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General 618-I-01/08

 Is ASTM A 395 to apply to non pressure containing NI castings? Yes

618 4th Ed. - 

June 1995

2.1 In API 610, 617, 611 and 612, there are some sections about the 

allowable forces and moments acting at the nozzles of the pump, 

turbines, and compressors.  Normally, these are based on the 

specifications of NEMA SM23 with adding some factor, but in API 618, 

we didn't find any words about that.   So, please tell me which standard 

will be adapted and where we can get it.   Our LPEC is a petrochemical 

engineering corporation and imported some reciprocating compressors 

ACC to API 618 we can't find any standard.

Reciprocating compressors differ from the machines you reference in 

that they are isolated from their piping by pulsation bottles or vessels.  

These latter vessels, through their mass and support system, absorb 

much of the loads from the piping.  

You are correct, there are no nozzle load limits specified in API 618; 

however, 2.1.11 makes it the joint responsibility of the user and vendor 

for the machine to perform satisfactorily.   Section 2.6.2.2 defines the 

coordinate system for applied nozzle loads and requires the 

manufacturer to furnish allowable loads.  It is recommended the user 

consult the manufacturer for guidance. 

618 4th Ed. - 

June 1995

2.1.1 618-I-02/03 Background:  As we all know horizontal reciprocating compressors are 

fitted with rider rings on the piston, which are likely to be worn out with 

continuous operation.  Hence compressor manufacturers recommend a 

yearly maintenance to replace these parts. Since 2.1.1 calls for "an 

expected uninterrupted operation of at least 3 years", my question to 

you is, that whether such 3 years continuous operation is really 

possible or not, OR, this clause neglects the downtime required for the 

annual maintenance.

Question:  Does API 618 insist, that the compressor be designed for 

three years of maintenance free operation?

Yes, it is the intent of this standard to provide equipment (including 

auxiliaries) that has been designed to provide 3 years of uninterrupted 

operation, without annual maintenance.  It is realized that there are 

some services where that objective is easily attainable and others 

where it is more difficult.  The system design is a very important 

criterion in meeting this objective.  Note that this is a design 

requirement.  Manufacturers may choose to recommend reduced 

maintenance intervals dependant upon the proposed operating 

conditions.
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2.2.4 618-I-03/04 Background:  We have experienced some failures in compressor 

crossheads due to inadequate lubrication, and some manufacturers 

perceive that API requirements for load reversals are only minimum 

requirements, and hence meeting them would not guarantee that 

lubrication is adequate. Their standpoint is that API 618 does not state 

that the compressor has to be designed to run at this minimum 

requirement, simply that the criteria should be met. The same 

requirement existed on the 3rd edition of API 618, and my 

understanding is that it will be kept unchanged on the forthcoming 5th 

edition.

Section 2.4.4 requires that the duration of the load reversal at the 

crosshead pin shall not be less than 15 degrees of crank angle, and that 

the magnitude of the peak combined reversed load shall be at least 3% 

of the actual combined load in the opposite direction. 

Question:  Is it the intent of API 618 that this amount of load reversal be 

enough to ensure correct lubrication of the crosshead assembly?

Question 2:  If the manufacturer's design requires a larger load reversal 

to ensure proper lubrication, should this be 

considered a deviation to 2.4.4?

Reply 1:  The API 618 Task Force is unable to respond to this question 

at this time.  This information is currently under consideration by the 

task force and will appear in the next edition once specific guidance has 

been developed.

Reply 2:  See Reply 1.

618 4th Ed. - 

June 1995

2.5.1 Regarding Section 2.5.1:  Does this Section require that a detailed 

lateral study of the compressor crankshaft be carried out, or is it 

sufficient that the study only include the drive system?

This Section was intended to have a primary focus on the drive train of 

the compressor, since, in most cases, the lateral stiffness of the 

crankshaft is very high and the lateral frequencies are typically well 

above the operating speed range.  Consequently, a detailed lateral 

study of the crankshaft would not normally be necessary, or expected.  

The report of such a study would not normally be necessary, or 

expected.  The report of such a study should contain a statement 

indicating that a detailed lateral study of the crankshaft was not 

performed and the reasons.  Any studies performed by the 

manufacturer or similar equipment should be cited as a means of 

substantiating the statement.  If a lateral critical speed was expected to 

be below, within, or close to, the operating speed range, then a detailed 

laterals study of the crankshaft would be necessary. 
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2.5.2 According to 2.5.2 of API Standard 618, "except for the belt driven units, 

the vendor shall provide a torsional analysis of the complete drive train. 

