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INTRODUCTION                                                                                                     
With recent legislation, the Environmental 
Protection Agency (EPA) has ruled for man-
datory tracking and reporting of greenhouse 
gases for petroleum and natural gas systems. 

Acoustic Emission (AE) technology has been 
developed as a solution for this inspection 
with both manual testing and permanent in-
stallations for the purpose of detecting and 
quantifying the leak rate.

Current Condition:
Through valve leak detection has been an im-
portant issue for engineers and inspectors for 
many years. Valves were found to be leaking 
after expensive product went to the flare. This 
is too late in the process and the leaks needed 
to be found so the valves can be repaired or 
replaced. There needed to be a portable way 
of determining a through valve leak and esti-
mating the quantity of leaking material.

VPAC 
MISTRAS Group has the instrument to cor-
rectly detect through valve leaks, the VPAC™. 
The VPAC™ is an acoustic emission instrument 
that has been the through valve leak detection 
standard for over 15 years. Based on over 10 
years of research, the VPAC™ can estimate the 
quantity of material leaking through the valve 
using the accompanying proprietary software. 

With over 400 systems currently in use, the 
VPAC™ is the instrument of choice for through 
valve leak detection.

 The VPAC™ II unit is a handheld digital AE leak 
detector.  It has been designed to replace the 
very successful VPAC™ and includes several 
improvements that are now possible with new 
technology advancements.

The user interface is simple and intuitive, and 
the unit retains all settings even when pow-
ered down.  The instrument is powered by four 
rechargeable AA batteries which will last sev-
eral weeks in typical use.  Battery replacement 
and charging is quick and easy, so downtime is 
minimized.

The VPAC™ II unit contains all the features you 
need to determine if valves are leaking, where 
they’re leaking, and at what rate they’re leak-
ing.  The features of the VPAC™ II include:

• Stores a reading, as well as upstream and 
downstream readings, for up to 100 valves 
at a time

• Loads a complete testing route with valve 
names & physical properties from VPACwin™

• Calculates Leak rates directly on the unit
• Transfers all stored data to notebook or 

desktop PC  with VPACwin™ software via a 
simple, wireless Bluetooth interface

Acoustic Leak Detection and Quantification for Through Valve Leakage...
as Mandated by 40 CFR, Part 98

MANDATE 40 CFR.98.234.5 

“ Use the acoustic leak detection 

device to detect through-valve leak-

age.  When using the acoustic leak de-

tection device to quantify the through-

valve leakage, you must use the 

instrument manufacturer’s calculation 

methods to quantify the through-valve 

leak. 

 
“
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CASE STUDY 
A valve under suspicion of leaking was iden-
tified and tagged to be tested. The inspector, 
using VPAC™, first cleaned debris from the 
valve, applied couplant to the valve area to 
be tested and placed the sensor on the valve 
body. The steady reading was stored in the 
VPAC™ and readings were taken upstream and 
downstream of the valve and also stored. The 
valve body had the highest reading and thus 
was determined to be leaking.

Once it has been determined that the valve 
is leaking, the maximum signal measurement 
(from the valve body), along with the pressure 
differential across the valve, the valve size and 
valve type are input into a proprietary algo-
rithm (shown below).  This algorithm calcu-
lates the leak rate in:
• liters per minute
• ft*3/hr
• gal/hr 
• Can convert the leak rate to tons per year  

and $/yr loss
• Root based software compliant to 40CFR 98 

 In situations where the surface temperature 
at the measurement point is above 250 oF, di-
rect coupling of the sensor to valve body is not 
possible.  In these cases, a metal waveguide 
(shown at right) is used to couple the sensor 
to the test piece.  The signal loss of the wave-
guide is taken into account when making the 
measurement.

SENSITIVITY:
When used on gas systems, the VPAC™ system 
is capable of detecting leaks as small as 1 liter 
per minute.  This is because the sensor is vir-
tually on top of the leak source and attenua-
tion of the signal is not a factor.  Counting for 
standard pressure and temperature (14.696 
psia and 60 oF), this corresponds to 2.12 SCF 
per hour.

SERVICES: 
The intelligent device allows the end user or 
MISTRAS Service inspectors to pre load the 
valve route directly into the device prior to 
taking readings. This saves significant time and 
helps validate the inspection. All information 
collected is easily transferred to a PC that gen-
erates fixed and custom reports documenting 
the inspections for submittal.
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Above: VPACwin™ Leak Calculation
and Bluetooth Transfer Screen

Left:  VPAC™II kit shown with both 
standard and optional accessories


