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are provided as an aid to users to identify those parts of 
this publication that have been changed from the pre­
vious edition, but API makes no warranty as to the 
accuracy of such bar notations. 
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Spec llP: Packaged Reciprocating Compressors for Oil and Gas Production Services 8 

POLICY 

API PUBLICATIONS NECESSARILY ADDRESS 
PROBLEMS OF A GENERAL NATURE. WITH 
RESPECT TO PARTICULAR CIRCUMSTANCES, 
LOCAL. STATE AND FEDERAL LAWS AND REG­
ULATIONS SHOULD BE REVIEWED. 

API IS NOT UNDERTAKING TO MEET DUTIES 
OF EMPLOYERS. MANUFACTURERS OR SUP­
PLIERS TO WARN AND PROPERLY TRAIN AND 
EQUIP THEIR EMPLOYEES, AND OTHERS EX­
POSED, CONCERNING HEALTH AND SAFETY 
RISKS AND PRECAUTIONS, NOR UNDERTAKING 
THEIR OBLIGATIONS UNDER LOCAL, STATE. OR 
FEDERAL LAWS. 

NOTHING CONTAINED IN ANY API PUBLICA­
TION 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 ANY-

THING CONTAINED IN THE PUBLICATION BE 
CONSTRUED AS INSURING ANYONE AGAINST 
LIABILITY FOR INFRINGEMENT OF LETTERS 
PATENT. 

GENERALLY, AP1 STANDARDS ARE REVIEWED 
AND REVISED , REAFFIRM ED. OR WITHDRAWN 
AT LEAST EVERY F1VE YEARS. SOMETIMES A 
ONE-TIME EXTENSION OF UP TO TWO YEARS 
WILL BE ADDED TO THIS REVIEW CYCLE. THIS 
PUBLICATION WILL NO LONGER BE IN EFFECT 
FIVE YEARS AFTER ITS PUBLICATION DATE 
AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON 
REPUBLICATION . STATUS OF THE PUBLICA­
TION CAN BE ASCERTAINED FROM THE API 
AUTHORING DEPARTMENT (TEL. 214-748-3841). A 
CATALOG OF API PUBLICATIONS AND MATE­
RIALS IS PUBLISHED ANNUALLY AND UP ­
DATED QUARTERLY BY API. 1220 L ST., N.W., 
WASHINGTON, DC 20005. 
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4 American Petroleum Institute 

FOREWORD 

a. This Specification is under the jurisdiction of the 
API Committee on Standardization of Production 
Equipment . 

b. American Petroleum Institute (API) Specifications 
are published as aids to the procurement of standard­
ized equipment and materials, as well as instructions to 
manufacturers of equipment or materials covered by an 
API Specification. These Specifications are not intended 
to obviate the need for sound engineering, nor t.o inhibit 
in any way anyone from purchasing or producing prod­
ucts to other specifications. 

c. The formulation and publication of API Specifica­
tions and the API monogram program is not intended 
in any way to inhibit the purchase of products from 
companies not licensed to use the API monogram. 

d. API Specifications may be used by anyone desiring 
to do so, and diligent effort has been made by the Insti ­
tute to assure the accuracy and reliability of the data 
contained therein. However, the Institute makes no 
representation, warranty or guarantee in connection 
with the publication of any API Specification and here­
by expressly disclaims any liability or responsibility for 
loss or damage resulting from their use, for any viola­
tion of any federal, state, or municipal regulation with 
which an API Specification may conflict, or for the 
infringement of any patent resulting from the use of an 
API Specification. 

e. Any manufacturer producing equipment or mate­
rials represented as conforming with an API Specifica­
tion is responsible for complying with all the provisions 
of that Specification. The American Petroleum Institute 
does not represent, warrant or guarantee that such prod­
ucts do in fact conform to the applicable API standard 
or specification. 

f. The purpose of API Standards on Production Equip­
ment is to establish minimum requirements relating 
primarily to mechanical considerations. This limitation 
in scope is one of charter as opposed to interest or con­
cern. 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, packager and purchaser 
during these steps. Alternative approaches which may 
result in improved energy utilization should be thor­
oughly investigated and brought forth. This is espe­
cially true of new equipment proposals, as the evalua­
tion of purchase options will be increasingly based on 
the total life costs versus low initial cost. Equipment 
manufacturers and packagers, in particular , are en­
couraged to suggest alternatives to those specified when 
these approaches achieve improved energy effectiveness 
and reduced total life costs without sacrifice of safety, 
quality, or reliability. 

This standard is based upon the accumulated knowl­
edge and experience of manufacturers, packagers and 
purchasers of reciprocating compressors. The objective 
of this publication is to provide a purchase specification 
to facilitate the manufacture and procurement of recip­
rocating compressor packages fOr oil and gas produc­
tion services. 

This standard requires the purchaser to specify certain 
details and features. A bullet (•) in the margin indi­
cates that a decision by the purchaser is required. 
These decisions should be indicated clearly on the data 
sheets. Although it is recognized that the purchaser 
may desire to modify, delete, or amplify sections of this 
standard, it is strongly recommended that all modifica­
tions, deletions, and amplifications be made by supple­
menting this standard, rather than by rewriting or by 
incorporating sections thereof into another complete 
standard. 

Suggested revisions are invited and should be submit­
ted to the Chairman, Committee on Standardization of 
Production Equipment, American Petroleum Institute, 
Production Department, 2535 One Main Place, Dallas 
TX 76202-3904. 

g. This Standard shall become effective on the date 
printed on the cover but may be used voluntarily from 
the date of distribution. 

h. The current editions of the following standards, 
codes, and specifications 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 inquiry shall be mutually agreed upon 
by the purchaser and the packager. 

RELATED CODES AND STANDARDS ARE AS 
FOLLOWS: 

AFBMA: 

AFBMA STD 11: 

ANSI: 

ANSIBl.l: 

ANSI Bl.20.1: 

ANSI B16.l: 

ANSI B16.6: 

Anti-Friction Bearing Manufac­
turers Association, 1235 Jefferson 
Davis Highway, Arlington, Virgin­
ia 22202. 

Load Ratings and Fatigue Life 
for Roller Bearings 

American National Standards In­
stitute, 1430 Broadway, New 
York, New York 10018. 

Unified Screw Threads. 

Pipe Threads, General Purpose 
(Inch). 

Cast Iron Pipe Flanges and 
Flanged Fittings, Class 25, 125, 
260, and 800. 

Pipe Flanges and Flanged Fit­
tings, Steel Nickel Alloy and 
Other Special Alloys. 
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Spec UP: Packaged Reciprocating Compressors for Oil and Gas Production Services 6 

ANSI B16.42: 

API STD IB: 

APIRP 14F: 

API RP500B: 

API RP520: 

ASME: 

Ductile Iron P ipe Flanges and 
Flanged Fittings, Class 150 and 
300. 

American Petroleum Ins titute, 
Product ion Department. 211 N. 
Ervay, Suite 1700, Dallas, Texas 
75201. 

Specification for Oil-Field 
V-Belting. 

Recommended Prac tice for Design 
and Installation of Electrical Sys-
tems for Offshore Production Plat­
forms. 

Recommended Practice for Classi­
fication of Locations for Electrical 
Installat ions at Drilling Rigs and 
Production Facilities on Land and 
on Marine Fixed and Mobile Plat­
forms. 

Recommended Practice for the De­
sign and Installation of Pr essure­
Relieving Systems in Refineries, 
Part I - Design and Part II -
Il')stallation. 

Ame1·ican Society of Mechanica l 
Engineers, 345 East 47th Street, 
New York. New York 10017. 

ANSI/ASME B31.3: Chemical Plant and Pet roleum Re­
finery Piping, A Section of the 
ASME Code for Pressure Piping. 

ASMESECII: 

ASME SEC VIII: 

ASMESECIX: 

ASTM: 

ASTMA-53: 

ASTMA-106: 

ASTM A-192: 

ASTM A-193: 

Boiler and Pressure Vessel Code, 
Materia l Specifications. 

Boiler and Pressure Vessel Cocle, 
Rules for Construction of Pressu re 
Vessels. 

Boiler and Pressure Vessel Code, 
Weld ing and Brazing Qualifica­
tions. 

American Society for Testing and 
Materials, 1916 Race Street, Ph ila­
delphia, Pennsylvan ia 19103. 

Material Specification for Pipe, 
Steel, Black and Hot-Dipped. 
Zinc-Coated, Welded and Seam­
less. 

Seamless Carbon Steel Pipe for 
High-Temperature Service. 

Seamless Carbon Steel Boiler 
Tubes for High-Pressut·e Service. 

Alloy-Steel and Stainless Steel 
Bolting Materials for High­
Tempet·ature Service. 

ASTM A-216: 

ASTM A-269: 

ASTM A-278: 

ASTMA-307: 

ASTM A-312: 

ASTMA-320: 

ASTMA-358: 

ASTMA -395: 

ASTM A-487: 

ASTMA-503: 

ASTM A-536: 

ASTMA-668: 

ASTM A-703: 

ASTMA-781: 

ASTME -709: 

GPSA: 

NACE : 

NACE MR-01-75: 

NEMA: 

Carbon-Steel Castings Suitable for 
Fusion Welding for High-Temper ­
ature Service. 

Seamless and Welded Austenitic 
Stainless Steel Tubing fot· General 
Service. 

Gray h' on Castings fpl' Pressure­
Containing Parts for Tempera­
tures Up To 650 Deg. F. 

Ca1·bon Steel Externally Threaded 
Standard Fasteners. 

Seamless and Welded Austenitic 
Stainless Steel Pipe. 

Alloy-Steel Bolting Materials for 
Low-Tempe rature Service. 