  Torsional natural frequencies of the driver-compressor system 

(including couplings and any gear unit) shall be avoided within 10 

percent of any operating shaft speed and within 5 percent of any other 

multiple of operating shaft speed in the rotating system up to and 

including the tenth multiple.  For motor-driven compressors, torsional 

natural frequencies shall be separated from the first and second 

multiples of the electrical power frequency by the same separation 

margins."  Is the required distance in % a + or - (Amplitude) or Peak to 

Peak declaration?

We do not understand the reference to amplitude or Peak to Peak.  

Torsional natural frequencies shall be avoided:  in the range of 90% 

(100 - 10) of any operating shaft speed; and, in the range of 955 (100 - 

5) of a multiple of operating shaft speed to 105% (100 + 5) of that 

multiple operating shaft speed.  Please refer to API 684 for a detailed 

discussion on torsional analysis. 

618 4th Ed. - 

June 1995

2.5.3 Regarding Section 2.5.3:  Does this Section require that a detailed 

lateral study of the compressor crankshaft be carried out, or is it 

sufficient that the separate study only include the quill shaft system?

This Section only requires an analysis of the low-speed quill shafting 

and coupling. 

618 4th Ed. - 

June 1995

2.6.2.6 Referring to Section 2.6.2.6, when specified, the running bore of the 

cylinder shall be coated with tetrafluoroethylene (TFE).  The method of 

application shall be agreed on by the user and the vendor.  Please 

provide some references for process gas compressors using such 

coating, and the benefits and features of this coating.

There are two known methods of applying such a coating.  One is to 

spray the liner with an aerosol containing tetrafluoroethylene, and the 

other is to burnish the liner with solid tetrafluoroethylene.  Some 

purchasers believe that this coating shortens the break-in period of a 

non-lubricated compressor cylinder and reduces that initial wear on the 

piston rings and rider bands.  It is for this reason that the process is a 

"when specified" requirement, with the method to be agreed upon by 

the user and the vendor. 

618 4th Ed. - 

June 1995

2.12 Are the thermostatic valve bodies in the cooling circuit required to be 

cast steel or is cast iron acceptable?

The oil temperature control valve in the lubricating oil cooling system, 

as illustrated in Figure G-5 is required by Section 2.12.5 to be steel.  

The temperature control valve in the jacket water cooling system, as 

illustrated in Figure G-1, Plan D, is required by Section 3.7.1.12.8 to be 

steel. 

618 4th Ed. - 

June 1995

2.12.3.4 618-I-01/04 Question 1:  Section 2.12.3.4 states: “The rated pressure for the frame 

lubrication system shall be a gauge pressure of 10 bar (150 psi) 

minimum. Please clarify whether 10 bar is the recommended design 

pressure or the normal operating pressure.

Question 2: What is the significance of specifying 10 bar when the 

normal operating pressure in lube oil systems of various compressor 

manufacturers is a maximum of 5 bar?

Question 3: Does the bullet (●) in 2.12.3.2 apply only to the purchaser 

specifying the type of driver for the lube oil system?

Reply 1:  This requirement refers to the minimum design pressure.

Reply 2:  See Reply 1.

Reply 3:  Yes.
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2.13.3.1 Referring to Section 2.13.3.1 of API Standard 618, are the bonnets of 

heat exchangers in the cooling circuit required to be cast steel or is 

cast iron acceptable?

For the heat exchangers in the lubricating oil cooling system, 2.13.3.1 

requires the oil-pressure containing components to be steel.  There are 

no specific materials requirements in API Standard 618 for the water 

pressure containing components.  Where the purchaser does not 

specify specific materials requirements on the data sheet, then, in 

accordance with 2.14.1.1, the manufacturer's standard materials of 

construction are acceptable. 

618 4th Ed. - 

June 1995

2.14.3.5 618-I-01/07 Are production tests on castings as described in 2.14.3.5.1 through 

2.14.3.5.4 applicable to all casting pieces for reciprocating 

compressors, or only for pressure-containing castings?

Yes, Sections 2.14.3.5.1 through 2.14.3.5.4 pertain to testing for all 

castings.

