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Read this manual carefully before using or maintaining the device. The device will perform as designed only if it is used and
maintained in accordance with the manufacturer's instructions. Otherwise, it could fail to perform as designed, and persons who
rely on this device could sustain serious injury or death.

The warranties made by MSA with respect to the product are voided if the product is not installed and used in accordance with the
instructions in this manual. Please protect yourself and your employees by following the instructions.

Please read and observe the WARNINGS and CAUTIONS inside. For additional information relative to use or repair, call
1-800-MSA-2222 during regular working hours.

Make sure any personnel who will be installing, using, or maintaining this device have access to the user manual. If electronic
access to the user manual (through the supplied Chillgard 5000 CD or MSA website) is not possible, print a copy of the manual
and keep itin an accessible location near the device.Failure to obey the following guidelines and/or incorrect installation,
operation, servicing, or maintenance of the device can cause incorrect operation of the device. Personnel who rely on this product
for their safety can sustain serious personal injury or death.

For countries of Russian Federation, Republic of Kazakhstan and Republic of Belarus, the gas detector will be delivered with a passport document that
includes valid approval information. On the CD with manual instruction attached to the gas detector the user will find the documents "Type Description"
and "Test Method" - appendixes to Pattern Approval Certificate of Measuring instrument, valid in the countries of use.

The Declaration of Conformity can be found under the following link: https://MSAsafety.com/DoC.

MSA is a registered trademark of MSA Technology, LLC in the US, Europe and other Countries. For all other trademarks visit
https://us.msasafety.com/Trademarks.
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1 MSA Permanent Instrument Warranty

1 MSA Permanent Instrument Warranty

11 Warranty

MSA, the Safety Company warrants that these products will be free from mechanical defect or faulty workmanship for a
period of two (2) years from the date of delivery, provided it is maintained and used in accordance with MSA's instructions
and/or recommendations.

This warranty does not apply to expendable or consumable parts whose normal life expectancy is less than one (1) year,
such as, but not limited to, nonrechargeable batteries, filament units, filter, lamps, fuses, etc. MSA shall be released from
all obligations under this warranty in the event that repairs or modifications are made by persons other than its own or
authorized service personnel or if the warranty claim results from physical abuse or misuse of the product. No agent,
employee, or representative of MSA has any authority to bind MSA to any affirmation, representation, or warranty
concerning the goods sold under this contract. MSA makes no warranty concerning components or accessories not
manufactured by MSA, but will pass on to the Purchaser all warranties of manufacturers of such components.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, AND IS
STRICTLY LIMITED TO THE TERMS HEREOF. SELLER SPECIFICALLY DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE.

1.2 Exclusive Remedy

It is expressly agreed that the Purchaser's sole and exclusive remedy for breach of the above warranty, for any tortious
conduct of the Seller, or for any other cause of action, shall be the repair and/or replacement at the Seller's option of any
equipment or parts thereof, which after examination by the Seller is proven to be defective. Replacement equipment and/or
parts will be provided at no cost to the Purchaser, F.O.B. Seller's Plant. Failure of the Seller to successfully repair any
nonconforming product shall not cause the remedy established hereby to fail of its essential purpose.

1.3 Exclusion of Consequential Damage

The Purchaser specifically understands and agrees that under no circumstances will the Seller be liable to the Purchaser
for economic, special, incidental, or consequential damages or losses of any kind whatsoever, including but not limited to,
loss of anticipated profits and any other loss caused by reason of nonoperation of the goods. This exclusion is applicable to
claims for breach of warranty, tortious conduct, or any other cause of action against the Seller.

1.4 Liability Information

MSA accepts no liability in cases where the device has been used inappropriately or not as intended. The selection and
use of the device are the exclusive responsibility of the individual operator. Product liability claims, warranties, and
guarantees made by MSA with respect to the device are voided if the device is not operated, serviced, and/or maintained in
accordance with the instructions in this manual.

The warranties made by MSA with respect to the product are voided if the product is not used and serviced in accordance
with the instructions in this manual. Please protect yourself and others by following them. We encourage our customers to
write or call regarding this equipment prior to use or for any additional information relative to use or repairs.

Chillgard 5000 Refrigerant Monitor 5



2 Warnings and Cautions

2 Warnings and Cautions

The Chillgard 5000, hereafter also referred to as "the device", is a gas monitor intended for indoor use in mechanical
equipment rooms or commercial spaces where refrigerant equipment, such as centrifugal chillers, is used. The device is
specified to support compliance with federal, state, and local safety codes that govern emissions.

A WARNING!

+ Install, operate, and maintain the device in strict accordance with its labels, cautions, warnings, instructions, and
stated limitations.

» For any maintenance procedure provided in this manual, use only genuine MSA replacement parts. Repair or
alteration of the Chillgard 5000 system beyond the scope of these maintenance instructions or by anyone other than
authorized MSA service personnel can cause incorrect operation of the device. For a list of approved parts and how
to order them, refer to 13 Ordering Information.

The device is intended for indoor use only. Do not use the device for outdoor applications.

* Never operate the device without a connection to positive ground. Failure to connect the device to positive ground
can result in electrical shock. Electrical shock can cause damage to the device and injury to personnel.

» Make sure the device is not located in areas that contain a flammable mixture of gas and air. Otherwise, an explosion
can occur.

The device is not intrinsically safe. Do not use the device in areas classified as hazardous or locations where
explosive concentrations of combustible gases or vapors can occur.
Failure to follow these warnings can result in serious personal injury or death.

A WARNING!

» Make sure the device is installed in a clean, dry area that is protected from vibration, including but not limited to a
chiller, and heat sources.

» Do not paint the device. Do not paint near any of the sample line inlets. If painting is done near the device, make sure
that paint is not deposited on the sample inlet fittings. Paint deposits can prevent correct operation of the device.

+ Make sure the sample inlet lines to the device are clean and noncondensing.

+ Avoid any installation where condensation can collect. Condensation can clog or block sample lines, which will
prevent the device from receiving new or fresh gas samples in the area being monitored.

Install and maintain end-of-line filters in all sample inlet lines. Refer to 4.4.3 End-of-Line Filters.

« The only absolute method of ensuring correct overall operation of a gas detection instrument is to do a check with a
known concentration of the gas for which it has been calibrated. Do a calibration check as part of the installation and
initial setup. Refer to 6.1 Initial Setup. Do routine calibration checks thereafter. Refer to 6.2 Routine Operation.

Install a circuit breaker for the incoming power connections of the device. Put the circuit breaker in a location that is
easy to access and near the device. Clearly mark the circuit breaker as the disconnecting unit for the device.

» Properly vent the exhaust of the Chillgard 5000 system to a safe area. Improper venting of the exhaust can cause
serious personal injury or death. Refer to 4.4.5 Exhaust Venting or R-Gases.

» To prevent unauthorized or untrained personnel from opening the device enclosure, install a locking mechanism
through the metal loop on either latch on the left side of the device (Figure 2).

Perform periodic leak tests on all sample lines.

» Do not exceed the relay contact rating listed in 11.1 Technical Specifications / Equipment Ratings. Otherwise relay
operation may fail.
Failure to follow these warnings can result in serious personal injury or death.

6 Chillgard 5000 Refrigerant Monitor us



3 Description

3 Description

The Chillgard 5000 provides continuous monitoring of refrigerant gas levels for up to 16 points in nonhazardous areas.
With the ability to read down to 1 ppm on the Refrigerant monitor and 100 ppm on the ammonia monitor, the device
provides a response to a refrigerant leak, supporting the safety of personnel and the environment, and equipment
efficiency. The device uses patented Photoacoustic Infrared technology to allow the accurate measurement of refrigerant
gases with minimum interference from other vapors. The device monitors refrigerant gases up to 1000 ppm with an ability
to maintain a gas list through an internal refrigerant library.

The Chillgard 5000 minimizes unnecessary maintenance costs associated with calibration and sensors by utilizing a
centralized sample draw system. The device is factory calibrated for six specific refrigerants, with the flexibility to adjust the
gas of interest in the field.

The device offers three levels of alarm—caution, warning, and alarm—that are all configurable through the intuitive
touchscreen display. Fault and service notifications provide alerts when servicing is necessary. Audible and visual
indications such as horns and strobes provide alerts about refrigerant leaks.

Digital communications can be transmitted using the Modbus remote terminal unit (RTU) or BACnet™ master/slave token
passing (MS/TP) protocol. Analog communications can be transmitted using a 4—20 mA or 0—10 Vdc current loop.

The Chillgard 5000 requires minimal maintenance and incorporates predictive diagnostics that continuously check key
detector components to ensure proper operation. When the device is installed, operated, and maintained according to
MSA's recommendations, it provides reliable protection and long-term stability.

The Chillgard 5000 Remote Display provides entryway signaling for environments in which the Chillgard 5000 is installed.
The Chillgard 5000 Remote Display fulfills the requirements set by the ASHRAE 15 standard.

3.1 Identifying Your Unit

| ]

Figure 1 Front of device

1 7"resistive touchscreen user interface
2 Power indicator

NOTE: Optional strobe not shown.

us
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3 Description

Figure 2 Back of device

1

Mounting locations (10" x 14 5/8")

Figure 3 Right side of device

1

AC power wiring cutout

Protective earth grounding cutout
(optional)

Relay wiring cutout

Approval and unit identification label

Chillgard 5000 Refrigerant Monitor
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3 Description

| ST ]

Figure 4 Left side of device

1 Latches (lockable with padlock)
2 Signal wiring cutouts

Figure 5 Bottom of device

1
2
3
4
5

Sample line identification labels
Internal alarm sounder
Calibration port

IP rated vent

Exhaust port (do not block)

us
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3 Description

Figure 6 Internal touchpoints

Fuses

AC wiring cover
Internal filters

ESD tie-off location

Make sure the AC wiring cover is within the delivery and not damaged.
Failure to follow this warning can result in serious personal injury or death.

