PACKAGING
CONSIDERATIONS
FOR
RECIPROCATING

COMPRESSORS
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DETERMINATION OF REQUIRED PERFORMANCE
e Suction Pressure Ranges

* Discharge Pressure Ranges

 Gas Temperatures

« Capacity

« Gas Make-up

* Environmental Location (Elevation & Temp)
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SELECTION OF EQUIPMENT
* Total Horsepower Requirement
* Number of Stages of Compression
* Electric Motor or Natural Gas Engine
* One Large Unit, or Several Smaller Units
* Cooler Sizing Based on Performance

* Environmental Location of Equipment

....Design, Engineering & Vibration Analysis



....Design, Engineering & Vibration Analysis



....Design, Engineering & Vibration Analysis



....Design, Engineering & Vibration Analysis



PACKAGE
DESIGN
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ANALYSIS CONSIDERATIONS

» Structural Analysis

* Torsional Analysis

* Acoustical Analysis
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STRUCTURAL
ANALYSIS
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STRUCTURAL ANALYSIS

* PACKAGED SKIDS

 Package layout, skid design and pedestal design

* Beam sizing and support locations

* Lift Analysis - AISC stress, deflection and padeye calcs

* Operating Analysis - wet weights and unbalanced forces
* Wind, seismic and ship motion stress analysis

* Centers of Gravity - Lift and operating

* FOUNDATION INSTALLATIONS

* Equipment placement and attachment methods
 Concrete design and rebar sizing
* Geotechnical considerations
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STRUCTURAL ANALYSIS

* DYNAMIC ANALYSIS - NATURAL FREQUENCIES

* 3-D finite element models

* Accurate static equipment and piping loads

* Accurate dynamic loads - mechanical and gas

e All skid structural members included

* Excitation forces - comparisons to natural frequencies

* DYNAMIC ANALYSIS - COMPRESSOR SIMULATION

 Unbalanced forces - forcing functions at operating speeds

 Forcing function speeds - set at natural frequencies within
the operating range

* Vibration - natural frequency excitation monitored

* Modifications - required at excessive vibration areas
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TORSIONAL
ANALYSIS
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TORSIONAL ANALYSIS

* Must be performed on all electric motor
driven units — no exceptions

* Typically performed on a few initial
units for engine drives with no previous
experience.

* Must be performed on all gas engine
driven units above 5000 HP

 Determines If additional mass is
required in the form of flywheels
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ACOUSTICAL
ANALYSIS
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ACOUSTICAL ANALYSIS

AP|1 618 - DESIGN APPROACH 2 (M2 thru M4)

* M2 - Pulsation Levels and Shaking Forces

* M3 — Pressure Drops thru Bottles/Orifices

* M4 — Piping mechanical natural frequencies (spans &
nomo-grams), pipe support types & locations

APl 618 - DESIGN APPROACH 3 (M2 thru M8)

e M2-M4 plus......

* M5 — Cylinder manifold system nat. frequencies & mode shapes
* M6 —Cylinder manifold system stress & vibration from pulsation
* M7 — Piping mechanical mode shapes & pulsation stresses

* M8 — Pulsation stresses on bottle shell & internals
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DESIGN
APPROACH 3

MECHANICAL
ANALYSIS
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3D MODELING USING FEA

=
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TECH TRANSFER, INC.

RECIPROCATING COMPRESSOR APPLICATIONS

* Equipment Sizing and Selections

 Foundation Design & Structural Layout & Design
« Structural Analyses to Conform to all Codes

« Acoustical Analyses to Conform to API 618

* Vessel Sizing and ASME Calculations

* Field Vibration & Failure Analysis
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