618 4th Ed. - 

June 1995

3.1.2.2 Referring to Section 3.1.2.2 of API Standard 618, which of the following 

applies:   (1) The specified motor reserve of 10 percent applies to the 

design phase and when measured during actual operation the reserve 

measured may be less than 10 percent in accordance with the 

tolerances for power (3 percent maximum, as per point 2.1.13 of API 

618) and the measuring instruments (as per Acceptance and 

Performance test)., or (2) The motor reserve of 10 percent has to be 

available in the full amount at any time.

This Section allows for the selection of a driver of the appropriate rating 

during the design phase.  The 110 percent applies at the design 

phase.  Please also refer to the last Section of Appendix B. 

618 4th Ed. - 

June 1995

3.1.2.6 618-I-01/02 Section 3.1.2.6 says, “For induction-motor-compressor installations, 

motor current variations shall not exceed 40 percent of the full load 

current".  Assuming, for instance, that the full load current of the motor 

is 100, should the current variations be between 60A and 140A or 

between 80A and 120A?

The method for determining the actual limits of current variation is 

described in the NEMA Standard MG 1 Section 20.82 which requires 

that the "maximum value" of the stator current be measured by 

oscillograph or similar instrument (not by ammeter) and is assumed as 

1.41 times the rated full-load current. The maximum current variation is 

limited to 40 percent of this "maximum value".  Consequently the 

minimum value of the current variation (measured by oscillograph or 

similar instrument) is the "maximum value" minus 40 percent. 

618 4th Ed. - 

June 1995

3.7.1.12.21 618-I-01/02 Compressor tubing is mandated to be seamless stainless steel in 

Section 3.7.1.12.21 but Table 5 allows either stainless or carbon steel. 

Which one is correct?

Section 3.7.1.12.21 is correct.  Table 5 will be corrected in the next 

edition of API 618.

618 4th Ed. - 

June 1995

3.9 618-I-02/01 Section 3.9 of API 618 discusses pulsation dampers.  There are two 

equations to calculate the suction and discharge bottle volumes.  

Equation 7 is given to calculate the peak-to-peak pulsation level in a 

line.  I want to calculate the peak-to-peak value of the bottle themselves.  

What equation is available? 

A method for calculation of peak to peak pulsation levels in the 

pulsation bottles is not addressed by API 618 4th Edition.

618 4th Ed. - 

June 1995

3.9.1 618-I-02/05 Section 3.9.1, refers to “selected piping configurations” as being a 

possible pulsation suppression device. If a pulsation suppression 

device is remotely mounted from the compressor flange and requires 

additional interconnecting piping, is this interconnecting piping 

included in the pressure drop calculation?

Yes.
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3.9.2 Referring to section 3.9.2.2.2 of API Standard 618, for Design Approach 

1 and for initial commercial sizing, pulsation suppression devices shall 

have minimum suction surge volume and minimum discharge surge 

volume (not taking into account liquid collection chambers), as 

determined from Equation 2 and 3.  In SI units, VS = 8.1 PD(KTs/M)
1/4

 and 

Vs is greater than or equal to Vd.   And in customary units, Vs is greater 

than or equal to 0.028 cubic meter, Vs = 7 PD (KTs/M)
1/4

, and Vs is greater 

than or equal to one cubic foot.  Where VS = minimum required suction 

surge volume, in cubic meters (cubic feet); K = isenotropic 

compression exponent at average operating pressure and temperature; 

TS = absolute suction temperature, in Kelvin (degrees Rankine); M = 

molecular weight; and PD = total net displaced volume per revolution of 

all compressor cylinders to be manifolded in the surge volume, in cubic 

meters per revolution (cubic feet per revolution).  Is PD the sum of the 

volumes of the head end plus the crank end side of the cylinders or is it 

simply the piston area multiplied by the stroke 

(swept volume as used in API 11P)?

PD is the net displace volume at each end of each cylinder manifolded 

to the surge volume.  The net displaced volume allows for the volume 

occupied by the rod in the crank end.    This committee cannot 

comment on the content of API 11P. 

618 4th Ed. - 

June 1995

3.9.2 I require clarification on the use of the equations listed under Section 

3.9.2.2 of API 618, dealing with the design of pulsation and vibration 

control requirements (4th Edition, June 1995).  Sections 3.9.2.2.3 

through 3.9.2.7 provide formulae to predict peak-to-peak pulsation 

levels that are acceptable.  However, these peak-to-peak values do not 

appear anywhere in other equations covering the sizing of the pulsation 

suppression devices.  Hence, there appears to be no influence of peak 

levels on device sizing, which seem counter-intuitive.  The same can be 

said for Appendices N and O.  Can you please provide clarifications on 

this observation?   Thank you.

