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2ro-to-no down time and minimizes losses
ch flow solutions. This convenient plug-
ssure pumps, compressors, cylinder cradles

6 in. (2440 mm)
3 in. (1347 mm)
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rates and pressure to a vaporizer, while the reserve tank is being supplied with
lower pressure liquid. Its priority is to maintain supply pressure at or above the
required pressure setting. The unique design has self contained diagnostics that
alerts the operator when the system exceeds the flow rating.

The system uses ambient vaporizers to maintain pressure and convert the cryogen
into gas; therefore, the performance is dependant on the weather conditions. The
best ambient conditions are warm, dry air. The worst is damp air just above the
freezing point. The X series was developed and tested by Chart’s New Product
Development group in the harsh New Prague, Minnesota winter conditions for
optimal performance in the field. For example: The Trifecta X5 is rated to
deliver liquid nitrogen at 425psi @ 5,000 scth in ambient conditions similar to
Minnesota. If the end user can tolerate lower delivery pressures, the X -series can
deliver even greater flow rates (see figures 2-5). If the rated flows are not needed,
the system can be set to higher pressures. Use the following graphics to find the
flow capability for your conditions:

If the gas use requirements exceed the flow capability of the Trifecta system, the
result will be a drop in pressure. Excessive pressure drops can result in pressures
and flows at the laser nozzles that result in less than clean cuts (part rework may
be required)...
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of the system can be limited by the systems
not exceed flow in!

iven in selection of the bulk tank that

leak performance is critical in transferring
he Trifecta.

s and valves out of the Bulk tank must be
ve liquid lines and valves will reduce fill

nilding system of the bulk tank needs to be
[his sub-cool condition (pressure above the
ps keep flow rates up and the cryogen in the
Trifecta.

the bulk tank to the Trifecta must be kept as
limit to the length of pipe that can be used
th longer than as short as possible can lead
mal losses. Take great care in laying out

ng the liquid feed line will reduce its
creased fill times and reduced losses.



mstallation using the Tollowing map.
Use the rating graph that matches model, by moving from
your desired pressure set point to the right until you reach

your regional color.

Move down from this point to determine the regional flow

rating.
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Figure 2 - USA Regional Map
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When doing maintenance on the system, it is recommended that the manual 1solation
valve to the bulk tank be closed.

2.1 SAFETY SUMMARY

Strict compliance with proper safety and handling practices is necessary when
using a cryogenic system. We recommend that all our customers re-emphasize safety
and safe handling practices to all their employees and customers. While every possible
safety feature has been designed into the unit and safe operations are anticipated, it 1s
essential that the user of the cryogenic system carefully read to fully understand all
WARNINGS and CAUTION notes listed in this safety summary and enumerated below.
Also read the information provided in the Safety Bulletin for Oxygen and Inert Gases
following this Safety Summary. Periodic review of the Safety Summary is
recommended.

Excess accumulation of oxygen creates an oxygen-enriched atmosphere (defined by
the Compressed Gas Association as an oxygen concentration above 23%). Certain items
considered non-combustible in air may burn rapidly in such an environment. Keep all
organic materials and other flammable substances away from possible contact with
oxygen; particularly oil, grease, kerosene, cloth, wood, paint, tar, coal, dust, and dirt
which may contain oil or grease. Do not permit smoking or open flame in any area where
oxygen is stored, handled, or used. Failure to comply with this warning may result in
serious personal mjury.




External valves and fittings can become extremely cold and may cause painful burns
to personnel unless properly protected. Personnel must wear protective gloves and eye
protection whenever removing parts or loosening fittings. Failure to do so may result in
personal injury due to the extreme cold and pressure in the system.

Handle liquid so that it will not splash or spill. Protect your eyes and cover skin where
the possibility of contact with liquid, cold pipes and equipment, or cold gas exists. Safety
goggles or a face shield should be worn if liquid ejection or splashing may occur or cold
gas may issue forcefully from equipment. Clean, insulated gloves that can be easily
removed, and long sleeves are recommended for arm and hand protection. Cuffless
trousers should be worn over the shoes to shed spilled liquid.