Electric-Fusion-Weldecl Austenitic 
Chromium-Nickel Alloy Steel Pipe 
for High-Tempeuture Service. 

Ferritic Duct ile Iron Pressu1·e­
Retaining Castings for Use at Ele­
vated Temperatures. 

Steel Castings Suitable for Pres­
sure Sel'\·ice. 

Ultrasonic Examination of Large 
Forged C1·ankshafts. 

Ductile fron Cas tings. 

Steel Forgings. Carbon and Alloy, 
for General Industrial Use. 

Steel Castings , General Require­
ments for Pressure Containing 
Pai-ts. 

Castings, Steel and Alloy, Com­
mon Requirements for General 
Industrial Use. 

Pract ice for Magnetic Par ticle 
Examination. 

Gas Processors Suppliers Associa­
tion, P.O. Box 35584, Tulsa, Okla­
homa 74153. 

National Association of Conosion 
Engineers, P.O. Box 218340, Hous­
ton, Texas 77218. 

Material Requirements - Sulfide 
Stress Cracking Resistant Metal­
lic Materials for Oil Field Equip ­
ment. 

National Electrical Manufacturers 
Association, 2101 L Street N. W .. 
Washington, D.C. 20210. 
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NEMAMG-1: 

NFPA: 

NFPA 70: 

OSHA: 

American Petroleum Institute 

Motol's and Genel'atol's. 

National Fil'e Protection Associa­
tion, Battel'ymal'ch Park, Quincy, 
Massachusetts 02269. 

National Electl'ica l Code, Al'ticles 
500 and 501. 

Occupationa l Safety and Health 
Administration, U.S. Department 
of Labo!', 200 Constitution Avenue 
N.W., Washington, D.C. 20210. 

SSPC: 

SSPCSP3: 

SSPC SP6: 

TEMA: 

Steel Stl'uctul'es Painting Council, 
4400 Fifth Avenue, Pittsburgh, 
Pennsylvania 15213. 

Powel' Tool Cleaning. 

Commel'cial Sandb1ast. 

Tubular Exchanger Manufactu1'­
e1"s Association, 25 North Broad­
way, Tarrytown, New Yol'k 10591. 

Full document details: API Spec 11P-1989 scan

http://www.avadocuments.com/doc/api-spec-11p-1989-scan
http://www.avadocuments.com/doc/api-spec-11p-1989-scan


Spec 11 P: PacJQged Reciprocating Compresscn for Oil and G~ Production Services 1 

SECTION 1 
GENERAL 

1.1 Scope, This standard covers the minimum require­
ments for a packager supplied, designed and fabri• 
cated. skid-mounted, reciprocating, separable or inte­
gral compressor wilh lubricated cylinders and ih; 
pr ime movers used in oil and gas production services. lt 
also includes all necessary auxiliary equipment such as 
water and gas coolers, exhaust silencer, em~sion con­
trol equipment, inlet air filter, scrubbet·s, control panel, 
piping, etc. Required to install an operable unit in 
compliance with the purchase specifications and wilh a 
minimum of field construction and field purchased 
equipment. 

Compressors intended for refinery, chem ical or pett·o• 
chemical services as covea·ed in API 618 - Reciprocat­
ing Compressors for General Refinery Services, com­
p1·es.sors that at'e block-mounted , compt-essors that are 
non-lubricated , compressors with single-acting , trunk• 
type (automotive -type) pistons that also serve as cross­
heads. and eithet· utility or instrument air compressors 
that discharge at 125 pounds per square inch (PSIG) or 
below are speclllcally excluded from this specification. 
Diesel engine. gas turbine and steam turbine prime 
movers are also specifically excluded . 

1.2 Data Sheets. Service and operating conditions, 
material requirements and sub,vendors are set out on 
the 'API Packaged Compressor Data Sheets - Part 1.' 
The packager shall indicate the specifics of theia· offer ­
ing by completing the 'API Packaged Compressor Data 
Sheets - Part 2.' One copy of the completed data sheets 
shall accompany each copy of a quotation. One complete 
set of 'as-built' 'API Packaged Compressor Data Slu!ets' 
shall be ineluded in each oopy of the data book fur­
nished by the packager. 

• 1.3 Compressor Package Perfot'lnance Curves . When 
specified, compressor package performance curves shall 
cover the range oC operating conditions indicated by the 
purchaser. Any limitations such as rod load, av11ilablc 
drivei· horsepower . acklitional clearance required to 
meet the range of operating conditions, etc., shall be 
mar kcd on the porformance curves. 

1.4 Package Arrangement. The arrangement of the 
pad<age components shaU be developed by the com­
pressor packager to provide reasonable aeeess for oper­
ation aro maintenance. 

• L6 Drawings. The packager shall furnish plan and 
elevation drawings. Pre-fabrication approval or addi­
tional drawings may be specified by the pul'chaser in 
the' API Packaged Compress<r Data Sheets - Part l.' 

• 1.6 Sound Pressure Level. Control of the sound pres­
sw-e level of all equipment furnished shall be the joint 
effort of the purchaser and the packager. When speci­
fied, the equipment CurniEhcd by tile packager shall 
conform to the maximutn allowable sound pressure 
level required by the purchaiser. 

1.7 Electrical Location Cbwification. All electrical • 
installations shall be in accordance with NFPA 70 
except those in Outer Continenta l Shelf (OCS) areas 
wh.ich shall be in accordance with API RP 14F, with 
all locations classif ied in accordance with API RP 600B 
and .so specified by the purchaser on the 'API Packaged 
Compressor n ·ata Sheets - Part 1.' 

1.8 Packa~e Installation. The purchaser shall specify • 
the site conditions (altitude, ambien t temperature, etc .) 
on the 'API Packaged Compressor Data Sheets - Part 
1' .and whether the installation is indoors (heated or 
unheated) or outdoors (with or without a 1·ool) and the 
weather or environmental conditions in which the 
equipment mu!lt operate (including maximum and min­
imum temperatures , unusual humidity or dust prob­
lems~ The unit and its auxiliaries shall be suitable fOt' 
operation in these specified conditions. Purchaser shall 
specify size I imitations, if any. 

1.9 Torsional Analysis. The compre1111or package- will • 
assume responsibility for a torsionally sound systen 
consisting of prime mover. coupling, compressor and 
flywhee l, if required. If the purchaset' requires a lor· 
sioh&I analysis report, the compressor packager will be 
responsible to coordinate with the compressor and 
prime mover manufacturers to produce such a report. 

1.10 Definition of Te1·ms. Use of the word 'Design' in 
any term (such as design horsepower, de:iign pressure. 
des ign temperature , or design speed) should be avoided 
in the purchaser's specifications. This terminology 
should only be used by the equipment delligner and the 
manufacturer. Terms used in this standard are def ined 
by the following paragraphs: 

1.10.l Maximum Allowable Operating Rod Load. 
The maximum allowable operating rod load (manu­
f.acturer's published rating calculated by manufac• 
t.ur-er's standard methods) is the highest fcrce that a 
manufacturer will permit for continuous operation. 

1.10.2 Combined Rod Loading. The combined rod 
loading is the algebraic sum ot gas load and inertia 
force. Gas load is the force resulting from diffe·ential 
gas pressure acting on the piston differential area. 
Inertia force Is that force resulting f1-om the accelera­
tion of the reciprocating mas,;. The inertia force with 
respect to the crosshead pin is the summation of all 
r<lciproca.ting-masses (piston and rod assembly, and 
crosshead assembly including pin) times their accel­
eration . 

1.10.3 Rod Rc-veraal. Rod reversal is a cha~e in 
direction of force in the piston rod loading {t.ension t.o 
compression, or vice-versa), which results in a load 
reversal at the crosshead pin during each revolution. 
'!'he duration of rod reversal is usually expressed in 
degrees of crankcase rotation . 
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8 American Petroleum Institute 

1.10.4 Maximum Allowable Worl<ill:' Pressure. 
Maximum allowable working pressure (MAWP) is 
the maximum continuous pr essure for which th e 
manufactur er has designed the equipment (or any 
part to which the term is referred) when handling 
the specified fluid at the maxim um specified temper­
ature. See Par agrap h 2.6.1.1 for definition of com­
pressor cylinder maximum allowable pressure rating. 

1.10.5 Rated Discharge Pressure. Rated discharge 
pressure is the highest pr essure required to meet the 
conditions specified by the purchaser for the intended 
service. 

1.10.6 Maximum Allowable Temperature . Maxi­
mum allowable temperatu re is the maximum contin­
uous temperature for which the manufacturer has 
designed the equipment (or aey part to which the 
term is referred) when handling the specified flu id at 
the specified pressure. 

1.10.7 Ma x imum Allowable Speed. Maximu m 
allowable speed in revolutions per minute is the high­
est speed at which the manufactu rer 's design will 
permit continuous operation. 

1.10.8 Minimum Allowable Speed. Minimum allow­
able speed in revolutions per minute is the lowest 
speed at which the manufactu rer 's design will permit 
continuous operation. 

1.10.9 Standard Cubic Feet Per Minute or Million 
Standard Cubie Feet Per Day. Standa rd cubic feet 
per minute (SCFM) or mill ion standa rd cubic feet 
per day (MMSCFD) refers to the capacity at 14.7 
pounds per square inch absolute and 60 deg. F . 

1.10.10 Required Capacity. Required capacity is 
the capac ity specified by the purchaser to meet proc-
ess conditions. · 

1.10.11 Quoted Capacity. The quoted capacity is the 
capacity used by the packager to size the compressor 
at conditions specified by the purchaser. See Para­
gr aph 2.1.1. 