The equations you cite do not predict pulsation levels.  They provide 

limitations on pulsation levels.  The actual pulsation levels for a given 

system are determined by an acoustical analysis per 3.9.3.6, or in the 

case of a design approach one, the pulsation suppression devices are 

sized by the vendor using 3.9.2.2.2 which experience has shown to give 

reasonable results within its applicable limits.  Pulsation suppression 

devices are sized and configured to result in pulsation levels below 

prescribed limits.  The characteristics of the devices are used in the 

computer model which predicts pulsation levels. 

618 4th Ed. - 

June 1995

3.9.2.2.2 618-I-01/01 In equation 3.9.2.2.2 of API 618, does PD for a double-acting cylinder 

two times the swept volume? For example, if the cylinder is 9.5" in 

diameter with a 5" stroke is PD 0.205 ft3 or 0.410 ft3?

PD in this equation is defined as the “total net displaced volume per 

revolution of all compressor cylinders to be manifold in the surge 

volume…”.  In the case cited in the inquiry, if the double acting cylinder 

is the only cylinder manifold to the Pulsation Suppression Device in 

question, PD would  include the displacement volume from both sides 

of the piston. 
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3.9.2.2.2 618-I-01/01 What pulsation level in % peak-to-peak is to be expected using 3.9.2.2.2 

for the suction tank?  What about the discharge tank?

It is assumed that by suction tank and discharge tank you mean the 

pulsation suppression vessels (bottles).  API 618 does not address 

peak-to-peak pulsation inside pressure pulsation devices.

The maximum allowable peak to peak pulsation levels at the cylinder 

flange resulting from the utilization of the equations in Section 3.9.2.2 

would be 7% of average absolute line pressure or that percentage 

determined by Equation (4) in Section 3.9.2.2.3 whichever is lower.  

The maximum allowable line side peak to peak pulsation  levels would 

be limited to the values determined by Equation (7), Section 3.9.2.5. 

These equations should be valid for both suction and discharge 

Pulsation Suppression Devices.

618 4th Ed. - 

June 1995

3.9.2.2.4 618-I-02/05 Section 3.9.2.2.4 states the maximum allowable pressure drop across a 

pulsation suppression device. For multiple pulsation suppression 

devices, no recommended limit is stated in excess of that defined by 

Equation 5, can be designed while still conforming to allowable levels 

for each suppression device. Is there a recommended “total” pressure 

drop limit that can be applied for a suction or discharge system for a 

single stage?

Multiple pulsation suppression devices in series are not covered by the 

standard.  API can only provide interpretations of the requirements that 

appear in the standard.

618 4th Ed. - 

June 1995

3.9.3.13 Are studded pad-type inspection openings as allowed in Section 3.9.13 

considered flanged branch connections when determining the 

reinforcement required?

No. 
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3.9.3.5 618-01/05 Background:  We have new pulsation bottles that are being fabricated 

and stamped as ASME pressure vessels.  The compressors fall within 

the scope of the API 618, so I am trying to make sure the bottles comply 

with the additional requirements in API 618 with regard to the flanged 

branch connections (nozzles) in 3.9.3.5.

Question 1:  For sake of discussion, we have a shell with a nominal 

thickness of 2.000 in.  We are attaching a 6 in. nozzle to the shell made 

of 6 in. pipe (OD = 6.625 in.).  The nozzle will be an insert type (it is 

inserted into the shell wall versus an abutting type).  From the above 

requirement, it appears that the cut-away area for nozzle reinforcement 

would be calculated as 2 in. nominal shell thickness times 6.625 in. cut-

out diameter (for the 6 in. nozzle), resulting in a cut-away area of 13.25 

in
2
. Normally, the A-required in the ASME Code is calculated using the tr 

of the shell (or head).  Thus, the above requirement appears to require 

100% area replacement of the nominal shell (head) thickness no matter 

what tr calculates out to be.  Do you agree with my 

interpretation of this?

Question 2:  Does the term “connection wall” in 3.9.3.5 mean 

just the nozzle neck, or does it also include the shell wall.  