Such clothing must be aired out immediately, removing the clothing if possible, and
should not be considered safe for at least 30 minutes.
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> CAUTION:

Before locating oxygen equipment, become familiar with the
relevant EU Directives or National Fire Protection Association
(NFPA) standard No. 50, “Bulk Oxygen Systems at Customer

Sites”, and with all local safety codes.

The NFPA standard covers general principles recommended for installing bulk oxygen
systems on industrial and institutional consumer premises.

> CAUTION:

To prevent possible tip over, do not leave tank standing upright
unless it 1s secured to its foundation (bolted down).

Transporting and erection of the tank should be performed in accordance with rigging
mstructions available from CHART. Failure to comply with these instructions may result
in serious damage to the container.

2.2 SAFETY BULLETIN

Portions of the following information are extracted from Safety Bulletin SB-2
from the Compressed Gas Association, Inc. (CGA). Additional information on nitrogen
and argon and liquid cylinders is available in CGA Pamphlet P-9. Write to the
Compressed Gas Association, Inc., 1235 Jefferson Davis Highway, Arlington, VA 22202.

From CGA Safety Bulletin
Cryogenic containers, stationary or portable are from time-to-time subjected to

assorted environmental conditions of an unforeseen nature. This safety bulletin is
mtended to call attention to the fact that whenever a cryogenic container is involved in

14



Incidents which require such practices be followed include highway accidents,
immersion in water, exposure to extreme heat or fire, and exposure to most adverse
weather conditions (earthquakes, tornadoes, etc.). As a rule of thumb, whenever a
container is suspected of abnormal operation, or has sustained actual damage, good safety
practices must be followed.

In the event of known or suspected container vacuum problems (even if an
extraordinary circumstance such as those noted above has not occurred), do not continue
to use the unit. Continued use of a cryogenic container that has a vacuum problem can
lead to embrittlement and cracking. Further, the carbon steel jacket could possibly rupture
if the unit 1s exposed to inordinate stress conditions caused by an internal liquid leak.

Prior to reusing a damaged container, the unit must be tested, evaluated, and
repaired as necessary. It is highly recommended that any damaged container be returned
to CHART for repair and re-certification.

The remainder of this safety bulletin ¢

may be encountered when a cryogenic contai
oxygen deficient atmospheres, oxygen-enricl

2.2.1 OXYGEN DEFICIENT ATMOSPE

The normal oxygen content of air 1s appr«
in air, either by combustion or by displaceme
should exercise suitable precautions.

One aspect of this possible hazard is the 1
atmosphere containing only 8 to 12% oxygen. In this environment, unconsciousness can
be immediate with virtually no warning.

When the oxygen content of air is reduced to about 15 or 16%, the flame of ordinary
combustible materials, including those commonly used as fuel for heat or light, may be
extinguished. Somewhat below this concentration, an individual breathing the air is
mentally incapable of diagnosing the situation. The onset of symptoms such as
sleepiness, fatigue, lassitude, loss of coordination, errors in judgment and confusion can
be masked by a state of "euphoria," leaving the victim with a false sense of security and

15



asphyxiation 1t he or she enters the area to assist an unconscious partner unless equipped
with a portable air supply. Best protection is obtainable by equipping all individuals with
a portable supply of respiratory air. Lifelines are acceptable only if the area is essentially
free of obstructions and individuals can assist one another without constraint.

If oxygen deficient atmosphere is suspected or known to exist:
1. Use the "buddy system." Use more than one "buddy" if necessary to move a
fellow worker in an emergency.
2. Both the worker and "buddy" should be equipped with self-contained or airline
breathing equipment.

2.2.2 OXYGEN ENRICHED ATMOSPHERES

An oxygen-enriched atmosphere occurs whenever the normal oxygen content of
air 1s allowed to rise above 23%. While oxygen is non-flammable, ignition of
combustible materials can occur more readily in an oxygen-rich atmosphere than in air;
and combustion proceeds at a faster rate although no more total heat is released.

It is important to locate an oxygen system in a well-ventilated location since
oxygen-rich atmospheres may collect temporarily in confined areas during the
functioning of a safety relief device or leakage from the system.

Oxygen system components, including but not limited to, containers, valves,
valve seats, lubricants, fittings, gaskets and interconnecting equipment including hoses,
shall have adequate compatibility with oxygen under the conditions of temperature and
pressure to which the components may be exposed in the containment and use of oxygen.
Easily ignitable materials shall be avoided unless they are parts of equipment or systems
that are approved, listed, or proved suitable by tests or by past experience.

