shall inform the driver
manufacturer when the driver is to be used to belt-drive a
compressor. The driver manufacturer shall be provided with
the radial load and vibratory torque conditions associated with
reciprocating compressors and shall account for this in the
driver selection,

3.4.4 For belt drives, the practices described in 3.4.4.1
through 3.4.4.7 shall be incorporated.

3.4.4.1 Sheave center distance shall be no less than 1.5
times the large sheave diameter,

3.4.4.2 The belt wrap (contact) angle on the smaller sheave
shall be no less than 140 degrees.

3.4.4.3 The shaft length for fitting the sheave hub shall
be equal to or greater than the sheave hub width.

3.4.4.4 Shaft key fitting lengths for sheave mounting shall
be no less than the sheave bore length.

3.4.4.5 The sheave shall be mounted on a tapered adapter
bushing.

3.4.4.6 To reduce bearing moment loading (belt tension),
a minirmum sheave overhang distance for the sheave-to-shaft
fitting shall be provided.

3.4.4.7 §heaves shall be balanced to ANSI §2.19 Grade
6.3,

3.5 Baseplates

©3.5.1 When a baseplate is specified, the data sheets will
show the extent. A baseplate 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
baseplates shall have machined and doweled mating surfaces
to ensure accurate field reassembly.

NotE: A baseplate with a nominal length of more than 40 feet (12 meters)
or a nominal width of more than 12 feet (3.6 meters) may have to be
fabricated in multiple sections because of shipping restrictions

0 3.5.2 When specified, the baseplate shall be suitable for
column mounting (that is, of sufficient rigidity to be sup-
ported at specified points} without continuous grouting under
structural members. The baseplate design shall be mutually
agreed upon by the purchaser and the vendor.

® 3.5.3 The bottom of the baseplate between structural

members shall be open. When the baseplate is installed on
a concrete foundation, accessibility shall be provided for




16 o AP! STANDARD 680

grouting under all load-carrying structural members, The
mounting pads on the bottom of the baseplate shall be in one
plane to permit use of a single-level foundation. When
specified, subsoleplates shall be provided by the vendor,

3.5.4 Unless otherwise specified, nonskid decking cover-
ing all walk and work areas shall be provided on the top of
the baseplate,

® 3.5.5 When specified, the equipment feet and baseplates
shall be equipped with vertical jackscrews to ease shim
installation.

3.5.6 If mounted direct-driven rotating equipment weighs
more than 1000 pounds {454 kilograms), the mounting plates
shall be furnished with horizontal jackscrews the same size
or larger than the vertical jackscrews.

3.5.7 Machinery supports shall be designed to limit a
change of alignment caused by the worst combination of
pressure, torque, or allowable piping stress to 0.005 inches
(127 micrometers) at the coupling flange.

®3.5.8 When epoxy grout is specified on the data sheets,
the vendor shail precoat all the grouting surfaces of the
mounting plates with a catalyzed epoxy primer applied to
degreased white metal. The epoxy primer shall be compati-
ble with the epoxy grout. The vendor shall submit to the pur-
chaser instructions for field preparation of the epoxy primer.

3.5.9 Anchor bolts shall not be used to fasten machipery
to the mounting plates.

3.5.10 Mounting plates shall not be drilled for equipment
to be mounted by others. Mounting plates intended for in-
stallation on concrete shall be supplied with leveling screws.
Mounting plates that are to be grouted shall have 2-inch-
radiused (50-millimeter-radiused) corners {in the plan view).

3.5.11  Anchor bolts will be furnished by the purchaser.

3.6 Controls and Instrumentation
3.6.1 GENERAL

@ 3.6.1.1 Compressor control systems may be pneumatic,
electrical, or electronic and may be operated either manually
or automatically. The purchaser will specify the control
signal, the type of control system (manual or automatic), the
control range, and the equipment to be furnished by the
vendor.

3.6.1.2 Controls and instrumentation shall conform where
practical, with API Recommended Practice 550, Part 1.

3.6.1.3 Unless otherwise specified, controls and In-
strumentation shall be suitable for outdoor installation.

3.6.1.4 When more than one wiring point is required on
the package for instrumentation control, wiring to each switch
or instrument shall be provided from a single terminal box
mounted on the package. Wiring shall be installed in conduit.

© 3.6.1.5 When specified, lead-lag or base-loaded control
methods to sequence multiple compressor systems shall be
provided.

@ 3.6.1.6 When specified, all instruments and controls other

than shutdown-sensing devices shall be installed with suffi-
cient valving to permit removal of instrurments and controls
while the system is in operation.

3.6.2 CAPACITY CONTROL SYSTEMS

@ 3.6.2.1 Capacity control shall normally be obtained by
suction valve unloading, clearance pockets, a combination
of both pockets and unloaders, or other control methods
mutually agreed upon by the purchaser and the vendor. Con-
trol operation shall be automatic and/or manual as specified
on the data sheets. Five-step unloading shall provide
capacities of 100, 75, 50, 25, and O percent; three-step
unloading shall provide capacities of 100, 50, and 0 percent;
and two-step unloading shall provide capacities of 100 and
0 percent.

Note: Suction and clearance valve unloading configurptions normally
available consist of the following: two-step, Jess than 100 brake horsepower
(75 kilowats); threc-step, 100-250 brake horsepower (75-187 kilowatts);
five-step, optional for over 250 brake horsepower (187 kitowaus).

3.6.2.2 For turbine and engine drivers, actuation of the
control signal or failure of the signal or actuator shall not
prevent the governor {from limiting the speed to the max-
imum permissible speed.

3.6.2.3 When furnished, clearance pockets shall be of the
two-position type (cither open or closed).

@ 3.6.2.4 The unloading arrangement used for startup shall

be stated on the data sheets or shall be mutually agreed upon
by the purchaser and the vendor.

@ 3.6.2.5 Cylinder unloading may be accomplished by the

use of valve depressors, the opening of clearance pockets,
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an internal bypass, or other methods mutually agreed upon
by the purchaser and the vendor. Valve lifters shall not be
used. When valve depressors are specified, all inlet valves
of the cylinder ends involved shall be provided with
unloaders.

3.6.3 CONTROL STATION

@ 3.6.3.1 When specified, a control station shall be provided
that includes a gage board and a NEMA 4 enclosure. All
electrical devices shall be housed in the NEMA 4 enclosure,
and other instrumentation and controls shall be mounted on
the gage board. Motor-driven compressors shall be started
from the station. The station shall be mounted on the com-
pressor baseplate and protected from vibration. Refer to the
data sheets for area classification and enclosures required.
Certain area classifications may require purging or alternative
types of enclosures. When required, purge connections shall
be provided with a rotameter-type flow indicator. The in-
struments on the panel shall be clearly readable by the
operator.

@ 3.6.3.2 When specified, a weather hood for outdoor in-
stallations, including an overhead light, shall be provided
over the control station.

3.6.3.3 The station shall include the following:

a. Pressure gages.
(1). Lube ail.
(2}. Discharge air {each stage).
b. All required start/stop buttons.
¢. Running light(s).
d. One alarm and one shutdown indicating light for each of
the following:
(1), Low lube oil pressure (if applicable).
(2} High discharge air temperature {each stage).
(3}. High cooling water discharge temperature (each
stage)
e. Lamp test push bution
f. Capacity control load indicators.
g. Load-unload selector swiich.
h. Horn.

@ In addition to the mandatory shutdowns listed above, addi-
tional alarms and shutdowns may be specified on the data
sheets. When this is done, switches, control devices, in-
dicating lights, and/or annunciator display units shall be fur-
nished and mounted by the vendor, as specified by the
purchaser.

3.6.3.4 The control station shall be completely piped and
wired, requiring only connection to the purchaser’s exter-

nal piping and wiring circuits. Wiring shall be installed in
condnit. All leads, posts on terminal strips, switches, and
instruments shall be tagged for proper identification.

3.6.3.5 No terminal blocks shall be located in wireways.
The terminals shall be of the straight-through-compression
type with shrouded screws (dead front) and center tapping
for test purposes. Terminal block connections shall be single
level (not tiered). The NEMA enclosure shali contain two
4 by | inch minimum {6 by 25 millimeters) bare soft cop-
per, solid bar grounding buses. One shall be used for a signal
ground, the other as an equipment ground bus The instru-
ment case shall not be grounded through the steel of the
enclosure.

3.6.4 INSTRUMENTATION
3.6.4.1 Locally Mounted Instrumentation

Locally mounted instrumentation shall be provided as
follows:

a. Discharge air temperature at each stage.

b Cooling jacket water discharge temperature.
c. Reservoir oil level indicator.

d. Oil cooler inlet and outlet oil temperature.

63.6.4.2 Tachometers

A tachometer shall be provided for engine-driven units and,
when specified, for other variable-speed units The type of
tachometer {electrical, mechanical, vibrating reed, and so
forthy will be specified by the purchaser on the data sheets.
Mechanical tachometers shall be equipped with a disengag-
ing clutch. Unless otherwise specified, the minimum
tachometer range shall be from 0 to 125 percent of the max-
imum continuous speed.

3.6.4.3 Temperature Measurement
Thermometers and Temperature Gages

3.6.4.3.1 Dial-type temperature gages shall be heavy duty
and cotrosion resistant. They shall be at least 5 inches (127
millimeters) in diameter and bimetallic or mercury filled.
Black printing on a white background is standard for gages

3.6.4.3.2 Metal-case, plass-front, stem-type bimetallic
mercury thermometers shall be furnished. '

3.6.4.3.3 The sensing element of thermometers and
temperature gages shall be in the flowing fluid.

3.6.4.4 Thermowells

Thermometers and temperature gages shall be furnished
with Series 300 stainless steel solid-bar thermowells at least
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%-inch nominal pipe size (NPS) (19 millimeters).

@ 3.6.4.5 Pressure Gages

Pressure gages shall be furnished with Type 316 stainless
steel bourdon tubes and stainless steel movements, 4 4-inch
{114-millimeter) dials and ¥2-inch National pipe thread (NPT)
male alloy steel comnections. Black printing on a white
background is standard for gages. When specified, oil-filled
gages shall be furnished in locations subject to vibration.
Gage ranges shall preferably be selected so that the normal
operating pressure is at the middle of the gage’s range. In
no case, however, shall the maximum reading on the dial
be less than the applicable relief valve setting plus 10 per-
cent. Each pressure gage shall be provided with a device,
such as a disk insert or blowout back, designed to relieve
excess case pressure,

3.6.4.6 Solenoid Valves

3.6.4.6.1 Direct solenoid-operated valves shall be used
only in clean, dry, instrument-air service, shall have Class
F insulation or better, and shall have a continuous service
rating. When required for other services, the solenoid shall
act as a pilot valve to pneumatic valves, hydraulic valves,
and the like.

3.6.4.6.2 Solenoid valves shall not be used in continuous
services that may affect normal operations, such as fuel con-
trols. They may be used in intermittent instrument services,
such as starting-cycle controls.

3.6.4.7 Relief Vaives

The vendor shall furnish the relief valves that are to be
installed on equipment or in piping that the vendor is sup-
plying. Other relief valves will be furnished by the purchaser.
Relief valves for all operating equipment shall meet the
limiting relief valve requirements defined in API Recom-
mended Practiee 520, Parts I and II, and in API Standard
526. The vendor shall determine the size and set pressure
of all relief valves related to the equipment. The vendor’s
guotation shall list all relief valves and shall clearly indicate
those to be furnished by the vendor. Relief valve settings,
including accumulation, shall take into consideration ali
possible types of equipment failure and the protection of pip-
ing systems.

3.6.5 ALARMS AND SHUTDOWNS
@ 3.6.5.1 General

Switches, control devices, and annunciator display units
shall be furnished and mounted by the vendor as specified
by the purchaser.

3.6.5.2 Alarm and Trip Switches

3.6.5.2.1 Each alarm switch and each trip switch shall be
furnished in a separate housing located to facilitate inspec-
tion and maintenance. Hermetically sealed, single-pole,
double-throw switches with a minimum capacity of 5 amperes
at 120 volts AC shall be used. Mercury switches shall not
be used.

3.6.5.2.2 Unless otherwise specified, electric switches that
open (deenergize) to alarm and close (energize) to trip shall
be furnished by the vendor.

3.6.5.2.3 Alarm and trip switch settings shall not be ad-
justable from outside the housing. Alarm and trip switches
shall be arranged to permit testing of the control circuit,
including, when possible, the actuating element, without in-
terfering with normal operation of the equipment. The ven-
dor shall provide a clearly visible light on the panel to indicate
when trip circuits are in a test bypass mode. Unless other-
wise specified, trip systems shall be provided with switches
or another suitable means to permit testing without shutting
down the unit.

3.6.5.2.4 Pressure-sensing elements shall be of Series 300
stainless steel. Low-pressure alarms shall be equipped with
a valved bleed or vent connection to allow controlled
depressuring so that the operator can note the alarm set
pressure on the associated pressure gage. High-pressure
alarms shall be equipped with valved test connections so that
a portable test f)ump can be used to raise the pressure.

3.6.5.2.5 With the proposal the vendor shall furnish a
complete description of the alarm and trip facilities provided
(see 5.1, item n),

3.6.6 ANNUNCIATOR

3.6.6.1 The annunciator, when specified, shall be of the
first-out-sequence type with approximately 25 percent spare
points.

3.6.6.2 Dry contacts shall be provided to actuate a remote
atarm when any of the locally displayed compressor alarms
operate or trip. The sequence of operation shall be as follows:

a. Alarm indication shall consist of a flashing light and the
sounding of an annunciator horn or buzzer.

b. Acknowledgment of the alarm condition shall be ac-
complished by operating a common alarm-silencing button
suitably located on the panel.

¢. When the alarm is acknowledged, the horn or buzzer shall
be silenced and the alarm light shall remain steadily lit.
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The silenced annunciator shall still be capable of being
sounded by a subsequent alarm from another station.

3.6.7 ELECTRICAL SYSTEMS

® 3.6.7.1 The characteristics of electrical power supplies for
motars, heaters, and instrumentation will 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.

3.6.7.2 Electrical equipment located on the unit or on any
separate panel shall be suitable for the hazard classification
specified. Electrical starting and supervisory controls may
be either AC or DC.

3.6.7.3 Power and control wiring within the confines of
the baseplate shall be resistant to heat, moisture, and abra-
sion. Stranded conductors shall be used within the confines
of the baseplate and in other areas subject to vibration.
Measurement and remote-control panel wiring may be solid
conductor. Where rubber insulation is used, a neoprene (or
equivalent material) or high-temperature thermoplastic sheath
shall be provided for insulation protection. All wiring shall
be suitable for environmental temperatures.

3.6.7.4 To facilitate maintenance, liberal clearances shall
be provided for all energized parts (such as terminal blocks
and relays) on all equipment. The clearances required for
600-volt service shall also be provided for lower voltages.

@ 3.6.7.5 Electrical materials including insulation shall be
corrosion resistant and nonhygroscopic insofar as is possi-
ble. When specified for tropical locations, all material shall
be given the following treatments:

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

b. Unpainted surfaces shall be protected from corrosion by
plating or other suitable coating.

3.6.7.6 Control, instrumentation, and power wiring within
the limits of the baseplate shall be installed in rigid metallic
conduits and boxes, properly bracketed to minimize vibra-
tion and isolated or shielded to prevent interference between
voltage levels. Conduits may terminate with a flexible
metallic conduit long enough to permit access to the unit for
maintenance without removal of the conduit.

3.6.7.7 For Division 2 locations, flexible metallic conduits
shall have a liquidtight thermosetting or thermoplastic outer
jacket. For Division 1 locations, an NFPA-approved con-
nector shall be provided.

3.6.7.8 Uniess otherwise specified, all leads on terminal
strips, switches, and instruments shall be permanently tagged
for identification. All terminal boards in junction boxes and
control panels shall have at least 20 percent spare terminal
points.

3.7 Piping and Appurtenances
3.7.1 GENERAL

3.7.1.1 Piping design and joint fabrication, examination,
and inspection shall be in accordance with ANSI/ASME
B31.3.

3.7.1.2 Piping systems shall include piping, isolating
valves, control valves, relief valves, pressure reducers,
restriction orifices, thermometers and thermowells, pressure
gages, sight flow indicators, and all related vents and drains,

3.7.1.3 The vendor shall furnish all piping systems, in-
cluding mounted appurtenances, located within the confines
of the main unit’s base area, any console base area, or any
auxiliary base area. The piping shall terminate with flanged
connections at the edge of the base. The purchaser shall fur-
nish only interconnecting piping between equipment group-
ings and off-base facilities.

3.7.1.4 Design of piping systems shall achieve the
following:

a. Proper support and protection to prevent damage from
vibration or from shipment, operation, and maintenance.

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

c. Installation in a neat and orderly arrangement adapted to
the contour of the machine without obstruction of access
openings.

d. Elimination of air pockets.

e. Complete drainage through low points without
disassembly of piping.

3.7.1.5 Piping shall preferably be fabricated by bending
and welding to minimize the use of flanges and fittings
Welded flanges are permitted only at equipment connections,
at the edge of any base, and for ease of maintenance The
use of flanges at other points is permitted only with the pur-
chaser’s specific approval. Other than tees and reducers,
welded fittings are permitted only to facilitate pipe layout
in congested areas. Threaded connections shall be held to
a minimum, Pipe bushings shall not be used.

3.7.1.6 Pipe threads shall be taper threads in accordance
with ANSEB2.1. Flanges shall be in accordance with ANSI
B16.5. Slip-on flanges are permitted only with the pur-
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Table 1—Minimum Piping Schedules

Nominal Pipe Size Minimum
Material {inches) Schedule
Carbon steel 114 30
Carbon steel 2 and larger 49
Stainless steel 14 and smaller 408
Stainless stecl 2 and larger 105

Table 2—Minimum Tubing Wall Thickness

Minimum Wall Thickness

Nominal Tubing Size

(inches) inches millimeters
A 0065 1.65
E4 0.095 2.4
{ 0109 276

chaser’s specific approval. For socket-welded construction,
a Y g-inch (1.6-millimeter) gap shall be left between the pipe
end and the bottom of each socket.

3.7.1.7 Connections, pipe, valves, and fittings that are
1%, 2%, 3%, 5, 7, or 9 inches in size shall not be used

3.7.1.8 Piping systems that contain steam at pressures
above 75 pounds per square inch gage (5.2 bar gage) shall
be of seamtess carbon steel manufactured in accordance with
ASTM A 106, Grade B; ASTM A 53, Grade B, or a
purchaser-approved equivalent. Stainless steel shall be
seamless in accordance with ASTM A 312 or shall be
electric-fusion welded in accordance with ASTM A 358. The
schedules in Table | apply.

3.7.1.9 Where space does not permit the use of ¥2-, %-
or I-inch nominal pipe, seamless steel tubing conforming
to ASTM A 192 or stainless steel tubing conforming to
ASTM A 269 may be furnished Steel fittings may be fur-
nished with ASTM 269 tubing. Tubing thickness shall meet
the requirements of Table 2. The make and model of fittings
shall be subiect to the purchaser’s approval.

3.7.1.10 Valves shall have bolted bonnets and glands.

3.7.1.11 Piping systems furnished by the vendor shall be
fabricated, installed in the shop, and properly supported Bolt
holes for flanged connections shall straddle lines parallel to
the main horizontal or vertical centerlines of the equipment.

3.7.1.12 Welding shall be performed by operators and
.procedures qualified in accordance with Section IX of the
ASME Code.

3.7.1.13 Piping nipples shall be provided with unions or
flanges for separation for maintenance purposes.

3.7.1.14 Unless otherwise specified, all oil-supply pip-
ing and tubing, including fittings (excluding slip-on flanges}),
shall be of Series 300 stainless steel.

3.7.2 FRAME LUBRICATING OiL PIPING
REQUIREMENTS

3.7.2.1 Piping shall be flanged if sizes exceed 1% inches;
threaded piping is acceptable in smaller sizes. The vendor
shall supply interconnecting piping between any lube oil
subassembly and the compressor frame,

3.7.2.2 Piping or tubing shall conform to 3.7 1 Galva-
nized piping is not permitted. Bends for tubing or piping shall
be used to minimize the number of fittings wherever possi-
ble. Pressure piping downstream of oil filters shall be free
of internal obstructions or pockets (such as those created by
socket-weld fittings) where dirt could accumulate. Afier
fabrication, oil lines shail be thoroughty cleaned. Carbon steel
lines shall be pickled, passivated, and immediately coated
with a rust inhibitor.

3.7.3 FORCED-FEED LUBRICATION TUBING

Oil lines from forced-feed lubricators to cylinder and pack-
ing lubrication points shall have a minimum outside diameter
of % inch (6 4'millimeters) and a minimum wall thickness
of 0.065 inch (1 7 millimeters). Tubing, fittings, and double-
ball check valves shall be made of Series 300 stainless steel.