A W N

3.2 Visible Alarming Devices

The device provides visible alarm indicators through the touchscreen display and optional strobe.

3.21 Touchscreen Display

After the initial setup configuration, the touchscreen display shows a dashboard with the main function buttons and tiles for
the points that are enabled.

Notifications for all predictive warnings, alarms, and faults show on the dashboard.

3.2.2 Optional Strobe

The optional strobe provides a user-configurable visual indication of a gas leak.

For a list of approved parts and how to order them, refer to 13 Ordering Information.
For installation instructions, refer to 15 Appendix B: Installation of Optional Equipment.
3.3 Audible Alarming Devices

The device provides audible alarm indicators through the internal alarm and optional external horn.

3.3.1 Internal Horn

A horn inside the device provides an audible indicator of a gas leak. The level of sound output from the internal horn is
adjustable. To adjust the level of sound output, turn the sounder clockwise or counterclockwise.

3.3.2 Optional External Horn

An optional external horn can be mounted in a location away from the device to provide an audible indicator of a gas leak.
For a list of approved parts and how to order them, refer to 13 Ordering Information.

For installation instructions, refer to 15 Appendix B: Installation of Optional Equipment.

10 Chillgard 5000 Refrigerant Monitor us
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3 Description

3.4 Optional External Alarm Activation and Silencing Stations
The device supports optional external stations for the activation and silencing of audible alarms.

Normally closed alarm activation and silencing switches can be wired in a single loop with a total maximum loop length of
2500 ft (762 m).

For a list of approved parts and how to order them, refer to 13 Ordering Information.
For installation instructions, refer to 15 Appendix B: Installation of Optional Equipment.
3.5 Communications

The device has both digital and analog outputs for use with external controllers or building management systems.

3.5.1 Digital Communication

The device is capable of Modbus RTU or BACnet MS/TP outputs. For setup instructions, refer to 5.5 Communications
Output.

For alist of the registers that are available for exchange with the Modbus controller, refer to 17 Appendix D: Modbus
Holding Registers.

For a list of the BACnet Objects that are available for exchange with the BACnet controller, refer to 18 Appendix E: BACnet
Objects.

3.5.2 Analog Communication
The device is capable of the following types of analog outputs:

* 4-20 mA, isolated, current sourcing

» 0-10 Vdc for gas sample point identification
Scale Analog Output: 4-20 mA
Full scale is 1000 ppm.
Normal gas readings are at 4—20 mA. The reading is proportional to the detected gas concentration.

For the factory default of 100% full scale setting (0.016 mA =1 ppm):

Output (mA) | Gas Concentration (ppm)

4 0

5 63
6 125
7 188
8 250
9 313
10 375
11 438
12 500
13 563
14 625
15 688
16 750
17 813

Chillgard 5000 Refrigerant Monitor 11



4 Installation

Output (mA) | Gas Concentration (ppm)

18
19
20

875
937
1000

Analog Output Settings

Warm-up

Calibration (nonconfigurable)
Fault

Device over range (nonconfigurable)

0-10 Vdc

Default = 3.5 mA

User adjustable between 0 and 3.75 mA
3.0mA
Default =2.0 mA

User adjustable between 0.5 and 3.75 mA
21 mA

The voltage output can be used to identify any active gas sample line.

Sample Line Vdc
4 or 8 pt system

1 1 1.0
2 2 1.5
3 3 20
4 4 25
5 5 3.0
6 6 3.5
7 7 4.0
8 8 4.5
9 - 5.0
10 - 5.5
11 - 6.0
12 - 6.5
13 - 7.0
14 - 7.5
15 - 8.0
16 - 8.5

Vdc
16 pt system

While the device is in calibration mode, the outputis 10 Vdc.

4

41

12

Installation

Warnings and Cautions

A WARNING!

» The device is intended for indoor use only. Do not use the device for outdoor applications.

» A qualified electrician must do electrical wiring.

 All wiring must comply with all applicable NEC/CEC and local electrical safety codes.

Chillgard 5000 Refrigerant Monitor
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4 Installation

To prevent electrostatic discharge (ESD), connect an ESD wrist strap to the ESD connection point inside the device
enclosure before doing work inside the enclosure. ESD can cause damage to the device.

Do not touch the electronic circuit boards.
Do notinstall or operate a device that has damage.

Disconnect ac power before opening the device enclosure. Failure to do so can result in electrical shock. Electrical
shock can cause damage to the device and injury to personnel.

Never operate the device without a protective ground. Operating the device without a protective ground can result in
electrical shock. Electrical shock can cause damage to the device and injury to personnel.

The device is not intrinsically safe. Do not use the device in areas classified as hazardous or locations where
explosive concentrations of combustible gases or vapors can occur.

Make sure the device is not located in areas that contain a flammable mixture of gas and air. Otherwise, an explosion
can occur.

Failure to follow these warnings can result in serious personal injury or death.

4.2
1.

© N o o &

4.3

Receiving, Unpacking, and Inspecting

Upon receipt of the device, inspect the shipping container for signs of damage. Report any damage to the carrier and
record the information on the delivery receipt.

Carefully remove the device from its shipping container to avoid causing damage to sensitive electrical components.
If damage has occurred, file the appropriate claim with the shipping carrierimmediately.

Review all contents of the shipping container to make sure all of the following components are included:
a. Device
b. Instruction manual CD
c. Protective foam

Notify MSA of any shortages immediately.

Keep the original packaging in case it is necessary to return the device for service.

Release the two latches on the left side of the device.

Open the enclosure.

Carefully inspect the internal components and assemblies for damage or shortages. If damage has occurred, file the
appropriate claim with the shipping carrier immediately.

Before installation and use, keep the device in a dry, secure place in the original shipping container.

Mounting Guidelines

Do not mount the device directly to chiller, piping, or piping supports.

Mount the device:

In a location that is easy to access and visible to personnel before they go into the area being monitored.
To arigid surface that does not have vibration or mechanical shock.

In a vertical position.

Approximately 5 ft (1.5 m) above the ground (Figure 7, Figure 9).

For ammonia, mount the lines near the ceiling (Figure 8

With at least 3 in. (7.62 cm) of clearance around all sides for proper ventilation, calibration, and servicing. Make sure
there is adequate space to connect the external wiring and sample line piping (Figure 8

With the appropriate hardware. Make sure the hardware is suitable for the mounting surface and can withstand 70 Ib
(9 kg) without loosening or causing damage to the hardware or mounting surface. Use all four mounting holes
provided on the device (Figure 9

Away from exposure to direct solar heating and other excessive heat sources.

Away from wet or damp conditions.

Chillgard 5000 Refrigerant Monitor 13



4 Installation

» Away from areas that are dirty or exposed to oils or chemicals.

Figure 7 Mounting Location for refrigerants

Chillgand™ 5000
Refrigerant Maonitod

() sampling Points

Figure 8 Mounting location (Ammonia)

)I,-— Refrigerant Storage

Chillgard 5000
Aemeote Menitor

L Entry Way Signaling

AL Wiring
-

Figure 9 Front of device

4y BEE

a

Figure 10 Rear of device

14
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4 Installation
4.4 Sample and Exhaust Lines

441 Tubing Material

The device can use hard and soft tubing. The following are acceptable tubing types:

US English System

Yain. OD x 1/8 in. inside diameter (ID) Polyurethane tubing (ether based)
Yain. OD x 3/16 in. ID Polyurethane tubing (ether based)

Yain. OD Copper tubing

Yain. OD Stainless steel tubing

NH3 tubing: 2 in. OD SS or 1/8in. inside FEP-lined tubing only

Sl Units

6 mm OD x 4 mm ID Polyurethane tubing (ether based)

6 mm OD Copper tubing

6 mm OD Stainless steel tubing

NH3: 6 mm OD x 4 mm ID FEP-lined; 6 mm OD Stainless steel

NOTICE
Use the appropriate tools to give a clean, smooth end to the tubing when it is cut.

44.2 Routing and Placement

MSA recommends the use of at least two gas-monitoring points per chiller for sufficient detection monitoring. Due to
installation and application variations, each system must be analyzed individually.

Do a smoke test of the mechanical room to determine the flow pattern and allow for optimal placement of the sample lines.
Ventilation smoke tubes for this use are available from MSA (P/N 458480). For a list of approved parts and how to order
them, refer to 13 Ordering Information.

Keep the total line length of a point, including the sample line and exhaust line, at less than 1200 ft (366 m). Keep lines as
short as possible to minimize the transport time of the device.

Transport Time

Line Length 4 pts 8 pts 16 pts
ft m
0 0 19s 19s 19s
50 15, 24 19s 19s 19s
100 30,48 19s 19s 19s
150 45,72 19s 19s 19s
200 60,96 19s 19s 19s
250 76, 2 19s 19s 19s
300 91,44 1m35s 2m51s 5m23s
350 106,68 1m35s 2m51s 5m23s
400 121,92 2mb51s 5m23s 10m27s
450 137,16 2m51s 5m23s 10m27s
500 152,4 2m51s 5m23s 10m27s

Chillgard 5000 Refrigerant Monitor 15



4 Installation
*Transport time is similar for all tubing configurations.
Typically, refrigerants collect near the floor. Install the sample points 12—18 in. (30—46 cm) above the floor.

Ammonia gas is lighter than air and tends to be rising to the ceiling. MSA recommends placing sample points at potential
leak points.

For installations where water condensation in the sample lines is likely, MSA recommends installing a water trap filter such
as a Parker P/N F504-01AHX67 or equivalent.

To confirm sample lines are labeled and routed appropriately, apply calibration gas to the end of the line and confirm
device response.

4.4.3 End-of-Line Filters

Failure to use and maintain end-of-line filters can cause inaccurate readings and damage to internal components, and
make additional servicing necessary.

Failure to follow this warning can result in serious personal injury or death.

