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MACHINERY ANALYSIS

Transient Conditions on Small Bore Piping

Transient vs. Steady State Vibrations
Many owners are working with BETA to take proactive steps to reduce small bore piping (SBP) problems. This
update highlights one question that often comes up:

Is it important to evaluate transient operating conditions on small bore piping?

Failure of small bore piping (SBP) continues to be the number one failure we see on many machinery packages —
both liquid pumps and gas compressors. SBP refers to relief lines, drain piping, sight glasses, and small appendages
attached to main process lines — typically two inches or less in diameter. A gas or liquid release at a facility will
generate untold losses such as staff safety consequences, environmental remediation, public exposure, increased
regulatory costs, and of course, downtime.

In our definition, a transient condition includes:

e The start-up and ramp up of a pump station

e  Shutdown including ESD events

e Throttling of a pressure control valve during a temporary
condition or other seldom run conditions

Why worry about transient conditions?
There are a couple of reasons:

First, many operators often do a vibration check on rotating machines and
the piping system. These checks are typically performed during steady
state operations and do not include testing during a transient event. This
means the operator is not aware of vibration risks during these events.

Second, the design of SBP is hit and miss. In many situations, the design
of SBP is left up to the installers in the shop or field. The result can be an
inconsistent approach to SBP design standards. In other cases, the
design team may evaluate the SBP design, but the design may be based
on steady state conditions and may not evaluate the range of transient
conditions. Vibration Audit on Small Bore Piping

High Transient Vibrations

Here is an example that illustrates the risk. During a field inspection for a pumping facility, BETA measured vibration
across steady state and transient conditions. A multi-channel analyzer is used to assess SBP vibration at key
locations. The data is captured across a long time period and specialized software is then used to process and
analyze the results.

The following chart illustrates just one of many results from different customer locations. The vertical scale is overall
vibration amplitude (inches per second peak). The horizontal scale is time (seconds). The vibration screening
guideline is also shown as a black horizontal line. Each color represents a different test point in the station. For
simplicity, only 16 channels of the 56 channels of data captured are shown.
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The green box illustrates testing during normal “steady state” operating conditions. Vibration is well below BETA’s
screening guideline.

The red box illustrates high vibration measured while testing different transient events. The vibration levels
significantly exceed the guideline. In this case the transient events measured will occur several times per month, thus
increasing the risk of failure over time.

Is this a Reliability Risk?

Transient vibrations may be tolerated if they seldom occur. However, if the transient event happens on a regular
basis, then the risk of fatigue failure should be considered. Depending on the frequency of the vibration and stress
levels during the transient event, it may only take a few hours for the SBP to achieve enough cycles to cause a crack.

This example illustrates how transient conditions can be a culprit in SBP failures. BETA'’s Vibration Survey, or
baseline assessment, is a good way to identify SBP vibration risks and can include testing during transient
operations.
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