3.7.4 INSTRUMENT PIPING

3.7.4.1 The vendor shall supply all necessary piping,
valves, and fittings for instruments and control stations (see
3.634)

3.7.4.2 Connections on equipment and piping for pressure
instruments and test points shall conformto3.7.1.3. Beyond
the initial %-inch isolating valve, Y2-inch piping, valves, and
fittings may be used Where convenient, a common connec-
tion may be used for remotely mounted instruments that
measure the same pressure. Separate secondary Y:-inch
isolating valves are required for each instrument on a com-
mon connection. Where a pressure gage is to be used for
testing pressure alarm or shutdown switches, common con-
nections are required for the pressure gage and switches.

3.7.4.3 Instrument- and control-air tubing and fittings shall
be of Series 300 stainless steel Tubing thicknesses shall meet
the requirements of Table 3.
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Table 3—Minimum Tubing Walil Thickness for
Instrument and Control Air

Minimum Wall Thickness

Nominal Tubing Size

(inches) inches millimeters
] 0035 0.09
U 0035 008
2] 0 065 165

3.7.5 COOLANT PIPING

3.7.5.1 The vendor shall supply 4 cooling water piping
system for all equipment mounted on the compressor
package. The piping shall be arranged to provide single
flanged inlet and outlet connections at the edge of the skid.
Series-type circuits shall have the necessary valves and
bypasses to provide temperature control. See 2.1 4 for system
design criterfa.

3.7.5.2 Unless otherwise specified, coolant piping of 2
inches and smaller may be threaded or flanged (slip-on,
socket weld, or weld neck). Above 2-inch pipe size, only
flanged connections shall be used. Piping material shall be
of seamless steel per ASTM A 53, Grade B. Cooling water
piping schedule shall be in accordance with Table 1. All fit-
tings shall be carbon steel.

3.8

3.8.1 Unless otherwise specified, intercoolers and after-
coolers shall be furnished in accordance with Section VIII,
Division 1, of the ASME Code. When TEMA Class R is
specified, the heat exchangers shall be in accordance with
API Standard 660.

Intercoolers and Aftercoolers

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

3.8.3 When condensate separation and collection facilities
are furnished by the vendor, they shall include the following:

4. An automatic drain trap with a manual bypass.

b An armored gage glass on the collection pot.

¢ Separate connections and level switches for high-level
alarm and trip on the collection pot.

3.8.4 Corrosion allowance for cast iron and carbon steel
pressure parts shall be a minimum of !4 inch (3 millimeters).

3.8.5 Relief valves shall be provided on the air side of both
intercoolers and aftercoolers.

3.8.6 Unless otherwise approved by the purchaser, inter-
coolers and aftercoolers shall be constructed to allow removal

of tube bundles without dismantling piping or compressor
components. Water is to be on the tube side (see Appendix
E).

® 3.8.7 When air coolers are specified, they shall be in ac-

cordance with API Standard 661 (see also Appendix E).

3.8.8 Unless otherwise specified, air-cooled heat ex-
changers used for intercoolers shall have automatic
temperature control. This control may be accomplished by
louvers, variable-pitch fans, bypass valves, or any combina-
tion of these controls. Proposed control systems will be ap-
proved by the purchaser.

Nove: Caution should be exercised regarding the susceptibility of heat ex-
changers and their supporting structures to pulsation-induced vibration.

©3.8.9 The purchaser will specify aftercooler outlet air
requirements.

0 3.9 Air Intake Filters

For air compressors with an atmosphere suction, a dry-
type air intake filter-silencer suitable for outdoor mounting
shall be provided by the vendor and mounted on the suction
flange, unless otherwise specified. The purchaser will specify
which special design details, if any, are required. The ven-
dor shall bring to the purchaser’s attention any hazards
believed to result from complying with the purchaser’s
speciﬁcatioqs. As a minimum, the following features should
be considered in the design of the filter-silencer:

Filtration rating (microns).

. Galvanized metal parts.

In-service cleanable type.

Corrosion protection of the internal surface of inlet piping.
Corrosion-resistant fasteners.

®po o

Nore: The purchaser is cautioned that local area conditions ather than
acoustical and vibration considerations (for example, focal dust levals or
fumes) may require remote location of the intet filter

3.10 Pulsation Controls

3.10.1
Table 4.

System pulsation levels shall be in accordance with

3.10.2 Basic techniques used for control of detrimental
pulsations and vibrations are:

a. Pulsation suppression devices such as pulsation filters and
attenuators including proprietary commercial designs based
on acoustical suppression techniques, volume bottles without
internals, choke tubes, orifice systems, and selected piping
configurations.

b. System design based on studies of the interactive effects
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Table 4—Maximum Peak-to-Peak Pressure lLevels

(Percent of Mean Absolute Pressure)

Second Stage
Cylinder
Suction and
Discharge Flange

Second Stage
Pulsation Device
Discharge Flange

Package Discharge
Flange {(user
connection) (%)

Manufacturer’s

Not applicable

2

First Stage
Compressor Rated Suction Cylinder
Horsepower (kw) Conditions Discharge Flange
To 99 (74) Inlet filter Manufacturer’s
mounted on standard

cylinder suction
fiange (Note 1)

100-200 (75-149) Note | 7 percent (Note 2}

201 (150} and up Note 1 7 percent (Note 2)

NoTes:

1. Remote inlet air filters are acceptable, however, the system shall be
designed to limit pressure palsations to 7 percent peak-to-peak of the ab-
solute pressure at the suction flange of the first stage cylinder and shall not
impair compressor performance {see 2.1.§1 and 2 1 12).

of pulsations and the attenuation requirements for satisfac-
tory piping vibration, compressor performance, and valve
life.

© 3.10.3 Pulsation control shall be accomplished through the
use of pulsation suppression devices designed using pro-
prietary and/or empirical analytical techniques to meet the
pulsation levels required. If specified, a simplified analysis
of the purchaser’s piping system based on the operating con-
dition shall be performed to determine critical piping lengths
that may be in resomance with acoustical harmonics.
Acoustical simulation analysis is not required.

3.11 Air Receivers

3.11.1  Unless otherwise specified, an air receiver shail
be provided.

® 3.11.2 Unless otherwise specified, the receiver shall be
designed, fabricated, and code stamped in accordance with
the ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1, latest addenda. If another code is required, this
code shall be noted on the data sheets.

3.11.3 The receiver shall include the following features:

a. A drain piped and valved to the edge of the baseplate (if
baseplate mounted unit is specified) or to the edge of the air

standard

T percent (Note 2) Not applicable 2

7 percent {Note 2) 2 percent

2 For those cases where the 7 percent pulsation level cannot be met with
the manufacturer’s standard equipment, higher limits may then be used as
agreed upon by the purchaser and the vendor.

receiver support stand.

b. A minimum wall thickness of % inch. The corrosion
allowance, if any, shall be as specified on the data sheets.
c. A relief valve.

d. A pressure gage.

3.11.4 The receiver shall be located as close to the after-
cooler discharge flange as is practical.

93.11.5 Appendix F provides guidelines for sizing air
receiver volume as a function of air compressor capacity .
The purchaserb will specify when air receiver volumes are
required that are different from these standard sizes.

3.12 Special Tools

3.12.1 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. For multi-unit installations, the re-
quirements for quantities of special tools and fixtures shall
be mutually agreed upon by the purchaser and the vendor.

3.12.2 'When special tools are provided, they shall be
packaged in separate, rugged boxes and marked ‘‘special
tools for (tag/item number).’" Each tool shall be tagged to
indicate its intended use.
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SECTION 4-INSPECTION, TESTING, AND PREPARATION FOR SHIPMENT

4.1 General

4.1.1  After advance notification of the vendor by the pur-
chaser, the purchaser’s representative shall have entry to all
vendor and subvendor plants where manufacturing, testing,
or inspection of the equipment is in progress.

4.1.2 The vendor shall notify subvendors of the pur-
chaser’s inspection and testing requirements.

4.1.3 The vendor shall provide sufficient advance notice
to the purchaser before conducting any inspection or test that
the purchaser desires to be witnessed or observed.

4.1.3.1 Wimessed means that a hold shall be applied to
the production schedule and the inspection or test shall be
carried out with the purchaser or his representative in atten-
dance. For mechanical running or performance tests, this
requires written notification of a successful preliminary test.

4.1.3.2 Observed means that the purchaser shall be
notified of the timing of the inspection or test; however, the
inspection or test is performed as scheduled, and if the pur-
chaser or his representative is not present, the vendor shall
proceed to the next step (The purchaser should expect to
be in the factory longer than for a witnessed test.)

4.1.4 Equipment for the specified inspection and tests shall
be provided by the vendor.

4.1.5 The purchaser’s representative shali have the right
to reject any equipment or equipment components that do
not conform to the purchase order,

4.2 Inspection
4.2.1 GENERAL

The vendor shall keep the following data available for at
least 5 years for examination by the purchaser or his
representative upon request:

a. Testdata to verify that the requirements of the specifica-
tion have been met,
b. Results of quality-control tests and inspections.

@c. When specified, final-assembly, maintenance, and run-
ning clearances

4.2.2 MATERIAL INSPECTION

The vendor shall provide the purchaser with assurance that
materials of construction are in accordance with the purchase
order. Mill test reports are not required for standard com-

ponents normally carried in inventory nor for bulk raw
material.

4.2.3 MECHANICAL INSPECTION

4.2.3.1 During assembly of the system and before testing,
each component {(including cast-in passages of components)
and all piping and appurtenances shall be cleaned by pic-
kling or by another appropriate method to remove foreign
materials, corrosion products, and mill scale.

©4.2.3.2 When specified, the purchaser may inspect the
equipment and all piping and appurtenances furnished by or
through the vendor for cleaniiness before the heads are
welded to vessels, openings in vessels or exchangers are
closed, or piping is finally assembled.

4.2.3.3 When requested by the purchaser, the purchaser's
representative shall have access to the vendor’s quality con-
trol program for review.

4.3 Testing
4.3.1 GENERAL

4.3.1.1 Equipment shall be tested in accordance with 4.3.2
and 4 3.3, Other tests that may be specified by the purchaser
are described in 4.3 4,

4.3.1.2 The vendor shall notify the purchaser not less than
5 working days before the date the equipment will be ready
for testing,

4.3.2 HYDROSTATIC TEST

4.3.2.1  Pressure-containing parts (including auxiliaries)
shall be tested hydrostatically with liquid at a2 minimum of
1% times the maximum allowable working pressure but not
less than 20 pounds per square inch gage (1 4 bar gage). The
test liquid shall be at a higher temperature than the nil-
ductility transition temperature of the material being tested
{not applicable to cast iron).

4.3.2.2 Where applicable, tests shall be in accordance with
the ASME Code. In the event that a discrepancy exists be-
tween the code test pressure and the test pressure in this stan-
dard, the higher pressure shall govern.

4.3.2.3 Tests shall be maintained for a sufficient period
of time to permit complete examination of parts under
pressure. The hydrostatic test shall be considered satisfac-
tory when neither leaks nor seepage through the casing or
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casing joint are observed for a minimum of 30 minutes.
Large, heavy castings may require a longer testing period
to be agreed upon by the purchaser and the vendor. Seepage
past internal closures required for testing of segmented cases
and operation of a test pump to maintain pressure are
acceptable.

4.3.3 MECHANICAL RUNNING TEST

4.3.3.1 The compressor shall be operated for 4 hours at
rated speed consisting of 2 hours of progressive loading and
a minimum of 2 continuous hours at the rated discharge
pressure level and full load.

4.3.3.2 The requirements of 4 3 3.2 1 through4.3.3.2.4
shail be met before the mechanical running test is performed.

4.3.3.2.1 The contract valves, rod packing, piston
rings/bands, and bearings shall be used in the machine.

4.3.3.2.2 Al oil pressures, viscosities, and temperatures
shall be within the operating range of values recommended
by the manufacturer for the specific unit being tested.

4.3.3.2.3 Al casing and oil system joints and connections
shall be checked for tightness, and any leaks shall be cor-
rected prior to test.

4.3.3.2.4 All warning, protective, and control devices
shall be checked, and adjustments shall be made as required.

4.3.3.3 During the running test, the mechanical operation
of all equipment being tested and test instrumentation shall
be satisfactory,

4.3.3.4 Control systems shall be demonstrated to the ex-
tent practicable.

4.3.3.5 If replacement or modification of bearings, valves,
or packing or dismantling of the machine to replace or modify
other parts is required to correct mechanical or performance
deficiencies, the initial test will not be acceptable, and the
final shop tests shall be run after these replacements or cor-
rections are made.

4.3.3.6 Post-test inspection shall include the following as
a minimum: Visual examination of the cylinder bores and
crosshead guides for scoring and the power frame for the
presence of foreign material.

4.3.4 OPTIONAL TESTS

The purchaser shall specify in the inquiry or in the order
whether any of the shop tests specifiedin4.3.4 1and4.34.2

shall be performed.

4.3.4.1

The machine shall be tested in accordance with the ASME
power test code, PTC 9.

Performance Test

4,3.4.2 Complete-Unit Tests

Such components as compressors, gears, drivers, and aux-
iliaries that make up a complete unit shall be tested together
during the mechanical running test. A separate auxiliary test
may be performed with the purchaser’s approval,

4.4 Preparation for Shipment

4.4.1 Equipment shall be suitably prepared for the type
of shipment specified. The preparation shall make the equip-
ment suitable for 6 months of outdoor storage from the time
of shipment, with no disassembly required before operation,
except for inspection of bearings and seals. If storage for
a longer period is contemplated, the purchaser will consult
with the vendor regarding the recommended procedures to
be followed.

4.4.2 The vendor shall provide the purchaser with the in-
structions necessary to preserve the integrity of the storage
preparation after the equipment arrives at the job site and
before startup.

4.4.3 The equipment shall be prepared for shipment after
all testing and inspection has been completed and the equip-
ment has been approved by the purchaser. The preparation
shall include that specified in 4.4.3.1 through 4.4.3.9.

4.4.3.1 Exterior surfaces, except for machined surfaces,
shail be given at least one coat of the manufacturer’s stan-
dard paint.

4.4.3.2 Exterior machined surfaces shall be coated with
a suitable rust preventive.

4.4.3.3 The interior of the equipment shall be clean and
free from scale, welding spatter, and foreign objects. The
interior of the equipment shall be sprayed or flushed with
a suitable rust preventive that is compatible with and solu-
ble in the lube oil. Nonlubricated compressor cylinders shall
be fogged with a vapor corrosion inhibitor (VCI) mist. This
shall be done through all openings while the machine is slow
rolled. Valves and packing shall be assembled in the
COMPIessor.

4.4.3.4 All internal areas of crankcases and carbon steel
oil systems’ auxiliary equipment such as reservoirs, vessels,
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and piping shall be coated with a suitable oil-soluble rust
preventive for lubricated compressors. For nonlubricated
compressors, preservation will be as stated in the proposal
and mutually agreed upon between the purchaser and the
vendor.

4.4.3.5 Flanged openings shall be provided with metal
closures at least %, inch (4.8 miilimeters) thick, rubber
gaskets, and at least four full-diameter bolts. For studded
openings, all nuts needed for the intended service shall be
used to secure closures.

4.4.3.6 Threaded openings shall be provided with steel
caps or solid-shank steel plugs whose metallurgy is equal
to or better than that of the pressure casing. In no case shall
nonmetallic plugs (such as plastic) be used.

4.4.3.7 Lifting points and lifting lugs shall be clearly
identified.

4.4.3.8 The equipment shall be identified with itém and
serial numbers. Material shipped separately shall be iden-
tified with securely affixed, corrosion-resistant metal tags
indicating the item and serial number of the equipment for
which it is intended. In addition, crated equipment shall be
shipped with duplicate packing lists, one inside and one on
the ontside of the shipping container.

4.4.3.9 Exposed shafts and shaft couplings shall be wrap-
ped with waterproof, moldable waxed cloth or vapor-
corrosion-inhibitor paper. The seams shall be sealed with
oilproof adhesive tape.

4.4.4 Components (both individual pieces and packaged
sets) shipped with mounted preassembled piping, tubing, or
wiring shall comply with the requirements of the Occupa-
tional Safety and Health Administration and shall carry out-
side securely affixed, large, red, all-weather tags stating the
following in bold letters:

THIS SYSTEM HAS BEEN PREASSEMBLED AND
TESTED FOR OPERABILITY AND SAFETY, COM-
PLIES WITH ALL REQUIREMENTS OF THE OSHA
(OCCUPATIONAL SAFETY AND HEALTH AD-
MINISTRATION}, AND SHALL NOT BE DIS-
TURBED BY UNAUTHORIZED PERSONNEL.

4.4.5 Auxiliary piping connections furnished on the pur-
chased equipment shall be impression stamped or perma-
nently tagged to agree with the vendor’s connection table
or general arrangement drawing

4.4.6 Bearing assemblies and crankcases shall be fully pro-
tected from the entry of moisture and dirt. If vapor-corrosion-
inhibitor crystals in bags are installed in large cavities to ab-
sorb moisture, the bags must be attached in an accessible
area for ease of removal. Where applicable, bags shall be
installed in wire cages attached to flanged covers, and bag
locations shall be indicated by corrosion-resistant tags
attached with stainless steel wire.

4.4.7 One copy of the manufacturer’s standard installa-
tion instructions shall be packed and shipped with the
equipment.

SECTION 5—VENDOR’S DATA

5.1 Proposals

The vendor's proposal shall include the information
specified in items a through o below:

a. A copy of the Vendor Drawing and Data Requirements
form (see Appendix G) indicating the schedule according to
which the vendor agrees to furnish the data requested by the
purchaser (see 5.2.3.1).

b. A specific statement that the system and all its components
are in strict accordance with this standard. If the system and
components are not in strict accordance, the vendor shall in-
clude a specific list that details and explains each deviation,
¢. Copies of the purchaser’s data sheets with complete ven-
dor’s information entered thereon.

d. Utility requirements such as steam, water, electricity, air,
gas and lube oil, including the quantity of lube oil required

at supply pressure, the heat load to be removed by the oii,
and the nameplate power rating and operating power re-
quirements of auxiliary drivers. (Approximate data shall be
defined and clearly identified as such.) This information shall
be entered on the data sheets.

e. Net and maximum operating weights, maximum shipping
and erection weights with identification of the item, and the
maximum normal maintenance weight with identification of
the item. These data shall be stated individually where
separate shipments, packages, or assemblies are involved
These data shall be entered on the data sheets where
applicable.

f. Preliminary outline and arrangement drawings and
schematic diagrams.

g. Typical cross-sectional drawings and literature to fully
describe details of the offerings.
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h. A list of spare parts recommended for startup and nor-
mal maintenance purposes. (The purchaser will specify any
special requirements for long-term shortage.)

i. An itemized list of the special tools included in the offer-
ing. The vendor shall list any metric items included in the
offering.

j. A description of the tests and procedures for materials as
required by 2.14.1.3.

k. A description of special requirements, as outlined in
2.14.1.2. and 3.6.5.2.5

1. An outline of all necessary special weather and winteriz-
ing protection required by the equipment, its auxiliaries, and
the driver (if furnished by the vendor) for startup, opera-
tion, and idleness. The vendor shall separately list the pro-
tective jtems he proposes to furnish.

m. A list of similar machines installed and operating under
analogous conditions.

n. Any startup, shutdown, or operating restrictions required
to protect the integrity of the equipment.

o. A list of all relief valves, specifying those furnished by
the vendor, as required by 3.6.4.7.

5.2 Contract Data
5.2.1 GENERAL

5.2.1.1 The following paragraphs specify information to
be furnished by the vendor. The vendor shall complete and
forward the Vendor Drawing and Data Requirements form
(see Appendix G) to the address or addresses noted on the
order. This form shall detail the schedule for transmission
of drawings, curves, and data as agreed to at the time of
order, as well as the number and type of copies required by
the purchaser.

5.2.1.2 The data shall be identified on transmittal (cover)
letters and in title blocks or pages with the following
information:

The purchaser/user’s corporate name

The job/project number.

The equipment name and item number.

The purchase order number.

Any other identification specified in the purchase order

The vendor's identifying shop order number, serial
umber or other reference required to identify return cor-

respondence completely.

e an _cr;:

©5.2.2 COORDINATION MEETING

When specified, a coordination meeting shall be held,
. preferably at the vendor’s plant, within 4-6 weeks after the
purchaser commitment. An agenda should be prepared for

this meeting and should include the following items:

a. The purchase orcier scope of supply, and subvendor
items

b. The data sheets.

¢. Schedules for transmittal of drawings, production, and
tests.

d. Inspection, expediting, and testing.

e. The physical orientation of equipment, piping, and aux-
iliary systems.

f. Schematics of the lube oil and cooling systems.

g. A review of applicable specifications and previously
agreed-upon exceptions to specifications.

5.2.3 DRAWINGS

5.2.3.1 The purchaser will state in the inquiry and in the
order the number of prints and/or reproducibles required and
the times within which they are to be submitted by the ven-
dor (see 5.1, item a).