Install an end-of-line filter (MSA P/N 711561) in each sample line to decrease contaminants in the sample lines and device.
For the ammonia unit, install an individual end-of-line filter (P/N 711562).

Do the following procedure to install end-of-line
filters:

1. Remove the new end-of-line filter from the
bag.

2. Slide the end of the end-of-line filter with
flexible tubing onto the sample line tubing.
Make sure the arrow on the body of the filter
(Figure 11 ) points in the direction of air flow
into the sample line.

Figure 11 End-of-line filter

Examine and replace the end-of-line filters at regular intervals. The appropriate interval for replacement is determined by
the environment of the installation.

For a list of approved parts and how to order them, refer to 13 Ordering Information.

4.4.4 Connections

A WARNING!

+ Install tubing with large enough bend radii to prevent kinking or pinching. Kinking or pinching of the tubing can result
in insufficient monitoring of an area.

» Before connecting tubing to the device, clean all tubing with compressed air or nitrogen to remove debris.
Failure to follow this warning can result in serious personal injury or death.

The device has Swagelok® compression fittings for connections to the sample and exhaust lines. These fittings accept the
hard and soft tubing specified in 4.4.1 Tubing Material.

Do the following procedure to connect the sample and exhaust lines:
1. Remove the cap from the compression fitting.

2. Insert the tubing fully into the compression fitting and against the shoulder.

16 Chillgard 5000 Refrigerant Monitor us



4 Installation

3. Turn the nut until it is finger-tight on the tubing.
4. Mark the nut at the 6 o'clock position.

5. While holding the body of the fitting steady, tighten the nut 1 ¥ turns to the 9 o’clock position.

4.4.5 Exhaust Venting or R-Gases

The use of exhaust tubing reduces pump noise from the device.

Make sure to vent the exhaust of the device to the outside atmosphere (preferred) or a safe area.
Do not use inline or end-of-line filters in the exhaust line.

Route the exhaust line so venting occurs to the outside atmosphere. Make sure to protect the end of the exhaust tube from
elements such as water, dirt, snow, ice, and insects, which can cause clogs and prevent efficient venting.

If exhaust venting occurs indoors, make sure to route the exhaust line to:

» An area that is not monitored for refrigerant gases

* An area away from personnel

A WARNING!

» Make sure to remove the cap from the exhaust port before operating the device. Failure to do so will create back
pressure that can result in inaccurate readings and damage to internal components.

» Properly vent the exhaust of the Chillgard 5000 system to a safe area. Improper venting of the exhaust can cause
serious personal injury or death.

+ Do not use indoor exhaust vents for ammonia.
Failure to follow these warnings can result in serious personal injury or death.

4.5 Wiring and Grounding

The Chillgard Wiring Diagram (Figure 12 ) gives the details of the wiring requirements for the device.

A WARNING!

Make sure the device chassis is connected to the earth ground at the ground bar.
Failure to follow this warning can result in serious personal injury or death.

NOTICE

Installations that require conformity to the European EMC and LDV regulation must have a connection between the
Chillgard 5000 device and a nearby earth ground potential.

To achieve this connection, install a 10 AWG or larger copper wire between the grounding lug terminal strip on the right
side of the Chillgard 5000 device and the grounding point (protective earth). The wire length cannot be longer than 6 ft
(2 m).

Chillgard 5000 Refrigerant Monitor 17



4 Installation
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Figure 12 Chillgard Wiring Diagram

4.6 Electrical Power Supply Requirements

» A qualified electrician must do electrical wiring.
» Wiring must comply with all applicable NEC/CEC and local electrical safety codes.

» Make sure that the copper conductors used to connect to supply mains meet all NEC/CEC and local electrical safety
codes.

* Never operate the device without a protective ground. Operating the device without a protective ground can result in
electrical shock. Electrical shock can cause damage to the device and injury to personnel.

» To prevent electrical shock, the circuit board cover must be in place when power is on. Electrical shock can cause
serious personal injury or death.

» To prevent electrostatic discharge (ESD), connect an ESD wrist strap to the ESD connection point inside the device
enclosure before doing work inside the enclosure. ESD can cause damage to the device.

» Do not touch the electronic circuit boards.
Failure to follow these warnings can result in serious personal injury or death.

The device uses a power supply that accepts inputs of 100-240 Vac, 50/60 Hz, 200 VA maximum.

Make sure the device is connected directly to the ac power source through a dedicated circuit breaker.
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4 Installation

Use an approved 3-conductor wire (minimum 16 AWG), rated 300 Vac at 221°F (105°C), to complete the ac power
connection.

Use only conduit hubs and hardware that are suitable for fiberglass enclosures.
Do the following procedure to connect electrical power:

1. Disconnect electrical power.

2. Install a circuit breaker for the incoming power connections of the device.
a. Putthe circuit breaker in a location that is near the device and easy to access.
b. Clearly mark the circuit breaker as the disconnecting unit for the device.

If applicable, remove the locking mechanism.

Release the two latches on the left side of the device.

Open the enclosure.

Attach the ESD wrist strap to the ESD connection point inside the enclosure.

Use a Va-in. hex driver to remove the 4 hex nuts on the circuit board cover.

© N o g kW

Remove the circuit board cover.

9. Remove the ac power wiring hole plug.

10. Install conduit hubs that are suitable for fiberglass enclosures through the ac power wiring hole plug openings.
11.Put the ac power wiring through the conduit.

12.Connect the ac power wiring to the L1 (HOT) and L2 (NEUTRAL) input terminals. Make sure the connectors are
seated securely.

13. Connect the ac power ground wire to the ground bar so the device chassis ground is connected to the earth ground.
14.Make sure the wiring is not touching the sensor assembly.

15. Install the circuit board cover.

16.Use a Ya-in. hex driver to install the 4 hex nuts on the circuit board cover.

17.Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.

18. Close the enclosure.

19.Latch the two latches.

20.If applicable, attach the locking mechanism.

21.Supply electrical power to the device.
4.7 Relay Outputs
Refer to the Chillgard Wiring Diagram (Figure 12 ) or details.

The Chillgard 5000 has the following five single-pole, double-throw (SPDT) relays. The relay contacts are rated 8 A at
240 Vac/24 Vdc. Each relay can be connected as normally open (NO) or normally closed (NC).

» Fault
* Alarm
* Warning
+ Caution

* Horn

us Chillgard 5000 Refrigerant Monitor 19



4 Installation

4.8 Remote Display

Figure 13 Mounting the Remote Display
For installation instructions see the Chillgard 5000 Remote Display Operating Manual P/N 10214065.
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5 Initial Setup

5 Initial Setup

Make sure to remove the cap from the exhaust port before operating the device. Failure to do so will create back pressure
that can result in inaccurate readings and damage to internal components.

Failure to follow this warning can result in serious personal injury or death.

Remove the protective film from the touchscreen.

When power is supplied to the device, the green power indicator
LED (Figure 1 illuminates and the touchscreen shows alogo and a

m loading bar. The loading bar indicates the status of the initializing

e — process.

If an error occurs during start-up, a pop-up identifies the specific
problem.

5.1 Language/Date & Time/Password

INITIAL SETUP

1. On the "Initial Setup" screen, select "Language/Date
& Time/Password".

£ LAHIGLATE SETUR m

P 2. Onthe "Language Setup" screen, select the
appropriate language, then select "Next".
[ 8T]E+H m ML O S FEAH LA

When a language is selected, the change is instantaneous.

v b
L 4 DATE & TIME SETUR
— — 3. Onthe "Date & Time Setup" screen, select the "Date"
tab.
The date format can be MM/DD/YYYY or DD/MM/YYYY
depending on the language setting.
h A
4 A
ABL: /125 L M|
I L - - : 4. Select the "Month/Day/Year" fields, and use the
1 4 5 6 . alphanumeric keypad pop-up to enter values. Select
I 7 8 9 ! to accept the values.
CANCEL 1] EPACE
A A
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5 Initial Setup

ERROR: INVALID ENTRY

NOTE: An entry for the date is necessary to
continue. If this error pop-up shows, select "OK" to
return to the previous screen and supply a value.

£ DATE & TIME SETUP
5. Selectthe "Time" tab.

6. Select the "Hour/Minute" fields, and use the
alphanumeric keypad pop-up to enter values. Select

to accept the values.

DATE T

DATE
The time format can be 12 hours (AM/PM) or 24 hours

depending on the language setting.

7. If applicable, select "AM" or "PM".
8. Select "Next".

ERROR: INVALID ENTRY

NOTE: A valid entry for the time is necessary to
continue. If this error pop-up shows, select "OK" to
return to the previous screen and supply a value.

9. On the "Password" screen, select "Disabled" or
"Enabled" to disable or enable password protection

" < PASSWIRD N for editable screens.
S If password protection is disabled, the "Create
PRES e LI cvaun | Password" and "Verify Password" fields are inactive.

CREATE PASSWORD

h A
NOTE: If password protection is enabled, do the
e a following:
i ) bt i L B AL a. Select the "Create Password" field, and use
A ls|lp [F |8 H ¥ K L = the alphanumeric keypad pop-up to enter a
i | value. Select to accept the value.
GANCEL  SMIFT SPALE b. Select the "Verify Password" field, and use the

alphanumeric keypad pop-up to enter a value.

Select to accept the value.
10. Select "Next".
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NOTE: If password protection is enabled, the
"Password Required" pop-up will show when any
user tries to change an editable screen.

INITIAL SETUP

11.The "Initial Setup" screen shows a check mark
beside the "Language/Date & Time/Password" step
to indicate that it is complete. Select "Continue" to go
to the point configuration setup.

5.2 Point Configuration

NOTE: At initial setup, all points except Point 1 are disabled by default and are inactive on the "Point Configuration"
screen. Configuration of Point 1 is required for device initialization.