Compatibility involves both combustibility and ease of ignition. Materials that
burn in air may burn violently in pure oxygen at normal pressure, and explosively in
pressurized oxygen. In addition, many materials that do not burn in air may do so in pure
oxygen, particularly when under pressure. Metals for containers and piping must be
carefully selected, depending on service conditions. The various steels are acceptable for
many applications, but some service conditions may call for other materials (usually
copper or its alloys) because of their greater resistance to ignition and lower rate of
combustion.

16



or sustain life and can produce immediate hazardous conditions through the displacement
of oxygen. Under high pressure these gases may produce narcosis even though an
adequate oxygen supply, sufficient for life, 1s present.

Nitrogen and argon vapors in air dilute the concentration of oxygen necessary to
support or sustain life. Inhalation of high concentrations of these gases can cause anoxia,
resulting in dizziness, nausea, vomiting, or unconsciousness and possibly death.
Individuals should be prohibited from entering areas where the oxygen content is below
19% unless equipped with a self-contained breathing apparatus. Unconsciousness and
death may occur with virtually no warning if the oxygen concentration is below
approximately 8%. Contact with cold nitrogen or argon gas or liquid can cause cryogenic
(extreme low temperature) burns and freeze body tissue.

Persons suffering from lack of oxygen should be immediately moved to areas
with normal atmospheres. SELF CONTAINED BREATHING APPARATUS MAY BE
REQUIRED TO PREVENT ASPHYXIATION OF RESCUE WORKERS. Assisted
respiration and supplemental oxygen should be given if the victim is not breathing. If
cryogenic liquid or cold boil-off gas contacts a worker's skin or eyes, the affected tissues
should be promptly flooded or soaked with tepid water (105-115°F; 41-46°C). DO NOT
USE HOT WATER. Cryogenic burns, which result in blistering or deeper tissue freezing,
should be examined promptly by a physician.

CHART customer stations are safely designed with the following features:

1. A vacuum maintenance system specifically designed to provide long life and all
possible safety provisions.

2. Safety relief devices to protect the pressure vessel and vacuum casing, sized and
selected in accordance with ASME standards to include a dual relief valve and
rupture disc system to protect the pressure vessel, and a reverse buckling rupture
disc or lift plate to protect the vacuum casing from over-pressure. While CHART
equipment is designed and built to the most rigid standards, no piece of
mechanical equipment can ever be 100% foolproof.

17
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-SERIES SKID

s on the top of the skid. These lifting lugs
crane. If an overhead crane is not available,

embly weighs approximately
| 1YUU 10S empLy (304 Kg).

The Trifecta X-Series skid should be placed on the concrete pad, near the bulk storage
tank as seen in the Introduction portion of this manual. The portion of the pad that the
Trifecta X-Series skid resides must be a minimum of 4” thick and of the same
composition as the pad for the adjoining Bulk Tank. The skid should be placed as close
to the bulk tank as possible without interfering with any other equipment or service
requirements of the tank. The system requires a transfer of liquid and gas between the
bulk storage tank and the Trifecta X-Series skid. This process becomes less efficient with
increasing transfer line length.

’:’ Note:
Each site may have unique requirements; however, it is
recommended to follow the basic layout located in the
Introduction section (Section 1) of this manual.

19




external vaporizer and pressure build coils inside the skid
to insure optimal operation of the unit and prevent
unusual build up of ice.

’:’ Note:
Do not locate the Trifecta or Vaporizer near equipment
that produces excessive moisture (i.e. cooling towers,
drains, etc.).

20




minimize fill times and reduce losses. The Fill Line
(from bulk tank to Trifecta) length should be limited to
15 total feet (5 meters).

oo
¢ Note:
The isolation valve on the bulk tank liquid line should
not be opened until all plumbing connections are
complete.

21




FYALE AAILL UL Y LRI AL L N L W L W UL W LAANE AASA AL W T WA LIAL ] U LALA WA AL ALaittas .

Referring to Figure 7, the left connection should be piped to the vaporizer. The outlet of
the vaporizer should be piped to the customer house line with final line regulation as
required.