5.2.3.2 The purchaser will promptly review the vendor’s
drawings when he receives them; however, this review shall
not constitute permission to deviate from any requirements
in the order unless specifically agreed upon in writing. Afier
the drawings have been reviewed, the vendor shall furnish
certified copies in the quantity specified Drawings shall be
clearly legible and in accordance with ANSI Y14 2M,

5.2.3.3 Tht following information shall be provided on
the drawings (typical drawings are not acceptable):

a. The purchaser’s order number (on every drawing).

b. The purchaser’s equipment item number (on every
drawing).

¢. The vendor’ shop arder and/or serial number {(on every
drawing).

d. The weight of each assembly. of the heaviest piece of
equipment which must be handled for erection and of signifi-
cant items to be handled for maintenance.

¢. Principal dimensions, including those required for the pip-
ing design, maintenance clearances and dismantling
clearances, and the maximum loading limit on the flanges
(both forces and moments).

f The direction, magnitude, and frequency of all unbalanced
forces and couples, and the location of the center of gravity.
g The direction of rotation,

h. The size, type, location, and identification of all pur-
chaser's connections, including vents, drains, lubricating oil,
conduits, and instruments. (The vendor’s plugged connec-
tions shall be identified.)

i. When couplings are furnished, their make, size, and type
and the style of the coupling guards.

j. Complete bills of material covering the vendor’s entire
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scope of supply.

k. A list of reference drawings.

1. A list of any special weather-protection and climatization
features.

m. Cold-alignment setting data for equipment furnished by
the vendor. Data on expected thermal growth, including tran-
sient effects, shall be included.

n. Complete information to permit adequate foundation
design by purchaser. This shall include but not be limited
to the following:

{1). Grouting details.

(2). The size and location of foundation bolts.

(3). The weight distribution for each bolt/subsoleplate

location.

{4). Any unbalanced forces and moments generated by the

unit or units in the operating range.
0. The location of the center of gravity and rigging provi-
sions for removal of the cylinders or other subassemblies
weighing more than 300 pounds (136 kilograms),

5.2.3.4 The vendor shall supply schematic diagrams of

each system in the vendor’'s scope of supply, as well as
outline drawings and specifications for the components.

5.2.3.5 The vendor shall supply cross-sectional or
assembly-type drawings for all equipment furnished, show-
ing all parts, running fits, clearances, and weight distribu-
tion at lifting points for package installation. (Typical draw-
ings are not acceptable.)

5.2.3.6 The vendor shall proceed with manufacturing upon
receipt of the order and without awaiting purchaser’s review
of drawings when necessary to meet the scheduled shipping
date.

52.4 DATA

5.2.4.1 The vendor shall provide full information to enable
completion of the data sheets, first for *‘as purchased’” and
then for **as built.”* This should be done by correcting and
filling out the data sheets and submitting copies to the
purchaser.

5.2.4.2 The vendor shall make the: following information
available to the purchaser prior to shipment:

a. The vendor’s physical and chemical data from mill reports
{or certification) of ductile iron or steel parts and forgings.
b. Completed as-built data sheets.
¢. Certified shop logs of the mechanical running test.

e d. A record of shop test data (which the vendor shall main-
tain for at least 5 years after the date of shipment}. When

specified, the vendor shall submit certified copies of the test
data to the purchaser before shipment.
e. Optional test data and reports specified by the purchaser.

® 5.2.4.3 The vendor shall furnish a parts list for ali equip-
ment supplied. The list shall include pattern, stock, or pro-
duction drawing numbers and materials of construction. The
list shall completely identify each part so that the purchaser
may determine the interchangeability of the part with other
equipment furnished by the same manufacturer, Standard
purchased itemns shall be identified by the original manufac-
turer’s name and part number. Materials shall be identified
as specified in 2.14.1.2.

5.2.4.4 Within 5 days after the scheduled shipping date,
the vendor shall furnish the required number of instruction
manuals for the equipment and any auxiliaries and in-
struments provided by the vendor. The manuals shall include
legible drawings for the specific equipment included (typical
drawings are not acceptable), a parts list, and completed data
sheets. They shall also include instructions covering instalia-
tion, final test and checks, startup, shutdown, operating
limits, and operating and maintenance procedures. The
recommended clearances and maximurn and minimum design
clearances shall be clearly stated. The maintenance section
of the manual shall include required torque values or elonga-
tions for tensioning the valve cover and valve hold-down
bolts, the crank and main bearing bolts, the piston and cross-
head piston rod nuts, and any other bolts that the vendor feels
are critical.

5.2.4.5 The vendor shall state in the operating manual the
amount of and the specifications and supply tempera-
ture/pressure ranges for the lubricating oil required.

5.2.4.6 The vendor shall submit a supplementary list of
spare parts other than those included in the original proposal

This supplementary list shall include recommended spare
parts, cross-sectional or assembly-type drawings, part
numbers, and materials. Part numbers shall identify each part
for purposes of interchangeability. Standard purchased items
shall be identified by the original manufacturer’s numbers.
The vendor shall forward this supplementary list to the pur-
chaser promptly after receipt of the approved drawings and
in time to permit order and delivery of parts before field
startup.

5.2.4.7 At least 6 weeks before shipment, the vendor shall
submit his preservation, packaging, and shipping procedure
to the purchaser for review.
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0525 PROGRESS REPORTS

When specified, the vendor shall submit progress reports
to the purchaser at the specified frequency. The reports shall
include engineering and manufacturing information on all

major components.
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UTILITY/INSTRUMENT AIR COMPRESSOR
DATA SHEET JOB NO ITEM NO.

CUSTOMARY UNITS PAGE .. 2 OF __15__ my
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* BHOW OPERATION WITH THE FOLLOWING 8YMBOLS! **T = TENSION {GAS + INERTIA LOAD)

FIXED POCKET OPEN = F
OR
VARIABLE POCKET OPEN = V

EXAMP E: HS/CF = HEAD END SUCTION VALVE UNLOADERS & CRANK END FIXED POCKET OPEN

OR
CRANK END = C

BUCTION VALVE UNLOADERE = 8 **C = COMPRESSION (GAS + INERTIA LOAD)
HEAD END = H OR
PLUS

CONTROL SYSTEM (2.7.2)

BASIC OPERATING CONTROL TYPE:
(O auto, gTART/STOR () PUACHASERS BY-PASS

() puAL conTROL () CONTROL SIGNAL e RANGE {3 6 1.1)
LRNLOADER CONTROL TYPE: {3.6.1.1) UNLOADER TYPES S8HALL BE: (3 6.2 5)
(O eneumaTic (O MANUAL () vALVE DEPRESSOR
O ELECTRICAL (O #rve sTeEP () CLEARANCE POCKET
(O ELECTRONC () THREE STEP Oprus
O automatic (3.6.2.1) () OTHER (O INTERANAL BY-PASS
QOorrer

2220 23888U8RBE2ERE

47 | UPON AIR/POWER FAILURE COMPRESSOR SHALL!

4] Qroao
40 | Ounioan

(O) CONSTANT BPEED CONTROL () VARIABLE SPEED TO e % RATED CAPACITY

PRINTED IN L8 . A, 8P-680-2
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UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
CUSTOMARY UNITS PAGE 3 OF 15 _ gy
DATE REVISION
; O SITE DATA COMPRESSOR DATA
2] ALTITUDE  FT.  BAROMETER emmmssmsssmscs PEIA § [TEM NO. /BERVICE
a | oesiGN TEMP' F SUMMER e WINTER MIN, § STAGE
4 | pEsioN WET BULE TEMP® F NO. OF CYL,
51 (OWINTERIZATION REQ'D.() TROPICALIZATION REQ'D. (3.6.7.5) } TYPE CvL. COOLING REGD. (2.6.1.7) (APP.B)
& | unusuaL conormions: O pust O FumEs () OTHER—w } LUBRICATED/NON-LUBRICATED
7§ EQUIPMENT SHALL BE SUITABLE FOR (2.1.13} SINGLE/DOUBLE ACTING
8] O mpoors (O reaten (O unHEATED CYLINDER LINER YES/NO
g] Ooutnoors Q) unperRoor ) WITHOUT ROOF BORE, INCHES
1¢ | ELECTRICAL EQUIPMENT STROKE, INCHES
11 | HAZARDOUS CLASSIFICATION (2.1.7) PiBTON DISPLACEMENT, CFM
12| cLass GROUP. DIVISION .— . | CLEARANCE, %

ey
[~

VOLUMETRIC EFFICIENCY, %
COOLING WATER FOR COMP, CYLINDERS (2.6.1.8) | AP VALVE GAB VELOGITY, FT/MIN. (2.7.1)

Py
s

REREERERNRANANRARRR AR RRE RN
AR AR

16 | TYPE WATER NO. INLET/DISCH. VALVES/CYL.,
16 | COOLING WATER FOR (OIL COOLER) TYPE OF VALVES (2.7.2)
17 (INTERCOOLERS) (2.6.1.9} INLET/DISCH, VALVE LIFT. MILB (2.7.1)
18 } TYPE WATER MAX. ALLOW PISTON 8PEED, FPM (2.2.1)
19§ COOLING FOR ROD PACKING COOLING NORMAL PISTON SPEED, FPM (2,2.1)
20 | TYPE FLUD ROD DIAMETER, INCHES
21 MAX. ALLOW. ROD LOADING T (N)
22 | ELECTRIC POWER FOR HEATERS MAX. ALLOW. ROD LOADING C* (N}
23 VOLTS e PHASE s HEATZ | ROD AUN-QUT {ALLOWABLE), MILS
24 | MOTOR CONTROL & INSTRUMENT VOLTAGE MIN. CYLINDER WALL THICKNESS INCHES
25 VOLTS e PHASE CYCLES § CYLINDER FINISH (R , ) (2.8.1.5)
25 | ALARM AND SHUT DOWN VOLTAGE MAX. ALLOW, CYl. WKG. PRESS., PSIG {1.4.1.6)
27 VOLTB PHASE CYCLES DG { MAX. ALLOW, CYL.. TEMP. °F (1.4.1.8}
RECOMMENDED RELIEF VALVE, PSIG
STEAM FOR HEATERS HYDROSTATIC TEST, PSIG
NORMAL — PBIG @ s © FTT CYLINDER
YT ST - || f - DU o § WATER JACKET
INSTRUMENT AIR SUPPLY MIN, ALLOWABLE SPEED (1.4.18)
PRESS., PSIG MAX NORMAL —  MiN. § TRIP 8PEED (1. 4.1.18)
DEW POINT e’ B =T = TENSION *C = COMPRESSION

L] COMPRESSOR MATERIALS (APPEN. B)
CYLINDERS (2.14.2.7)

COMPRESSOR LUBRICATION (2.12)

cuee pAven By: (O comp. sHart (O etee. Mri, ) cHan | VALVE 8PRINGS
Tvre LusricaTor: () sinaLe pLunNaer/rEep (O DIV, BLOCK | ROD PACKING

[ LUBRICATOR MAKE oo MODEL. e | MAIN BEARINGS

w] Onoopercomp. ____cap. ) 24 Has, GAL. | CRANK PIN BEARING

so | [J NO. OF SPARE LUB. BLOCKS ... {) HEATER.______ | LOW TEMP. MATERIAL (2.1.4.5)
PRINTED 1M U. 5.4 BP_660-3 P /67

3522 S0 2288Y8RBBERREERE

FRAME CYLINDER LINERS e e
O puaessunz system (O sPLASH SYSTEM PISTONS S

(O MAIN O PUMP DRIVEN BY COMP  SHAFT PISTON RINGS S —

(O Aux. OiL PUMP DRIVEN BY ELECTRIC MOTOR AIDER RINGS S

[0 HAND OPERATED PUMP FOR BTARTING PISTON RODS N

TYPE MAIN BEARINGS [ steeve ] ROLLER PISTON ROD HARDNESS (ROCKWELL *C*) S

[ OUTBOARD BEARING INCLUDED  [] MATERIALS 2 | VALVE SEATB/SEAT PLATE —_—
CYLINDERS VALVE 8TOPS N
(O NON LUBRICATED O sYNTHETK: LUBE 2.1.5.9) VALVE —_—




UTILITY/INSTRUMENT AIR COMPRESSOR

o o N e N

[ e e L T ey
0 o~ & o AW N - O

S5 53852 L5285 RLERYBELEZREBENREDBRER

DATA SHEET JOB NO. ITEM NO. _
CUSTOMARY UNITS PAGE ... 4 ofF 15 ___ &y
DATE REVISION
COMPRESSOR MATERIALS (APPEN. B) CONT'D, . SHIPMENT
CRANKSHAFT {2.14.2.4) e s § O DOMESTIC () EXPORT O expont BOXING REQ'D.
CROSE HEAD BEARING L @ OUTDOORA BTORAGE OVER 6 MONTHS {(4.4.1)
CROSS HEAD
CROSS HEAD SHOES CJUTILITY CONSUMPTION
FLYWHEEL S
CYLINDER MAT'L. PER ASTM A 305 (2,13 2.7) ELECTRIC HP. _ ROTOR AMPS | apa
CYLINDER HEAD MAT'L PER ASTM A 385 [ ——— T s b
COUPLINGS (3.2.) MAIN LUBE Oil. PuMP
AUX. LUBE OIL PUMP
DRIVEA-COMP QEAH, -
OR DRIVERA-GEAR COMP PKG. COCLANT GiL PUMP
O maxe MECH. LUBRICATOR
1 mopEL
O LUBRICATION FRAME OIL HEATER WATTS VOLTE HZ
(O MOUNT cPLG. HALVES LUBRICATOR HEATER WATTS VOLTS HZ
O seacer reap. SPACE HEATER WATTS VOLTS HZ
O waT'D. END FLOAT FEQ'D. STEAM
(O DLING ADAPTOR REQ'D. MAIN DRIVER @/HR PG °*FTT TO .— PBIG
[J cPLG, RATING (HP/100 RPM) LUBR. HEATER @/HA PeiG *FTT TO o PBIG
[ kevs (1) OR (2); OR HYDR, FTT FRAME HEATER @/HR PaIG *FTT TO — PBIG
[ cPLGB ~(MAIN) {(AUX) OIL PUME JACKET WATER PUMPS @/HR PBIG " ETT TO meee PEIG

MFHAL MODEL

COOLING WATER

TYPE
tvpe auarps (O cone ) sTanpann () NON-SPARK (3.2 1 8)
(O sramic conn.v-aeLTs (3.4.1) () TOT. ENCL V-BELT GRD

COMPRESSOR PACKING {2,11)

(O FULL FLOATING VENTED PACKING WITH

STAINLESS STEEL SPAINGS
(O FoRCED FEED LUBRICATED:
O nonwse O tereon O carson (O orheR

COMP,  ROD L.C INTER
CY JKTS PKG  COOQLER COOLERS OTHER

QUANTITY GPM
INLET TEMP.,"F
OUTLET TEMPLF .
INLEY PRESE. PBIG
GUTLET PRESS, PSIG
MAX PRESS , P8IG
TOTAL C.W., GPM

1 WATER cOOLED

WEIGHTS AND DIMENSIONS

(O PROVIBIONS FOR FUTURE (WATER) (O} - COOLING
QO ventep To

DISTANCE PIECE (2.10.1 & 2.10.2)

O sTanparD
(O EXTRA LONG SINGLE COMPARTMENT
O screeneo ) LouvERED

(O soub coveR DESIGN PRESS., PSIG

MISCELLANEOUS

BARRING DEVICE () MANUAL O eneu.
AlR INTAKE FILTER 8Y (3.9): ] PACKAGE MFR. O PURCH
1 meFR, MODEL
0 1vPE—— () FLANGED OUTLET CONNECTION

PAINTING

(O MANUFAGTURER' 8 STANDARD
O oTtHeER

7] MAX. ERECTION WEIGHT

LBS
[ MAX. MAINTENANCE WEIGHT LB8
[ TOTAL WT. LESS DRIVER & GEAR LBS
[ TOTAL WT. COMPLETE UNIT Lag
{7} BPACE REQ'D. FEET & INCHES
COMPREBSOR L w H
COMPLETE UNIT L w H
7 ROD REMOVAL DISTANCE INCHES
[} COOLER TUBE REMOVAL DISTANCE INCHES
[} LuskE OWL. CONBOLE
TOTAL WEIGHT LBS
DiM. FT. & IN L w H
[] CLOSED COOLANT 8YSTEM
TOTAL WEIGHT 188
DM, FT AN, L w H
{1 o O FREE STANDING INSTRUMENT/CONTROL PANEL
TOTAL WEIGHT LBS

DM, FT, & IN. L w H

PRINTED IN U. 5. A. 5P-580-4




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
CUSTOMARY UNITS PAGE 5 oF .15 By
DATE AEVIBION

BASEPLATE & SOLEPLATES: (3.5,1)
soLEPLATES For: () compressor (O aear (O DRIVER

INSPECTION AND SHOP TESTS

g, ]
Read. Obsvd, Witn'd.

1
2 | BASEPLATE: SUB BOLE PLATE (3.5.3) BHOP INSPECTION O O O
3 COMMON (UNDER COMP. GEAR 8 DRIVER) MFR. STANDARD 8HOP TESTS O O O
4 unpeR comp, onLy (O oTHER VALVE LEAK TEST O O O
5 | (O OPEN CONSTRUCTION CYUNDER HYDRO TEST O O O
8] Qoream (O witH OPEN DRAN HYDRO CYL WATER JKTS @ PEIG O O O
7] O HORIZONTAL ADJUBTING BCREWS FOR EQUIPMENT BAR QVER TO GHECK RUNOUT, ETC. O 0O O
8 | O VEATICAL ADJUBTING SCREWSE FOR EQUIPMENT' (3.5.5) MECHANICAL RUN TEST W/BHOP DRIVER O O O
9 | (O BUTABLE FOR POINT BUPPOAT (3 6.2) PERFORMANCE TEST {4.3.4.1) O O O
10 | (O BUITABLE FOR PERIMETER SUPPORT MECH. RUN TESBT W/JOB DRIVER O O O

11{ O arouTING PREP EPOXY (3.5.8) COMPLETE UNIT TEBT (4.3.4.2) O O O
12 | [[] RECOMMENDED STRAIGHT RUN OF PIPE DIAMETER AUX. EQUIP. OPER. TEBT O O O
13 BEFORE SBUCTION DISMANTLE-REASSEMBLE INGPECTION O O O
14 ] O VENDOR'8 REVIEW & COMMENTS ON PURCHABER'S KEROBENE LEAK TEST O O O
18 BIPING & FOUNDATION (2.1, 12) (O oprionaL TESTDATA 43.4) 5242 O O O
18} O O O O
17 __Q O O O
: (I man connECTIONS: | SONTRAGT DATA

20 BIZE il | Faoma | RRST (O CERTWIED COPIES OF TEST DATA PRIOR TO SHIPMENT (5.2.4.2)

21 (O MATERIAL INSP (NDT) (2 14.8.1)

22 INLET (O RETAIN ASS'Y CLEARANGES FOR § YEARS (4.2.1 (C) }

2 DIBCHARGE (O VESSEL CLEANLINESS INSPECTION (4.2.3.2)

24 NLET () KEEP SHOF TEST DATA FOR § YEARS (5.2.4.2 (d))

25 DIBCHARGE () MFR. PRESENT FOR INITIAL ALIGNMENT (2.1.12)

28 NLET () PrROGRESS REPORTS (5.2 5)

27 o BCHARGE () CO-ORDINATION MEETING (5.2 2)

28 | L) ALLOWABLE PIPING FORCES & MOMENTS: () DRAWING REQUIREMENTS (6.2.3.1)

20 INLET DISCHARGE () PROGRESS REPORTE (5.2.5)

aa Fonce | MomT | Force | Mo | rorce | Mo | © COORDINATION MEETING (5.2.2)

a1 L8 {LB-FT | LB | LB-FT | LB | LB-FT | (O) pRAWING REQUIREMENTS {6.2.3.1)

a2 AXIAL (O MER. REP. PRESENT FOR INITIAL ALIGNMENT (2.1.12)

33 VERTICAL O

34 HORIZ. ¢ ° O

" FOCE (VAT | O | VST [POPE | VAT T REMARKS:

a7 AXIAL

38 VERTICAL

a9 HORIZ. 90°

“U1 []omEer connEcTIONS!