L 4 POINT CORFICURATION n

1. On the "Point Configuration" screen, select "Point 1".
2. Select "Next".

3. On the "Point Configuration: Point #" screen, select
"Enable".

4. Selectthe Name field, and use the alphanumeric
T “ keypad pop-up to assign a name with up to

18 characters. Select. to accept the value.

OPTICRS FESET
conrsrare | The entire 18 characters will only show on the "Point Detail"
A screen. Only 10 characters will show on the "Point
Configuration" screen.
5. Select"Save".
6. Repeat Steps (1) through (5) until all of the necessary
points have been configured.
| 4 )

L 4 FOINT COMNFRIURATION “

B CHILLER
BHHT 1

7. On the "Point Configuration" screen, select "Next".
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5 Initial Setup

INITIAL SETUP

LAMGUAGE | BATE & TIME / Passwars
PLINT CONFIGURATICN ]

CONFIGLEATEIN

5.3 Gas Configuration

8. The "Initial Setup” screen shows a check mark beside
the "Point Configuration" step to indicate that it is
complete. Select "Continue" to go to the gas
configuration setup.

5.3.1 Configuration for Refrigerant Monitor

L 4 SELECT GAS n

WARNING

CaRGiL COMFIGURE GAS: R-1354 n

GASES SETPOINTS PONTS RiSET

24

1. Onthe "Select Gas" screen, select an empty gas
slot.

NOTE: A maximum of six slots or gases can be
configured.

NOTE: If "Next" is selected without configuring a gas, a
warning pop-up provides an alert that default settings
will be applied across all points.

To accept the default settings and bypass the gas
configuration step, select "OK". Otherwise, select
"Cancel" to return to the "Select Gas" screen and select
agas slot.

2. Onthe "Gases" tab of the "Configure Gas"
screen, select from the list of possible
configurable gases. The screen header changes
to show the selected gas.

NOTE: When a gas is selected, the "Save" button
becomes active. The interface does not
automatically move to the "Setpoints" tab.

If "Save" is selected without adjusting the setpoints for
cautions, warnings, and alarms, the default setpoint
settings will be used for the selected gas.

3. Select the "Setpoints" tab.

4. Select the "Edit" button for Caution, Warning, or
Alarm, as applicable.

NOTE: If the "Setpoints" tab is selected but a gas
has not been selected, the options on the
"Configure Gas" screen will be inactive.

The options for the configuration settings for cautions,
warnings, and alarms are identical.

Chillgard 5000 Refrigerant Monitor
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€ CAUTION (0 - 1000ppm)

SETPOINT 15 |ag |
ACTION WOR-LATCHNG

CAUTION (0 - 1 000ppm)
YT Ty

ACTION: m DR LATCHINE

ALARM HORM '
INDICATION:

STROBE '

CARCEL COMFSGURE GAS: R-1234 m

GARES  SFTPOINTS  POMTE = RESET

h EDIT
W KT Enim

EoiT

5. In the configuration pop-up, for "State", select
"Enabled" or "Disabled".

If "Disabled" is selected, all other options are inactive.
Go to Step (8).

6. For "Setpoint", use thell and i buttons to
adjust the value.

7. For"Action", select "Latching" or "Non-Latching".

NOTE: For a definition of latching and non-latching
events, refer to 7.5 Cautions, Warnings, and Alarms.

For a list of default settings, refer to 16 Appendix C:
Default Settings.

Use the scroll bar to see all of the configuration
options.

8. To associate an audible horn or a visual strobe
with the event, for "Alarm Indication", select the
"Horn" and/or "Strobe" check boxes.

9. Select "Done" to accept the settings and return to
the gas-specific configuration screen, which
shows the updated settings.

10.Repeat Steps (2) through (9) until all event
setpoints have been configured.

11. Select the "Points" tab.

12. Select the applicable checkbox to assign a point
to the gas.

NOTE: If the "Points" tab is selected but a gas has not
been selected, the options on the "Configure Gas"
screen will be inactive.

Only one gas can be assigned to a single point. Points
that have already been assigned a gas are not available
for selection.

13.Select "Save".

14.Repeat Steps (1) through (13) for each gas to be
configured.

NOTE: The "Reset" tab is not used during the initial
setup. For information about the "Reset" tab, refer to
7.8.2 Gas Configuration.

us
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5 Initial Setup

e -

e + 15.When all applicable gases have been
configured, select "Next".

INITIAL SETUP

16. The "Initial Setup" screen shows a check mark
beside the "Gas Configuration" step to indicate
that it is complete. Select "Continue" to go to the
relay configuration setup.

OUTPAIT COMFIELRATION

CONTINUE

5.3.2 Configuration for Ammonia Monitor
1. On the "Select Gas" screen, select “AMMONIA”.

The Chillgard Ammonia monitor can only detect ammonia gas.

There can be no other gas added. The 5 other slots are for
< e - herg
— different alarm settings.
wons B The factory default alarm settings are:
+ Caution 50 ppm
+ Warning 200 ppm
* Alarm 500 ppm
2. Ifall enabled points are to be defined with these settings,
click “Next”.
(_ IMITIAL SETUP
LAKGUACE ¢ DATE & TIME F PASEWORD Q
ik g Done (The "Initial Setup" screen shows a check mark beside the
HELAY COMAGURATION "Gas Configuration" step to indicate that it is complete. Select
DUTELIT CORFIGLIATION "Continue" to go to the relay configuration setup.)

CRHTL CORFIGURE O &3 Allvatne, n

If alarm settings should be different than factory default, select
point which should have different settings, delete the check,
click “Save”.
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5 Initial Setup

{ et n

s
+ 3. Click on “+” to start setting up a second ammonia alarm
setting
TR GORFGRE (63 ARVORE, SET
EETFOMIE PATE FESET

CAlITHR “ ) H
Baws RN WO IO Ly _———— 4. Select “Edit” on set points you want to change
ey R ADLED HORR, STRODE, LAY HIGG =
ALARLA

BEkyms  [ERAHLED HOHY, STHDEE, LA 10HIM] S

£ CAUTION {0 - 100ppm) . )
= Etl 5. Write requested set point.
Eal
STATE DESABED Here write the new ppm value.
SETROINT 15 [l Make the same changes if needed on Warning and Alarm.
ACTEIN: CHINE [ ] Then click “Done”.
o -

Click on Points, make a check on the point you've selected new
alarm settings.

Now next to AMMONIA, AMMONIA_2, shows up on the select
gas screen.

NOTE: The order of AMMONIA, AMMONIA_2,

AMMONIA 3 etc can change in case of restarting the
Chillgard 5000.

5.4 Relay Configuration

Each relay is mapped to a specific predetermined function; that is, fault, alarm, warning, caution, or horn.

4 N
L 4 CORFIGUIRE RELAYS ﬂ
— — 1. On the "Configure Relays" screen, select "Edit"
for the function to configure.

i
_Enm_ NOTE: The options for the configuration settings
— for alarms, warnings, cautions, and the horn are
_— identical.
ot

h A
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£ FaliLT

The default setting for the internal fault relay is the
energized state. To test the relay, do the following:

« Select"ON".
» Select "OFF".

2. Inthe relay configuration pop-up, select the
"Name" field, and use the alphanumeric keyboard
STATE: ENERGIZED (e pop-up to enter a value.

MARE:

R NOTE: Relay names can have eight characters.

NOTE: The title in the pop-up header changes to
show the assigned name.

£ HORM: BLOWER 1 m 3. Select "Energized" or "De-energized" for the relay
. state.
HAME BLOWER 1 4. Do the following to test the relay:
a. Select"ON".
STATE IEZEEDY o orencickn
e — b. Make sure the equipment connected to the
TEET RELAY oM “ relay operates as expected.
c. Select"OFF".

5. Select "Save". The updated settings for the relays
show on the "Configure Relays" screen.

4 SONFIGLRE RELAYS “

— 6. Repeat Steps (1) through (5) for each relay to be
configured.

E

sdd s, e [ 7. When all relays have been configured, select

Wb EH L FRGTET E[FT "NeXt".

AT (BT FRGITEL EONT

-HF. i EDNT

INITIAL SETUP

LANIATE DATE GTWE PSSWORD, @ 8. The "Initial Setup" screen shows a check mark
e beside the "Relay Configuration" step to indicate
that it is complete. Select "Continue" to go to the

QUTPUT COMFISLRATION

output configuration setup.

5.5 Communications Output
There are three options available to support digital outputs.

For a list of the registers that are available for exchange with the Modbus controller, refer to 17 Appendix D: Modbus
Holding Registers.
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For alist of the BACnet Objects that are available for exchange with the BACnet controller, refer to 18 Appendix E: BACnet

Objects.

r
$

~
EUTPLTS “ 1. On the "Digital" tab of the "Outputs" screen, select

p— AL one of the following:

2. If"None" is selected, no digital communication is
configured.

3. If"Modbus" is selected, do the following:

aellinlic a. Select "Edit".

PRTAL AMELOG

il e m b. Select the "Device Address" field, and use

e the alphanumeric keypad pop-up to enter a

} AT value. Select to accept the value.
m 1200 J8400  STEED 115200

SRR v d. Select the RS485 Termination check box.

c. Select a baud rate for the connection.

||

e. Select "Done".
4. "If"BACnet" is selected, do the following:

a. Select "Edit".

QUTFUTS

PIGITAL ARALDG

BACMET SETTINGS m b. Selectthe "MAC Address" field, and use the

MALC ADDHESS 247
INSTANCE

m 19300 3BADD STEEO 115700
w

alphanumeric keypad pop-up to enter a

e value. Select to accept the value.

c. Selectthe "Instance Number" field, and use
the alphanumeric keypad pop-up to enter a

MUNEBER 12

value. Select to accept the value.

d. Select a baud rate for the connection.

Use the scroll bar to move through the list of available
options.
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5 Initial Setup

5. Select the "Analog" tab.

i Brtica “ 6. To adjust the default values, select the applicable
— i field, and use the aIpham_:m_eric keypad pop-up to

AR e — enter a value. Select . to accept the value.

