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Introduction:

An increase in the demand for energy worldwide has driven the
search for alternative primary sources of energy, even to the most
remote locations of the globe. Natural gas, one of the leading
alternative energy choices for fueling industries today, is consid-
ered the cleanest burning fossil fuel with minimal environmental

impact.

The most popular way to move gas from source to end user is
through pipelines, based on its relatively low energy content per
unit of volume. However as transportation distances increase,
so does the cost of the pipeline — making it difficult to transport
natural gas from the wellhead to customers economically. To op-
timize the transportation of natural gas, a liquefaction process is
used. This process converts natural gas into liquefied natural gas
(LNG) by refrigerating natural gas to -260°F (-162.22°C), result-
ing in the reduction in the volume by approximately 600 times its

gaseous form.

Liquid Natural Gas Treatment Process:

The chemical make-up of natural gas includes complex contami-
nate such as CO2, H2S, CO and other acidic gases which can
hinder the liquefaction process. For example, CO2 can freeze
on the exchanger surfaces, plugging lines and reducing plant ef-
ficiency. Therefore there is a need to extract the CO2 before the
liquefaction process begins. This is needed not only to overcome
the process bottle necks, but also to meet LNG product specifi-
cations, prevent corrosion of process equipment and the plant

environment.

There are many gas treating processes available for the removal
of CO2 from natural gas. These processes include: chemical sol-
vents, physical solvent, adsorption processes, hybrid solvents,
and physical separation. These chemical and physical solvents
or a combination of these have been used extensively in existing

LNG facilities. There is one common factor to all of these gas

treating processes.
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re-gasification processes and electrical arcing components incor-
porated into the control cabinet. This environment is known as a

Class |, Division 2, Hazardous location.

Automation Control Systems in Hazardous Environments:
Several options are available to deploy an automation control sys-
tem in a hazardous environment. In the past, NEMA 7 Explosion

Proof Enclosures were predominately used to install the electrical



controls. These enclosures are designed to prevent any arcing or
flame from a component failure inside the enclosure to the outside
volatile process area. Today, a NEMA 4/4X industrial enclosure is
commonly utilized with an Air Purge System. These systems ex-
change the air from inside the enclosure with fresh air processed
through the purge system - minimizing high concentration lev-
els of hazardous gases in the enclosure which could cause an
explosion with an arcing component, such as a electrical relays,
switches, fuses, circuit breakers, etc. As an replacement to both
of these options, E-T-A offers a line of solid state electronic circuit
breakers for Class |, Division 2, Hazardous location applications.
This new solid state technology is an alternative for protecting 24
VDC field devices in a hazardous location because as long as all
the components installed in an electrical control enclosure have
a Class |, Div. 2, approval, the NEMA 7 enclosure and/or Purge
System are no longer needed to meet most application specifica-

tions.

Real Life Example - Salof Companies:

In recent months E-T-A, along with Salof Companies a leading
Liquid CO2 and LNG system supplier, successfully deployed its
new solid state electronic product on an LNG Pre-Treatment ap-

plication.

Several factors lead the Salof Control Engineering team to imple-
ment this new technology into its design including the need to
meet specifications to protect all field devices with overload and
short circuit protection, as well as provide a means for individual
disconnection of each field load in a Class |, Division 2, hazard-

ous location.

Integration of the ESX10-T:

Alan Dingeldein, EPM/Control Engineer on the project, discovered
this new solid state technology through an electronic newsletter
sent by Weidmuller. By integrating E-T-A’'s solid state device,
Salof benefitted from better protection for field devices than any
other technology available for 24VDC switch mode power sup-
plies. The E-T-A product is designed to detect both an overload
and short circuit condition within 200 ms of the overcurrent event.
Because this component has a current-limit function it will supply
no more than 1.3 times rated current of the circuit breaker at any
time during the fault condition, then after 3 seconds completely
disconnects the current from the switch mode power supply to
the load. In the event of an overload or short circuit, the device al-

lows for individual disconnection between the power source and

the load via a power switch on the face of the product. Other
models have a Remote Reset option allowing a PLC/DCS control
output to disable or disconnect the current flow to the field load
preventing the power supply from being compromised by a single

point of failure.