’:’ Note:

It 1s important to make sure the vaporizer assembly 1s
protected against over pressurization from trapped liquid.
The vaporizer installation must include a thermal relief
valve just downstream of the vaporizer, set at 550 psig.
The relief device on the Trifecta X-Series is a fail-safe
device and should not be relied upon as the only thermal
relief. Operation of the Trifecta X-Series “Gas Use”
relief device may vent liquid, creating a noticeable vapor
cloud.

’:’ Note:
Installation of an additional drain valve downstream of
the vaporizer 1s highly recommended. This valve aids in
the purging of the Trifecta X-Series and external
1 also serve as an emergency




oo
¢ Note:
If the house line can not handle 550 psi additional safeties and
line regulation must be added. DO NOT SET OPERATING
PRESSURE HIGHER THAN THE LOWEST RELIEF
DEVICE!

3.4 BULK TANK PRESSURE TRANSMITTER

The system controller requires the pressure input of the bulk tank to perform the
filling procedure as efficiently as possible. This 1s done through a pressure transmitter.
The pressure transmitter measures the pressure of the bulk tank and sends an electrical
signal back to the controller. The transmitter for the bulk tank is located in the upper
piping of the Trifecta X-Series and pre-wired into the control box. No additional piping
is 1‘eq11ired by the customer to receive the bulk tank nreccnire: thic will antamatically read
the current Bulk tank pressure unlike previou

3.5 ELECTRICAL POWER SUPPLY

The Mitsubishi PLC is mounted within :
following photograph:




A dedicated 120 VAC, 15 amp circuit must be provided to power the Trifecta X-
Series control system. It is important that care is taken to install the Trifecta X-Series
system on an electrical power circuit that is clean and protected. Circuits that are
susceptible to noise and brownouts may cause erratic system behavior. Care should also
be taken to avoid installation on a circuit that regularly gets turned on and off to provide
power to another piece of equipment (lights, heaters, cooling systems etc.). It should be
recognized that a PLC (computer) controls the Trifecta X-Series system and a clean,
steady circuit must be used to power the Trifecta X-Series system.

3.6 COMMISSIONING

The following procedures require the operation of the solenoid valves. Refer to
Figure 9 and Table 1 to differentiate the solenoids.

24
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neters press the left arrow button 5 times.
s set them to the desired set points.

position and the parameters set the system
minutes. Let the entire unit come up to full
iping to warm (no frost) and leak check all
Ire.

ity has been confirmed (no leaks) and at full
pen the liquid use valve and pressurize the
Il pressure. Perform a leak check on the

/ Lauuvil.
Opening the liquid use too fast will result in a “rush” of liquid into the vaporizer.
This may cause the line safeties to vent.

3.6.2 CHECK TRIFECTA X-SERIES CYLINDER RELIEF VALVES

Check each cylinders main relief valves. During operation, the pressure in Tank 1
and/or two will rise to approximately 450 psi. The relief valve must not open. If it does,
the valve should be replaced as it is opening at a pressure that is too low. Repeat same
procedure on Tank 2. Open diverter valve for each cylinder to verify secondary set of
safety devices.
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fter Pressure to high (system will not operate)

ant at temp switch for 3 seconds

vitch will disarm for 120 seconds after over pressure relief

1issure drops to the fast drop PB set within 10 seconds

p on pb =PBORN + 10 psi

reaching 820 seconds results in the vent opening until full

k tank below critical pressure, the vent to atmosphere
| open at this set point = Bulkpsi(frozen) + 40 psi

. set point that turns of the vent to atmosphere
Julkpsi(frozen) - 45 psi (low loss)

. set point that turns of the vent to atmosphere
3ulkpsi(frozen) - 45 psi (low loss)

is reduced by 1.5" to account for liquid growth for
pressures above 130 psi

1 threshold that takes subtracts 1.5" from the fill level

cylinder pressure. Fill levels at fill set point.

1 threshold that takes adds 1.5" from the fill level

is increased by 1.5" to account for liquid growth
‘or cylinder pressures below 80 psi

pressure below PB On set for 10 seconds will result
condary assisting the primary tank._

pressures below the PB on threshold for 120 sec will
the light/display message, freeze the error codes and start
ressure timer.

le A1 is activated

er - limit to deliver 4" of product. Activates ES error

v timer at this liquid level.

v timer at this liquid level.