RS e . 7. Select "Next".

AF0MA SEALE ARALCG CUTEUT | ) T

INITIAL SETUP

For a list of default settings, refer to 16 Appendix C:
Default Settings.

LANGUAGE { DATE & TIME / PASSWDRD

8. The "Initial Setup" screen shows that all initial
setup steps are complete. Select "Finished" to
confirm the configuration settings and move to the
"Initial Calibration" screen.

-]
@
L]
-]
-]
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6 Calibration

A WARNING!
» Make sure the device has been receiving power for at least 2 hours before performing a calibration.

» Make sure to remove the cap from the exhaust port before operating the device. Failure to do so will create back
pressure that can result in inaccurate readings and damage to internal components.

» Do NOT do calibration with a constant-flow calibration gas regulator. Use only a demand-flow type regulator (MSA
P/N 710269).
Failure to follow this warning can result in incorrect calibration, damage to internal components, and inaccurate gas
readings.

+ If the device does not pass calibration, remove it from service until the issue resulting in failed calibration is corrected
and a successful calibration is achieved.
Failure to follow these warnings can result in serious personal injury or death.

NOTE: During the calibration process, the device is not monitoring for gas.

Calibration is the process of applying a known quantity of gas to the device so it can adjust the precision and accuracy of
the measurements made during routine operating modes. This process ensures that gas measurements are as accurate
as possible.

Although the Chillgard 5000 sensor is factory calibrated, it is recommended that calibration be performed at initial startup
and at regular intervals to ensure that the sensor is fully functional and improve the accuracy of the device. Calibration
accuracy is dependent on the type of cylinder used. For optimal performance, calibrate with atmospheric background for
given application.

There are two types of calibration: zero gas calibration and span gas calibration.

Zero gas calibration resets the baseline level reading to zero. Use the zero-gas scrubber with ambient air for zero
calibration.

Span gas calibration applies a known concentration of target gas so the accuracy and precision of the detector can be
adjusted to the known value. The known concentration of gas is called a "span value" because it represents the span, or
reach, of the calibration curve from zero to that value (Figure 14

Calibration Curve

Sensor Current

Gas Concentration

Figure 14 Calibration curve

The device sensor of the Chillgard 5000 is factory calibrated with R134A, R404A, R410A, R123, R514A, R1233zd(E). The
sensor also has an extended pre-programmed library of additional refrigerant gases that can be used to set up the device
to detect other targeted refrigerant gases which are listed in 11.2 Gas Reading Accuracy.

The Chillgard Ammonia monitor is factory calibrated with Ammonia ONLY. No R-gas library is available for the Chillgard
Ammonia unit.

6.1 Initial Setup

Following the initial setup, an initial calibration must be completed to ensure sensor accuracy.
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6 Calibration

INITIAL CALIBRATION

Ul.l-ﬁ.'-TP

EVERT LOO

SETRINGE

DlaGarG TG

15 RECOMMENDED THAT AN B
5 FERFORMED TO INSURE EENSOR ACCLRAC

CALIBRATE LATER

CALIBRATE NOW

EHILLER T R CHILER L
0 0
wanet i

AR CHALER 3L
0 0

rars3 T

6.2 Routine Operation

Make sure to remove the cap from the exhaust port before operating the device.

For a description of the dashboard, refer to 7.1 Dashboard
Overview

1. On the "Initial Calibration" screen, select "Calibrate
Now".
2. Goto Step (2) in 6.2 Routine Operation

NOTE: If "Calibrate Later" is selected, the dashboard shows a
notification on the "Calibration" button until the initial calibration
is completed.

Select "Calibrate" to re-open the "Initial Calibration" screen and
select "Calibrate Now".

Failure to do so will create back pressure that can result in inaccurate readings and damage to internal
components.

6.2.1 Starting Calibration

m CERLLEN 1 B - TLURTE
0 0

EVENT LOG T ]
cHuma e CHELEW 2L
ETTINGE
0 L]
DIAGHOSTICE ] -

ZERD GAS CALIBRATION

32

REMOVE CALIBRATION PIN

| J
g

SENSOR UFE: @ AST CALIERATION: DEF2IN2014

1. To start the calibration process, on the dashboard,
select "Calibrate".

2. On the bottom of the device, remove the cap from
the calibration port.

3. Onthe device touchscreen, select "Start".
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6 Calibration

6.2.2 Stopping Calibration

During some phases, when "Cancel" is available in the top left corner, the calibration process can be stopped.

CAMEEL ZERD GAS CALIBRATION

REMOVE CALIBRATION PIN

SEMSIR UFE: &

e
W Jo
=

-

LAST CALIERATION: DA/HN 2014

CAMCELED

REMOVE ZERQ SCRLIBBEER

T
I =S /
| N -
bl v L &
N e

_--"""1-,.-' b R

- e : .F -
L 1-']
SEREORLIFE: @ LAST JERD CALERATICN 08/2072074

6.3 Zero Gas Calibration

CAMCEL ZERD CALIBRATION

INSTALL

LERD SCRUBBER
Rt
“®

SNGORLUFE: & Ll SRR Ol AT DN DR20R0T4
CANCEL ZERQ GAS CALIBRATION
ZERMNG
SEMGORLIFE @ AST FERD CALIRRATION: 06720704
RESULTS
CAUBRATION TVPE FAn
GARTYPE Wi
A5 FOURD pm
ASLEFT % pom
REGAT SUOCESSFIL.
SEMSORLFE & LAST PR Cal IBRATION Y drsdi ¥

1. To stop the calibration process, select "Cancel".

2. For zero-gas calibrations, disconnect the zero-gas
scrubber tubing from the calibration port, then select
"Next" on the device touchscreen.

3. Onthe "Canceled" screen, select "Done".

4. On the bottom of the device, install the cup on the
calibration port.

1. Connect the zero-gas scrubber tubing to the calibration
port.

2. Onthe device touchscreen, select "Next".

NOTE: A progress bar shows during the zero gas
calibration.

3. When zero gas calibration is complete, the "Results"
screen shows. Select "Continue” to go to the next step.

us
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6 Calibration

4. On the "Calibration Complete" screen, do one of the

BACK TERD CALIBRATION following:

CALIBRATION COMPLETE a. To continue with span gas calibration, select "Span
Gas Calibration". Go to Step (1) in the Span Gas
Calibration section below.

SPAN GAS CALIBRATION
poke b. To complete zero gas calibration without continuing
to the span gas calibration, select "Done", and go to
SENSOH LFE: & AST FERD CALIBRATION 07/24/2007 the next step.

c. Toreturn to the "Results" screen, select "Back".

5. On the bottom of the device, install the cup on the
calibration port.

6. Remove the tubing from the calibration port.

CANCEL ZERD CALIBRATIIN '
REMOVE 7ERD SCRUBEER |
| ,_, 7. Disconnect the zero-gas scrubber tubing from the
) ] L calibration port.
..___,.-'-... n L y .
<Y v %5 8. On the device touchscreen, select "Next".
~ gL
ARESOR LIFE: AT FERD CALIMATON: DR20/2074 |

6.4 Span Gas Calibration

6.4.1 Span Gas Calibration Refrigerant Monitor

NOTE: To prevent zero-gas contamination, MSA recommends using different regulators to do zero gas calibration and
span gas calibration.
1. Close the cylinder valve.

CMMCEL  SPANGAS CALIBRATION 2. Ifapplicable, remove the zero-gas cylinder or zero-
SELECT GAS gas scrubber tubing from the calibration port.

il | R | Il | s On the "Span Gas Calibration" screen, the gases are
RiZA | RiasA | TTHENC displayed that have been selected in the Gas
Configuration.

SEMEOR LIFE: & AST CALIERATION: 12/14/2014

3. Select the applicable span gas.

NOTE: A maximum of seven gases show on the
"Select Gas" screen: six user-selected gases and
one universal gas (Synthetic R-134A).

4. Onthe gas cylinder label, find the concentration for
eamce  seTseancasvaerize) [ the gas.
SELECT GAS CONCENTRATION 5. Onthe "Set Span Gas Value" screen, to adjust the
concentration value to the value on the gas cylinder
100 ppm W | el

CALIARATE WITH £
SYNTHETIC R-134A

label, either use the ﬂ and i buttons to
increase or decrease the value in 1 ppm increments,
or select the value field and use the alphanumeric

S B RN T N S P keypad pop-up to enter the value. Select. to
accept the value.
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6 Calibration

SPAN GAS CALIBRATION

APPLY R-1224 (100 ppm)

SENSOR UFE: & LAST CALIBRATION: 12714/2004

CAMCEL SPAN GAS CALIBRATION
CPaMMING
RERETIRLIIY & RS T, CoAL AT 1 O DT

TSR

SEMGOR LFE & LAST CALERATION TR M4

BACK SPAM GAS CALIBRATION

CALIBRATION COMPLETE

SELECT AMOTHER GAS

COMHTEIMLIE

BEMNETIHEIFE E- LAST R TT268 CMIBRATION: 073450 T
oAcK SPAN GAS CALIBRATION Iﬂﬂl
SET FEMINDER
T WONTHE L ] & MONTHS
0 EOsTHS 12 MONTHS
MUME
SEMEDMLE E AT AT I A T "l'fm'll

6. Todo the calibration with synthetic R-134A, select
the check box.

7. Select "Next".

NOTE: The concentration value can be set between 10

and 500 ppm. MSA recommends a concentration value of
100 ppm.

8. Attach the span-gas cylinder tubing to the calibration
port.

9. Open the span-gas cylinder valve.

10.0On the "Span Gas Calibration" screen, select "Start".

NOTE: A progress bar shows during the span gas
calibration.

11.When span gas calibration is complete, the
"Results" screen shows. Select "Continue".

12.0n the "Calibration Complete" screen, do one of the
following:

a. Todo a span gas calibration for another gas,
select "Select Another Gas". Repeat Steps (3)
through (11).

b. Toreturn to the "Results" screen, select
"Back".

c. "Togo to the next step, select "Continue".