1.10.12 Rated Power. Rated power is the highest 
power required for any of the S.P.ecified operat ing 
conditions. 

1.10.13 Normal Operating Poin t. The normal oper­
ating point is the point at which the packager cert i­
fies that the quoted capacity and power consumption 
is met. 

1.10.14 Data Book. The data book is a book contain­
ing the manufacturer 's instructions, parts lists, data 
sheets, 'as-built' plan and elevation package draw­
ings, 'as-built' 'API Packaged Compressor Data 
Sheets - Part 'l, and other pertinent data. 
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Spec HP. Packaged Reciprocatin1t Compressors fo1• Oil and Gas Production Services 9 

SEC'fION2 
COMPRESSOR 

Z.1 General. 

• 2.1.1 Quoted Capacity. The compressor shall be 
sized to handle the quoted capacity with tho gns 
analysis, suction pressures, suction temperatures. dis­
chal'ge pressures and site conditiolll! specified ii the 
'API PAckaged Compressor Data Sheets - Part 1.' 
The number of stages of compression shall accomm o­
date pi-essm·e limitations and gas additions 01· with­
drawal s aa set forth by the purch1U1er. The package 
design shall also allow for an pressure drops through 
the sci-ubbers. pulsation bottles (if any), coolers and 
piping from the inlet flange to the outlet nange ,m 
the skid. 

• 2.1.2 Perfo1·mance Calculation!!. The compressor 
packaget· shall use the gas analysis, suction pressures. 
auction temperature, discharge pre55urcs and site 
oonditions as specified by the purchaser to calculate 
molecular weight, ratio of specif ic heals (Cp/Cv) , and 
compressibility factor (Z). The compressor packager 
shall indicate his values on the 'AP( Pncl,aged Com­
press<r Data Sheets - Part 2', provide them with the 
quot!ltion and use t hem to calculate pcrform11nce 
data. 

• Z.1.3 Compressor Size . When specified, the com­
press« frames shall be furnished with cylinders 
which. when operating al the specified operating 
condition(s), shall, as far as practical, load the ps 
engine to the limit specified in Paragraph 4.2 .1 Ot' 

electric motor to the limit spceified in Paragraph 
4.3.2. 

NO'fES: Compi-tsso1·1r drirtn bu i11d1tdi'o11 molor:1 
shall be sized at the motol'opm1ti11g s1>eed. 

• 2.1.-4 Forces and Couples. When specified by the 
purchaser, the compre&'!or manufacturer shall Cur­
nish values for the un-balanee primary and secondary 
forces a.nd couples in the ho,·izontal and vertical 
planes for the quoted compressol'. 

• 2.Z Maximum Allowable $peed11.. The maximum 
allowable average piston s11eed (In Coct per m inute) and 
the maximum allowable speed (in revolutions per min­
ute) may be specified by the purchaser. 

• 2.3 Maximum Allowable Discharire Temperature. 
The compressor shall be provided with sufficient com­
pression stages and interstage cooling to limit the 
actual discharge temperature of each stage to 350 deg. 
F. unless otherwise specified by purchaser . This limit 
shall ho ld for all speci(icd operat ing and load condi­
tions. When spcci(ied, the compressor packager shall 
provide the purchaser wil.b both the estimated actual 
and the calculated adiabatic discharge temperatut ·e 
rise. 

2.4 Rod Loadings. 

2.4.1 Maximum Allowable Rod Loading. The max- • 
im111111 operating rod load (gas or combined) shall not 
exceed the maximum allowable operating rod loading 
for the compressor or any rod load limitation speci-
fied by the purchaser at any sp«:i!ied operating con­
dition. The packager shall quote gas rod load unless 
specified otherwise by the purchaser. If other than 
operating rod load calculations arc specified, the pur­
chaser will provide operatinll' parameters to the 
package- for making these calculations . 

2.4.2 Piston Rod Load Heve rsa l. For all specified 
operating load conditions, the axial comPonent of the 
combined rod loading shall reverse enough to ensu1·c 
adequate lubrication between the crosshead pin and 
bushing during each complete turn of the crankshaft. 

2.5 Compnssor Cyllnder8 . 

Z.5.1 General. 

2,5. 1.1 Cylinder Maximum Allowable Working 
Pressure. Th<i maximum allowable working pres­
sure of the cylinder shall exceed the rated dis­
charge prcssui-e by at leagt 10 percent or 25 psig, 
whichever is greater. 

2.5.1.2 Cylinder O rienlaUon. Horizontal cyli ndcrs 
shall have bottom discharge connections except 
where side or tap discharge connections a1·e accept­
able by the purchal!Cr. 

2.5.1.3 Cylinder Maintenance. Cylinders shall be 
spaced and arranged to permit access and removal 
for normal maintenance or all components (includ­
ing covers, packing, valves, or unloaders mounted 
on the cylinder) without removing the cylinder. 
major piping or pulsation bottle s . 

2.5 .2 Cylinder/Frame Appurtenances. 

2.5.2.i Cyllnder Supports. The cylinder suppo1t 
shall be designed to avoid misalignment or exces­
sive rod run-ou t dua-ing the warm-up period and at 
actual opertlling lcmperalure. The cylinder support 
shall not be attached to the outboard cylinder head. 
The pulsation bottle, if furnished, shall not be used 
Lo support the compressor cylinder unless apptovcd 
by the comprossor manufacturer. 

Z.5.2.2 Cylinder Body. Cylindei-s mar be non­
cooled (no provision for coolant jackets) or cooled 
{coolant jacket around cylinder bore and cylinder 
head). 

2.6.2.8 Cylinder Bolting. Cylinder heads, stuffing 
boxes fol- pressure packing, clearance pockets, and 
valve covers shall be fastened with either cap-
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screws or suds. Studded connections sha ll be fur­
nished with studs installed Tapped holes for studs 
or capserews in gray iron or ductile iron castings 
should be desil{ned to provide a nominal engage­
ment of 1 ½ times the major diameter of the stud or 
capscrew. 

Bolting shall be furnished as follows: 

1. Dctaib of threading sha ll conform to ANSI 
Bl.I - unified screw threads . 

2. Capscl'ew or stud material , as a minimum . 
shal l be ASTM A-193 Grade D7 for steel and 
ductile iron cylinders. AST.M A-193 Grade 87 or 
ASTM A•307 Grado B may be used for gray iron 
cy linders . ASTM A-320 shaU be u.sed for tcmpe1 .. 
atures of -00 deg . F and bolow. 

a. Hex-head bolt ing is preferred. Adequate clear­
ance shall · be provided at bolting locations to 
permit the use ol' socket or hlx type wrenches. 

2.6.3 Cyli nd er Conn ed.Ions. 

2.6.3.1 Gas Conn ecti ons. Main inlet, outlet and 
clearance bottle gas connections shall either be 
flang;es or faced bosses lo accommodate a flange 
suitable fo1· the working pressure or the cylinder as 
specified in · Pai-agraph 2.6.1 .1. The bolting of 
nangcs or machined bosses stall conform to the 
dimensional requirements of ANSI B16.1, Bl6 .42. 
m· Rl6 .6 as applicab le. Special connections shall 
oontorm to the applicable API, ASME, or ANSI 
Specification . 

• 2.5.8 .2 lndicatnr Connections. When specified by 
the purchase r, each cylinder end shaJJ be provided 
with a ¼-inch, threaded and plugged indicator tap 
for cylinder performance ana lysis. 

2.6 ValvC!l.. 

2.6.1 Inlet Valve Average Gas Velocity. Inlet valve 
average gas velocity shall be computed as follows: 

V =288 • D 
A 

Where: 

V = Average gas velocity, feet per minute . 

D = Piston displacem ent per cylinder, cubic feet per 
minute. 

A = Product of the actual lilt and the valve-opening 
periphery; total for all inlet valves per cylinder, 
s(J.lare inches. 

NOTES; 

1. Valve lift area used in the above equatio n shall be 
shown on data sheeta. If lilt area is not t he small • 
est ar ea in flow path of valve, it shal l be so noted 
oa the data sheet, and vek>city shall be computed 
on basis of the smallest area. 

2. Velocities calculated from this formula should be 
treated only as a general indication of valvo per-

formance, and should not be confused wit h cffec 
tive veloci ties based on crank angle, deg1·ce of 
valve lift, unsteady flow, etc. The velocity com­
puted from the above formula is not necessarily a 
representative Index Cor valve powe1· loss or disc/ 
plate impact . 

2 .6.2 Valve Destps . Valve designs shall be su itable 
for operation with any gas specified on the data ahecL 

2 .6.3 Non-Reversible Valves. The valve design i.h11.II 
be such that valve assemblies cannot be Inadvertently 
interchanged or reversed, for example, fitting a suc­
tion valve assembly into a discharge port or in11Crting 
a valve assembty upside down. 

2.6.4 Valve Guard and Bolting . 'l'he valve and 
cylinder designs shall be such that the valve guard m· 
the assembly bolting (01· both) cannot fall into the 
cylinder even if the valve aasembl7 bolting breaka or 
unfastens, 

2.6.5 Valve Platea or Discs. Valve discs or plates 
shall bo su itab le for installation with either side 
sealing . 

2.7 Pistons. Piston Rods. and Piston Rings. 

2. 7.1 Piston and Rod Locking. Pistons which are 
removable from the rod shall be attached to the rod 
by shoulder and lock nut desliin. All nuts must be 
secured in place. Locking nuts attaching the piston 
rod to the piston and to the crosshead shall be t ight­
ened in aceordance with the compressor manufactur · 
er's torque standards. 

2.7 .2 Hollow Pistons. Hollow pistons (single or 
multi-piece) when used shall be self venting. 