In other words, does this mean that the A-required (cut-away 

area) as calculated above must be completely replaced by 

added reinforcement material (repad and welds), and that you 

can not take reinforcement credit for excess thickness in the 

nozzle neck (“connection wall”) and possibly no credit for 

excess shell thickness?

Reply 1:  Yes

Reply 2:  Yes.

618 4th Ed. - 

June 1995

3.9.3.5 Referring to Section 3.9.2.7 of API 618, when calculating the maximum 

allowable peak-to-peak level of individual pulsation components (P1%) 

according to Equation 8 for pressure less than 3.5 bar, is the actual 

value of the component allowed calculated as a percentage of 3.5 bar, 

or as a percentage of the actual absolute line pressure?

The maximum allowable peak-to-peak level of individual pulsation 

component is calculated as a percentage of 3.5 bar.  For low pressure 

applications, the concern is the forces generated by the pulsations, not 

the actual level of the pulsation.  At very low pressures the forces 

become small even for large pulsations.  It is intended that the 

application of the rules be simplified at low pressures by flattening out 

the allowable level pulsation at pressures below 3.5 bar. 

618 4th Ed. - 

June 1995

3.9.3.5 Referring to Section 3.9.3.5 of API 618, which "connection wall" is being 

referred to:  both flanged connection wall and the shell/head wall, or jut 

the flanged connection wall?

The "connection wall" being referred to is the flanged connection wall, 

not the shell or head wall. 
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3.9.3.5 What method of design calculations of the connections are used to 

satisfy both ASME Section VIII, Division 1, and API 618? 

This Section of API 618 requires a reinforcing pad of an area equal to 

the area of metal cutaway from the shell.  Extra area in the branch 

connection wall, such as through the use of heavy wall nozzles, is not 

to be counted.  Detailed reinforcement calculations in accordance with 

ASME Section VIII, Division 1 or 2, except as modified by API 618, 

satisfy the requirements.   Pulsation suppression devices operate in a 

pulsating, vibration-rich environment.   Deflection in the shell or head 

wall from external loads is a concern.  The API 618 modification is 

intended to add stiffness to the vessel at branch connections which 

may transmit external loads. 

618 4th Ed. - 

June 1995

4.1.9 According to Section 1.4.9 and Appendix B of API Standard 618, "the 

inlet volume is the flow rate determined at the conditions of pressure, 

temperature, compressibility, and gas compression - including 

moisture - at the compressor inlet flange.  To determine the inlet 

volume flow, allowance must be made for pressure drop across 

pulsation suppression devices and for interstage liquid knockout."  

Does the capacity of a compressor purchased to API 618 relate to the 

mass flow at the inlet of the compressor?  This is larger than, and in 

conflict with, ISO 1217 Section 3.4.1 and ISO 8012 Section 5.4.1, which 

relate to the volume flow delivered to the discharge.

The capacity of the compressor purchased to API Standard 618 is 

based on the inlet mass flow. 

618 4th Ed. - 

June 1995

Appendix 

N & O

618-I-01/03 I have a question regarding Appendix N & O of API 618. In both these 

sections equations are given to solve pulsation problems in piping 

systems.  In both sections an input of the equation is compressor 

speed in rpm. I believe this should not be rpm, but should be 

compression strokes per minute. Rpm would work for a 1 cylinder 

machine, but what about more than 1 pulses per/revolution.

 

For instance a three cylinder machine should use 3X rpm, not rpm as is 

stated. 

Can you please clarify this for me? 

The guidelines in Appendix N include compensation for multiple 

cylinders along with the rpm.  Refer to the equation in Section N 2.3.

The guidelines in Appendix O are based on a single cylinder per 

acoustic filter.  Sizing of acoustic filters applicable to multiple cylinders 

is not addressed.  Refer to the equation in Section O 2.1.

With respect to the three throw example that you mentioned, a three 

throw machine may not have a third order component, depending on 

the compressor arrangement.

618

5th 8.3.2.2 618-2010-1

Heat Exchangers like Intercooler, Aftercooler and Oilcooler 

Does this means that we have to prepare a helium gas leak test at 

maximum allowable working pressure for heat exchangers, too?  

No. 

618

5th 6.2.1 618-2011-1

In the item 6.2.1 it is stated that for fasteners of diameter equal to or 

greater than 24 mm shall be of the constant 3 mm pitch series. Are the 

piston rod´s thread affected? Or should be not considered as 

fasteners? 

The requirements listed in 6.2.1 do not apply to the piston rod threads