13.Close the span gas cylinder valve.

14.0n the "Set Reminder" screen, select the applicable
button for the calibration interval. At the selected
interval, a pop-up will signal the need for calibration.

NOTE: Calibration should be performed regularly.
MSA recommends a frequency of 6 months
between calibration, with a log of calibration
adjustments maintained. Calibration frequency
depends on the operating time and chemical
exposures of the instrument.

NOTE: Calibration should be performed when

us
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installing or changing the power source of the
instrumentation.

15.Select "Next".

16.0n the bottom of the device, install the cup on the
calibration port.

17.Remove the tubing from the calibration port.

18.0n the device touchscreen, select "Done".

6.4.2 Span Gas Calibration Ammonia Monitor

NOTE: To prevent zero-gas contamination, MSA
recommends using different regulators to do zero gas
calibration and span gas calibration.

1. Close the cylinder valve.

2. If applicable, remove the zero-gas cylinder or
zero-gas scrubber tubing from the calibration
port.

3. Onthe "Span Gas Calibration" screen, select
the ammonia with your preferred alarm setting.

100 ppm = gas cylinder 100 ppm
4. Click Next
Click Start
Screen shot “Span gas calibration”, spanning

Screen shot “Results”

© N o o

Successful, then “Continue”

9. On the device touchscreen, select "Done".

6.5 Unsuccessful Calibrations

In the unlikely event that a problem occurs during a calibration process, the "Results" screen will show the calibration
status as "Unsuccessful".

RESULTS
CALISRETION TYeE
GAS TVE ik
s s
M ul 1. On the "Results" screen, select "Continue".
FLEALT WELCESIRUL )
COMTMUE
SEMAOALIFE & LAST RAX2A Cal FRATON S&/orinnd |
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BACK IERD GAS CALIBRATION

CALIBRATION UNSUCCESSEU

REPEAT CALBIRATEIN

REnRUFE & LT FEAD G RATI0N: M0V 4

BACK SPEN GAS CALIBRATION

CALIBRATION UNSUCCESSFU

SELECT ANOTHER GAS
FEPEAT CALBRATIOM
CLOSE
MECE LIFE: & AET | s LTI Crt 202074
CHILLEE T & CHILLEN 1L
CALBPATE
©: |O:
g |
EVENT LOG - e e
CHLLER TR [HRLER T L
BETTINGS

0 0
OMGHOSTICS ) Q T

2. On the "Calibration Unsuccessful" screen, do
one of the following:

a. For zero gas calibrations:

To retry the zero gas calibration, select
"Repeat Calibration".

To return to the previous calibration
values, select "Close".

b. For span gas calibrations:

NOTE: To do a span gas calibration for another
gas, select "Select Another Gas".
This option does not show up for ammonia.

To retry the span gas calibration, select
"Repeat Calibration".

To return to the previous calibration
values, select "Close".

If "Close" is selected, on the dashboard, a gray check
mark identifies the points that are affected by the
unsuccessful calibration. The gas readings for these

sample points are below the alarm threshold but may
not be completely accurate.
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6 Calibration

37



7 Routine Operation

7 Routine Operation

Make sure to remove the cap from the exhaust port before operating the device.

Failure to do so will create back pressure that can result in inaccurate readings and damage to internal
components.

71 Dashboard Overview
After the initial setup, the dashboard shows the main function buttons and tiles for the points that are enabled.
A green box around the tile identifies the point currently being sampled.

Point tiles are titled by name, not number.

QL @
- ' When 2—4 points are enabled, large tiles show the
point name, number, current gas reading, and

0 .n. @ ﬂ. status.

r . . i gy 4 » e -
: 1] 0 0 0
e } I_i“ __H_ﬁ“ m_f“ MEM When 5-8 points are enabled, medium tiles show
= 0 0 0 0 the point name, number, current gas reading, and
b '!5‘ ﬁ ﬂ status.
A A
r e g - n " I '] e - 1
B o i v i
B ?. — a - ""ﬁ o F‘:I:’ When 9-16 points are enabled, small tiles show the
@ o |® 0 |G o & © point name, number, current gas reading, and
- ;..:l:;r ;J..UI;. g..:t;t ;lllll;l Status.
A A
7.2 Point Details
— — To see details about a specific point, on
" o ' the dashboard, select the point tile. A
%' iiniziilhe X2 detail pop-up opens.
0 To close the detail pop-up and return to
o fesis the dashboard, select the X at the top
j Fa right corner.
HOLD To hold and lock onto a point for an

extended period manually, in the point
detail pop-up, select "Hold".

38 Chillgard 5000 Refrigerant Monitor us



7 Routine Operation
7.3 Point Hold

7.3.1 Automatic Point Hold

During routine operation, when any sample point detects gas that results in a caution/warning/alarm (C/W/A), the device
automatically holds that sample point for an additional four gas measurement cycles to analyze the point further and
provide more data. When the additional four measurement cycles are complete, the device goes to the next point and
resumes routine sample times.

When the sampling cycle returns to the point that triggered the automatic hold, the automatic hold state continues unless
the non-latching event no longer exists (that is, the gas concentration decreases below the C/W/A threshold) or the latching
alarm event has been reset.

7.3.2 Manual Point Hold

To set the duration of the Hold feature, use

HOLE: CHILLER 1 L " the ﬂ and i buttons.

To disable the point alarm for the duration
of the hold, select the "Disable Alarm"
L checkbox.

CANEEL HOLD To activate the Hold feature, select "Hold".

To cancel the Hold feature, select
"Cancel" or the X at the top right corner.

CHILLER 1 R CHILLER 1 L

< — 2 NOTE: The Hold feature can only be
applied to one point at a time. During the
S - hold duration for the selected point, the
< o . "Hold" button is inactive for all other points
B : until the hold duration for the selected
point has completed.

7.4 Predictive Warnings

When a point goes above the acceptable threshold for flow rate, sensor performance, or pump performance, a predictive
warning pop-up shows on the dashboard.

4

CHILLER 1 R CHILLE CHILLER 1 R CHILLE CHILLER 1 R CHILLER T L.
CALIBRATE C (.

AL BERATE AL IBRATE

POOR SENSOR PERFORMANGE PO PLUMP PERFORMAKNCE

EVENT LOG EVENT LOG EVENT LOG
E— 'WIE NOTICED THE FLOW Y51 ] WE HOTIEED THE SEMEDR —
% PERED MING BELOR THE PERFORMANCE [EORPED BEL
B - MOSRAAL JPERATING BAKGE . . THE MCERIAL OFERA TIHG Rl . - WE HOTICED THE PURE
SETTIMGS CHEDE THE INTESNAL AMD SETTIRGS CHECEK IMTERNAL FILTERS AH SETTIRGS PERFOIMARKCE DROPIED HELOW
EXTERHAL FILTERS, BLOCKA X TESHAL FILTERS, FLOW THE MORMAL OFERATI N RGHIE
—_—, P EARPLE LINE ARD 34 b PL —_— SYSTERFOR LEAKS OR EE——
WALVE MODLLE EXEESSIVE VERATION
[AGNOSTICS [AGHOSTICS [LAGNOSTICS

NCKNIWLEDGE S ACKROWLEDGE T ANCEROWLEDGE

A h A

Predictive warnings indicate that it may be necessary to do troubleshooting or replace a part, not that there is a critical
issue with the flow rate, sensor, or pump.

To acknowledge the predictive warning and return to the dashboard, select "Acknowledge".
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EALIBRATE GHILLER 1R CHILLER 7 L

0 0
ENENTLOE L KanTE Acknowledging the predictive warning triggers a
P eI EHLLERSL notification that shows on the "Diagnostics" button on
: 0 0 the dashboard.

ranma PIRTS

AGHIETICE

A corresponding notification also shows on the "Diagnostics" screen. For information about diagnostics, refer to 8
Diagnostics.

7.5 Cautions, Warnings, and Alarms

Cautions, warnings, and alarms can be triggered by non-latching or latching events. Non-latching events do not require
user interaction for resolution. Latching events require user interaction for resolution.

When an event occurs, a pop-up shows on the dashboard.

4

CHILLER 1 L. CHILLER 1 L.

CHILLER 1 L.

CHILLER 7 F.: CAUTION CHILLER 1 B WARNIMNG CHILLER 1 F.: AL&RM

A

7.5.1 Non-Latching Events

Non-latching events do not require user interaction for
resolution. For a non-latching event, if the gas reading

i Hw,; ' wwﬂl goes below the caution, warning, or alarm threshold

. ot o Fean before "Acknowledge" is selected, the pop-up

S—— FALLERIA CHRLER 3L disappears from the dashboard, the background of
(] o (] the point tile on the dashboard changes from red to

BAGHOSTCS

white, the event is catalogued in the Event Log, and a
notification shows on the "Event Log" button on the
dashboard.

For information about the Event Log, refer to 7.7 Event Log.
A corresponding notification of the event shows on the "Diagnostics" screen. For information about diagnostics, refer to 8
Diagnostics.

7.5.2 Latching Events

Latching events require user interaction for resolution.
For a latching event, "Acknowledge" must be selected

CRLIBRATE

] on the pop-up to return to the dashboard. If a horn is
Gk enabled for the point, selecting "Acknowledge" silences
sETTINGS S— A the horn, but the event is not yet resolved. The point tile
R 0 2, 9 - shows in red on the dashboard to indicate the
— unresolved event.

Select the point tile with the event to see a detail pop-
up.
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GHELER T L ALRHWY n

While the gas reading is above the event threshold, the
"Reset" button on the detail pop-up is hidden, and the
event cannot be resolved.

When the gas reading goes below the event threshold,
the "Reset" button is active.

Select "Reset" to resolve the event and return to the
dashboard. The point tile on the dashboard shows in its
normal state, and the event is considered resolved.