*d Sets/Thresholds



tank PBUFF = Fnmary PBUN - Z5psi

tank PBON = Primary PBOnR - 50psi

pressure extreme low pressure threshold

julk Critical 150 psi

relief to bulk or atmosphere at 495 psi

relief to bulk or atmosphere at:195 psi

fter Pressure to low (system will not operate)

fter Pressure to high (system will not operate)

ant at tgmp switch for 3 seconds

vitch will disarm for 120 seconds after over pressure relief

1issure drops to the fast drop PB set within 10 seconds

p on pb =PBORN + 10 psi

reaching 300 seconds results in the vent opening until full

k tank below critical pressure, the vent to atmosphere
| open at this set point = Bulkpsi(frozen) + 40 psi

. set point that turns of the vent to atmosphere
Julkpsi(frozen) - 45 psi (low loss)

. set point that turns of the vent to atmosphere
3ulkpsi(frozen) - 45 psi (low loss)

. _.Is reduced by 1.5" to account for liquid growth for
pressures above 130 psi

1 threshold that takes subtracts 1.5" from the fill level

cylinder pressure. Fill levels at fill set point.

: threshold that takes adds 1.5" from the fill level

is increased by 1.5" to account for liquid growth
‘or cylinder pressures below 80 psi

pressure below PB On set for 10 seconds will result
condary assisting the primary tank._

pressures below the PB on threshold for 120 sec will
the light/display message, freeze the error codes and start
ressure timer.

le A1 is activated

er - limit to deliver 4" of product. Activates ES error

v timer at this liquid level.

v timer at this liquid level.

rd Sets/Thresholds
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pressure extreme low pressure threshold

julk Critical 150 psi

relief to bulk or atmosphere at 495 psi

relief to bulk or atmosphere at 495 psi

fter Pressure to low (system will not operate)

tter Pressure to high (system will not operate)

ant at temp switch for 3 seconds

vitch will disarm for 120 seconds after over pressure relief

1issure drops to the fast drop PB set within 10 seconds

p on pb =PBORN + 10 psi

reaching 300 seconds results in the vent opening until full

k tank below critical pressure, the vent to atmosphere
| open at this set point = Bulkpsi(frozen) + 40 psi

. set point that turns of the vent to atmosphere
Julkpsi(frozen) - 45 psi (low loss)

. set point that turns of the vent to atmosphere
3ulkpsi(frozen) - 45 psi (low loss)

is reduced by 1.5" to account for liquid growth for
pressures above 130 psi

' A - ! - '~-------5 threshold that takes subtracts 1.5" from the fill level

cylinder pressure. Fill levels at fill set point.

1 threshold that takes adds 1.5" from the fill level

is increased by 1.5" to account for liquid growth
‘or cylinder pressures below 80 psi

pressure below PB On set for 10 seconds will result
condary assisting the primary tank._

pressures below the PB on threshold for 120 sec will
the light/display message, freeze the error codes and start
ressure timer.

le A1 is activated

er - limit to deliver 4" of product. Activates ES error

v timer at this liquid level.

v timer at this liquid level.

rd Sets/Thresholds

4.2 Parameter Settings

Initial power up from the factory will require
flashes “Reset Values” on the lower line of tl
while this display is flashing. The Reset Val
the system for more than 2 weeks.



NOTE: In the event that power is off for two weeks, the volatile memory will be lost.
In this case the parameters MUST be re-set prior to operation continuing. Re-set the
parameters to the default settings by switching to “Monitor” mode and pressing the
left arrow 5 times. Re-set parameters to site requirements prior to switching to “Run”
position.
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4.3 “Hard Sets”

There are additional settings that can not be a
stored in the non-volatile memory. They wil
Tables 4.1-4.3 highlight these set points:

4.4 Operation Details

The Trifecta X-Series logic keys on pressure
have been minimized (reduced) yet the desig
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4.1 Service Menus

~—

Figure 33 - Service Required

Trifecta X-Series” PLC has built into the
aram service information and error codes. If
PLC determines that there is a service issue
rviceReq..” will be displayed (see Figure

Press the right arrow on the PLC
troller to access the service phone number
100-400-4683). Before calling for assistance
: the current program revision (example:
5080505 5). The revision number will help
“ouble shooting.
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error code will be displayed.