2.7.3 Piston Wear Banda. Non-motallic wear bands, • 
if required by the manufacturer or specified by the 
purchaser, shall not over run valve ports or countei-­
bores by more than onc-halC &he axial width or tho 
wear band. 

Z.7.4 Piston Rod Hardness. A surface hardness ol 
Rockwell C50 minimum is required oo piston rods in 
the area that passoo through the packing. For pi11ton 
rods in con-osive gas service, aee Section 15 - Corro• 
sive Gases - ~S and CO2• 

2. 7.5 Pi ston Rud T hread s. Pi ston rods shall be fur­
nished with rolled threads. 

2. 7.6 Coated Piston Rods. When coaW rod<. al'e • 
specified, the coating material and base material 
shall be mutuslly agreed upon by the purchuer and 
the manufacturer. The coating material must be 
proper ly se.aled to prevent corrooion of the base mate­
rial and subsequent failure of the coating. High veloc 
ity and high impact thermal plating, porous electro­
plating, or suitaNe plasma spraying are acceptable 
for coating of piston rods . Metal spray techniques 
requiring roughening of the surface of the base met.al 
ru:e not permitted because of the potentia lly destruc­
tive stress risers left in the surface. Use of aub• 
coating under main coating is not permitted. 
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2.8 Crankshafts, Connecting Rods, Bearings & 
Crossheads. 

2.8.l Crankshafts. Crankshafts shall be of the com­
pressor manufactut·el"s standard material and design 
and shall be heat treated and machined on all wOL·k­
ing surfaces and fits. They shall be free of sharp 
corners. Drilled holes or changes in section shall be 
finished with radii and shall be polished. Fo1·ced lu­
brication passages in crankshafts shall be drilled. 

2.8.2 Bea1·ings. Main bearings shall be replaceable 
sleeve type or anti-friction of the tapered or spherical 
roller type. Roller bearing selection shall be based on 
an LIO rating equivalent to 44,000 hours or greater 
(see AFBMA Std 11) at 1·ated comp1·essor speed and 
maximum allowable operating rod load. Cylindrical 
roller or ball type anti-friction bearings a1·e unaccept­
able. 

2.8.3 Connecting Rods. Connecting rods shall be of 
compressor manufacturer's standard material with 
removable cap. They shall be free of any sharp 
corners. Forced lubrication passages shall be drilled. 
Crank pin bearings shall be 1·eplaceable sleeve type. 

FRAME 

END 

WIPER 

RINGS 

2.8.4 Crossheads. Crossheads shall be compressor 
manufacturer's standa1·d material and design. Ade­
quate openings for removal of crosshead shall be 
provided. 

2.9 Distance Pieces. 

2.9.1 Design. If distance pieces are provided, they • 

shall conform to types '1', '2', OL' '3' as specified by the 
purchaser. 

NOTES: Short, close-coupled, single compmtment 
(type '11 and l<mg, single compartment (Type '2� m·e 
utilized in the majority of oil and gag fielcl applica­
tions. Type '1' is used whel'e it is desired to keep 
01 °el'all width of the compressol' to a minimum fo1· 
ease of highway transportation of the package. Type 
'2' is usecl when physical separation of the pressure 
and wipe-I' packing is desired. Type '3' provides dou­
ble compartments Jo,· varying degl'ees of purging 
when required. Slinger rings may be added to t-ypes 
'2' or '3' to prevent migration and mfa'ing of oil 
between the cl'ankcase and the compressor cylindel's. 

VENT 
CYLINDER 

END 

DRAIN 

TYPE'l' 
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FRAME 
END 

FRAME 
END 

WIPER -
RINGS 
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VENT 

WIPER 
RINGS 

OIL 
SLINGER 

(OPTIONAL) 

DRAIN 

TYPE'2' 

- VENTS -

OIL · 
SLINGER 

(OPTIONAL ) 

TYPE'3' 

CYLINDER 
. END 

CYLINDER 
END 

PACKING 

\_ PARTITION 
PACKING 

Full document details: API Spec 11P-1989 scan

http://www.avadocuments.com/doc/api-spec-11p-1989-scan
http://www.avadocuments.com/doc/api-spec-11p-1989-scan


Spec llP : Packaged ReciproC!lting Compressors for Oil and Gas Producti on Services 13 

2.9.2 Openin gs. Openings of adequate size to permit 
servicing or th e packing case shall be p rovided and 
shall have bolted access covers, a bottom drain con­
nection , an d a top vent connection. Refer to Para ­
graph 7.19 for drain and vent specifications. 

• 2.9.3 Explosion Relief Door(s). When specified by 
the purc haser, exp losion relief door(s) shall be fur­
nished on the compresso r frame or distan ce piece(s). 

2.10 Pa cking Cases and P 1·essu 1·e P acking. 

2.10 .1 Type. All oil wiper, intermedi ate, an d gas 
cylinder pt·essure packings shall be segmental rings 
with stai nless steel ga r ter springs. 

2.10.2 F lan ge s. Packing case flanges sha ll be bolted 
to the cylinder head or to the cylinder with no less 
than four bolts. Pack ing case assembly sha ll have 
positive alignment features, e.g., cup-to-cup pilot fits 
and/ot· suffic ient body-fitted tie bolts . 

2.10.3 Se r vices. For flammable, hazardous, toxic, or 
wet gas service the pressure pack ing case shall be 
provided with a common vent and dra in below the 
piston rod tubed to the outside of the dista nce piece. 
Refer to Paragt·aph 7.19 for drain and vent specifica ­
tions and Section 15 fot· col'rosive gas applicat ions. · 

2.10.4 Wipe1· Pacldng. Crosshead wiper packing 
sha ll be provided to m inimize oil leakage from the 
crankcase . 

2.11 Comp1·essor F1·ame Lubdcation System. 

2.11.1 F1·ame Lubl'ication. 'fhe frame lubrica tion 
syste m sha ll be pressur ized and shall have sufficie nt 
capac ity to provide adequate lubrication at all speeds 
requ ired to meet the specified operating conditions . 
Spl ash systems may be used on horizontal compres ­
sors with ant i-fri ction journal bear ings operat ing at 
600 rp m or below. 

2.11.2 Gauges and Connect ion s. The frame shall 
have sig-ht oil level gauge and oil filling connection . 

2.11.8 Frame Oil Pump. The frame oil pump shall 
be cr ankshaft dl'iven eit her directly, thl'Ough gears or 
a chain. 

2.11.4 Pr essurized Syst em. The pressurize d frame 
lubrication system shall contain a pre-lubrication 
pump (on motor drive units with sleeve bearings and 
gas engine drive units with sleeve bearings over 300 
bhp), suction strainer, full-flow filte r(s) with inlet and 
outlet pressure gages and replaceable element(s), sys­
tem relief valve and, if necessa ry, a system oil cooler. 
1'"ilter cases and heads shall be suitable for operation 
at the maxi mum discharge pressure of the frame oil 
pump , Full-flow filters with r epla ceable elements 
sha ll be supplied with filtration of 26 microns (nomi­
nal) or finer for babbitt and ant i-fr iction beal'ings 
and 10 microns (nominal) or finer for aluminu m or 
mict·obabbitt bearings. The filters shall be located 
downs t ream of th e cooler. Filte 1·s shall not be 
equipped with a relief valve or automatic by-pass. 

Filt.er cartridge materia ls shall be corros1on resist­
ant. Metal-mesh or sintered-metal filter elements 
shall not be used. The desig n of the filter -car tr idge 
assembly shall assure that internal by-passing can not 
occur due to filter-to-cartrid~e or ca 1·tridge- to­
cartridg e misalignment , inadequate end cover sea ling 
design, 01· other sealing deficiencies. Additionally, the 
cartridge collapse. differe nt ial pressu1·e shall be at 
least 50 psi and the clean difCerential pressure shall 
not exceed 5 psi at design temperature and flow. 

2.11.5 Materi als. All parts in th e crankcase and lu­
br icating oil syste m shall be of materials suitable Cot· 
the site environment. Fo1· cor1·osive gas set•vices. refe1· 
to Section 15 for matet·ial requirement s. 

2.11.6 Oil Level Conh·ol. A compressor frame oil • 
level control device shall be furnished by the com­
pressor packager. A storage tank with level gage 
shall be furnished if specified by the purchaser. 

2.11.7 Lube Oil Heat e r. When specified by the pur- • 
chaser, a lube oil heatet· sha ll be furnished by the 
packa ger. 

2.12 Comp1·essor Cylinder Lubl'ication. 

2.12 .1 Cylinde r L ubrication. Either block clistl'ibu- • 
tion lubrication systems or pump-to-point lubrication 
systems may be furnished for lubrication of compres-
sor cylinder rin g t ra vel bor~ and piston rod packing. 
The force feed lubricator shall be variable flow and 
of weather -proof construction and shall be frame 
mounted, dir ect, chain or gear dt·iven, and be 
equipped wit h a reservoir level indicato1·. Block dis­
tr ibution lub ri cation systems shall be complete with 
no-flow shutdow n, l'upture relief discs, check valves 
and carbon steel or Series 300 stain less steel tubing . 
Line fil ters, lub e meter and fault indicatot· s may be 
specified by the purchase r for block distl'ibution lu­
bl'ica tion systems. For pump-to-point lubrica t ion Rys­
tems, a sight indicator for each point, check valves 
and carbon steel 01· Sel"ies 800 sta inless steel tubing 
shall be furni shed. 

2.12.2 Oil Sup p ly. The force feed lubricatio n system 
shall be complete with automatic oil replncemcnt via 
a gravity feed sour ce, pressurized source, or filtered 
oil from the C0)llpressor crankcase. 