This product carries a UL 1604, Class I, Div. 2 (CID2) approval,
which allows it to be used in this application with a CID2 switch
mode power supply, I/O modules, terminal blocks, and industrial
switches. Because all of the components were CID2 approved,
a purge system was not required for this project. The system
was deployed in a standard NEMA 4X, double door enclosure.
This saved significant time and cost throughout the entire project
cycle, from the design phase, to electrical checkout, to customer
acceptance testing, to final site installation. In the long term, the
end user will not have to maintain a purge system and the associ-

ated output alarms to the Process Control System.

The basic device is de-
signed with a Red/Green
LED mounted on the face
which allows for imme-
diate visual indication

of the circuit breakers

output status to simplify

troubleshooting 100’s of I/O field devices. More advanced mod-
els have an active high or low output single that can be used
to integrate with the PLC/DCS control system or enclosure door
mounted pilot light. This feature increases production for the end
user by locating the root cause of failure of the field devices very
quickly, and allows them to get back on line, producing product
once again. As an additional benefit, the status indication on the
device reduced the amount of time necessary to identify faulty in-

struments in the control system during to initial electrical start-up.

Outcome:

The integration of this alternative approach enabled Salof to meet
its project goals by fulfilling the required Class I, Division 2 load
protection and individual disconnection all of the field instruments
and valve devices. The use of the E-T-A product eliminated the
need for a purge system which reduced the overall equipment and
labor cost of the project. This lead to a reduction in the amount
of time needed to perform the initial electrical startup of the con-
trol system based on the LED status indication of the solid state

electronic circuit breaker.



About Salof:

The Salof Companies are comprised of four independent compa-
nies: Kryopak Inc., Salof Refrigeration Co., Inc., River City Indus-
trial Refrigeration, Inc., and Acid Recovery Systems Inc. All four
companies specialize in the refrigeration and cryogenic fields. The
Salof Companies operate under a single management structure

sharing common resources, philosophies, and personnel.

Salof is a world leader in cryogenic plant design and fabrication
with a proven track record of supplying fully integrated modular-
ized plants that exceed customer requirements and meet all re-
quired local, federal, and international codes. Salof has delivered
several LNG plants and installed over 100 CO2 Liquefaction Fa-
cilities worldwide since 1977. Salof is located on nine acres in
New Braunfels, Texas, just a few minutes outside of San Antonio.
The location is owned by Salof and includes offices and 300,000
square feet of enclosed manufacturing space. The remaining
area is used for outdoor construction and plant assembly when

required.

About Weidmuller:

Weidmdiller is a leading international provider of solutions for elec-
trical connectivity, transmission and conditioning of power, signal
and data in industrial environments. The complete product and
service portfolio consistently assures both Weidmidiller and its cus-
tomers of competitive advantages and an increase in value. The
Weidmdller Group owns manufacturing plants, sales companies
and representatives in more than 80 countries. In its fiscal year
2009 Weidmdiller reached sales of 401 million Euros with 3,700

employees.

About E-T-A

E-T-A Circuit Breakers is the world’s leading manufacturer of cir-
cuit breakers for equipment and is the only resource for all circuit
protection technologies: thermal, thermal-magnetic, magnetic,
electronic and high performance. E-T-A circuit breakers are avail-
able in more than 150 models and 350,000 different configura-
tions. All models are precision-manufactured, perform second-to-
none, and fit the ever-increasing number of applications created
by advancing technology. E-T-A is also a world leading manufac-
turer of state remote power controllers (SSRPCs), power manage-
ment systems and over current detectors. E-T-A serves industrial

OEMSs and end-users.
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