4 No. | size

2 LUBE OIL INLET

43 LUBE OIL OUTLET

‘“ CYLINDER DRANS

46 VENTS

48 COOLING WATER

4 SUCTION DAMPER

‘81 DiscHARGE DAMPER

49 COUPLING DRAIN

50 (FLANGED) (4.2.2.2)

PRINTED IN U.8 A, 5P-630-5
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UTILITY/INSTRUMENT AlR COMPRESSOR

DATA SHEET Jos NO. ITEM NO,
CUSTOMARY UNITS PAGE 8 OF 18 gy
DATE REVISION
FRAME LUBE OW. SYSTEM (2.12)
1 {BASIC SYSTEM REQ'TS. (NORMAL QIL FLOW) PIPING MATERIALS:
2§ [ wuse o asm PSIG SSU@100%F o cgaan STenee e
3 COMPRESSOR O compLeTE 8YSTEM
4 DRIVER O seTURN PIPING
5| SYSTEMS PRESSURES: (O CARBON STL BUIP ON FLANGES ON STAINLESS STL PIPING
8 [ oesian Psia [ JHYDROTEST peiza| O
7 [7] PUMP RELIEF VALVE(S) SETTINGS Psia | COOLERS: (2.12.8)
8 | PUMPS: MAIN STANDBY QO simaie O Twin wiTRANSFER VALVE () AR COOLED
e () SHAFT DRIVEN (O WiTH BY PASS & TEMP. CONTROL VALVE
10 O moToR DRVEN —— Omanvae O auto
1 O TunsiNE DRIVEN SR, SEE BEPARATE DATA SHEET FOR COOLER DETALS
12 () HORIZ. CENTRIFUGAL FILTERS: (2.12.7)
13 O aEar/sCREW O sware O rwin
14 O (O asme cope pesiaN () ASME CODE STAMP
16 {7 aPMm (RATED) O microN ( L)
6 ] @rsia J FLTER MEDILUM
¥ 1 str @ 100 s5U [0 pESIGN PRESS , PEIG
18 ] oRIvEN HP [ AP cLeEaN (PaY)
18 O cASING MATERIAL 0 Ar colarse (Psy
20 ] speep [3 cABING MATERIAL
2t O courna (O VALVED CLEAN SIDE 01 DRAIN
22 [ auarn (O VALVED DIRTY SIDE O DRAIN
23 O mecH. sEaL (O VALVED VENT SIDE Oi DRAIN
24 O srannay (2.12.4) (O VALVED CROSSOVER PIPING W/ORKICE
28 3 CAATRIDGE IDENT. NO.
26 | MISCELLANEOUS: (O FURNISH SET. OF BPARE CARTRIDGES WITH FILTERS
27 HEATING COIL (2.13.2)
28 QO steam O eLeetric
29 QO pensrry, WATTS/BQ. INCH
20 O sscoi.
31
REMARKS:
a2
3a
34
35
36
a7
38
a9
40
41| SKETCH:
42
4
44
45
45
47
48
40

PRINTED iN U.8. A, 8P-680-8
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UTILITY/INSTRUMENT AIR COMPRESSOR

B & N O e QN

e T R T S,
0 NGO a NS S

B BRYD

¥R

&#3&t$$:8%&%8&3&’8&%2833

40

DATA SHEET

CUSTOMARY UNITS e T TN
DATE REVIBION

SELF CONTAINED COOLING SYSTEM (2.8,18 REF. FiG. B-2 APP, B)

(O Y8, TO BE CONBOLE MOUNTED W/DEGK PLATE SUITABLE
FOR PERIMETER SUPPORT AND GROUTING

(O one coNsOLE FOR EACH cOMPRESSOR

(O oNE consoLE FoR COMPRESSORS

(O JACKET WATER To BE % ETHYLENE GLYCOL,

BASIC SYSTEM REQUIREMENTS (NORMAL FLOW)

[] waTeR aPm PSIG CYL. TEMP.[OF)

SYSTEM PRESSURES:

[] oesign PEIG [ HYDROTEST o paig
[J Pump RELEF VALVE(8) SETTINGS PaIG

WATER STORAGE TANK

TANK HOLDING CAPACITY GALLONS
TANK §iZE FT X Fr X FT
O wearsr O seerac O steam

O TANK MATERIAL
QO weveLaaae O Lever switen
PUMPS: MAIN
O HorizonTAL
O wmoror pRven
O TuReiNE DRIVEN
O centRIFUGAL

BTANDBY

/]

0o

STANDBY PUMP CONTROL RESET:
e Y e N TROL RESET

O manuaL O auromatic
O 'ON-OFF-AUTO'* BELECTOR SWITCH BY

COOLERS: (DsmelLatuse () AR cooLer
O swmaLe O TWIN WITH TRANSFER VALVE

O WITH BYPASS & TEMP. CONTROL VALVE
{WITH TIC & 2 WAY VALVE)
O manuac QO auto
O sk 8EPARATE DATA SHEET FOR COOLER DETALS

SYSTEM COMPONENT SUPPLIERS:
MANUFACTURER

MODEL

I mam pump

{1 sranpaY PUMP

] eLecThic MoToR(s)
{0 sTeAM TuRBINE(8)
1 cooierys)

[] ow FLTER(8)

] accumuLaToRr(s)
O sucr. BTRAINER(S)
[T cHECK vaLvE(s)
O swireH vaLveg)
O PuMP courLING (8)

11

O aear/screw

INSTRUMENTATION MOUNTED ON CONSOLE

] aPm (rATED)

0O @ rsig

3 s4p @ 100 88U

[T} oriveN He

(O cAsiNG MATERIAL

0 sreep

O courtiva

1 auaro

O mecH, seaL

O

O

00000000000

SKETCH:

PRINTED IN U. 8. A, 8P-880-7

P 1187




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. {TEM NO.
CUSTOMARY UNITS PAGE 8 OF 15 ___ gy
DATE REVISION
INSTRUMENTATION

LOCAL CONTROL STATION: {3,6.3) NOTE: [] SUPPLIED BY VENDOR

FURNISHED BY VENDOR _

K] CAPACITY CONTROL SELECTOR SWITCH [X] LAME TEST BUTTON K] POWER SUPPLY LIGHT [X| START STOP BUTTON

] CABACITY CONTROL LOADANDICATOR K] RUNNING LIGHT [X] BASE MOUNTED [ FREE STANDING [ WEATHERPROOF
[ ToraLy encLoseDd [ extra cutouts [E viBRATION 1ISOLATORE [ ] 8TRIP HEATERS [[] PURGE CONNECTIONS

(] ANNUNCIATOR WITH FIRST OUT INDICATION WITH ROTAMETER LOCATED ON LOCAL PANEL  {{) ISOLATION VALVES (3.6.1.8)
(O weATHER HOOD (2.6.3.2) () TROPIC-PROOF ELECTRICAL MATERIALS

AEMARKS:

2 N @ oA D

—
Q

s
"y

ALARM & SHUTDOWN SWFI"—CHES & LIGHTS: (3.6.3.3)
FUNCTION ALARM __ TRIP
O Low FRAME OlL PRESSURE
C1O) HiaH FRAME OIL TEMP.
00O wieH Luge oL FLTER A P

C10O LoW MECH LUBRICATOR OI LEVEL

{10 HioH INLET AR PRESSURE
DIFFERENTIAL

-
N

THIP

s
FX]

FUNCTION
1) COMPRESSOR FRAME VIBRATION
0O GEAR VIBRATION
010 aeAR AXAL POSITION
00O cOMPRESSOR DRIVER SHUTDOWN

0O HigH DRIVER THRUST BRG. TEMP.

1 CYLINDER LUBRICATOR DRIVE
FAILURE

ALAFM

iy
~

r ok ke
e~ o ;n

i

b
[

e ma———
e
rrr———
e i e,

20| DI HGH gEONG WATER TEMP,
21| OO riaH GAS DISCHARGE PREGBURE oo
" (EA. CVYL) 0o
23 03O AUX. LUBE OiL PUMP START e oo
2¢| [0 HiaH LIQUID LEVEL MOISTURE SEP. =@
2| [OQO HiGH GAS DISCH TEMP (EA CYL) ml@)]
28| OO HiGH INTERCOOLER AIR TEMP oo
1) HiGH INTERCOOLER COND. LEVEL oo

SWITCH CLOSURES: (3.6.5.2) MISCELLANEQUS:

ALARM GONTACTS SHALL [ oreN [ CLOSE TO 8OUND
ALARM 8/BE NoRM.  [] eneRa'p [X] DE-ENERG'D

PRE ALARM & SHUTDOWN SWITCHES SHALL BE SEPARATE
PURCH, ELECTHICAL & INSTRUMENT CONN. SHALL BE:

522258 BLBREYHBER28BEN

46
47
48
49

SHUTDOWRN CONT, sHALL [] oren Bl CLOBE TO TRIP
NORMALLY ] ENERG'D [} oE-ENERG'D
NOTE: NORMAL COND. WHEN COMPREGEOR IN OPERATION

] srOUGHT OUT TO TERMINAL BOXES
[0 MADE DIRECTLY BY THE PURCHASER
switcH EncLosure: () exp. PROOF () WEATHERPROOF

O NEMA TYPE

PRESSURE GAGE REQUIREMENTS: (3.6.4.5}

@ MANDATORY

OlL FILLED YES NO GAUGE GAUGE
FUNCTION BOARD  FUNCTION BOARD
LUBE OHL PUMP DISCHARGE oo COMPRESSOR BUCTION EACH STAGE 0o
LUBE Ok FLTER A P 0o COMPRESSOR DISCHARGE EA STG. o
LUBE OWL SUPPLY ® Bl@)
ul@)] oo

B]@)] oo

ul@ . nl@)]

m[@) m[@)

PRINTED N U. S. A, SP-680-8 ~ P 1/67




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET woaro oo
CUSTOMARY UNITS PAGE 9 OF __15 gy
DATE REVISION
1§ TEMPERATURE GAGE REQUIREMENTS MANDATORY
2 | EUNCTION LOCALLY  Gauge EMNCTION LOCALLY  GAUGE
a MOUNTED  BOARD MOUNTED BOARD
4| LUBE OIL PUMP DISCHARGE FROM: Qo o0 COOLER OIL INLET & OUTLET —— L@ 0O
5 GEAR OUTLET i@ oo COMPRESSOR BUCTION EA, e L1 1O
6 DRIVER JOURNAL searng —— 10O 0O COMPRESSOR DISCHARGE EA, CYL. 0 oo
7 DRIVER THRUST BEARNG  we——n 110 ul@) JAckeT waTER supply — . 00O 00O
8 & W, IN & OUT OF INTERCOOLER 0o oo JACKET WATER RETURN EA CYL,. o® oo
0 CRANKCASE oo oo GEAR JOURNAL BEARING EA.  een . 10D o0
10 oo oo AR COOLER INLET & OUTLET oo oo
11 oo oo oo ul@]
@ 0O 00 slellllsle
13 | MISCELLANEQUS INSTRUMENTS
14 LOCALLY  GAUGE LOGALLY  GUAGE
" MOUNTED  BOARD MOUNTED BOARD
16 TACHOMETER (3.6.4.2) @) OO  ANNUNCIATOR (3.6.6) ] Q oo
17 | INSTRUMENT SUPPLIERS:
18 PRESSURE GAGES: MER SIZE & TYPE
19 TEMPERATURE GAGES: MFR SIZE & TYPE
20 LEVEL GAGES: MER SIZE & TYPE
21 DIFF. PRESSURE GAGES:  MFR SIZE & TYPE
22 PRESSURE SWITCHES: MFR SIZE & TYPE
23 DIFF. PRESSURE SWITCHES: MFR SIZE & TYPE
24 TEMPERATURE SWITCHES:  MFA SIZE & TYPE
25 LEVEL SWITCHES: MFR SIZE & TYPE
26 CONTROL VALVES! MFR S BIZE & TYPE
27 PRESSURE MELIEF VALVES: MFR SIZE & TYPE
28 THEAMAL RELIEF VALVES:  MFR SIZE & TYPE
20 SIGHT FLOW INDICATORS:  MFR SIZE & TYPE
a0 GAS FLOW INDICATOR: MFR SIZE & TYPE
a1 VIBRATION EQUIPMENT: MFR SIZE & TYPE
an TACHOMETER: MFR FLANGE & TYPE
a3 SOLENOID VALVES: MFR S1ZE & TYPE
54 ANNUNIGATOR MFR MODEL & NO. POINTS
a5
6
a7 CONTROL PANE'G INSTRUMENTS
™oy | PERAEE | B | tocsron TETES T
40
41
4
4
44
45
48
&7
48
49

PAINTED IN U 8 A GP-680-8 P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. FTEM NO.
CUSTOMARY UNITS PAGE ___ 10 OF __15 gy
DATE REVISION
INTERCOOLER

1

2 fouty BTU/HR  COOLER ITEM NO,

3§ SUPPLIER NO. UNFTS REQUIRED

4 | MoDEL NO. TYPE (38 1)(387)

z OPERATION CONDITIONS SHELL SIDE (3.8.9) TURE SIDE

71O Ao

g | [0 TOTAL FLOW LBS/HR

o | O sPecry araviry @ oF @ °F
10 | O THEAMAL COND. BTU/HR X 8Q. FT. XOF/FT, @ oF @ oF
1t 1 E1 SPECIFC HEAT -~ BTU/LB X OF @ aF @ °F
12 101 wviscosiTy - ssu @ oF @ °F
13 J ] OPERATING TEMPERATURES,OF

14 INLET PRESSURE PSIG

- INLET VELOCITY, FT/BEC

16 | O PRESSURE DROP PSI ALLOW CALC, ALLOW CALC,

17 | 3 DESIGN TEMPERATURESF

18 PRESSURE, PBIG MIN, TEST MIN, TEST

18 FOUL, RESISTANCE, 8Q. FT, X HA, XOF/ATU

20O MIN. CORROBION ALLOWANGE, INCHES

21 § [0 NUMBER OF PASBES PER SHELL

2

24 CONSTRUCTION DETAILS

24 7] TOTAL AREA (1) SQ. FT. FT2 1 sHELL, NO. X D, x N
25 | {1 v {3 TUBES, NO. PER SHELL

28 | (] CORRECTED MTD (EFF} oF O o.0. xLenaTH N X Y
27 | [} TRANSFER RATE, CLEAN BTUMAFT2oF [] GAUGE, BWG (AVG. ], (MIN.) WALL
28 | L] TRANSFER RATE, SERVIGE BTUMAFTEoF [ TuBe P ——  w AO

za | 3 cROSS BATTLES, TYPE [0 removasLE TuBE BUNDLE [ ves [J no

20 [ CODE REQUIREMENTS {2) e ASME TEMA e (X) ASME CODE BTAMS Oves [no

31 | L] WEIGHTSwimee BUNDLE e LBS.: BUNDLE & SHELL e LBS.1 FULL OF WATER LBB.:

22 | (3 AUTO DRAN TRAP WITH MANUAL BYPASS (3.8.3.A) () TEMA CLABS R (3.5.1)

33 1) oREICED DRAIN TRAP BLEED

34

45 NCZZLE SIZES

28 SHELL SIDE TUBE SIDE

o NO. SIDE BATING & FACING NO, SIZE RATING & FACING

fe%:] INLET

ag OUTRLET

40 DRAIN

41 VENT

42

a MATERIALS

44| TuBES BAFFLES

a5 | TUuBE sHEETS CHANNEL

| srEL CHANNEL FLANGES

47| SHELL FLANGES CHANNEL NOZ. FLANGES

sl (1) OUTSIDE TUBE AREA EXCLUDING AREA IN TUBE SHEETS
“ap | {2) UNITE EXEMPT FROM CODE STAMP BHALL HAVE LONGITUDINAL WELD SEAMS BPOT EXAMINED PER PAHA UW-52

OF ASME CODE

PRINTED IN U8, A, 5P-680~10 P o1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

0 oo~ ot e BN .

. P S Sy
O o e~ M e LN O

BRBERD

N
o

27

EERYERTBEREERE

41

-3 Sl ©

46
47
48
49

DATA SHEET JOB NG ITEM NO.
CUSTOMARY UNITS PAGE 11 oF 15 ay
DATE AEVISION
AFTER COOLER
DUTY BTU/HR  COOLER [TEM NO,
SUPPLIER NO. UNITS REQUIRED
MODEL NO. TYPE (38.1){3.87)
OPERATICN CONDITIONS SHELL SIDE (3,8.9) TUBE SIDE
O rup
) TOTAL FLOW LBS/HA
[1 sPeciFy GRAVITY @ oF @ °F
] THERMAL COND. BTU/HR X 8Q. FT, XOF/FT. @ OF @ op
[ SPECIFIC HEAT - BTUAB X OF @ oF @ 9F
M wiscosiTy - s8U @ °F @ °F
[0 OPERATING TEMPERATURES,OF
INLET PRESSURE P8IG
INLET VELOCGITY, FT/SEC.
O PRESSURE DROP P8B! ALLOW CALC, ALLOW CALC,
] DESIGN TEMPERATUREPF
PRESSURE, PSIG MIN, TEST MIN. TEST
FOUL RESISTANCE, 8Q. FT. X HR. X9F 8TU
(O MIN. CORROSION ALLOWANCE, INCHES
[7] NUMBER OF PASSES PER SHELL
CONSTRUCTION DETAILS
"l TOTAL AREA (1} FT? [ suEL, NO. XD x 'y
{0 watD {] TuBEs, NO. PER SHELL
{1 CORRECTED MTD (EFF) oF ] 0p XLENGTH N X N
{] TRANSFER RATE, CLEAN BTWHRFT2or [ GAUGE, BWG {AVG }, (MIN.) WALL
{7 TRANSFER RATE, SERVICE BTU/HAFTZOF [} TUBE PITCH  eeermreramnmee N AL
[ cmoss BATTLES, TYPE [l memovasite TuBe s8uNpLe ] ves ] NO
(O CODE REQUIREMENTS (2) ——— ASME TEMA —— (®) asmecope staMp ] ves [ No
[l WEIGHT S BUNDLE e 1B5 : BUNDLE & SHELL —— LBS.: FULL OF WATER ———— LBS
(X AUTO DRAIN TRAP WITH MANUAL BYPASE (3.8.3.A4) () TEMA CLASS R (3.8 1)
(O ORIFICED DRAIN THAR BLEED
NOZZLE SI1ZES
SHELL SIDE TUBE SIDE
NO. SIDE RATING & FACING NO. SIZE RATING & FACING
INLET
OUTLET
DRAIN
VENT
MATERIALS
TUBES BAFFLES
TUBE SHEETS, CHANNEL
SHELL CHANNEL FLANGES
SHELL FLANGES CHANNEL NOZ, FLANGES

{1} OUTBIDE TUBE AREA EXCLUDING AREA IN TUBE BHEETS
{2) UNITE EXEMPT FROM CODE STAMP SHALL HAVE LONGITUDINAL WELD BEAMS SPOT EXAMINED PER PARA UW-62

OF ABME CODE

PRINTED N 1} 6 A, 5P-680-11

P o1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
CUSTOMARY UNITS PAGE ___ 12 OF __15___ gy
DATE BEVISION
1] appucasie To: ) prorosal. () puacHass (O ASBURT  FURNISHED BY (3.1.1)
2| Fon UNIT
al sme DRIVER EQUIP,
4 { seAvice NO. REQUIRED
5 | MANUFACTURER — MODEL SERIAL NO,
&6 § note: (O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: [ BY MANUFAGTURER
7 MOTOR DESIGN DATA MOTOR DESIGN DATA CONTINUED
: APPLICABLE SPECIFICATIONS: STARTING: {3.1.86)
10 O Nema O rus voutage () REDUCED VOLTAGE % (3.1.8)
it O O Loapen (O UNLOADED (3.1.3)
12 O O VOLTAGEDW® e % (3.1.8)
13 | SITE DATA: VIBRATION:
14 area; O el GR e OV, e (O NoN-HAZARDOUS | O NeMa sTANDARD O
18 O ar. — Fr. O AMBT TEMPS: MAX—OF MiIN. — oF | NOISE: (2.1.3)
16 | unusuAL conormions: (O oust (O FuMes O nema stanparp O
17 O oTHER
18] DRIVE SYSTEM: () DIRECT CONNECTED
19 Q cean ACCESSORY EQUIPMENT
20 O otrer
21 | TYPE OF MOTOR: (3.1.5) O saserate (O soteptate (O STATOR SHET
22 (O sauiRREL cAGE INDUCTION () NEMA DESIaN O mrr. 87D, FANS (O NONSPARKING FANE
2za] (O syncHRoNous (O D.C. EXCITATION
24 () POWER FACTOR REQ;D. Oxwre@D. — voLTs
25 exciraTion: (O BRusHLEss () sLIP AING ay: O purcHaser () MANUEACTURER
26 (O FIELD DISCHARGE RESISTOR BY MOTOR MFR DESCRIPTION
27 {0 woUND ROTGR INDUCTION {0 ENCLOSED COLLECTOR RINGS:
28 O ) purcED: MEDIUM PREBS — .. PBIG
26 | ENCLOSURE: (O EXPLOBION-RESISTANT NONPURGED
30 () CLASE ——— |, GROUP DIV, (O FORCED VENTLATION
at O TEFc, severg buty () EXP. PROOF 0 crm PAESS,, DROA— IN. H30
az (O WEATHER PROTECTED, TYPE (O BEARING TEMP, DEVICES: (3.1.5)
a3 o TeEwac () TEIGF, USING GAS "] LocATION
&7 {0 DOUBLE WALL CARBON STEEL TUBES [] bESCRIPTION
a5 () WATER SUPPLY: PRESS PSIG  TEMP op Osere °C FOR ALARM — °C FOR SHUTDOWN
36 [0 O waten atlow: A P PSI & TEMP., RISE o] (O SPACE HEATERS:
a7 [0 ) WATER SIDE MIN. CORR. ALLOW. —oee— iN. YR VOLTS PHASE HERTZ
38 AND FOUL FACTOR () MAX. SHEATH TEMP, e %
a8 O (A} (GAS) SUPPLY PRESS ——  PSIG WINDING TEMPERATURE DETECTOR:
40 () FORGED VENTILATED (O TeAMISTORS: NO/PHASE
41 () OPEN-DRIPPROOF TvPE: () pos. reme coere () NEG. TEMP COEEE.
42 () oPeN rempeRATURE switeH: () ves (O No
4 QO (O RESISTANCE TEMPERATURE DETECTOAS: NO/PHASE
“ O O RESISTANCE MATL OHMS
45 | BASIC DATA: (3.1.5) (3.1.4) SELECTOR BWITCH & INDICATOR BY: () PurRcH. () MFR,
45 O VOLTS s PHASE e HERZT [0 MAX. STATOR WINDING TEMPS:
47 [ NAMEPLATE HP—— . SERVICE FACTOR O¢ FOR ALARM 9¢ FOR SHUTDOWN
pm O syNCHRONOUS RPM WINDING TEMP.DETECTOR & SPACE HEATER LEADS]
40 QO iNsuLation: cLAss TYPE (O w saME conDUIT BOX
50 ) Temp. Rise: 9¢  ABOVE oc By ....| (O N SEPARATE coNDUIT BOXES