A corresponding notification of the event shows on the "Diagnostics" screen. For information about diagnostics, refer to
Section 8 Diagnostics.

7.6 Faults

If the device is in critical fault mode, the device will not be monitoring for gas.
Failure to follow this warning can result in serious personal injury or death.

There are two types of faults: noncritical and critical.

Alarm events have priority over fault events. If a point has an alarm during a fault event, the point tile on the dashboard
shows in red to indicate the alarm, not in yellow to indicate the fault.

Faults can be acknowledged and reset through the
pop-up if it is a channel related fault.

" EVEHTLON T

i ALtaus Wit cusane If the fault is system related, it is acknowledged and
A i i Ak TR reset through the fault tab in the event log. Once the
Foa L T AT - 1T K

reset is initiated on the system related faults, it will
reset all of the faults concurrently.

n SHALG OUTPLT FARLRT ! 12 - O T

For faults related to the display, the system will notify
the user upon reset.

7.6.1 Noncritical Faults

4 N

CHILLER 1 L.

EVENT LOG
e _ When a noncritical fault occurs, a

SETTINGS e TV P ST -

£ i TELTHE LN I pop-up with a yellow background
d signals the event on the dashboard.

DIAGNOSTICS
- ACHRWLEDE

h 4
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v N

CHILLER 1 R. CHILLER 1 L. CHILLER 2 R. CHILLER 2 L.

0
virl Ak FLOW INLET NUMBER 5 BLOCKED o If.multlple faults occur
e smultaneous}y, t.he pop-up shows
A FLOW IMLET HLMBER % BLOCEED ";. . the faUItS as Ilne Items
— o To acknowledge the event and
DIAGH 0 return to the dashboard, select
—— ACKNOWLEDGE "ACknow|edge"‘

h A

HLLER TR CHILLEA 2

— @ | @

If the fault can be related to a single
or multiple points, the associated
v A | point tiles show on the dashboard

CMLLEATR  CHLLES1L CHLLERZA.  CHILLERFL i

B o o @ o @ o ® o with a yellow background.
" ETMCETE ciuc=a. IEIWEEEE cHiLiiRd. L
A & 0 A - & 0
) IEIMCEEN cHulb=a.L  CHLLESS E  CHILLERE. L
S A @ o & o & o
CMLLEAT.A  CHLLES?.L CHLLERA®  CHILLER KL

DURGMOET IS E 0 a 0 a o a o

A A

If the fault cannot be related to a single point or multiple points, the dashboard shows in a normal state.
To see the details about a specific point, on the dashboard, select the point tile.

To see the details about the fault itself, go to the Event Log, "Faults" tab. Refer to 7.7 Event Log.

7.6.2 Critical Faults

If the device is in critical fault mode, the device will not be monitoring for gas.
Failure to follow this warning can result in serious personal injury or death.

A critical fault causes the following to occur:

£ caiu L N * The fault relay trips.
— o Bl o Bl + The device cannot monitor for gas.
. izl * The 4-20 mA output decreases to the
. o o o user-specified fault level.

it Al modules except the main board and
display shut down.

h 4 + All point tiles show on the dashboard with
a yellow background and a black Xicon.
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NOTE: If more than four events occur, use the
scroll bar to see the entire list of faults.

To acknowledge the events collectively and
return to the dashboard, select "Acknowledge".

7.7 Event Log

Dashboard Display
CALBRATE CHILLEE TR CHILLEE 11
mmo- 9°
— — On the dashboard, select the "Event Log"
ETTIRGS
0 0 button.
DIAGROSTICE o o
771 Al
The "All" tab shows a list of all types of events for the
device.
r W Thelast 25 events show in chronological order.
n 3T When there are 25 events in the list and a new event

occurs, the oldest event is deleted to make space for
the new event to show.

Use the scroll bar to move through the list of events.

AN G- A

In the Event Log, events are color coded by type:

* Red = Caution, Warning, Alarm
* Yellow = Fault, Unsuccessful Calibration

¢ Green = Successful Calibration

r N
m < DR/EL/DOS - ALARM
| 4 comeeiLowmme e |
- Select any event on the "All" tab to see a pop-up with
ENT EURATISR M the event details.
h A
7.7.2 Alarms

The "Alarms" tab shows a list of alarm events for the device.
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n EVENT LOG

ALL ALARME [3]) FALLTE CALIERATION
Non-latching alarm events that resolved without
A cmusmay-oumon = being acknowledged are indicated by a number in
dh POV CURRENT vER e TG - AT parentheses after the "Alarms" tab heading.

A cHUER L waimann

" EVENT LOG

AL ALk HWTE | CAUBRATION A single alarm event is divided into two events in the
A cHLER L e sans : event log: one for the initiation of the alarm and
il FRSLIL : ! another for the conclusion of the alarm.

B LB R LA ST

P

The last 100 events show in chronological order. When there are 100 events in the list and a new event occurs, the oldest
event is deleted to make space for the new event to show.

Use the scroll bar to move through the list of events.

r A
m 4 SRS - ALARM
| A couseiLwime e |
S Select any event on the "Alarms" tab to see a pop-up
& with event details.
A A
7.7.3 Faults
r A
n EVENT LOG
ALL BLARME FALLTE CALIERATION
Ak P cupr oven e TG AT The "Faults" tab shows a list of all fault events for the
A oomaEaLEs CHATGIF S - 11 1AM deVice.
Al ArLE SITRUT FAILURE EV L G- 5PN
h A

The last 100 events show in chronological order. When there are 100 events in the list and a new event occurs, the oldest
event is deleted to make space for the new event to show.

Use the scroll bar to move through the list of events.

r b
m < 07 12/2005 - FAULT
P e e o Select any event on the "Faults" tab to see a pop-up
with event details. The detailed view shows the board
location, if applicable, and the software error code.
h A
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7.7.4 Calibration

b EVENT LOG

ALL HLARMS FALLTE CALIERATION

A CALIIATIN i The "Calibration" tab shows a list of calibration
REAN RN attempts for the device.

@ AT - P A CALISRTION

@ R- 1214 - 5P GAS CALIRATHIN IS - A A

A A

The last 20 calibrations show in chronological order. When there are 20 calibrations in the list and a new calibration occurs,
the oldest calibration is deleted to make space for the new calibration to show.

Use the scroll bar to move through the list of events.

- Select any calibration event to see a pop-up with
Li e details.

NOTE: The "As Found" value represents the

: performance reading before calibration is performed.
el The "As Left" value represents the performance
reading after calibration is performed.

7.8 Edit Settings

v h
= CHILLER 1 R CHLLERTL
CHLIERATE
0 e 0
- R I To access and edit the device settings that
A a 0 were assigned during the initial setup, on
— s e the dashboard, select the "Settings" button.
h A
| CHILLER 1 Rt CHILLER 1 L. . .
CALIBRATE | If password protection was enabled during
PRSEWORD RLCURLEY 4 Lo
‘ — the initial setup, on the "Password
EVENT LDG .
| B Required" pop-up, enter the correct
u password.
DONCIOSTICS ‘ For help with forgotten passwords or

password resets, contact local
MSA Customer Service.

7.8.1 Preferences

Use the "Preferences" option to change the settings for the language, date and time, password, and brightness of the
device display.
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4 N
n SETTIMGE
| perces |
On the "Settings" screen, select "Preferences".
h A
r b
m < PREFERENCES
- The "Preferences" screen shows the current values
o for the settings. Select the "Edit" button for the setting
0 to Change.
A A

Language, Date and Time, and Password

NOTE: If the date setting is changed after the initial set up configuration, the predictive maintenance logs will need to be
reset on each graph to ensure accuracy.

Except for the buttons that show in the screen headers, the screens and steps used to change the settings for the
language, date and time, and password are the same as those used during the initial setup.

During the initial setup, the screen headers show the and i buttons. During routine operation, the screen
n <

headers show the __~_ and __*__ buttons.

To adjust the settings for the language, date and time, and password, go to 5 Initial Setup, and do Steps (2) through (10).

L, |

To return to the "Settings" screen, select =~

<

To return to the previous screen, select = _.

Brightness

1 i BRIGHTHESS Y

On the "Brightness" screen, use the :l and —
buttons to increase and decrease the percentage of
s screen brightness.

7.8.2 Gas Configuration
Use the "Gas" option to change the gas configuration settings.

NOTE: Except for the buttons that show in the screen headers, the screens and steps used to change the gas
configuration settings are the same as those used during the initial setup.

During the initial setup, the screen headers show the and i buttons. During routine operation, the screen
headers show the 1 i and m buttons.

When a change is made to the configuration, the "Save" button becomes active.
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r |
m SETTINGE
_ 1. Onthe "Settings" screen, select
o "Gas".
h A
2. Onthe "Gas" screen, select the
applicable gas tile.
LIRS oA

E—— 3. Do one of the following:

a. Tochange the gas configuration
settings, go to 5.3 Gas

_ Configuration, and do Steps (2)

through (13).

b. Toclear or delete a configured
gas, goto Step (1) in the
"Reset" Tab section below.

. 4 CONFIGURE GAS: F-1300 n

GREES [ AETOIHTE ONTS BESET
While the configuration is being updated, a

"Busy" message shows at the bottom of the
"Configure Gas" screen.

If the 1 ori button is selected while
the "Busy" message shows, a pop-up asks
whether to abandon the configuration

; _ R changes.

A » Toreturn to the "Gas" screen without
T R TR saving the configuration changes,

select "Return without Saving".

SAVE AND RETURR

» To save the configuration changes
and return to the "Configure Gas"
screen, select "Save and Return".

When the configuration changes have been saved, the "Settings" screen shows.
"Reset" Tab

Use the "Reset" tab to clear or delete a gas slot.