Access the error codes by pressing and holdn
the “OK” button. Along with the error codes
current primary tank (example P1 —side 1 is
primary) is indicated. Also, the current mod

displayed (example MO — Secondary filling).
following is the summary of the error codes:
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1e systems Check electrical connects.
1as gone out of | Replace faulty transmitter.
1ge.

Error Codes

s seen a low pressure event. A low pressure
nks are below the PB On set point for 90
71ll continue to attempt to recover. In the
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- the power back on, the controller will go
mtrolling. The current program is not

1e system does not have to be turned off in
). Turning the system off will de-energize

alves to control the pressure in the Trifecta
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4.4 Manually Operating the Valves

With the system in the “Monitor” mode valves and valve sets can be operated by pressing
the “ESC” button and the arrow buttons. See the Button Press Summary above for
details. The solenoids have a manual over-ride hand wheel. Turning the red wheel in
(clockwise) over-rides the solenoid locking the valve open. Turning the red wheel out
(counter-clockwise) allows the solenoid to open and close the valve electrically.
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4.5 Fuses

I

BaBB
BHAA

)

o 0 00

17 X 2* WIREWAY /

GND BAR
@

]
i PU10S 5

|| Fuz0s |}
FU208
Fu212

— — — — —
— — — —T —T

FU108 24VDC | AGC-2/10 (2) [Tra

FU202 24VDC | MDL -1 (1) PT.(

Table1 -1

Use Figure 41 and Table 1 to identify faulty 1
changing fuses. Before replacing a fuse and-
understanding why the fuse failed.



procedure 1s recommended to prevent any un
The most common field failures are due to:

e Clogged fill line strainer or strainer h:
technician permitting entry of debris 1
e Malfunctioning Solenoids and Check
Build up of impurities of liqui
Introduction of moisture to the
Normal wear and tear of solen
Debris entering Trifecta X-Sei
strainer
e Leaking Fittings
o All connections are leak checl
checked periodically
o All replaced fittings in the field must be checked to ensure proper
operation
e Malfunctioning Cylinder Relief’s
o Relief Valve opening at lower pressure than set point
o Burst Disc rupture (fatigue failure)

o 0 0 O

With a regular maintenance procedure, these possible failures and corresponding
down times can be prevented. To ensure uninterrupted operation, it is recommended that
the following maintenance procedures be followed.

Every 6-Month:

e Replace strainer on liquid feed line

® NOTE: DO NOT OPERATE SYSTE
IN PLACE



o Leak check entire Trifecta X-Series S

Every Three Years or at cycle count limit:

o Replace all check valves
o Replace pistons on all solenoid valves

o Replace relief valves and burst discs «

fter servicing the valves.
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Item Description

Pressure Transducer

525 PSI Economizer Regulator

Vent Solenoid Valve

Gasket for 10925509

Piston Assembly for 10925509

Inlet Strainer

Replacement Element for 13660471

Fuse MDL-1 (1 Amp)

Fuse MDL-2 (2 Amp)

Fuse MDL-4 (4 Amp)

Fuse MDA-10 (10 Amp)

Fuse AGC-2/10 (2 Amp)

1£TTLT1 0

Replacement LED Light Bulb 12942919
Thermocouple Type T Probe 13352355
Temperature Controller 12942901
Mitsubishi PLC 11877019
Cylinder Relief Valve 11385111
Cylinder Rupture Disc 11055525
Differential Transmitter (Liquid Level) 11043751
Pressure Transmitter (Tank Pressure) 11043743
Generant Brass Check Valve (1 PSl crack) 13620233
Generant Brass Check Valve (5 PSI crack) 11051090

PR Ronair Kit
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CHART P/N
GENERANT

CHART P/N 11051090
GENERANT P/N CV-503B-T-5
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If the regular maintenance procedure above is followed, troubleshooting should not
be necessary. If problems do occur, the following is a step-by-step troubleshooting
guide. If you are not familiar with normal Trifecta X-Series operation, please read
Section 4 before continuing.