PRINTED IN U §. A, 8P-680-12 P 1187




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
CUSTOMARY UNITS PAGE ___13 OF __15 __ay
DATE REVISION
; ACCESSORY EQUIPMENT (CONTINUED) MANUFACTURER'S DATA (CONTINUED)
21O MOTOR ARRANGED FOR DIFFERENTIAL BEARING: TYPE LUBR.
3 PROTECTION: LUBE OIL REQUIRED: e GEM: & e PSIG
4 (0 sELF-BALANCE PRIMARY-CURRENT METHOD TOTAL SHAFT END FLOAT
5 O o 1. pESCRIFTION LIMIT END FLOAT TO
6 O exrenoed (EADS [ LENGTH e FT, CURVES REQD. BASED ON MTR SATURATION & RATED VOLT!
7 O SURGE CAPACITORS: () sPEED VB, TORQUE @ 100%, 00% & 80% RATED VOLTAGE
8 O LIGHTNING ARRESTERS O SPEED VB CURRENT@ 100%, $0% & 80% RATED VOLTAGE
¢ 1O C.T. FOR AMMETER WEIGHTS (LBS):
10 O pescriPTION NET WEIGHT. SHIPPING WEIGHT
11 | MAIN CONDUIT BOX SIZED FOR: ROTOR WT, e MAX, ERECTION WT
12{ (O man MmoToR LEADs O TYPE: MAX MAINT WT. (IDENTIFY)
13 O wsuaten (O NON-INSUATED DIMENSIONS (FEET & INCHES):
14 { O ¢ 1.'s FOR DIFF. PROTECTION (MOUNTED BY): L W H
15 | () SURGE CAPACITORS (MOUNTED BY): SHOP INSPECTION AND TESTS
16 { O LIGHTNING ARRESTERS (MOUNTED BY}: BEQD  WIINESS
171 ¢.T. FOR AMMETER (MOUNTED BY): SHOP INSPECTION O O
18 |0 SPACE FOR STRESS CONES TESTING PER NEMA O O
18 [ AIR FILTERS: MFR. 5TD, SHOP TESTS O @)
20 ] MFR wemmsmeeeeee. [} TYPE MMERSION TEST O O
21 e TURER S DATA SPECIAL TESTS {LIST BELOW) O O
22 O O
23 | MANUFACTURER O O
24 | FRAME NO. oo FULL LOAD RPM {IND ) O O
25 | EFFICIENCY: F.L. a4, 1/2L, O O
26 | PWR FACTOR {IND.}: F.L. 3/4L 12l
27 | CURR (RATED VOLT.}: FULL LOAD LOCKED ROTOR PAINTING!
28 | LockeD ROTOR POWER FACTOR (O MANUEAGTURER'S STANDARD
20 | LOCKED ROTOR W/STAND TIME (COLD STAAT) O
20 § LOGKED ROTOR W/STAND TIME (HOT START) O
a1 | TORQUES (FT-LBS): FULL LOAD
a2 LOCKED ROTOR s STARTING (SYN)  cnesenarremmene | SHIPMENT:
a3 PULL-UP (IND ) eeeererreerre—e. PULLAN (YN} cmmemmmanmeee—e | (O DOMESTIC (O £XPORT () EXPORT BOXING REQD.
34 BREAKDOWN (IND ) e PULL=OUT (BYN. } sesssnnscme | () OUTDOOR STORAGE OVER 3 MONTHS
35 O
36 ] OPEN CIRCUT TIME CONSTANT (SEC) O
a7 ] SYMMETRICAL CONTRIBUTION TO 8 PHASE TERMINAL FALLT: REMARKS:
aslAT 12 CY0LEE — AT 3 CYCLES
30 | REACTANCES: SUB-TRANSIENT (X"D)
40 TRANSIENT (X' D) s — SYNGHRONOUS (XD}
41] A C STATOR RESISTANCE ——————  OHMS @ ~——u—5C
42 | RATED kvA
42 | KVA INRUSH @ FULL VOLT. & LOCKED AOTOR {8YN.) %
44 | KVA @ FULL VOLTAGE & 85% SPEED %
45 | MAX_ UNE GURR_ IN STATOR ON 18T SUP CYC. & PULL-OUT
a5 (SYN)
47 | ACCELERATION TIME (MTR ONLY & RATED VOLT ) mem—— SEC.
«8 | ACCEL. TIME (MTR & LOAD & 85% RATED VOLT.) ———— SEC.
49 | ROTOR/FIELD WK2 & MTR SHAFT (LB-FTZ)
NO. OF STARTS PER HOUR I —

PRINTED N U. 8§ A. 5P-680-13 P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR
DATA SHEET JOB NO. ITEM NO.
CUSTOMARY UNITS PAGE .14 OF __15 gy

DATE REVISION

PULSATION SUPPRESSION DEVICES (FOR MACHINES OF 201 BHP AND LARGER SEE TABLE 4} (PAR 3.10)
THESE BHEETE TO BE FILLED OUT FOR EACH SERVICE AND/OR S8TAGE OF COMPRESSION

appucaBLle To: () prorosaLs (O purcrase (O As BULT
FOR/ISER

BITE/LOCATION AMBIENT TEMPERATURE MIN/MAX ! F
COMPRESS0OR MFH. NUMBER OF COMPRESEORS
SUPPRESSOR MFR. MODEL/TYPE

NOTE: (O IND. DATA COMP'D PURCH. 0] By COMPR/SUPP, MFG. W/PROPOSAL

{> 8Y MFR(S) AFTER ORDER [8] BY MFG(S)/PURCHASER AB APPLICABLE
GENERAL INFORMATION APPLICABLE TO ALL SUPPRESSORS

o B N @ n a0 N =

ey
o

-t
-

TOTAL NUMBER OF SERVICES AND/OR STAGES
TOTAL NUMBER OF COMPRESSOR CYL. TOTAL NUMBER OF CRANKTHROWS BTROKE______ IN. APM
& asme cove 8TaMP () STATE/COUNTRY/PROVINCE OF CODE REGUATIONS APPLY
(O OTHER APPLICABLE PREGSURE VESSEL S8PEC, OR CODE
O wuse service O Non-Lue sery, (O NO O ALLOWED INTERNALLY
DRY TYPE INTERNAL CORROSION coaTig () ves () ND
RADIOGRAPHY (x-RAY OF wens): Onone O sror ) 100% O meact TEST
() special welDing REQUIREMENTS () 8HoP INsPECTION () WITNESS HYDROTEST
(O ouTDOODR STORAGE OVER 6 MONTHS () SPECIAL PAINT BPEC

QOwmnessep () oBseRVED
CYLINDER, GAS, OPERATING, AND SUPPRESSOR DESIGN DATA -
SEAVICE STAQE NO.

iy
]

-
w

-
>

oy
o

B b e owk wh
O 9o P N m

o

BRBRN

[:(:3] COMPRESSOR CYL. DATA, THIS S8ERVICE O 8TAGE ONLY NUMBER OF CYL, ON CRANKTHROW NO(' 5}

CRANK ANGLE(8) BETW. MANIFOLDED CYLS DEG
CYl. BORE DIA _» N, STROKE N, APM

PIBTON ROD DIA ____ IN. PISTON DISPLACEMENT _ = CFM

untoapers eor: O 8TART-UP only (O cap cont (O NonE

NN
~ o

7] COMPARESSOR MANUFACTURER'S DERATED CAPACITY LBS/HRA SCFM MMSCFD

(] Receven operATING PRESSURE NLET, .. PEIA DISCHARGE, PEIA
(o] orenaTivG TEMP. WiTHIN SUPPRESEORS wmET, ____°F [o] biscrana, PSIA
(O ALLOWABLE P;RESSURE DROP THROUGH SUPPRESSORS AP pal/ % | AP pai 1 %

o COMBINATION INLET BUPPRESSOR SEPARATOR/ INLET SUPPRESSOR DISCHARGE SUPPRESSOR

NTERNALS Oves Onor QO ves OnNo O ves O no

r_dl NO. {GTY} OF INLET & DISCH. BUPP. PER BTAGE
RECEIVER
O DESIGN FOR FULL VACUUM CAPABILITY

Oves  (Ono

58 BY8RRBBBOEBER

41 COMMENTS

42
43
&4
45
46
47

48
49

PRINTED IN U.§ A, BP-680-14 P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. {TEM NO.
CUSTOMARY UNITS PAGE .15 OF 15 . py
DATE — REVISION
1] PULSATION SUPPRESSION DEVICES FOR RECIPROCATING COMPRESSORS (3.10)
2| THESE sHEETS TO BE FILLED OUT FOR EACH SERVICE AND/OR STAGE OF COMPRESSION SEAVICE
a STAGE NO
4 <> TO BE COMPLETED BY MANUFACTURER AFTER ORDER (0] By MANUFACTURGH OR PURCHASER AS APPLICABLE
: CONSTRUCTION REQUIREMENTS & DATA INLET SUPPRESSION DISCHARGE SUPPRESSOR
7 BASIC MATERIAL REQUIRED, CARBON STEEL, SS, ETC.
8 ACT. MAT,, ASTM OR SAE DESIGNATION SHELL / HEAD d !
9 CORROSION ALLOWANCE, INCHES () REQUIRED I, i
10 WALL THICKNESS, INCHES SHELL / HEAD N 7 IN. 1
1" NOM .SHELL DIA X OVERALL LENGTH INCH / VoL, FT 3 x N/ FT3 * N/ Frd
12 PIPE OF ROLLED PLATE CONSTRUCTION [J pipe [ ROLLED PLATE (] PPe_[] ROLLED PLATE
ACT. MAX ALLOW. WORKING PRESE. & TEMPERATURE P8 @ °F PR e °F
MAX EXPECTED PRESSURE DRORAP, PSI/% LINE PRESS |- &P pal/ %|Ap Psi s i
WEIGHT, LBS EACH LBs LB
18 EXTEND VENTS/DRAINS TO ALLOW FOR INSULATION Q ves Ono Qves o
17 EXPECTED PK TO PK PULSE @ LINE SIDE/CYL. FLG, % / % % %

% PHESS. BASED ON FINAL SUPPRESSOR DESIGN

ey
[+=]

ik
o

SUPPORTS, TYPE / QUANTITY

hy
Q

CONNECTION REQUIREMENTS & DATA

RECEIVER SIDE FLANGE, SBIZE/RATING/FACING/TYPE
COMP CYL. FLANGE(S), QTY/SIZE/RATING/FACING/TYPE
PER ANSI 16.5

INSPECTION OPENINGS REQUIRED O YES O NO o BLINDED O YES O N O BUNDED
O SPEC. QTY,SIZE, 6000 LB NPT CPLQ, /FLG TYPE & RATG

<> ~QTY, SIZE, §000 LB NPT CPLG, /FLG TYPE & RATG,

() VENT CONNECTIONS REQUIRED Oves Onwno Oves Ono
(O seec. QTy,SIZE,6000 LB NPT CPLG, /FLG TYPE & RATG

<> “QTY, SIZE, 6000 LB NPT CPLG, /FLG TYPE & RATG

(O DRAN CONNECTIONS REQUIRED Oves Onwno QOves Owno
(O sPEC. QTY,SIZE,6000 LB NPT CPLG, /FLG TYPE & RATG

<> *QTY, SIZE, 8000 LB NPT CPLG, /FLG TYPE & RATG.

() PRESSURE CONNECTIONS REGUIRED () CYL NOZZLE Owes Owno Owves OnwNo
(O spec. QTy,SIZE,6000 LB NPT CPLG, /FLG TYFE & RATG

<> *QTY, SIZE, 8000 LB NPT CPLG, /FLG TYPE & RATG.

O PRESSURE CONNECTIONS REQUIRED (O man oDy O ves Ono O ves Ono
(O sPec. arv,siZE,6000 LB NPT CPLG, /FLG TYPE & RATG

oo | B OO CondEo0

LEgYEEREBELERBNERRBRR

<> "QTY, SIZE, 6000 LB NPT CPLG, /FLG TYPE & RATG

40
41

42

43 OTHER DATA AND NOTES
44

&5 8 ACT. MAX ALLOW WORKING PRESS, & TEMPERATURE

46 MAX EXPECTED PRESSURE DROP

47| NOTES® = AS BULT

48
48

PRINTED IN U 8 A, SP-8A0-16 P18z




PAGE 1 OF __15
JOB NO. HTEM NO,
UTILITY/INSTRUMENT AIR COMPRESSOR  purcH oRpEer No. DATE
DATA SHEET HEQLASITION NO
SIUNITS INQUIRY NO,
BY
REVISION DATE
t] appucasie to: (O proposat (O purchase (O As BuRT
21 eor UNIT
31 aE BERIAL NO.
4 | BEAVICE NO. REQUIRED
51 MANUFACTURER MODEL TYPE DRIVER {3.1.1)
8 | noTe: () INDICATES INFORMATION TO BE GOMPLETED BY PURCHASER: [ BY MANUFACTURER X MaNDATORY
r: PERFORMANCE
SUMMER WINTER
o coromon e e i o
11 | INLET CONDITIONS @ COMPRESSOR SUCTION FLANGE (3,1.2} O ALL PEING TO EDGE OF BIID. {3.7.1.3)
121 OeasoMeETRIC PRESS, BAR ) orivER: MOTOR (3.1)
13 1 () TEMPERATURE ¢ G) (kPa abs STEAM TURBINE OTHER
14§ (O MOLECULAR WEIGHT () speED REDUCING GEAR
151 [ cprov (Kq) OR tKave ) (O sHEAVES 8 V-BELT
16 | (O eeET vOLUME () sHarT coupLNG
17 ) O couriNg GUARDS
18 | CONDITIONS @ COMPRESSOR DISCHARGE FLANGE O INTERCOOLEH & SEPARATOR (3 8)
©] O pressure (B4, (O AFTERCOOLER & SEPARATOR {3.8)
20 | 1] TEMPERATURE £ C) {2.3) O receven @.11)
21 = ADIABATIC PULSATION DAMPERS (3.10)

~ AOTUAL {1.4.1.13}

O wrwer (O piscHARGE

CONDITIONS @ RECEIVER DISCHARGE

(O conTROL STATION {3.6.3)
O WNLET FLTER & SILENCER (3.9)

() TEMPERATURE £ C)

INLET PPING

() PRESSURE

() sTANLESS STEEL

BAR
{kPa ahs)
RATED CONDITIONS

O eve

{0 ¢ &. NTERNALLY COATED

kg/h WET {1/4/1/3)

(O GYLINDER LUBRICATORE (2.13.1)

{1 NLET {m@/h) (CORRECTED)

(O DIBCHARGE CHECK VALVE

PRESSURE RATIO (R)

() AUTO CONDENSATE TRAPE (3.8 3)

[ sPeeD (BPM) (2.2.1)
POWER kW

(O onFICED BLEED (3 B 3)
() cOOLING WATER MANFOLD {3.7.5)

{7 TOTAL POWER kW

O THERMAL RELIEF VALVES {COOLANT)

{1.4 1.3)

(O MAXIMUM SOUND PRESSURE LEVEL (2 13 )

() SYSTEM SUITABLE FOR PARALLEL OPERATION WITH:
CENTRIF, COMP. RECIP. COMP.
() sTANDBY DUTY () CONTINUOUS DUTY {1.4.1.17}

(3.8 5)

(3 TORSIONAL ANALYSIS (22 2), (25 2)
{GEARED UNITS ONLY)

(O anALOG STUDY (3 10)
GOOLING WATER SYSTEM:

BOTH

() NORMAL OPERATING POINT (1.4.1.9}

O ExTERNAL SUPPLY

QO m3 m (760mm Ha & 0° ¢) DAY

O AR cOOLERS (3 8 8)
(O cLoseD syaTEM

() DISCHARGE PRESBURE BAAG {kFa)

22552288298 RYBRLUBEBNERREBE

O PRESSURE TRANEBDUCER CONN (2.6 2 4}

@ Ocvunoer  Oruisation pampsR (O RECEIVER DISCHARGE ) LATERAL CRITICAL ANALYSIS
[] PRESSURE DROF ALLOWED FOR: () sPECIAL TOOLS (3 12)
46 INLET FLTER BAR (kpa) COMMENTS:
47 INLET PULBATION DAMPER BAR {kpa)
48 DISCHARGE PULEATION DAMPER BAR (kpa)
48 AFTEA COOLER BAR (kpa)
50 RECEIVER BAR_(kjia)

PRINTED IN U B A, §P-680-1 81
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UTILITY/INSTRUMENT AIR COMPRESSOR
DATA SHEET JOB NO, FTEM NO.
S| UNITS PAGE 2 OF __35___ By

DATE RAEVISION

OPERATING CONDITIONS WITH CAPACITY CONTROL

START UP
{3.6.2.4)

() % CAPACITY/STAGE

1 kgih - wert

1 INLET (mdvh)

] POCKETS/VALVEE OPERATION™
1 INLET PRESSURE BAR (kPa abs)
[} DISCHARGE PRES. BAR (kPa abs)
[ BiSCH, TEMP.2 C (ACTUAL)

[ poweR/sTAGE

) TOTAL POWER kW {W/DRIVE LOSSES)
] ACTUAL ROD LOAD (N) T~

{7] AGTUAL ROD LOAD {N) C"*

{] DEGREES AOD REVERSAL

- ik
- O e o~ o om e LN =

Y
5]

-
W

wh
ES

wh
o

P
~ @

() % CAPACITY/BTAGE

[ kgm - wer

[ wLET (m3m)

] POCKETS/VALVES OPEN *

[} WLET PRESSURE BAR (kKPx abs)

] nisCHARGE PRESSURE BAR (ks abs)
[ piscH. TEMP® ¢ (ACTUAL)

7] POWER/BTAGE

] TOTAL POWER KW (W/DRIVE LOBBES)
[} ACTUAL ROD LOAD (N) T™*

] ACTUAL HOD LOAD (N) C**

[] pearees ROD REVERSAL

-
o

—
L -]

* BHOW OPERATION WITH THE FOLLOWING SYMBOLS: T = TENBION {GAS + INEATIA LOAD)
BUCTION VALVE UNLOADERS = 8 **C = COMPRESSION (GAS + INERTIA LOAD)
HEAD END = H OR
OR } PLUB FIXED POCKET OPEN = F
CRANK END = C OA
VARIABLE POCKET OFEN = V

EXAMPLE: HS/CF = HEAD END SUCTION VALVE UNLOADERS & CRANK END FIXED POCKET OPEN

CONTROL SYSTEM (2.7.2)

BASIC CPERATING CONTROL TYPE:

(O AUTO. START/BTORP () PURCHABERS BY-PASS
() CONSTANT SPEED CONTROL (O VARIABLE BPEED TO —————.— % RATED CAPACITY
(O buaL coNTROL (O CONTROL SIGNAL RANGE (3.8.1.1)
UNLOADER CONTROL TYPE: (3.8.1.1) UNLOADER TYPES BHALL BE: (3.8 2.5}

(O PneuMATIC O ManAL () VALVE DEPRESBOR

(O eLEcTRICAL () Five sTEP () CLEARANCE POCKET

O eLecTRONIC () THREE 8TEP QOrwa

QO AuToMATIC (3.6.2.1) () OTHER e (O WNTERNAL BY-PABS

O onen

UPON AIR/BOWER FAILURE COMPRESSOR SHALL:
QLoan
QO uNLoAD

3225520422888 8RRRERIBBBNRBRBRBREE

PARINTED IN U.&.A. SP-680-2 8! P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

O e~ m s DN W

[ )
o o ~N @® e BN O

20
21
=
=
24
25
28
2t
28
29
30
31
a2
jex)
34
36
34
ar
38
a9
40
41
42
42
44
A5
A5
47
48

49

DATA SHEET

Jo8 NO. ITEM NO.
S UNITS PAGE 3 oF .15 gy
DATE REVISION
(O SITE DATA COMPRESSOR DATA
ALTITUDE M, BAROMETER —cmsismee BAR (kPa abe)]| TEM NO. /8ERVICE S
DEGIGN TEMP, C. SUMMER WINTEH MIN, | BTAGE ——
DESIGN WET BULB TEMP. C NO OF CYL. e

O winteRiZATION REQ'D. TROPICALIZATION REQ'D. (3.8.7.5)
unusuaL conomons: O oust O rumes O OTHER—
EQUIPMENT SHALE BE SUITABLE FOR (2.1.13)

(O mnpoons O HeaTed O unHeATED

() ourpoors (O unper RooF () WiITHOUT ROOF

ELECTRICAL EQUIPMENT
HAZARDOUS CLASSIFICATION (2.1.7)

CLASBE GROUP, DAVISION

COOLING WATER FOR COMP. CYLINDERS (2.6.1.9)

TYPE WATER

COOLING WATER FOR (OiL COOLER)
(INTERCOOLERS) (2.6.1.8)

TYPE WATER

COOLING FOR ROD PACKING COOLING

TYPE FLUD

ELECTRIC POWER FOR HEATERS

YOLTE R——— L T ¥ HERTZ
MOTOR CONTROL & INSTRUMENT VOLTAGE

vOoLTS PHABE CYCLEB
ALARM AND SHUT DOWN VOLTAGE

YOLTS PHABE CYCLES oC

STEAM FOR HEATERS
NORMAL BARG (KPR} o °CTT
[ VTN S —— - Y e [ o] °ccrr
INSTRUMENT AIR SUPPLY
PRESS., BARG (kPa) MAX, NORMAL MIN.