2.12.2.1 Oil Lev el Conh'o l. A lubricator reservoi r • 
oil level contro ( device shall be furn ished by th e 
compressor pack ager on units with pump-to-poinl 
lubrication systems and on block distl'ibution sys.­
terns when the l1Ubricator pump is not pressure fed. 
A stornge tank with level gage shall be furni shed if 
specified by the purc haser. 

2.18 Matel"ials. 

2.13.1 General. 

2.18.1..1 Mat er iials of Consh·uction. Material s of 
construction of the compressor and auxiliaries shall 
be the compressor ma nufacturer's sta ndard fot· the 
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specified opet·ating conditions except as 1·equired 
by the 'API Packaged Compressor Data Sheets -
Part l.' 

2.18.1.2 Steel Heads. Steel compressor cylinders 
shall be equipped with steel heads. 

2.18.1.3 Cylinder Material. Materials for pt•essure 
containing cylinder pat·ts will be the compressor 
manufacturer's standard or as specified by the put·· 
chaset·. 1'he maximum allowable working pressw·e 
for various compt•esso1· cylinder materials shall not 
exceed: 

Materia l 

Gray Iron 
Ductile Iron 
Cast/Fab Steel 
Forged Steel 

Maximum Allowable Working 
Pressure, psig 

Thru 8" Cyl Over 8" Cyl 
Diameter Diameter 

1,600 
2,600 
2,600 
7,500 

1,000 
1,500 
2,500 

2.13.1.4 ASME Code. Materials, casting factors, 
and the quality of any welding shall be equal to 
that required by Section VIII, Division I, of the 
ASME code. The manufacturer's data report forms, 
as specified in the code, are not required. 

2.13.2 Castings ~nd Forgings. 

2.13.2.1 Casting Quality, Castings shall be sound 
and meet the appl icable ASTM quality specifica­
tions for the mater ial utilized. Surfaces of castings 
shall be cleaned by sandblasting, shotblasting, 
pickling, or any other standard method. All mold­
parting fins and remains of gates and risers shall 
be chipped, filed or ground flush. 

2.13.2.2 Chaplets. The use of chaplets in pressure 
castings shall be held to a minimum. They shall be 
clean and corrosion-free (plating permitted) and of 
a comPosition compatible with the casting. 

2.18.2.3 Casting Standard - Gray Iron. Unless 
otherwise specified by the purchase1·, gray iron 
castings shall be produced in accot·dance with 
ASTM Reference Standard A-278 for Pressure 
Containing Castings. Class shall be specified by the 
compressor manufacturer. 

2.18.2.4 Casting Standard - Ductile Iron. Unless 
otherwise specified by the purchaser, ductile iron 
cast ings shall be produced in accordance with the 
AS'l'M Reference Standard A-395 or ASTM A-536 
for Pressm·e Containing Castings. Grade shall be 
specified by the compressor manufacturer. 

2.13.2.5 Casting Sta ndard - Steel. The minimum 
quality standard allowed for steel castings shall be 

ASTM A-216, A-487, A-703, and A-781. Grade shall 
be specified by the compressot· manufacturer . 

2.18.2.6 Standard - Fo1·gings, The minimum 
quality standard allowed for forgings fot· pressure 
containing parts shall be ASTM A-668. Grade shall 
be specified by the compressor manufacturer. 

2.18.3 Repair. 

2.18.8.1 Casting Repair. Pressure containing gray 
iron or ductile iron castings shall not be repaired 
by peening, by burning-in or by welding. 

2.18.3.2 Repah- by Plug s. Gray it'on or ductile 
iron castings may be repah-ed by plugging within 
the limits specified in ASTM A-395. However, 
unless otherwise agreed upon by the purchase1· and 
the compresso1· manufacturer, plugs shall not be 
used in the gas pressure containing wall sections, 
including the bore under the liner, if any. The 
drilled hole for a plug shall be subjected to a liquid 
penetrant examination to ensure that all defective 
material has been removed. 

2.18.3.8 Repairs by Welding. All welding of steel 
cylinders shall be perfo1:med by ope1·ators and 
procedures qualified in accordance with Section IX 
of the ASME Code. 

2.18.8.4 Itepair Testing. The compressor manu­
facturer shall be t·esponsible for the review of all 
repairs and repair welds to ensure that they are 
properly heat treated and non-destructively ex­
amined for soundness and compliance with appli­
cable'qualified procedm·es. 

2.13.4 Material Inspection. 

2.13.4.1 Matel'ial Samples. Chemical analysis of 
an as-cast sample from each ladle is not required 
unless otherwise specified. 

2.13.4.2 Inspection Codes. When radiographic, • • 
ultrasonic, magnetic particle or liquid penetrant 
inspection is requit·ed or specified, radiography 
shall be in accordance with Section VIII, Division 
I , UW-52 of the ASME code; ultrasonic inspection 
shall be in accordance with Section VIII, Division 
I, Appendix 12 of the ASME code; magnetic parti-
cle inspection shall be in accordance with Section 
VIII. Division I. Appendix 6 of the .ASME code; 
and liquid penetrant inspection shall be in accord- · 
ance with Section VIII, Division I, Appendix 8 of 
the ASME code. When specified, forged parts shall 
be ultrasonically inspected in accordance with 
ASTM A-503. 

2.18.4.3 Magnetic Particle Inspection. When 
magnetic particle inspection as described in ASTM 
E-709 is 1·equired, acceptability of defects shall be 
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l>ased on a comparison with the photogra phs in 
ASTM E-125. For each type of defect, the degree of 
sevel"ity shall not exceed the following limits: 

TYPE DEGREE 

r 1 
II 2 
m 2 
IV 1 
V l 
vr 1 

Defects that exceed the limits impcsed above shall 
be cleaned out to meet the quality standards cited 
above, as determined by addit ional magnetic parti­
cle inspection before repair welding. 

2.14 P ower Tr ansmission . 

2.14.1 Gca1·s. Speed increasing or red ucing gears 
shall not be used unless otherwise specified by the 
pul'chaset·. · 

11 2.14.2 Coupling s. Sh af t couplings shall be non ­
lubricated, flexible , stee l disc type with steel m· stain-

less steel disc pack as specified by the purchas er 
except when torsional analysis requires a torsionally 
soft coupling. Couplings shall be selected for the max ­
imum continuous horsepower rating of the prime 
mover plus the coupling manufa cturer's standard 
service factor for reciprocating compressm· ·appli­
cat ions. 

2.14 ,3 V-Belt Drives . V-belt drives for compressor 
app licati ons shall be in accordance with API Std 1B 
- Specification for Oil Field V-Belling. 

2.14.4 Clutche s. A clutch po\ver take-off sha ll not be 
used unJess otherwise specified by the purchaser. 

2 .14.5 Guards. Flywheels, sheaves, belts, shaft s, 
couplings and similar moving parts shall have remov­
able safe ty guards that meet occupational safety and 
health (OSHA) standards. 

2.14.,5.1 Guar d Tole 1•ancc. Safety guards shall 
protect to within ¼ inch of stationary housings and 
shall be sufficiently rigid to withstand deflect ion 
and prevent rubbing as a result of bodily contact. 
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SECTION 3 
CAPACITY CONTROL 

• 8.1 General. The compressor capacity may be con­
trolled on the basis of the suction pressure, discharge 
pressure, flow, or some combination of these parame ­
ters . The required capacity variation will be specified 
by the purchaser. The control system may be mechani­
cal, pneumatic, hydraulic, electric or any combination 
thereof. The purchaser will specify the parameter to be 
used for contl'OI. If the control signal is from a source 
furnished by the purchaser, then the purchaser will 
specify the source, sensitivity and range of the control 
signal to be utilized by the packager. 

• 8.2 Method of Capacity Control. Capacity control can 
be obtained by speed variation, clearance variation, 
bypass, single acting of double acting compressor 
cylinders, valve unloaders, suction pressure control or 
any combination thereof. Control operation shall either 
be automatic with manual over-ride or manual as speci­
fied by the purchaser on the 'API Packaged Compres­
sor Data Sheets - Part l.' Some of these methods 
require unit shutdown and depressuring to effect a 
change. The purchaser will specify if such unit shut­
downs are acceptable. 

• 3.2.1 Speed Variation. When specified by the pur­
chaser, capacity control can be achieved by prime 
mover speed variat ion. 

3.2.2.1 Clearance Variation. Clearance variation 
may be achieved by clearance pockets, valve spac­
ers, cylinder head spacers, clearance plugs, and 
other methods. These methods may be used alone or 
in combination. In all cases where clearance volume 
is added to a compressor cylinder end, the volumet­
ric efficiency must be at least 15%. 

NOTE: Volumetric efficiencies less than 15% may 
cause excessive tempemt'lire rise, valve plate flutter, 
valve plate breakage and possible physical damage 
to the comp·ressor cylinder. 

• 3.2.2.2 Clearance Pockets. Clearance pockets may 
be specified by the purchaser and be either the 
fixed type (pocket clearance is fixed and the pocket 
is either open or closed) or the variable type (pocket 
clearance is variable over the range from fully open 
to closed). 

3.2.2.2.1 Variable Pocket Vents. Manually var­
iable volume clearance pockets shall have a non­
restricted vent line provided to vent the back side 
of the variable pocket piston to the suction port of 
the compressor cylinder, to the suction piping or 
to the vent system. 

• 3.2.2.3 Valve Spacers. Valve spacers (high clear­
ance assemblies or split valve yo,kes) used to raise 
the valve a pre-determined distance above the 
cylinder valve port may if specified by the pur• 
chaser be provided by the compressor manufac­
turer to meet an operating condition. 