While Troubleshooting the Trifecta X-Series, there are five things that should be
monitored or checked for inconsistency to aid in diagnosis.

1. Confirm all valves on the Bulk Tank and Trifecta X-Series are in their normal
operating position

2. Confirm solenoids energize correctly by manually “firing” them per the
mstructions in Section 4.

3. Check for frost formation on lines which should not have recently been active
4. Leak check all plumbing components

4 AR o A AAAL ALE | ewALy wALa A WALS T tma s mre wme e nae am e e e R

override hand wheel in the “Out” Position

7.2 NORMAL ACTIVATION OF SOLENOIDS

Dial main switch on front of the control panel to “Monitor”. Open control
panel door giving you access to the PLC controller. Per Section 4, press the
corresponding buttons on the controller to “fire” each cluster of solenoids. Make
sure all valves energize accordingly.
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Likewise, lack of frost on a line will indicate that product is not flowing
through the line and that a solenoid is stuck shut or for some reason not firing

properly.

7.4 LEAK CHECK

Leak check all plumbing components, with special attention to plumbing
stack on tank and all connections to pressure transmitters.

e A leak at any point in the Trifecta X-Series system will result in
loss of product.

r within the plumbing stack or pressure
litters can cause incorrect values to be

These transducers provide the input to the
roller, which tell it when to open and close
alues will cause the Trifecta to operate in a
uld cause supply issues down stream.

2medy.

ND ANALOG PRESSURE GAUGES

1k parameters as described in the View
ralues to those on the analog gauges of the



Press “OK”/record Error Codes and elapsed time since event:

P M A B
C D E F
When hr minute

Note that the transmitter and gauge readings may not match exactly.
A discrepancy can be caused by either the analog gauge or by the transmitter. In

most cases, the result is an maccurate analog gauge. Replace this first. If the cause is
the transmitter, continue to the Pressure Transmitter Section 8.4.
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system. This moisture can freeze and cause check valves and
control valves to stick. Critical lines can freeze causing
incorrect level and pressure readings.

8.1 CHECK VALVE LEAKING

If you find that there is a leaking check valve, the Trifecta X-Series will have to be
emptied and depressurized. The check valve should then be replaced. Replacement parts
can be located through Replacement Parts Section 9 and via www.chartparts.com

8.2 SOLENOIDS

If the solenoid appears to be malfunctior
8.2.1 PLC IS NOT SENDING SI
8.2.2 CONTAMINANTS ON SOI
8.2.3 MOISTURE IN SOLENOIL
8.2.4 SOLENOID FAILURE

Below, the most commons symptoms of
described.

8.2.1 NON-ENERGIZING SOLENOID

The PLC sends a signal to the
particular operation of the Trifecta X-
PLC, an LED on the front panel lights up. If the LED lights up, but the solenoid
1s not energized and does not open, check for loose wiring and voltage at the
valve with a multi-meter. If there is power at the valve and the valve does not
open, the coil will need to be replaced.

Contact www.chartparts.com for replacement parts.
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Solenoid should be allowed to thaw. Once thawed, moisture may be
removed from solenoid upon next use via the flow of new gas.

8.2.4 SOLENOID FAILURE

If none of the above improves the situation, there has been a catastrophic
failure within the solenoid coil. The entire solenoid must be replaced per
Replacement Parts Section 9.1.

8.3 LEAKING COMPONENTS

If the leak cannot be fixed via tightening or re-plumbing a component, a new
component will have to be fitted. Refer to the Repair section to locate the description and
part number of this component.

oo
¢ Note:
All replacement fittings should be cleaned for oxygen service.
Refer to replacement parts section for Chart part numbers for
all plumbing components.

8.4 PRESSURE AND LIQUID LEVEL TRANSMITTERS

First, leak check all fittings associated with the transmitter to verify the circuit has zero
leaks. The sensor error check function is designed to find problems such as a wire
coming disconnected, or a short in the transmitter. “F6” will display in the error code
section of the PLC if a pressure or liquid level transmitter is out of range. See Section 5.3
Error Codes. Confirm that all wiring connection terminals are tight. If all connections
are made and the error condition does not go away, check the transmitter output as shown
in the Section 5.5. Recalibrate or replace the transmitter as necessary. Also verify
display versus the analog gauges for pressure readout.

69



70