DEW POINT s

TYPE CYL. COOLING REQD. {2.6.1.7) (AFF.B)
LUBRICATED/NON-LUBRICATED
BINGLE/DOUBLE ACTING
CYLINDER LINER YES/NO
BORE, mm
STROKE, mm
FISTON DISPLACEMENT,
CLEARANCE, %
VOLUMETRIC EFFICIENCY, %
AP VALVE GAS VELOCITY, m/MIN. {2.7.1)
NO. INLET/DISCH. VALVES/CYL.
TYPE OF VALVESB (2.7 2)
INLET/DIBCH. VALVE UFT. mm {2.7.1)
MAX. ALLOW RISBTON BPEED, m/MIN (2.2.1)
NORMAL PIBTON S8PEED, m/MIN (2.2.1)
AQD DIAMETER, mm
MAX, ALLOW. ROD LOADING T (N)
MAX. ALLOW, ROD LOADING C* (N)
ROD RUN-OUT {ALLOWABLE), mm
MIN. CYLINDER WALL THICKNESS mm
CYLINDER FINISH (R , ) {2.6.1.5)
MAX ALLOW. CYL. WKG. PRESB., BARG (kPa)
MAX. ALLOW. CYL. TEMP *C (1.4.1.6)
RECOMMENDED RELIEF VALVE, BARG (kPa)
HYDROSTATIC TEST, BARG (kPa)

CYLINDER

WATER JACKET
MIN. ALLOWABLE BPEED (1.4.18)
THRIP SPEED (1.4.1.18)

m:!

T = TENSION

PP

LT

*C = COMPRESSION

COMPRESSOR LUBRICATION (2.12)

{':] COMPRESSOR MATERIALS (APPEN. 8)

FRAME
O pressure sYsTEM () BPLASH BYSTEM
(O MAN OL PUMP DRIVEN BY COMP. SHAFT
(O aux. oL PUMP DRIVEN BY ELECTRIC MOTOR
[] HANG OPERATED PUMP FOR STARTING
TYPE MAIN BEARINGS [ sueeve [ RoLLER
] oUTBOARD BEARING WNCLUDED  [] MATERIALS
CYLINDERS
(O NON LUBRICATED (O sYNTHETIC LUBE (2.1.2.3)
Luse DAVEN By: () comp. sHart O Etec MTR. (O cHAIN
Tvpe LuBRICATOR: () BRNGLE PLUNGER/FEED () DIV, BLOCK

CYUNDERS {2.14.2.7)
CYUINDER LINERS

PISTONS

PISTON RINGS

RIDER RINGS

PISTON RODS

PISTON ROD HARDNESS (ROCKWELL “C*)
VALVE SEATS/SEAT PLATE
VALVE BTOPS

VALVE

VALVE SPRINGS

ACD PACKING

] LUBRICATOR MAKE MODEL MAIN BEARINGS
0 No. BER COMP, cap. (O 24 vA8, UTERS | cRANK PIN BEARING
[} NO. OF SPARE LUB. BLOCKS (O HeaTER LOW TEMP. MATERIAL (2.1.4.5)

EELLTEET

AR

PHINTED W U. 8. A, SP_680-3 BI




UTILITY/INSTRUMENT AIR COMPRESSOR
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47
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DATA SHEET

JOB NO. ITEM NO.
S1 UNITS PAGE ___4 OF __15 gy
DATE REVISION
COMPRESSOR MATERIALS (APPEN. B) CONT'D. SHIPMENT
CRANKSHAFT (2.14.2.4) e § () DOMESTIC (O EXPOAT (O ExPORT BOXING REQ'D.

CROSE MEAD BEARING
CRO&S MEAD

|

@ OUTDOOR STORAGE OVER 6 MONTHS (4.4 1)

CROSS HEAD SHOES

CJUTIITY CONSUMPTION

FLYWHEEL

LOCKED FULL LOAD
ROTOR AMPS

MFR. MODEL

CYLINDER MAT'L. PEA ASTM A 395 (2.13.2 7) ELECTRIC kW AMPE
CYLINDER HEAD MAT'L PER ASTM A 385 s e | MIAIN DRIVER

COUPLINGS (3.2.) MAIN LUBE DL PUMP

DRIVER-COMP GEAR, AUX. LUBE OiL PUMP
Ofl DRIVER-GEAR | COMP. | Pra. cooLanT o pump

O maxe MECH. LUBRICATOR
{1 mopEL
O wercation FRAME OIL HEATER WATTS vOLTS HZ
(O MOUNT cPLG. HALVES LUBRICATOR HEATER WATTS VOLTS — e HZ
(O sPacer ReQD. SPACE HEATER WATTS VOLTS HzZ
(O LMT'D. END FLOAT FEQ'D. STEAM
O muNG ADAFTOR REQ'D. MAIN DRIVER @/HR BARG * CTT TO— BARG
(] cPLG RATING (KW/100 RPM) LUBH HEATER @R HARG. ® CTT TO mumn BARG
] KEYS (1) OR (2); OR HYDA. FIT FRAME HEATER @/HA BARG ° CTT TO-— BARG
[ CPLGS ~(MAIN) (AUX) OIL PUMP JACKET WATER PUMPS @A BARG ® CYT TOwunn BARG

COOLING WATER

TYPE
TvPe auARDS (O cope (O stanparp () NON-8PARK (3. 2.1.8)
() STATIC COND.V-BELTS (3.4.1)

() 7oT. ENGL V-BELT GRD.

COMPRESSOR PACKING (2.11)

(O FULL FLOATING VENTED PACKING WITH

STAINLESS STEEL SPRNGS
(O FORCED FEED LUBRICATED.
O non-wuse O tercon (O carson (O orHeR
{71 WATER COOLED

COMP.  ROD L.O, INTER
CY.JKT8 PKG CCOLER COOLERS OTHER

QUANTITY {m3/h)
NLET TEMP.,° ¢
OUTLET TEMP®,C
RLET PRESS. ﬁﬁ,ﬂ?
OUTLET PRESSBARG
MAX BRIESS.,

[kBa
TOTAL C.W., mg l{‘

WEIGHTS AND DIMENSIONS

O PROVISIONS FOR FUTURE (WATER) (O%) ~ COOUING
(O venten 1o

DISTANCE PIECE (2.10.1 & 2.10.2)

O sranoasp
() EXTRA LONG SINGLE COMPARTMENT
O screenes () Louvensn

(O soub coveR  DESIGN PRESS., PEIG

MISCELLANEOUS

BARRING DEVICE () MANUAL O eneu.
AIR INTAKE FILTER BY (3.9}:[] PACKAGE MFR O PURCH.

[ mFR, MODEL
O 7YPE—— () FLANGED OUTLET CONNEGTION
PAINTING

(O MANUFACTURER® 8 STANDARD

O orHen

[ MAX. ERECTION WEKHT L]
{0 MAX. MAINTENANCE WEIGHT kg
] TOTAL WT. LESS DRIVEA & GEAR kg
{0 tToTAL WT. COMPLETE UNIT kg

{7] 8PACEREQ'D. m
COMPRESSOR L w
COMPLETE UNIT L. w H

[} ROD REMOVAL DISTANCE m

[} COOLER TUBE REMOWVAL DISTANGE

m
[ LUBE Oi CONBOLE
TOTAL WEIGHT kg
oM. m L W H
[] CLOSED COOLANT BYSTEM
TOTAL WEIGHT kg
oM. m L w H
[0 or (O FREE BTANDING INSTHUMENT/CONTROL PANEL
TOTAL WEIGHT kg
DM, m L w H

PRINTED IN U 8. A §P-580-4 5!




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.,
St UNITS PAGE____§ OF 15 @y
DATE REVISION
o) : (3.5 INSPECTION AND SHOP TESTS
1| soteriates For: O comeressor (O aear O DRVER Feqd Obavd, Win'd. |
2 | BASEPLATE: SUB SOLE PLATE (3.5.9) BHOP INBPECTION O 0O O
3 COMMON (UNDER COMP. GEAR & DRIVER) MFR. BTANDARD S8HOP TESTS O O O
4 UNDER comP. onLy (O OTHER VALVE LEAK TEST o O O
5 | (O oren consTRUCTION CYLINDER HYDRO TEST O O O
8] Oorerm (O witH OPEN DRAN HYDRO CYL WATER JKT8 @ B&gﬂ O O O
7| (O HORIZONTAL ADJUSTING SCREWS FOR EQUIPMENT BAR OVER TO CHECK AUNOUT, ETC, O 0 O
8] O VERTICAL ADJUSTING SCREWS FOR EQUIPMENT (3.5 5) MECHANICAL AUN TEBT W/BHOP DRIVER O O O
9§ (O BUITABLE FOR POINT SUPPORT (3.5.2) PERFORMANCE TEST (4.3.4.1) O O O
10 | () BUITABLE FOR PERIMETER SUPPORT MECH. RUN TEST W/JOB DRIVER O O O
L1 (O GROUTING PREP EPOXY {3.5 8) COMPLETE UNIT TEST (4.3.4.2) O O O
12| [ ] RECOMMENDED STRAIGHT RUN OF PIPE DIAMETER AUX. EQUIP. OPER. TEST O O O
13 BEFORE SUCTION DISMANTLE-REABSEMBLE INSPECTION O O O
14 | O vENDOR'S REVIEW & COMMENTS ON PURCHASER' 8 KEROBENE LEAK TEST O O O
16 PIPING 8. FOUNDATION (2.1.12) (O oPTionaL TEST DATA 4.9.4) 5.2420 O O O
] O O 0 O
7 O 5 O O
: I MAIN CONNECTIONS: CONIRAGT DATA
20 8iIZE | mAtiMa | FAone | ARST (O CeRTFED COPIES OF TEST DATA PRIOR TO BHIPMENT (5.2.4.2)
21 (O MATERIAL N8P (NDT) (2.14.6.1)
22 WLET (O RETAIN A88'Y CLEARANCES FOR 5 YEARS (4.2.1 (C) )
23 DIBCHARGE () VESBEL CLEANLINESS INSPECTION (4.2.3.2)
24 INLET (O KEEP 8HOP TEST DATA FOR 6 YEARS (5.2.4.2 (d))
2 DIECHARGE () MFR. PRESENT FOR INITIAL ALIGNMENT (2.1.12)
28 INLET (O PROGRESS REPORTS {5.2.5)
27 DISCHARGE () CO-ORDINATION MEETING (5.2.2)
28 D ALLOWABLE PHING FORCES & MOMENTS! O DRAWING REQUIREMENTS (5.2.3.1)
2 INLET DISCHARGE () PROGRESS REPORTS (5.2.5)
30 rorce | momT | Force | MomT rorce | mowr | O COORDINATION MEETING (6.2.2)
a1 N [ Nem | N | N-m N Nm | () DRAWING REGUIREMENTS (5.2.3.1)
an AXIAL (O MFR. REP. PRESENT FOR IMITIAL ALIGNMENT (2.1.12)
a3 VERTICAL O
34 HORIZ. 90° O
z FORCE | MOMT | FORCE [ MOMT | FORCE | MOMT [“m et o
a7 AXEAL
38 VEATICAL
ag HORIZ. 80°
40

[:] OTHER CONNECTIONS:

41

NO. | SIZES

LUBE OQIL INLET
LUBE OIL OQUTLET
CYLINDER DRAING
VENTS

COOLING WATER
SUCTION DAMPER

DISCHARGE DAMPER

49 COUPLING DRAIN
{FLANGED) (3.2.2.2)

PRINTED iIN L. & A SP-680-6 SI P ey
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UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
Si UNITS PAGE ___6 OF __15 @y
DATE AEVISION
FRAME LUBE OIL SYSTEM (2.12)
1 |BASIC SYSTEM REQ'TS, (NORMAL OIL FLOW) PIPING MATERIALS:
2| [ wuee o B apm PSIG SSU@1000F carEaN SToNSS
a COMPRESSOR O compreTe svsTEM
4 DRIVER O reTURN PIPING
s| SYSTEMS PRESSURES: (O cARBON 8TL SLIP ON FLANGES ON STAINLESS STL PPING
6 [JoesigN psia [JHvoRoTEST reic] O
7 {:] PUMP RELIEF VALVE(S) SETTINGS psia| COCLERS: {2.12.6)
s | PUMPS: MAIN STANDBY O anate O Twin WTRANSFER VALVE () AR COOLED
9 O sHAFT DRIVEN (O WiTH BY PABS & TEMP, CONTROL VALVE
10 (O moToR DRIVEN O marnoar O auto
1 O TuRBINE DRIVEN SEE SEPARATE DATA SHEET FOR COOLER DETAILS
12 ) HORIZ. CENTRIFUGAL FILTERS: (2.12,7)
13 () GEAR/SCREW O swaLe O rwin
14 O (O asme cope pesiaN () ABME CODE STAMP
16 1 m® i (RATED) QO microN (1)
16 £l @ BARG (kPa) [ ALTER MEDIUM
17 O kw @ 17.8 mPa.s [ DESIGN PRESS., BARG (kPa)
18 1 DRIVEN kw [ AP CLEAN BAR (ko)
19 (O cASING MATERIAL (] AP coLLAPSE BAR (kpa)
20 [ sreED [ cAsING MATERIAL
21 O courlng (O VALVED CLEAN SIDE Ol DRAIN
2 [ auarD (O vALVED DRTY SIDE OIL DRAIN
23 O mecH. sEAL () VALVED VENT SIDE OIL DRAN
24 O sTanpey (2.12.4) (O vALVED CROSSOVER PIPING W/ORIFICE
25 [ CARTRIDGE IDENT. NO.
26 | MISCELLANEOUS: . (O FURNISH SET OF BPARE CARTRIDGES WITH FILTERS
27 HEATING COIL (2,13.2)
28 QO steam O eLzemnic
20 QO penarry. WATTS/6Q. m
30 O sscol
3
REMARKS:
32
23
34
36
36
a7
38
30
40
41 ] SKETCH:
42
43
44
45
48
47
48
49

PRINTED IN U.B.A. 8P-880-8 8!
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UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. IFEM NO,
S| UNITS PAGE 7 OF .15 __ @y
DATE REVISION

SELF CONTAINED COOLING SYSTEM (2.6.19 REF. FIG. B-2 APP, B)

1] O svs. TO BE CONSOLE MOUNTED W/DECK PLATE BUITABLE STANDBY PUMP CONTROL RESET:
2 FOA PERIMETER SUPPORT AND GROUTING O MANLIAL O AUTOMATIC
3| O oNE CONSOLE FOR EACH COMPRESSOR O *ON-OFF-AUTO'* SELECTOR SWITCH BY
4 } (O oNE CONSOLE FOR COMPRESSORS COOLERS: (O sHew atuse () AR COOLER
5 | O JAcKET WATER TO BE % ETHYLENE GLYCOL O siNGLE (O TWIN WITH TRANSFER VALVE
s | BASIC SYSTEM REQUIREMENTS {(NORMAL FLOW]) (O wiTH BYPASS & TEMP. CONTROL VALVE
7] O waren m3 /b BARG (kPa) ~ CYL, TEMP.(9C) (WITH TIC & 2 WAY VALVE)
8 O manuaL QO auto
P (O seE SEPARATE DATA SHEET FOR COOLER DETALS
0] SYSTEM PRESSURES: SYSTEM COMPONENT SUPPLIERS:
11} ] pesieN BARG (kPa) ] HYDAOTES T BARG (kPa) MANUFACTURER MOBEL
12 | [0 PUMP BELIEF VALVE(S) SETTINGE gana kea)| [ MAN PUMP
13 (] srannsy pume
14 ] ELECTRIC MOTOR(8)
i WATER STORAGE TANK [] STEAM TURBINE (8)
16 TANK HOLDING CAPACITY GALLONS [J cocLen(s)
17 TANK SIZE mx m X [} o ALTER(S)
18] O vearern O eectac (O sTeaM [ ACCUMULATOR(S)
10 ] O TANK MATERIAL {7 sUCT. BTRAINER(B)
20] O teveL aace (O LevEL swiTeH 7 cHeck YALVE(S)
21 | PUMPS: MAIN STANCBY [ SWITCH VALVE(S)
22| O HomizonTAL {7 PUMP COUPLING(8)
23| O moTor pRIVEN |
24 | O TumBINE DRIVEN O
25 | (O cENTRIFUGAL
26 O GEAR/SCREW INSTRUMENTATION MOUNTED ON CONSOLE
27 LI m2m (RATED) O
28 ] @ BARG (xPa) O
28 ] kW@ 17.8 mPa.8 O
30 [] pAiveN kw @)
a1 (O cASING MATERIAL O
az [} segeD O
3 O courting O
34 O cuarp O
3 O mecH. sEAL O
] O O
37 O @]
38
ag | SKETCH:
40
41
42
43
4“
45
48

47
| 48
48

PRINTED N U 6. A, §P-6B0-7 8i
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UTILITY/INSTRUMENT AiR COMPRESSOR