3.2.2.4 Clearance Bottles. Clearance bottles for • 
capacity control may be added to the compressor 
cylinder . They should be designed for the maxi­
mum allowable working pressure of the compressor 
cylinder and hydrotested to 1½ times the MA WP 
rating and constructed as piping for hydrocarbons 
(ANSI B31.3) or as ASME code vessels as specified 
by the purchaser. 

3.2.2.5 Cylinder Head Spacor(s). Spacer(s) may 
be placed between the compressor cylinder body 
and cylinder head to add clearance volume. This 
method of capacity control must be approved by the 
compressor manufacturer to ensure that proper 
bolting and head gasketing requirements are met. 

3.2.2.6 Clearance Plugs, The compressor cylinder 
head may be furnished with clearance plugs. 

NOTES: Clearance plugs usually have two clear· 
ance steps. When the plug is inserted into tlte head, 
or cylinder bore, the cleamnce is minitnum. When 
the plug is placed outside the head or cylinder bore, 
the clearance is maximmn. Clearance steps between 
minimum and maximum can be achieved by di/Jet• 
ent fon,gth plugs. 

3.2.3 Bypass Systems. Bypass systems can be either 
hot or cold gas and either manual or automatic. 
Bypass systems shall be equipped for purging before 
start •u p. A pressure relief valve shall be installed to 
protect equipment which has a pressure rating lower 
than the pressure of the bypass gas. 

3.2.3.1 Start-Up Bypass. A bypass for start-up • 
only is usually a hot gas bypass (from the discharge 
of the final stage to the inlet side of the compressor 
with no cooling of the gas) and manually operated. 
This type of bypass system shall not be utilized for 
capacity control. It will be specified by the pur­
chaser when required. 

3.2.8.2 Capacity Control Bypass. When specified • 
by the purchaser, a manual or automatic cold gas 
(from downstream of the aftercooler or discharge 
scrubber, if furnished, back to the inlet scrubber) 
bypass system for capacity control shall be 
furnished. 

8.2.4 Valve Removal or Unloading. 

3.2.4.1 Valve Removal. Removal of all the suction 
valves from the head-end of a double acting com­
pressor cylinder is perm itt.ed to complet.ely unload 
that end of the cylinder. Suction or discharge 
valves shall not be removed from the crank-end of a 
compressor cylinder without specific approval of 
the compressor manufacturer. 

8.2.4.2 Valve Unloaders. Compressor cylinder 
capacity control can be accomplished with valve 
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depressors or plug-type unloaders. Valve depres ­
sors, when used, sha ll be installed on all sucti on 
valves of the cylinder end involved. 

NOTES: Where pl 1,g-type unloaders are 11sed, the 
1ttm1ber of unloaders is dete-nnined by the area per 
plug ope1ting, the total of which mu st be equal to or 
greater than one-half of tlie total free lift area (01· 
lea.st flow area) of all S'lu;tion valves on Utat end. 

When valve depl'essors are used only for start"'l lp, 
and ne·ver fol' capacity control, tile cttmpress01· 
1na.11uf acturer may approve a reduced mimber of 
1mloaders. For start-up 11)ith pl11g mtloaders, only 
one per cylinder end is needed. 

8.2.4.8 Automatic Valve Unloading. When speci­
fied, the packager sha11 provide a system of prop­
erly sequenced unloader operation. Pneumatically 

operated unloaders with no manual over-ri des shall 
be piped by the packager in such a manner that 
inadvertent non-sequenced operation shall not occur. 

S.2.4.4 Unloader Operator. Pneumatically oper­
ated unloaders shall be suitable for operation with 
any gas specified on the 'AP! Packaged Compressor 
Data Sheets - Part l', and if air operated, they 
shall be designed so that the air used for unloading 
can not be mixed with the gas being compressed 
even in the event of failur e of the diaphra gm 01· 

another part. 

S.2.5 Suction Pressure Control. When specified by , 
the purchaser, a suction pressure reducing valve shall 
bo used to limit the suction pressure to a set value in 
order t.o control capacity of the unit . 
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SECTION 4 
PRIME MOVER 

• 4.1 Gene1·al. The type of prime mover (gas engine or 
electric motor) will be speci fied by the purchaser. 'l'he 
pr ime mover sha ll be sized to meet the maximum spec­
ified operating conditions and shall be in accordance 
with applicable specifica tions as st ated in the inqui ry. 

4.2 Spark Ign ited Gas Engines. 

4.2.1 Rated Brake Horsepower. Unless otherwise 
specified by the pu rchaser, the gas engine shall be 
sized for the grea test horsepower required for any of 
the compresso r operating conditions plus accessory 
horsepower, for the spec ific location, without exceed­
ing the engine manufacturer's standard published 
rnt ing criteria for continuous duty serv ice. The engine 
manufacturer's continuous duty serv ice is defined as 
the load and speed which can be applied wit hout 
interrup tion a fter taking into consideration site con­
d itions of altitude, temperature and fuel gas composi­
tion as listed on the data sheets. 

4.2.2 Operating Speed. The packager shall not apply 
an engin e at an oper at ing speed eithe1· greater or less 
than the man ufactu rer's recommen ded continuous 
du ty speed range. 

• 4.2.3 Starting Syst em s. Electric, air or gas start ing 
syste ms for the engine d1·iver will be specified by the 
pui·chase1·. 

• 

4,2.3.1 Air or Gas Sta tting System. Unless other­
wise specified, the packager's air or gas star ting 
system shall include the following: 

1. Manual block valve to isolate the system. 

2 . If required , a regulator to provide proper start­
er pressure. Purchaser will specify source and 
minimum/maximum pressure of air or gas avail ­
able for the start ing system . 

3. Safety relief valve. See Paragraph 7.20 for siz­
ing, setting cl'ite1·ia, and venti ng. 

4. Spring loaded (sprin g to close) quick opening 
va lve. 

6. Air or gas starte r with lubric ator and strainer. 

6. The starter vent piping (sized for at least the 
same diameter as the star ter exhaust connection) 
shall be piped to skid edge unless otherwise spec­
ified by the purchaser . 

NOTES: The safe di{jpositio-n of the stm·ter vent gas 
11wst be considered in the installation and is the 
responsibility of the pitrchaser. 

4.2.3.2 Electric Starting Systems. Electric start ­
ing systems sha ll not be used in classifie d locat ions 
as defined by API RP 600B. When the packager 

provides electric sta rti ng systems for un-classified 
locations, they shall include the following: 

1. Elect l'ic sta rtin g motor with starting cont rol. 

2. If specified, a batte ry set with ampere- hour • 
capacity sufficient to start the engin e at the low-
est specified amb ient temperatm·e. 

3. If specified , a charging alternator of sufficient • 
capacity to charge the battery set furnished. 

4.2.4 Air Filte1·s. The engine manufactu re1·'s stan d­
a1·d dry-type ail' intake filter, suitab le for outdoo1· 
service , sha ll be provided unless the purc haser has 
specified otherwise. Air shall not be taken from 
insi de enclosed buildings not adequately ventilated in 
accorda nce with API RP 500B. 

4.2.4.1 Other Air Filters. Other types of air fil - • 
te1·s, when specifi ed by the pu rchaser, shall con­
form to the following minimum criteria: 

1. The micron particle ra ting shall be that as 
recommended by the engine manufac tu rer. 

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

3. The filter shall be oriented to· allow in-serv ice 
maintenance . 

4.2.4.2 Minimum Design Requirements . The fol­
lowing features shall be considered in the design of 
an air int ake system : 

1. Piping and sup ports for rem ote mounted a ir 
filters will be furni shed by the purchaser un less 
otherwise specified. 

2. Rem ote mounted air filters shall have internal 
surfa ce cori-osion protection of inlet piping. 

8. Remote mounted air filters shall be placed so 
that ground dust or snow will not clog the filter. 

4. All ducting, including air cleaner-to-manifold 
connections , must be air-tight to avoid the intake 
of un filte red air. 

5. Restr icted inlets, sharp or numerous bends, 
and und ersi zed piping sha ll be avoided. Maxi­
mum pressure drop shall not exceed eng ine 
manufacturer 's recommendation. 

6. Pressure drop indicator when specified by the • 
purchaser. 

4.2.5 Exhaust System. A standard indust ria l type 
exhaust muffler /silence r shall be provided by the 
packager un less the purchaser has specified other­
wise. 
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4.2.5.1 Other Muffie1•/Silence1·s. Othor types or 
exhaust muffler/silencers . when specified by the 
purchaser, shall conform to the following minimum 
criteria as specified. on the 'AP1 Packaged Com­
pressor Data Sheets - Patt 1': 

1. Sound attenuation. 

2. Personnel protection. 

3. Spark arre sting capability. 

4.2.5.2 Minimum Design Requir ements. The fol­
lowing features shall be considered in the design of 
an exhaust system: 

1. The exhaust system shall be properly anchored 
and supported, include all interconnecting pip­
ing, and direct the expansion of the piping 
involved away from the engine. If an expansion 
joint is required, it shall be stainless steel. 

2. Muffler/silencer shall be painted with high 
temperature resistant aluminum paint or equal. 

3. Exhaust piping shall not exceed the engine 
manufactu1·er's back pressure limitations. 

4. Provisions shall be made to prevent rain water 
from entering the system. 

4.2.5.3 In sulation and gua 1·ding. Insulation and/or 
guarding of hot metal sul'faces shall not be pro­
vided unless specified otherwise by the purchaser. 

4.2.6 Engine Shutdown s. See Section 10 - Shut­
downs, Alarms and Annunciators. 

4.2.7 Engine Ignit ion Systems. The engine shall be 
equipped with a low tension capacitor discharge igni· 
tion system, non-shielded, unless otherwise specified 
by the purchaser. The system shall include generator, 
high tension coils, low and high tension cables and 
spark plugs. All components shall be of weather ­
protected design or fitted with weather-covers to pre­
vent rain from directly contacting or accumulat ing in 
system components. 