MMC OIL & GAS LIBRARY

DATA SHEET Jou No, TEM NG,
SI UNITS PAGE 8 OF .15 __ py
DATE REVISION
INSTRUMENTATION
; LOCAL CONTROL STATION: (3.6.3) NOTE: K] BUPPLIED BY VENDOR
a FURNISHED 8Y VENDOR
4 E] capACITY CONTROL SELECTOR 8WITCH ] LAMP TEST BUTTON ] POWER SUPPLY LGHT [X] STAAT STOP BUTTON
5 E] CAPACITY CONTROL LOADANDICATOR  [K] AUNNING LIGHT (] BASE MOUNTED [ #FREE STANDING [J] WEATHERPROOF
8 1 TotaLy encLoseD ] EXTRA cutouTs [X] VIBRATION ISOLATORS  [J 8TRAIP HEATERS [] PURGE CONNECTIONS
7 [ ANNUNCIATOR WITH FIRST OUT INDICATION WITH ROTAMETER LOCATED ON LOCAL PANEL () ISOLATION VALVES (3 6.1.6)
8] O wearther HooD (3.8.3.2) () TROPIC-PAOOF ELECTRICAL MATERIALS
g REMARKS:
10
1
12 JALARM & SHUTDOWN SWITCHES & LIGHTS: (3.8.3.3)
12 FUNCTION ALARM _ TAP FUNCTION ALARM _ TRIP
14 3O LoW FRAME Ok PRESSURE (3O cOMPRESBOR FRAME VIBRATION
15 [ HigH FRAME OIL TEMP. 3O aeAR VIBRATION s
16 3O wiGH wee ow FeTer A p (1) asaR AXIAL POSITION
17 QO LOW MECH LUBRICATOR OIL LEVEL, — [0 coMPRESSOR DRIVER SHUTDOWN
18 oo g{g;%%f;ﬁﬂ PRESSURE —_— — 1O HieH DRIVER THRUST BRG, TEMP, .
19 [1Q) SYHNDER LUBRICATOR DRIVE
20 [ HGH GOLING WATER TEMP.
21 OO HiaH GAS DIBCHARGE PRESSURE nl@)
2 (EA. CYL) ao
23 [:}O AUX. LUBE OIL PUMP START C]O
241 QO riar LIQUID LEVEL MOISTURE SEP. 0o
25 O HiaH GAS DIBCH TEMP (EA. CYL) 00
28 0 HIGH NTERCOOLER AHL TEME —_— oo
27 OO HiaH INTERCOOLER COND. LEVEL u{@]
22 SWITCH CLOSURES: (3.5.5.2) MISCELLANEOUS:
30 ALARM CONTACTS BHALL [X] oreN  [] cLOBE TO SOUND PRE ALAAM & BHUTDOWN 8WITCHES SHALL BE BEPARATE
at ALARM 8/BE NORM. [ enera'D  [¥] DE-ENERG'D PURCH, ELECTRICAL & INSTRUMENT CONN. BHALL BE:
az} BHUTDOWN CONT. sHALL [ oren [} cLOSE To TRIP ] BROUGHT CUT TO TERMINAL BOXES
a3 NoRmaLLY [] Enera'D [ DE-ENERG'D [ MADE DIRECTLY BY THE PURCHABER
34 NOTE: NORMAL COND. WHEN COMPRESSOR IN OPERATION swrreH gncLosune: (O exp. proor () WEATHERPROGF
a5 O NEMA TYPE
28
a7
38
39
40
+; | PRESSURE GAGE REQUIREMENTS: (3.8.4.5) @ MANDATORY
« | oL FLLED YES NO GALUGE QAUGE
4 | EUNCTION BOARD FUNGTION BOARD
“ LUBE OiL PUME DIBCHARGE oo COMPRESSOR BUCTION EACH STAGE (@)
sl weeolrutern Ap oo COMPREGSOR DISCHARGE EA. 8TG. o®
| LUBE oL sUPRLY ® no
. 00 00
8 0o oQO
40 i@ 0o
ule ile)

PRANTED IN U. 8. A. BP-§80-8 81
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UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. TEM NO.
S| UNITS PAGE ... 9 OF __15 __ avy
DATE REVISION
1+ | TEMPERATURE GAGE REQUIREMENTS @ MANDATORY
2 | BUNCTION LOCALLY  GAuge EMNETION LOCALLY  GAUGE
a MOUNTED  BOARD MOUNTED  BOARD
4|  LUBE OL PUMP DISCHARGE FROM: B[@] 0o COOLER OIL INLET & OUTLET a® n[@]
5 GEAR OUTLET 0o wl@] COMPRESSOR SUCTION EA, 0o oo
8 DRIVER JOURNAL BEARING nl@)] oo COMPRESSOR DISCHARGE EA, CYL. O oo
7 DRIVER THRUBT BEARING  wemeeee [1OD) @) JACKET WATER SUPPLY oo 4ao
8 C.W. N & OUT OF INTERCOOLER nl@) oo JACKET WATER RETURN EA. CYL. 0 n]@)
9 CRANKCASE oo [@] GEAR JOURNAL BEARING EA. 0o oo
10 ao 0O  an cooleR MET & OUTLET o 0O 00
1 0o @] oo QO
@ 0d__ 0d 00 00
13 | MISCELLANEOUS INSTRUMENTS
14 LOCALLY  GAUGE LOCALLY  GUAGE
5 MOUNTED  BOARD MOUNTED BOARD
6]  TACHOMETER (3.6.4.2) i@ Q) ANNUNCIATOR (3.6.8) o0 no
17 | INSTRUMENT SUPPLIERS:
18 PAESSURE QAGES: MFR BIZE & TYPE
19 TEMPERATURE GAGES: MFR BIZE & TYPE
20 LEVEL GAGES: MFR 81ZE & TYPE
21 OFF. PRESSURE GAGES:  MFR SIZE & TYPE
2 PRESSURE SWITCHES: MFR BIZE & TYPE
23 DWF. PRESSURE SWITCHES: MFR BIZE & TYPE
24 TEMPERATURE SWITCHES:  MFR BIZE & TYPE
2% LEVEL SWITCHES! MFR BIZE 8 TYPE
26 CONTROL VALVES: MER BIZE 8 TYPE
27 PREGSURE AELIEF VALVES: MFR S8i2E & TYPE
28 THERMAL RELIEF VALVES:  MFR SIZE & TYPE
20 SIGHT FLOW WDICATORS:  MFR SIZE & TYPE
30 GAS FLOW INDICATOR: MFR SIZE & TYPE
a1 VIBRATION EQUIPMENT: MFR SIZE & TYPE
40 TACHOMETER: MFR FLANGE & TYPE
a3 SOLENOID VALVES: MFR SIZE & TYPE
a4 ANNUNICATOR MFR MODEL & NO. POINTS
38
a6
ar CONTROL PANEL INSTRUMENTS
o[ ooy | TR | oBiBen | toomron FRTR T
@
41
42
e
44
45
48
47
48
T 49
50

PRINTED IN U.8 A SP-880-2 8l P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
S1 UNITS PAGE __ 10 OF __15 _ py
DATE REVISION
INTERCOOLER

1

2 | oury BTU/HA  COOLER ITEM NO.

3 | suPPLER NO. UNITS REQUIRED

4 | MODEL NO. TYPE (3.8.1)(3.8.7)
: OPERATION CONDITIONS SHELL SIDE (3.8.9) TUBE SIDE

7 O FLAGD

s | [0 TOTAL FLOW Kkg/h

¢ | O sPecFY GRAVITY @ °c @ °c
40 | 00 THERMAL COND. Wi(mZe"C/m) @ og @ o¢
11 | ] SPECIFIC HEAT - Ki/kg+® C) @ o¢ @ og
12 | O visCOBITY - mPa 8 @ o¢ @ °¢
13 | 3 OPERATING TEMPERATURES,OC

14 INLET PRESSURE BARG (kPa)

15 INLET VELOCITY, m/S8EC

18 O PRESSURE DROP BAR (kpa) ALLOW CALC. ALLOW CALC,

17 | [ DESIGN TEMPERATUREPC

8 PRESSURE, BARG (kPa) MiIN, TEST MIN, TEST

19 FOUL REBISTANCE, m2 K/W
20 ] O MIN. CORROSION ALLOWANCE, mm
21 | 1] NUMBER OF PABSES PER BHELL
22
23 CONSTRUCTION DETAILS
24 | [0 TOTAL AREA (1) 8Q. FT. m? [ SHELL, NO. X 1D, x mm
2 100 wwmp ] TuBEs, NO. PER SHELL

26 I ] cORRECTED MTD (EFF) oc {1 0.0. X LENGTH mm mem
27 [ ] TRANSFER RATE, CLEAN wiim2sX}) [ aaucs, Bwa {AVG ), IMIN § WALL
28 [ 7] TRANSFER RATE, SERVICE W/im2.K) [ tueepteH 0 wAD
20 | ] CROSS BATTLES, TYPE {7 ReMovasLE TUBE BUNDLE [ ves [0 no
a0 [0 cODE REQUIREMENTS (2) ——— ABME TEMA (X) ABME CODE 8TAMP Oves O no
a1 | [ WEIGHTS e BUNDLE kg.: BUNDLE & SHELL e K@.! FULL OF WATER wosmnmm K@l §
a2 | 3D AUTO DRAIN TRAP WITH MANUAL BYPASS (3.8.3.A) () TEMA CLASS R (3.8.1}
a3 [ ORIFICED DRAIN TRAP BLEED
34
a8 NOZZLE SIZES
36 SHELL SIDE TUBE SIDE
a7 NO. SIDE AATING & FACING NO. SIZE RATING & FACING
a8 INLET
sg] OUTLET

A0 DRAIN

41 VENT

42

Py MATERIALS

| Tuses BAFFLES

as | TuBE sHeEETS CHANNEL

48 SHEEL CHANNEL FLANGES

47§ SHELL FLANGES CHANNEL NOZ. FLANGES

4l (1) OUTBIDE TUBE AREA EXCLUDING AREA IN TUBE SHEETS

4g| (2) UNITS EXEMPT FROM CODE STAMP SHALL HAVE LONGITUDINAL WELD BEAMS BPOT EXAMINED PER PARA UW-52

OF ASME CODE

PRINTED IN U. 8. A, SP-680~10 8I P 187




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO.
S| UNITS PAGE .31 oF __15 gy
DATE REVISION
AFTERCOOLER
1
21 oury BTU/MHR  COOLER ITEM NO
3| surPLIER NO. UNITS REGUIRED
4 | MoDEL NO. TYPE (3.8,1}(3.8.7)
z OPERATION CONDITIONS SHELL S!DE {3.8.9) TUBE SIDE
710 mup
s 1] TOTAL FLOW kg/h
o | O seeciFy grAviTY @ °c @ °c
w0 | O THERMAL conp. wi(mPecrm) @ oc @ °c
11 1 [0 BPECIFIC HEAT - Kj/kg+® ©) @ °c @ oc
12100 wviscosiry - mPa 8 @ oc @ °c
1a | O OPERATING TEMPERATURES,OC
14 INLET PRESSURE BARG (kPa)
5 INLET VELOGITY, m/SEC
16 { (O PRESSURE DROP BAR (kpa) ALLOW CALC. ALLOW CALC,
17 | ) DEsiGN TEMPERATURESC
18 PAESSURE, BARG (kPa) MIN, TEST MIN, TEST
s FOUL RESISTANCE, m? K/w
20 1O MIN. CORROSION ALLOWANCE, men
21 10 NUMBER OF PASGES PER BHELL
22
23 CONSTRUCTION DETAILS
24 | C1 ToTAL AREA (1) 8Q. FT, m?2 {J sHeLL, NO XD, x mm
25 | 0 wwto [0 TuBEB, NO. PER SHELL
26 | ] CORRECTED MTD {EFF} °¢ [1 0D XLENGTH mm pren
27 1] TRANSFER RATE, CLEAN W/{m2+K) [J Gauge, Bwa (AVG. }, (MIN. ) WALL
28 | {1 TRANSFER RATE, SEAVICE W/(m2+K) [ TuBE PrTCH wAOO
20 | O crossa BATTLES, TYPE 1 memovaste Tuse BunDILE [ ves [ no
30 | O cODE REQUIREMENTS (2) cum——— ABME TEMA e (X) ABME CODE STAMP 0ves O no
a1 1 [ weiaHTs —~  BUNDLE Kg.: BUNDLE & SHELL Kg.1 FULL OF WATER s Hg.?
22 §(®) AUTO DRAIN TRAP WITH MANUAL BYPASS (3.8.3.A) (O TEMA CLASB R (3.8.1)
33 O ORIFICED DRAIN TRAP BLEED
34
26 NOZZLE SIZES
38 SHELL SIDE TUBE SIDE
a7 NO. SIDE RATING & FACING NO. BIZE AATING B FACING
a8 INLET
ag| ouTLET
40 DRAIN
41 VENT
4z
43 MATERIALS
44| TUBES BAFFLES
45| TUBE SBHEETE CHANNEL
4s] sHELL CHANNEL FLANGES
a7 |  SHELL FLANGES CHANNEL NOZ. FLANGES
48] (1) OUTSIDE TUBE AREA EXCLUDING AREA IN TUBE SHEETS
49} (2) UNITS EXEMPT FROM CODE STAMP SHALL HAVE LONGITUDINAL WELD SEAMS SPOT EXAMINED PER PARA UW-52
OF ASME CODE

PRINTED IN U.8.A. SP-580-11 &l P 1/87
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UTILITY/INSTRUMENT AIR COMPRESSOR
DATA SHEET
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JOB NO. ITEM NO.
Sl UNITS PAGE ___ 12 OF 15 _ gy
DATE REVISION
appucaBlE To: () Proposal (O purcHase () ASBULT  FURNISHED BY (3.1.1)
FOR UNIT
SITE DRIVER EQUIP,
SERVICE NO. REQUIRED
MANUFACTURER MODEL BERLAL NO.
NOTE: () INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: [ BY MANUFACTURER
MOTOR DESIGN DATA MOTOR DESIGN DATA CONTINUED
APPLICABLE SPECIFICATIONS: STARTING: (3.1.8)
O nema O ruL voLrage (O REDUCED VoLTAGE % (3.1.8)
O O roapeo O unLoaDED (3.1.3)
O O voLtaae or % {3.1.8)
SITE DATA: VIBRATION:
AREA: (O CL.— GA, e DV. —— ) NON-HAZARDOUS QO nema sTanparn (O
Oar —m O AMB'T TEMPS: MAX—9C MN .. oc| NOISE: (2.1.3)
unusuaL conormions: (O bust (O Fumes QO nema stanoarn O
O otHeR
DRIVE SYSTEM: () pIRECT CONNECTED
Q aean ACCESSORY EQUIPMENT
QO orHen
TYPE OF MOTOR: (3.1.5) O sassprate O soLertate () sTATOR sHIFT
O saumaeL cage moueTion () NEMA DESIGN O MR, 870 Fans () NONSPARKING FANS
(O syncHRoNous O D.C. EXCITATION
(O POWER FACTOR REQ;D. [ kw req'D. VOLTE e
exciration: (O erusress ) suP RiING av: O puncHaser (O MANUFAGTURER
(O FELD DIBCHARGE RESISTOR BY MOTOR MFR. DESCRIPTION
(O WOUND ROTOR INDUCTION (O ENCLOSED COLLECTOR RINGS:
(O PURGED: MEDILM PrESS, BARG (kFa)
ENCLOSURE: (O EXPLOSION-REBISTANT NONPURGED
QO class , GROUP DIV O FoRcED VENTILATION
(O Tere, severe buty () EXP. PROOF Om3 m PRESS, ., DRORs e 1M H 0
(O WEATHER PROTECTED, TYPE (O BEARING TEMP. DEVICES: (3.1.5)
O ewac O TEKGF, USING GAS [J Location
(O DOUBLE WALL CARBON BTEEL TUBES [J oescrieTION
(O WATER SUPPLY: PRESS ﬁ'é.':‘? TEMP °c 00 86T @—— ©¢ FOR ALARM 9C FOR SHUTDOWN
O O water acow: Ar__ sar & teme , Rise.—_o¢| (O SPACE HEATERS:
O O WATER SIDE MiN. CORR. ALLOW. mm Oe—xw (O vOLTS PHASE HERTZ
AND FOUL FAGTOR O MAx. SHEATH TEMP %
O (AR} (GAS) SUPPLY PRESS. BARG (kPa) | WINDING TEMPERATURE DETECTOR:
() FORCED VENTILATED O TERMISTORS: NO/PHASE
(O oPEN-DRIPPROOF TvPe: (O ros. TeMP. coerr. () NEG. TEMP. COEFF.
QO oPen remPeRATURE switeH: (O ves (O no
O (O RESIBTANCE TEMPERATURE DETECTORS: NO/PHASE..
O (O RESISTANCE MATL OHMS
BASIC DATA: (3.1.5) (3.1.4) SELECTOR 8WITCH & INDICATOR BY: (O puRcH, () MR,
O VOLTS PHASE HERZT [J MAX. BTATOR WINDING TEMPS:
(] NAMEPLATE HP BERVICE FACTOR 9C FOR ALARM OC FOR SHUTDOWN
O svyncHRONOUS RPM WINDING TEMP.DETECTOR & SPACE HEATER LEADS:
O wsuLamion: cLass TYPE () W samE conpurt sox
TEMP. RISE: OC  ABOVE °¢  BY IN SEPARATE CONDUIT BOXES

PEINTED IN U. 8 A, BP-680—12 8
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UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET J0B NO. ITEM NO.
SI UNITS PAGE___13___ OF __15. @y
DATE REVISION
, ACCESSORY EQUIPMENT (CONTINUED) MANUFACTURER'S DATA {CONTINUED)
2 O MOTOR ARRANGED FOR DIFFERENTIAL BEARING: TYPE e LUBA,
3 PROTECTION: LUBE OIL REQUIRED! —— e M3 /ht B BARG (kPa)
4 () SELF-BALANCE PRIMARY-CURRENT METHOD TOTAL BHAET END FLOAT
5 O c.7. pEscRIPTION LIMIT END FLOAT TO
8 O exrenpend tEaps [ LENGTH— e 1 CURVES REQD. BASED ON MTH SATURATION & RATED VOLT:
7 | SURGE CAPACITORS: (O sPeED VB, TORQUE @ 100%, 90% & 80% RATED VOLTAGE
8 O LIGHTNING ARRESTERS (O sPEED VB CURRENT@ 100%, B0% & B0% RATED VOLTAGE
-] O C.T. FOR AMMETER WEIGHTS (kg):
10 (O pescawTioN NET WEIGHT SHIPPING WEIGHT
11 | MAIN CONDUIT BOX SIZED FOR: ADTOR WT e MAX,, ERIECTION WT.
12 O mam MoToRr LEans ) Tyee: MAX MAINT WT. (IDENTIFY)
1a O msuaren () NON-NSUATED DIMENSIONS (METERS)
14 | ©.7 '8 FOR DIFF. PROTECTION (MOUNTED BY): L w. H
15 | () SURGE CAPACITORS (MOUNTED BY): SHOP INSPECTION AND TESTS
16 FO) LIGHTNING ARRESTERS (MOUNTED BY): HEQD  WITNESS
17 O ¢.T. FOR AMMETER (MOUNTED BY): SHOP INSPECTION O O
18 [ (O sPACE FOR STRESS CONES TESTING PER NEMA O O
18 FO AIR FILTERS: MFR. BTD. SHOP TESTS O O
20 OMA—— . O TvPe IMMERSION TEST O O
21 e TURER S DATA SPECIAL TESTS (LIST BELOW) O O
22 @] O
23 | MANUFACTURER O O
24]emamEND — FULL LOAD RPM IND) O O
26 | EFFICIENGY: F.L. 3/4L 12k O O
26 | PWR FACTOR (IND ): F.L. 3L 120
27 | CURR. (RATED VOLT ): FULL LOAD LOCKED ROTOR PAINTING:
28 | LOCKED ROTOR POWER FACTOR (O MANUFACTURER' 8 STANDARD
20 | LOCKED ROTOR WISTAND TIME (COLD START) O
30 | LOCKED ROTOR WIBTAND TME (HOT START) O
31 | Toraues (FT-B8): FULL LOAD
ap LOCKED ROTOR mermesmenrsenns STARTING (BYN)  ceemsmsssmane | SHIPMENT:
23 PULLAUP (IND. } s PULLAN (BYN ) e | () DOMESTIC () EXPORT () EXPORT BOXING REQD.
34 BREAKDOWN (IND ) —————. PULL~OUT (8YN.} mommnemee | (} OUTDOOR BTORAGE OVER 3 MONTHS
36 O
as | oPEN CIRCUT TIME CONSTANT (5EC) O
a7 | BYMMETRICAL CONTRIBUTION TO 3 PHASE TERMINAL FAULT: REMARKS:
ag | AT 12 CYQLES e AT 3 CYCLES
ag | REAGTANCES: SUB-TRANSIENT (X"D)
40 TRANSIENT (X' D) e SYNCHRONGUS (XD)
41 ] A.C. STATOR RESIBTANCE . OHMS @ meoamn . OC
42 | RATED KVA
42 | KVA INRUSH @ FULL VOLT. & LOCKED ROTOR (SYN ) %
44 | KVA @ FULL VOLTAGE & 95% SPEED %
45 | MAX. LINE CURR. IN 8TATOR ON 18T SUP CYC. & PULL-OUT
| vy
47 | ACCELERATION TME (MTR ONLY & RATED VOLT.) SEC.
48 | ACCEL. TIME (MTR & LOAD & 85% RATED VOLT.) SEC

* 4g | ROTORIFIELD WK? & MTR SHAFT (N-m2)
NO., OF STARTS PER HOUR _
PRINTED IN LS. A. 5P-680-13 8 P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

DATA SHEET JOB NO. ITEM NO
Sl UNITS PAGE ___ 14 OF _15 @y
DATE REVISION

1] PULSATION SUPPRESSION DEVICES (FOR MACHINES OF 201 BHP AND LARGER SEE TABLE 4) (PAR 3.10)

2 THESE SHEETS TO BE FILLED OUT FOR EACH SERVICE AND/OR STAGE OF COMPRESSION

a| appucasie To: O prorosaLs (O purcHase () As BULT

4| FoORmBER

s | SITEAOCATION AMBIENT TEMPERATURE MIN/MAX ! °F

6| COMPRESSOR MFR. NUMBER OF COMPRESSORS

7| suPPRESSOR MFR. MODEL/TYPE

8 NOTE: () IND. DATA COMP 1 PURCH. [J Bv coMPR/SUPE. MEG W/PROPOSAL

] {> BY MFR(S) AFTER ORDER [©] By MFG(S)/PURCHASER AS APPLICABLE

10 GENERAL INFORMATION APPLICABLE TO ALL SUPPRESSORS

1

12| TOTAL NUMBER OF SERVICES AND/OR STAGES

13| TOTAL NUMBER OF COMPRESSOR 6L TOTAL NUMBER OF CRANKTHROWS STROKE mm RPM

4] & asme cooe stame () 8TATE/COUNTRY/PROVINGE OF CODE REGUATIONS APPLY

15| (O OTHER APPLICABLE PRESSURE VESSEL SPEC. OR CODE

16 O use seavice O non-Luse seRv. (O NO OIL ALLOWED INTERNALLY

17 DRY TYPE INTERNAL COAROSION coating (O ves (O no

18 RADIOGRAPHY (x-RAY OF WiLDs): Onone O spor () 100% O mPacT TEST

19} () speciaL weLDinG ReQuUIReMENTS () sHoP INSPECTION () WITNESS HYDROTEST
a0} (O outpboopn sTorace over s MonTHS () SPECIAL PAINT SPEC
21l Owrnessee (O oBsERVED
22 CYLINDER, GAS, OPERATING, AND SUPPRESSOR DESIGN DATA
23
Y SERVICE STAGE NG.
251 [©] COMPRESSOR CYL. DATA, THIS SERVICE OR BTAGE ONLY|  NUMBER of cvL. ON CRANKTHROW NO('8)
26 GRANK ANGLE(8) BETW. MANIFOLDED CYLS DEG
27 CYL BORE DIA mm  BTAOKE mm  APM
28 PISTON ROD DIA mm PISTON DISPLACEMENT m3 /n
28 unLoADERS FoR: () START-UP oNLY () cap cont () NoNE
a0
a1} [} COMPRESSOR MANUFACTURER'§ DERATED CAPACITY ka/h m3 /h m3 /D
3z (0] Receven oreraTinG PRESBURE INLET, (kpf';ﬁ‘“ DISCHARGE, gupf ':bgs)
33 @ OPERATING TEMP, WITHIN SUPPAESSORS NLET, _%¢ I:C:J] DISCHARGE, W(up,a':?g)
a] (O atLowasie P:RESSURE DROP THROUGH SuPPREssoRs | AP, BAR % AP BAR %
16 INTEANALS

O ves Ono s QO ves Qno O ves Ono
a7
[O] No. (QTY) OF INLET & DISCH. SUPP. PER STAGE
38 RECEIVER
38| (O DESIGN FOR FULL VAGUUM GAPABILITY
Oves  Owno

40
4] commenTs
42
4
44
45
48
47
48
48
50

PRINTED IN U.& A, 5P-880-14 81 P 1/87




UTILITY/INSTRUMENT AIR COMPRESSOR

1

2§ THESE SHEETS TO BE FLLED OUT FOR EACH SERVICE AND/OH STAGE OF COMPRESSION BEAVICE

a STAGE NO,

4] < To BE COMPLETED 8Y MANUFACTURER AFTER ORDER (8] BY MANUFACTUROR OR PURCHASER AS APPLICABLE

Z CONSTRUCTION REQUIREMENTS & DATA INLET SUPPRESSION DISCHARGE SUPPRESSOR
7 BASIC MATERIAL REQUIRED, CARBON GTEEL, 88, ETC.