4.2.8 Engine Emissions. Compliance with local, 
state, and federal ail" emission regulations is the 
responsibility- of the purchaser. To assist the pur­
chaser in the selection of equipment as well as sup­
plying the applicable regu latory body with accurate 
emissions data, the packager will provide either 
manufacturer's pel'formance data or actuai' stack test 
data if specified by the purchaser. The purcha se1· will 
£umish the fuel composition and the known emission 
level limits for the installation on the 'API Packaged 
Compressot· Data Sheet - Part l' when requesting 
emissions data. 

4.2.8.1 Required Data. When specified, emissions 
data shall be supplied for the following compounds 
at specified engine load conditions: 

Nitrous Oxides 
Carbon Monoxide 

Non-Methane Hydrocarbons 
Sulfur Dioxide 

The basis fo1• obtaining the amounts of these com­
pounds will be: 

1. The quoted engine shall be loaded to either the • 
rated horsepower shown on the quotation or tho 
manufacturer's nameplate rati ng as specified by 
the purchaser. 

2. The fuel composition used for the test shall be 
shown and effects, if any, related to the differen­
ces in the test and actual fuel shall be noted. 

8. The air:fuel ratio shall be specified within the 
manufacturer's recommended ranire. 

4. Units of grams per horsepower-hout· or tons 
per year shall be used. 

4.2.8.2 Emission Contt'ol Device. If a catalytic 
converter or othet· external device is quoted to meet 
the air emissions requirements specified by the 
purchaser, the rat.ed horsepower quoted shall reflect 
the effects, if any, of the additional back-pressure 
or heat loads placed on the driver by the device. 
Any special opera tional considerations , fuel compo­
sition, air:fuel ratio or lubrication specificat ions 
shall be clearly stated in the packager's quotation. 

4.2.9 Engine Lubrication Syatem. Engines shall be 
equipped with the engine manufacturer's standa rd 
lube oil system unless otherwise specified. 

4.2.10 Oil Level Contro l. A crankcase oil level con- • 
trot device shall be furnished by the packager. A 
storage tank with level gage shall be furnished by the 
packager if specified by the purchaser. 

4.2.11 Fuel Gas System. Un.less otherwise specified. 
the fuel system shall include: 

1. Pressure-red ucing regulator with downstream 
pressure gage and isolating valve. 

2. Relief valve sized for maximum output capac­
ity of pressure-reducing regulator based on max­
imum supply pressure and orifice installed in 
regulator . See Paragraph 7.20 for sizing, setting 
criteria and venting. 

3. Fuel system manual block valve. 

4. Automatic valve in fuel system to shut orf fuel 
to the engine and vent engine side of fuel system 
when engine is shut down. 

5. Fuel filter/sepa rat or, if specified, shall be • 
in.stalled downstream of the high pressm·e reg-
ulator. · 

4.2.12 Fuel Gas Composition . The fuel gas composi- • 
tion and pressure, if different than the compressed 
gas, shall be as set forth in the 'API Packaged Com­
pressor Data Sheets - Part l ' . Any·contaminants are 
to be listed by the purch aser in 'Part l' and the 
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engine manufaclurer shall be consulted for fuel 
treat ment requirements and speeial precautions. 

, 4.2.13 Cra nkcase Ex plosion Door (s). Crankcase ex­
plosion relief door(s) shall be furni shed on the engine 
crankcas e when specified by the pur chaser . 

4.3 Electri c Motor s. 

, 4.3.1 Motor Descr iption. The purcha ser will specify 
on the 'API Package d Compressor Data Sheets -
Part l' , the motor description including electrica l 
data, starting conditions, type of enclosure, area clas­
sification, type of insulation, service factor, ambient 
temperature, e levation, and accessori es suc h as 
temperature detectors, vibratio n sensors, heate rs and 
instrumenta t ion. 

4.3.2 Rated Bra ke Horsepowe r . The motor power 
rating including se1·vice factor , if any, shall be a min­
imum of 110% of the greatest horsepower required 
for any of the specified compressor operating condi-

tions and the design of the motor shall conform to the 
NFPA 70 and NEMA MG-1 specifications. 

4.8 .3 Motor Current Va riatio ns. The inertia of tho 
rotati ng parts of the combined motor/compressor 
installation shall be suffic ient to limit motor current 
variation s to a value not exceeding 66% of the full 
load current in accordance with Paragraph 20.82 of 
NEMA MG-1 for induction motors and Paragraph 
21.84 of MG-1 for synchronous motors for all speci­
fied compressor opera ting conditions. 

4.4 Guards. Flywheels, sheaves, belts, shafts, couplings 
and similar moving parts shall have removable safety 
guards that meet occupational safety and health 
(OSHA) standards. 

4.4.1 Guard Tolerance. Safety gua rds shall protect 
to within ½ inch of stationa ry housings and shall be 
sufficiently rigid to withstand deflection and prevent 
rubbing as a result of bodily contact. 
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SECTION 5 
COOLING SYSTEM 

5.1 General. API 661 - Ail' cooled heat exchangers 
for General Refinery Services are not included in the 
scope of this specification . 

5.2 Engine. An engine cooling system shall include the 
following features, as appropriate : 

1. Engine coolant section(s) as required by the 
engine manufacturer for engine lube oil, engine 
turbocharger air aftercooler (if required) and 
engine jacket cooling. 

2. Elevated deaerating type reservoir with gage 
glass, vent line, coolant level switch , overflow, fill­
ing connection, and drain . Gage glasses are not 
required on engine rad iators. 

3. Thermostatic coolant temperature cont rol per 
engine manufacturer's t·ecommendat ion. 

4. Plugged manual drai n connection(s) to com­
pletely drain equipment and system. 

5.3 Compressor. 

5.8. 1 Circu lated Coolant. When coolant cooled cyl­
inders are furnished, a .compressor cylinder jacket 
cooling system shall be provided eithet· separate ot· 
integral with the eng ine cooling system to provide 
coola n t to the compressor cylinders within the 
temperature limits recommended by the compressor 
manufact urer for the specified compress ion services. 
The cylinder cooling system piping shall be equipped 
with vents and low point drain s. Manual block valves 
to perm it working on the compressot· unit or aux il­
iary equipment without draining the engine cooler 
shall be furnis hed. 

5.3.1. 1 Cylinder Jacket System. When furnished, 
the cylinder jacket system must be designed to pos­
itively prevent leakage of gas into the coolant. 

NOTES: The purchaser is cautfoned regai·ding 
thefoll-0wing: 

1. Coolant inlet temperatures less than 10 deg. F. 
greater than gas inlet tempemtm·es ma11 cause gas 
constituent condensation. 

2. Insufficient coolant flow 01· low coolant velocity 
may cause fouling of the c11lindel' jacket system. 

3. Coolant exit temperatures m-0re than 80 deg. F. 
above gas inlet temperatiire may cause capacit11 
reduction. 

6.3.1.2 Sight Flow and Temperature Indicators . 
Sight flow and temperature indicators shall be fur­
nished when specified by the purchaser. 

5.3.2 Thermo-Siphon and Static Cooling. When 
applicable, the compressor cylinder jacke t cooling 
system may be either static or the rmo-siphon type 
where the compressor discharge temperatu res are 

within the temperature limits l'ecommended by the 
compresso t• manufacturet· for the intended compres­
sot·. cylinders and gas compression services. 

5.3.3. Rod Packing Cooling. Unless otherwise spe­
cified on the 'API Packaged Compressor Data Sheets 
- Part l', the following pressure packi ng case cool­
ing criteria shall be followed: 

1. The compresso r manufacturer 's standard 
design may be used for packing pressures up to 
2500 psig on piston rods 2½ inches in diameter or 
less. 

2. Cooled packing cases are requit-ed for packing 
pressures above 2500 psig. Internal tub ing of 
Series 300 stainless steel and forged fitti ngs shall 
be furnished by the compressor manufactur er . 

3. When packing cooling is required, the com­
pressor manufacturer is responsible for advising 
the compressor packager of minimum requir e­
ments such as flow and pressure , pr essure drop, 
temperature, filt ration , cort·osion protection and 
type of coolant . 

5.8.4 Frame Lub e Oil. A compressor frame oil cool­
ing system when required by the comp1·essor manu ­
facturer shall be provided eithe r separate (with 
the1·mostat) or integral with the engine cooling sys­
tem to prov ide coolant to the compressor frame shell 
and tube lube oil cooler . 

5.3.5 Gas Cooling. Gas inte rcooling shall be provided • 
as require d and gas aftercooling shall be provided as 
specified by the purchaser. 

5.4 Types of Coole1·s. 

6.4.1 Air Exchange Coolers. Units which require 
air cooling of sever al stt·eams shall be equipped with 
finned tube exchangers mounted in one compact 
cooler assembly. 

5.4.2 Radiator . Units requir ing a ir cooling of only 
engine jacket coolant may be equipped with a radia ­
tor type (automotive type) cooler sized fot· the sit e 
conditions. 

5.5· Air Exc hange Cooler Design Crit er ia. 

5.5.1 Properties. Physical and thermal properties of 
the fluids to be cooled shall be obtained from recog­
nized sources, TEMA Standards or GPSA Data 
Books. 