8 8 ACT MAT., ABTM OR GAE DESIGNATION SHELL / HEAD ! !

8} [©] CORROSION ALLOWANCE, mm (O requIRED bl T

10] > WALL THICKNESS, mm BHELL / HEAD mm ! mm /

11| [ NOM..SHELL DIA X OVERALL LENGTH mmAOL. nf x_mm/ mm3 X .mm/ s
12§ [] PIPE OR ROLLED PLATE CONSTRUCTION [ PPe [ ROLLED PLATE L] Pe BCEH”‘DU"ED PLATE
13 ACT. MAX ALLOW. WORKING PREBS. & TEMPERATURE fem @ hd (kPa) @ i
14 § MAX EXPECTED PRESSURE DRORAP, (ag) /% LINE PRESS [ AP iRay. £ * 1A kRa) L %
15 WEIGHT, kg EACH kg kg
16 8 EXTEND VENTSE/DRAING TO ALLOW FOR INSULATION Qyes o Qe no

17 EXPECTED PK TO PK PULSE @ LINE GIDE/CYL, FLG, % / % %/ %
.8 % PRAESS. BASED ON FINAL SUPPRESSOR DESIGN

19§ [0} sUPPORTS, TYPE / QUANTITY

2? CONNECTION REQUIREMENTS & DATA

221 () RECEIVER SIDE FLANGE,  BIZE/RATING/FACING/TYPE

23] O COMP CYL FLANGE(S), QTY/SIZE/RATING/FAGING/TYPE

24 (® PeR ANSI 16.5

25 () NSPECTION OPENINGS REQUIRED O ves Ono O sunpen O ves Ono O suncep

i8]
-]

41

DATA SHEET JOB NO. TEM NO.
SI UNITS PAGE 15 OF ___ 18 gy
DATE REVISION

PULSATION SUPPRESSION DEVICES FOR RECIPROCATING COMPRESSORS {3.10)

(O srEC. QTY,5IZE,6000 LB NPT CPLG, /FLG TYPE & RATG
> -aTy. SIZE, 6000 LB NPT CPLG, /LG TYPE & RATG.

T

27

28 (O VENT CONNECTIONS REQLERED Ovee Owo Oves Omno
(O sPEC. QTY,SIZE,6000 LB NPT CPLG, /FLG TYPE & RATG

2 <> ~arv, SizE, 8000 LB NPT CPLG, /FLG TYPE & RATG,

30

a1] O DRAN CONNECTIONS REQUIRED Ovwes QOwno Oves Owno
(O sPEC. QTY,8IZE,6000 LB NPT CPLG, /FLG TYPE & RATQ

%2 &> ~arv, size, 6000 LB NPT GPLG, /FLG TYPE & RATG,

33

() PRESSURE CONNECTIONS REQUIRED () CYL NOZZLE Owves Ono Ovwves Owno

34 SPEC. QTY,SIZE,8000 LB NPT CPLG, /FLG TYPE & RATG

% > -aTv, sizE, 5000 LB NPT CPLG, /FLG TYPE & RATG,

36

a7 (O PRESSURE CONNECTIONS REGUIRED O mam sopy Oves Owo Oves  Onwo

38 (O spec aTv,s128,6000 LB NPT CPLG, /FLG TYPE & RATG

) > -arv, size, 6000 LB NPT CPLG,/FLG TYPE & RATG.

40

42

43 OTHER DATA AND NOTES
44

45 8 ACT. MAX ALLOW. WORKING FRESS, & TEMEEMATURE

48 MAX EXPECTED PRESSURE DROP

471 NOTES* = AS BULT

48
49

PRINTED iN U.8.A. BP-680-15 8l
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APPENDIX B
CYLINDER COOLING SYSTEMS
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PACKAGED, RECIPROCATING PLANT AND INSTRUMENT AIR COMPRESSORS €3

Ve:i ar;d rf:“ Adequate
connectio expansion
Coolant chamber

Stainless steel tubing
V2" (12 7 mm) minimum

Adequate expansian
chamber with full mark

Compressor
cyclinder

Comgressor

cylinder

\Cocler {finned pipe
typical, inclined for
maximum effectiveness)

W
- *
Drain \,’
:
13

Drain ]

PLAN A — STATIC (STANDPIPE) SYSTEM PLAN 8 — THERMOSYPHON SYSTEM

High point
{ vent

Compressor
cylinder ¥ .

HMeater
(See caution
/ note)

[} X

In Out

PLAN C -~ FORCED COOLING SYSTEM

NoTEs:
L. The heater, used for preheating of cylinder cooling water, if required
by 2 6 | 9 may be clectric, ot water, or steam The heater must be sized

b. The water flow rate must remain constant in accordance with the
manufacturer’s requirements

to compensate for heat losses of surface areas of the cylinder, pipe, and
fitings. Good judgment must be used so the heater will not be undersized
2. CAUTION: When jacket water temperature is to be controlied by sieam
sparging., the following precautions should be observed:
a. A sileal (water-hammer-cushion type) steam sparger should be placed
in the water inlet line to the jacket system

¢ Temperature shoutd be controlicd awtomatically by regulating the stearn
flow into the water in order to maintain the water jacket exit temperature
at not less than [0 F nor greater than 30 F above gas inlet temperature.
3. Instrumemtation and ideatifications are consistent with Instrument Society
of America, 1SA-83. 1, Instronentation Symbols and Identification, 1981

Figure B-1—Cylinder Cooling System
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NoTE: Jacket water cooling console 1s typical. More or less equipment can be furmished. Instrumentation and
identifications are consistent with Instrument Soctety of America, ISA-85.1, Instnuanentation Symbols and llen-
tification, 1981.

Figure B-2—Jacket Water Coolant Console Schematic
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APPENDIX C

MATERIAL SPECIFICATIONS FOR MAJOR COMPONENT PARTS
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Table C-1—Material Specifications for Major Component Parts

Part Material Specification Form
Frame Cast iron ASTM A 48, Class 30 Cast
Cast iron ASTM A 278, Class 40
Crankshaft Ductile iron ASTM A 536, Grade 100-70-03 Cast
Steel ASTM A 108, Grade 1045 Farged
Connecting rod Ductile iron ASTM A 536, Grade 100-70-03 Cast
Steel ASTM A 108, Grade 1035 Forged
Crosshead Cast iron ASTM A 48, Class 40 Cast
Ductile iron ASTM A 536, Grade 80-55-06 Cast
Steel ASTM A 216, Grade WCB Cast
Crosshead pin Steel (carburizing) ASTM 108, Grade 1018 Cold-rotled
Steel (carburizing) ASTM A 304, B620H Hot-rolled
Distance piece Cast iron ASTM A 48, Class 30 Cast
Cast ircn ASTM A 278, Class 40 Cast
Cylinders Cast iron ASTM A 48, Class 30 Cast
Cast iron ASTM A 278, Class 35 Cast
Cast iron ASTM A 278, Class 40 Cast
Ductile iren ASTM A 395, Class 60-40-18 Cast
Ductile ircn ASTM A 536, Class 60-40-18 Cast
Cylinder liners Cast iron ASTM A 278, Class 40 Cast
Cast iron ASTM A 436-729, Type 1 Cast
Ductile iron ASTM A 536, Grade 60-40-18 Cast
Ni-resist ASTM A 436, Type 1b Cast
Cylinder heads {Cast iron ASTM A 268, Class 35 and 40 Cast
Dugctile iron ASTM A 536, Grade 60-40-18 Cast
Cast iron ASTM A 48, Class 30
Packing cases Cast iron ASTM A 278, Class 30 Cast
Cast iren ASTM A 278, Class 40 Cast
Pistons Alumiaum ASTM B 26-8C51A Cast
Alumiaum ASTM B 211, Alloy 2024, or Bar
B-221, Alloy 2024
Alumaium ASTM B 211, Alloy 2014, or Bar
B-221, Alloy 2014
Cast iron ASTM A 278, Class 35 and 40 Cast
Cast iron ASTM A 48, Class 30 Cast
Piston rings Cast tron ASTM A 278, Class 30 Cast
{noanmetallic Cast iron ASTM A-278, Ciass 40 Cast
and packing)
Piston rings, Glass-filied Teflon
wear bands, and Carbon, filled Teflon
packing rings Bronze-filled Teflon
{nonmetallic) Micarta
Piston rods Steel ASTM A 108, Grade 1144 Bar
Steel ASTM A 322, Grade 4140 Bar
Steel-12%Cr ASTM A 276, Type 410 Bar
Steel ANSI 4140 and C-1050-1055 Bar
Piston rod nut Steel ASTM A 108, Grade 1144 Bar
Steel ASTM A 107 Grade 1117 Bar
Steel SA-193, Grade B Bar
Steel SA-194, Grade ZH
Stainless steel Type 410 SST
Stainless stecl SA-517, Grade F
Valve seats Buctile iron ASTM A 536, Grade 100-70-03 Cast
£2%Cr Steel ASTM A 473, Type 416 Bar
Steel ASTM A 108, Type 141 Bar
Stainless steel ANSI 410
Valve guards Cast iron ASTM A 278, Class 45 Bar
Cast iron ASTM A 48, Class 40 Bar
Valve plates Steel ASTM A 108, Grade 1117 Bar
Buctile iron ASTM A 536, Grade 100-70-03 Casl
Steel 12%Cr ASTM A 176, Type 410 Plate
Steel 12%Cr ASTM A 276, Type 420 Plate
Valve springs Stainless steel Inconel X-750 Wire
Stainless steel Armco 17-4 PH Wire
Steel 12%Cr ASTM A 580, Type 420 Wire

Stainless steal
Steel 12%Cr

67

ASTM A 176, Type 410
ASTM A 276, Type 420




APPENDIX D

REPAIRS TO GRAY OR NODULAR IRON CASTINGS

D.1 Scope

This section covers repair procedures that have been suc-
cessfully applied to gray and nodular iron castings for com-
pressor cylinders and related parts in various services. These
procedures are only briefly described for reference by the
purchaser and the vendor. Detailed descriptions of the pro-
cedures are beyond the scope of this standard. Limitations
on the use of the procedures are included. These procedures
shoutld be applied only after careful evaluation of the situa-
tion by the purchaser and the vendor.

D.2 Repair Methods and Limitations

No repairs of any type shall be made to defects that leak
between the cylinder bore and water jacket during hydrotest.
With the purchaser’s written approval, the repair methods
described in D.2.1 through D 2 3 may be used.

D.2.1  Areas that leak between the water jacket and at-
mosphere, between the air passage and atmosphere, or be-
tween the water jacket and the air passage during hydrotest

69

may be repaired by plugging within the limits of ASTM A
395, by approved procedures for welding, or by vacuum plus
pressure impregnating  Impregnating should be considered
for correcting limited-porosity-type leakage only after
hydrotest of both the water jacket and the air passage have
proven the mechanical integrity of the casting.

D.2.2 Defects that show up on machined surfaces or in
other areas where no leak is involved may be either repaired
by welding or by iron plating. Such defects could include
porosity in valve seats, out-of-tolerance cylinder bores re-
quiring a liner, or head and cylinder end faces. Surfaces
swept by the compressor piston are excluded from this repair.

D.2.3 Damaged threaded holes in castings may be
mechanically repaired by shoulder studs or bushings

D.3 Test

After any part is repaired in accordance with D2 1, D 2 2,
or D.2.3, the part must be subjected to a hydrostatic test at
two times the maximum allowable working pressure




APPENDIX E

TYPICAL AIR AND WATER PIPING SCHEMATICS FOR COMPRESSORS
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Air inlet filter

Legend
High air pressure Satety ¥ —Normally open vaive
switch wvalve

piq —Normally closed valve
. b —Globe valve
High air temperature Pischarge

switch / thermometer Aflercooler Pressure Bypass
\ / Thermometer  gage /~—Byp :
Check / / » g
ﬁ) /valve

. Pre-filter
Receiver / & Y 4
- ] DG > - >
\ Compressor /‘
Vacuum Aftercooler L \
gage Separator / P Dryer After-filter
Safety valve F
ra
. Condensate Vil
i.ow oil pressure tra
switch P
TYPICAL AIR PIPING SCHEMATIC
?vntanoéd L \
Btar Ow waler pressure _High water
valve switch Altascooler Altercooler tempezature swilch
\ / Inlat thermomaeter diseharge thermometer Thesmometer
Y y ¥
Eﬁ ? - Cylintar o
Cyinse 00
\ A 4

Tharmometer Standard: Open tunnel
waler Option: Ciosed sight

valve fiow indicatar

Final Discharge

Y

Standard series water piping Optional parallel water piping

TYPICAL WATER PIPING

Note: Instrumentation and identifications are consistent with Instrument Society of America, Instrumentanon Symbols and Identification, 1981,

Figure E-1—Typical Air and Water Piping Schematics tor Single Stage Compressors



intercoocier

thermamet e o
meter High air prossure Safaty kg ~-Normally open valve
S:::Ifaty \ switch valve P —Normally closed vaive
vaive High air .
, D
Air inlet filter temperature switch ischarge

et —Globe vaive
tharmometer Aftarcooler Prassure

thermometer gage :Bypass:
Pre-filter

Check /
valve Receiver / A L2 ¥

oy

Vacuum | o . Cylinder  Aftercooler Y \ Final discharge
gage eparator Separater / ' Me— ‘ Dryer  After-filter
Sately
Condensate trap Condensate valve -~ Trap
{rap
E:—*j—,\ TYPICAL AIR PIPING SCHEMATIC
* Compressor frame
Low oil
Pressure
: Low water
switch ¢ Pressure switch
Solenoid Low water /
3 Water Pressure Solenond . Intet thermomster
\ / Inlet Thermometer valve
Thermometer <
Aftercooler -
Thermometer
- Thermometer N --
T Thermometer -
tntercooler Cylinder [ Cylinder Y
Cylinder | Cylinder Thermometer
:] water
Thermometer water valve
valve
Standard: Open funnel U
Option: Closed _sight —A/' Z Standard: Open tunnel ‘_'3
flow indicators OPTIONAL PARALLEL WATER PIPING  OPtion: Clased sight
STANDARD SERIES WATER PIPING ow indicator
TYPICAL WATER PIPING

Note: Instrumentation and identifications are consistent with Instrement Society of America, Instrumenianon Symbols and Identification, 1981,

Figure E=-2—Typical Air and Water Piping Schematic tor Two Stage Compressors




APPENDIX F
SIZING AIR RECEIVERS

Table F-1—Air Receiver Volume as a Function of Air Compressor Capacity

Air Approximate Volume Compressor Capacity
Receiver Size
Diameter X Length {cubic (see note) (cubic metess

{inches X feet) (cubic feet) meters effective) {ACFM free air) minimum effective)

18 x 6 i1 03t 1Y) 31

4 x 6 19 0354 190 54

30 %7 34 096 340 96

36 x B 57 1.61 570 16.1

42 x 10 96 272 g60 272

48 x 12 i51 427 2145 349

54 x 14 222 628 3,120 B8 3

60 x 16 315 861 4,400 124 5

NoTe: For compressors discharging at pressures of 40 to 125 pounds per square inch gage.
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APPENDIX G

RECIPROCATING PLANT AND INSTRUMENT AIR COMPRESSOR
VENDOR DRAWING AND DATA REQUIREMENTS

This appendix consists of a sample distribution record (schedule).
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RECIPROCATING PLANT AND

INSTRUMENT AIR COMPRESSOR JOB NO ITEM NO
VENDOR DRAWING AND DATA PURCHASE ORDER NO. DATE
REQU'REMENTS REQUISITION NO DATE
INQUIRY NO. DATE
PAGE QF 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 coples 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
DISTRIBUTION Final — Due from vendor®
RECORD Review — Returned to vendor
Review — Received from vendor
Review — Due from vendor®
v v v DESCRIPTION |
t. Certifiad dimensicnal outling drawing and list of connections
2. Foundation ptan showing anchor bolt location
3. Allowable flanga Izading
4. Unbalanced larces and moments
5. Gross-sactional drawings and bill of materials
6. Cendar of gravity, vertica and pian location
7. Lube ail schematics and bill of materials
8. Lube ail assembly drawings and list of connections !
9. Lube oil companent drawings and data
10. Cylinder fubrication schematics and bill of materials
11. Cyliader lubrication assembly drawing
12. Cylinder wbrication componen drawings end data
13. Coolan! schematics and biif of materiais
t4. Coolant assambly drawings and list of connections
15. Coolant companent drawings and data
16. Distance piece vent, dralh and purge schemalic, and Est of connections
17. Capacily control schamatics and hill of materials
8. Electrical and instrumentation schematics and hilf of materials
9. Electrical and instrumentation arrangement drawing and list of connections
20. Combinad rod load data
21. Acauslical response analysis data
22. Pulsation suppression device sectional drawings
23. Hydrostatic tast logs
24. Weld pracedures
25. Driver outline
26. Driver performance charactaristics
27. Dimansional outiines for all major accessory equipment
28, “As-built” data shesals
29, Qparaling and mainlgnance manuais
30. Paris list with sactional drawings
31. Special tools list
32, Spare parts recommandation

#Proposal drawings and data do not have o be certilied or —as-built -
boyrehaser wi indicate in this calumn the tine for submission of desirad materisls using the nomenclature given al the end of the form
Caiddar shail gomplate thase twa columns to rellect his actual distribution schedule and include this form with his propesal
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AP| STANDARD 680

NoTES:
1 Send all drawings and data to

2. All drawings and data must show project, appropriation, purchaser order, and item numbers in ad-
dition to plant location and unit. One set of drawingsfinstructions necessary for field installation must
be forwarded with shipment in addition to coples specified above.

3. Alt of the requested information indicated above shall be received before final payment will be made.

Nomenclature:
S—number of weeks prior to shipment
F-number of weeks after firm order
D-.number of waeks after receipt of approved drawings

Vendor
Bata Vendor Reference
Signature

{Slgnature acknowladges receipt of all Instructions)