5.5.2 Glycol/Wate r. The coil sections intended for 
cooling engine and compressor cylinder jackets, if 
any, shall be des igned to cool a fif ty perce nt (60%) 
solution of ethylene glycol in water or other special 
solutions as requir ed by the engine or compressor 
manufacturer at maximum design ambient tempe r a­
ture . 
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6.5.3 Pre ssure. The max imum allowable working 
pressure of gas sections sha ll be at least the maxi­
mum operating discharge pressure plus 50 psi or 10 
percent of the maximum operating discharge pres­
sure. whichever is greater , at an assumed tempera­
ture of 350 deg. F. 'l'he maximum allowable working 
pressure of the oil or coolant sections shall be 150 
psig minimum. 

5.5.8.1 Code. An ASME code stamp on the gas 
cooler sections shall be supplied unless otherwise 
specified by the purchaset". 

5.5.4 Hea t Rejection and Flow Rate. Heat transfer 
equipmen t for packaged compl'essor units shall have 
the foJlowing design flow rates and heat loads: 

1. Gas Cooler· - 100 percent of calculat ed rates 
based on the compressor normal operating point 
including the latent hea t for water/hydrocarbon 
saturate d gases with a minimum fouling factor of 
0.002. 

2. Engine Jacket Coolant, Oil and Auxiliary 
Coolers - Equipment manufacturer's recom­
mended excess capacity but not less than 110 
percent of equipment manufacturer's estimate of 
heat rejection and a minimum fouling factor of 
0.0005 for coolant and 0.001 for oil. 

5.5.5 Design Assumptions. Unless otherwise speci­
fied by the purchaser, the following criteria shall be 
used for design: 

1. Ambient tempe 1·ature = 100 deg . F. 

2. Site Elevation = 1500 feet 

3. Suction gas temperature = 90 deg. F. 

4. lntercooler gas outlet temperature = 130 deg. F . 

5. Aftercooler gas outlet temperature = 120 deg. F. 

6. Specific Gravity = 0.65 

7. 'K' Value= 1.26 

8. Allowable Pressure Drop 

Operating Pressure 

35 psia and below - 5% not to exceed 1 psi 
86 psia to 250 psia - 3% not to exceed.5 psi 
251 to 1000 psia - 2% not to exceed 10 psi 
1001 psia and above - 1% 

9. Parasit ic Fan HP = 5% of engine bhp. 

NOTES: Caution should be exercised in applying 
air cooled heat exchangers because of their suscep­
tibility to pulsation induced vibration in systems 
and structm ·es. Mechanical natural frequencie.~ 
and acoustic (organ-pipe) frequencies sluntld not be 
coincident with pulsation frequencies genemted by 
the wmp1·essor. 

5.6 Arrangement and Consh'uction. 

5.6.1 Cooler Air Flow. Air cooled exchanger s with 
fans 48 inches in diameter or larger shall be arrang'ed 
so that air is not drawn from or directed toward·the 
prime mover. 

5,6.1 .1 Fan Tip Speed. Fan tip speed shall not 
exceed 14,000 feet per minute un less otherwise 
specified by the put·chaser. 

5.6.2 Draft. Either induced draft 01· forced draft air 
circulation may be used with cooler assemblies other 
than radiators. 

5.6.3 Fins. The ends of fins sha ll be stapled or 
brazed un less otherw ise specified by the purchaser. 

5.6.4 Tube Material. Steel tubes shall be used unless 
specified otherwise by the purchaser . 

5.6.4. 1 Admiralty. If admiralty tubes are speci­
fied, they shall comply with ASME SB-III UNS 
Number 44300, 44400, or 44500 (inhibited) with 
thickness as follows: 

1. 0.042 inch or 19 bwg minimum for tubes 
smaller than¾ inch OD. 

2. 0.049 inch 01· 18 bwg minimum for tubes ¾ 
inch OD and larger. · 

5.6.4.2 Steel. Steel tubes sha ll comply with ASME 
SA-179 for seam less tubes or ASME SA-214 fol' 
welded tubes. 

1. 0.060 inch 01· 16 bwg minimum for all size 
tubes. 

5.6.5 Cleanou ts. Air cooled exchangers, other than 
radiator type, shall have header plugs to facilitate 
cleanout and replacement of each tube. 

5.6.6 Air Flow Control. For air cooled exchangers • 
in serv ices and/or plant sites subject to freezing, 
hydrate fo1·mation, high viscosity, etc., the minimum 
fluid temperature shall be limited by control of air 
circulat ion by means of louvers, automatic variable 
pitch fan blades, re-circulation system , etc. Auto­
matic ~ontrol shall be fur nished when specified by 
the purchaser. 

5.6.6.1 Louver Operators. Qperating levers for 
manual louvers shall be at an elevation accessible 
from ground level and have position indicato rs on 
any louvers which can not be seen from ground 
level. 

5.6.7 Sci·eens and Gua1·ds. When specified by the • 
purchaser, bug screens and hail guards shall be fur­
nished. Bug screens shall be of ##10, mesh galvanized 
hardware cloth and ha il guards shall be ½ inch -
¾ inch expand ed metal. Screens and guards shall be 
designed sufficiently large to min imize any pressure 
drop into the cooler and be easily removable for 
cleaning. 
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5.6.8 Fan Support. Fan s for air cooled exchangers, 
other than standard engine radiators, shall be sup­
ported by a tripod, or equal structure. 

5.6.9 V-Belts. V-Belt drives shall be designed and 
constrncted in accordance with API Std 1B - Speci­
fication for Oil-Field V-Belting. 

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

5.6.11 Piping Supports. Piping supports shall be 
attached to the cooler strncture and not welded to the 
cooler sheet metal. 

5.6'.12 Guards. Sheaves, belts, shafts, couplings and 
similar moving parts shall have removable safety 
guards that meet occupational safety and health 
(OSHA) standards. 

5.6.12.1 Guard Tolerance. Safety guards shall 
protect to within ½ inch of stationary housings and 
shall be sufficiently rigid to withstand deflection 
and prevent rubbing as a result of bodily contact. 
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SECTION 6 
PRESSURE VESSELS 

6.1 General. 

6.1.1 Code. Pressure vessels handling compressed 
gas shall be constructed iri accordance with ASME 
Boiler and Pressure Vessel Code, Section VIII, Divi­
sion I (latest edition), and cod·e stamped if the work­
ing pressure is 16 psig or greater and with an inter­
nal diameter greater than six inches. 

6.1.2 Material. Pressure vessels shall be fabricated 
from pipe or rolled plate in accordance with material 
specifications contained in the ASME Boiler and 
Pressure Vessel Code, Section VIII. 

6.1.3 Corrosion Allowance. Corrosion allowance for 
pre ssure vessels will be specified by the purchaser . 

6.1.4 Flanges. Weldneck raised face flanges shall be 
used unless specified otherwise. Ring type joints or 
spit·al wound metallic gaskets with centering ring 
shall be employed for ANSI Class 900 flanges or 
higher. Slip-on flanges, when used, shall be installed 
with full fillet welds and full internal fillets . 

6.1.6 Connection Size. Connections up to 2 inch 
diameter may be threaded. Only manufactured 
threadolets sha ll be used. For connections above 2 
inch nominal diameter , only welded connections will 
be acceptable. 

6.1.6 Small Connections. Connections 1½ inches in 
diameter and smaller shall be designed in accordance 
with Paragraph 7.2. 

6.2 Scrubbers. 

6.2.1 Internals. Internals shall be designed to ensure 
that the inlet stream is not deflected toward the 
upper portion of the vessel. 

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

6.2.3 Safety Switch. Provision shall be made to keep 
internal safety switch floats out of high velocity 
areas. 

6.2.4 Mist Extractor. 300 series stainless steel or 
monel, vane or mesh type mist extractors shall be 
furnished unless otherwise specified by the pur­
chaser. Mesh type mist extractors, when furnished, 
shall be supported both above and below the mesh 
material. 

6.2.5 Equipment. Equipment furnished on scrubbers 
shall be manual drain, automatic . drain valve with 
liquid level controller, and high level safety shutdown 
switch. When specified , a reflex type liquid level 

gage with cocks and check valves and a pressure 
indicator with isolating valve shall be furnished. 

6.2.6 Diameter. The required scrubber diameter • 
shall be based on the scrubber class specified and 
determined using the procedure as follows unless 
otherwise specified by the purchaser: · 

D 

1. 'K' factors for determining maximum allowa­
ble superficial velocity for vertical compressor 
scrubbers are listed for each scrubber service 
class described as follows: 

Scrubber Service Class 'A', K = 0.36 

Scrubbing for design conditions only. No capacity 
for liquid slugs from inlet p iping, or condensation 
mists produced by inlet valve throttling. No 
capacity fol' gas flow increases due to start-up 
surges, pressure changes, or compressor clear­
ance adjustments. No capacity for changes in gas 
and liquid densities and temperature. 

Scrubber Service Class 'B', K = 0.25 

Scrubbing for design conditions plus moderate 
additional scrubber capacity. Generally used only 
for interstage scrubb ·ers without sidestreams. 

Scrub .her Service Class 'C', K = 0.18 

Scrubbing for design conditions plus substan tial 
additional scrubber capacity. Generally used only 
for suction scrubbers. 

2. Maximum allowable superficial velocity, the 
gas actual volume flow rate, and the minimum 
scrubber diameter required shall be calculated 
by the following formulas: 

= K ~ 

d11 

P
0 
* S * 28.96 lbs. of air/mol · 

T
0 

"'Z * 10.78 psia-scf/mol·deg. R 

Q
8 

* S * 28.966 lbs. of air/mo) 

879.6 scf/mol"' 86,400 sec./day * d
11 

= / Q8 * 144 

Va* 0.7854 
Whe1·e: 

V" = Maximum allowable superficial velocity 
through scrubber (ft./sec.). 

= Density of the liquid at operating conditions 
(lbs,/cu. ft.) 

= Densi ty of the gas at operating conditions 
(lbs./cu. ft.). 
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