1. Onthe "Configure Gas" screen,
CAHCEL CONFIGURE GAS: F-1 734 select the "Reset" tab.

GASES  SETPOINTE  POINTS kestl 2. Do one of the following:

a. Toreturn to the default
settings for the currently
BT selected gas, select "Clear".

b. Toremove the gas slot
completely, select "Delete".

CLEAR
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3. On the warning pop-up, do one of
the following:

JIl\l:!:!-lli:..! .-'Iill::il-'II::IP.':‘::II.:II.::':'IKI:':i; -"I‘II!II I#II:III:M a' TO Cancel the Delete
function, select "Cancel".

CARRNCT BE UNDORE

b. To continue with the Delete
_cance. [EEEEE function, select “Delete”.

NOTE: If only one gas slot is configured,
it cannot be deleted. At least one gas slot
must be configured for the system to
function. If an attempt is made to delete

THE GAS SLOTOAMHOT BE DELET EDx THE

PUSTELWENT WLIST HAVE AT LEAST 0 the only configured gas slot, a warning

GASISLOT COKNFIGLAET:

pop-up indicates that the action cannot
be completed.

Select "Cancel" to return to the
"Configure Gas" screen.

When the configuration changes have been saved, the "Settings" screen shows.

7.8.3 Point Configuration

Use the "Point" option to change the point configuration settings.

r ~
‘H SETTIMGE
——
_. 1. Onthe "Settings" screen, select "Point".
FILA
BROUT
A A
m < POWT
CHLLERTL CHILLERT R CHLLERIL CHLLERT R
FOMT 1 FOIMT 2 FOINT 3 FOINT 4 . .
— Sr— 2. Onthe "Point" screen, select the applicable
PORMT 4 POINT & PLINT 7 POINT 8 pOint.
POINT O POMNT 10 POINT T POINT 12

POINT 13 POINT 14 PORMT 15 FOINT 16

3. On the "Point Configuration: Point #" screen,
do one of the following:

MW £ rowTcommguRaTION: POMT Y a. To change the point configuration
__mm . settings, select the "Options" tab, and
go to Step (4).
rowrsrae | Beaee | b. Toreset the point name and disable the

L point, go to Step (1) in the "Reset" Tab
section below.

NOTE: When a change is made to the
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configuration, the "Save" button becomes active.

4. To change the point state, select "Enable" or "Disable". If "Disable" is selected, the "Create Point Name" field is
inactive.

5. Tochange the point name, select the name field, and use the alphanumeric keypad pop-up to assign a name with up

to 18 characters. Select. to accept the value. The entire 18 characters will only show on the "Point Detail"
screen. Only 10 characters will show on the "Point Configuration" screen.

6. Select"Save".

r A

H‘ { POHRT CORFIGURATION: B0NT 1 m

OFTIONS REEET
While the configuration is being updated, a "Busy"

posrsrare e R message shows at the bottom of the "Point
Configuration: Point #" screen.

If the L) <

" or_* buttonis selected while the "Busy"
message shows, a pop-up asks whether to abandon
the configuration changes.

» Toreturn to the "Point" screen without saving

the configuration changes, select "Return
RETURH MITHOUT SavI8G

ﬁ without Saving".

+ To save the configuration changes and return
to the "Point" screen, select "Save and
Return”.

When the configuration changes have been saved, the "Settings" screen shows.
"Reset" Tab

Use the "Reset" tab to reset the point name and disable the point.

r N

H‘ { POHRT CORFIGURATION: B0NT 1

OPTIORS REEET

1. On the "Point Configuration: Point
o #" screen, select the "Reset" tab.

2. Select "Reset".

3. On the warning pop-up, do one of
the following:

a. Toreturn to the "Point
Configuration: Point #"

AFE YO SURE YOU WEULD LKE TO RESET THIS POINTT screen without resetting the

point, select "Cancel".

OHCE OOWRPLETED THIS AOTHKIN CARNMOT B URDORE

b. To reset the point name,

CANCEL RES disable the point, and return
to the "Settings" screen,
select "Reset".
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NOTE: If only one point is configured, it
cannot be deleted. At least one point
must be configured for the system to
function. If an attempt is made to delete

VAL HAYE ATLEAST CIE PORT EMARLED, the only configured point, a warning pop-
up indicates that the action cannot be
completed.

CANCEL

Select "Cancel" to return to the Point
Configuration: Point #" screen.

When the configuration changes have been saved, the "Settings" screen shows.

7.8.4 Relay Configuration
Use the "Relay"” option to change the relay configuration settings or test a relay.

NOTE: Except for the buttons that show in the screen headers, the screens and steps used to change the relay
configuration settings are the same as those used during the initial setup.

During the initial setup, the screen headers show the and i buttons. During routine operation, the screen
headers show the 1 i and “ buttons.

When a change is made to the configuration, the "Save" button becomes active.

r A
H SETTIMGE
On the "Settings" screen, select "Relay".
=1 To adjust the relay configuration settings,
— > go to 5.4 Relay Configuration, and do
Steps (1) through (5).
A
4 N
n £ CONFICLIRE RELAYS

_ _ While the configuration is being updated, a
PR . "Busy" message shows at the bottom of
the "Configure Relays" screen.

If thei or i button is selected while
the "Busy" message shows, a pop-up asks
whether to abandon the configuration
changes.

I » Toreturn to the "Configure Relays"
screen without saving the changes,

select "Return without Saving".

RETURH WITHOUT SAVING

SAVE AND RETUEN

* To save the changes and return to
the "Configure Relay" screen, select
"Save and Return".

When the configuration changes have been saved, the "Settings" screen shows.
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7.8.5 Communications Output
Use the "Outputs” option to change the configuration settings for digital and analog outputs.

NOTE: Except for the buttons that show in the screen headers, the screens and steps used to change the output settings
are the same as those used during the initial setup.

During the initial setup, the screen headers show the and i buttons. During routine operation, the screen
headers show the l i and “ buttons.

When a change is made to the configuration, the "Save" button becomes active.

r N
H SETTINGS
On the "Settings" screen, select "Outputs".
- To adjust the output configuration settings, go
s to 5.5 Communications Output, and do Steps
I (1)to (3).
h A
r N
ne oo [
HGITAL AHALDD . . . . .
While the configuration is being updated, a
L T NS "Busy" message shows at the bottom of the
FRULT viomh WA "Outputs" screen.
SCALE ANALCG OUTPUT [3-20m 100 LAY
If the 1 or i button is selected while the

"Busy" message shows, a pop-up asks
whether to abandon the configuration
changes.

» Toreturn to the "Outputs" screen
RETURK WITHOUT SAVING without saving the changes, select
i RETURN "Return without Saving".

» To save the changes and return to the
"Outputs" screen, select "Save and
Return".

When the configuration changes have been saved, the "Settings" screen shows.

7.8.6 About

The "About" option shows information about the device and its component parts.

L4 N

" SETTINGS

On the "Settings" screen, select "About".

us Chillgard 5000 Refrigerant Monitor

51



7 Routine Operation

ATOCOWFGRRATION  oodeno A
- | Use the scroll bar to see all of the available
. information.

WUREER OF POIRNTS

|<

SOFTEAR YIRSON

"< AsouT

1, K 4 ABOUT
i1 U BRI i s =
L EER AL HUREBEA = ::Hﬁ::‘.;ﬂ. ll.;::l'

LD PART KUMEER: OO SEHEDE PART S
SEWENS SERLL FSWZER NN WALVE EO&RD
AR — FAT HUBIEER NN
SEFIAL MUBIEER AOOOCNN

SI[HE0S PART MUWEBLR
WALVE ROARD 2

Wil VE ROARD
FAAT HUW BER A0,
FANAT HUWEER
SEFIAI MUMEER

1 = e 2

€|
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8 Diagnostics

8 Diagnostics

NOTE: If the date setting is changed after the initial set up configuration, the predictive maintenance logs will need to be
reset on each graph to ensure accuracy.

paEmL e— T When a predictive warning, fault, or alarm is
T o '1_ “ acknowledged, a notification shows on the
S — — "Diagnostics" button on the dashboard.
SETTMGS
0 0 1. Onthe dashboard, select the "Diagnostics"

DAGROSTICE sl AT &

button.

8.1 Flow Diagnostics

o BAZHOSTICS

FLOW DAGHOSTICS

1. On the "Diagnostics" screen, select "Flow
Diagnostics".

h Vi
The "Flow Diagnostics" screen shows data for four points.
r w |fmore than four points are enabled, additional tabs show
li FLOW DIAGHOSTICS the pOintS in groups of four.

The flow rate for each point shows below the point name.

e ‘rfn | nLs A directional arrow indicates the trending behavior of the
> ' - flow rate for a point. The arrow is green only when the

trend is static. The arrow is gray in other situations

because a positive or negative trend indicates a change in

the system.

b | { FLEW DLAGNASTICE

CHLLERT L

To see a detailed graph of the flow data for a point over
time, select the point tile.

" { FLOW DIAGNOSTICS

POIRTS 1-4

iy cwusae o NN The background of point tiles associated with a predictive

200 M2 S0 warning is yellow.
[ A v

TRONG

v ~
R ( FLOW DIAGHDSTICS
POINTE 1.4
GIUERTL  MUERIL  cHUEIR [ The background of point tiles associated with an alarm is
5560 4120 5560
red.
[+ v A

h 4
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8 Diagnostics

. 4 FLOW DIAGNOATICS

Values below the predictive warning threshold show in
yellow.

- Values below the alarm threshold show in red.

- | To reset the flow diagnostics baseline, select "Reset".

WARNING

MERETTHE P In the Warning pop-up, select "Reset" to continue the
reset function or "Cancel" to cancel it.

ARGEL BESET

8.2 Sensor Performance

n HAGNOSTICE

— 1. Onthe dashboard, select the
- "Diagnostics" button.

SFREOR PERFOFMAMCE

2. Onthe "Diagnostics" screen,
select "Sensor

Performance".
A A
The "Sensor Performance" screen
" < e rarii shows a graph of sensor
_—— performance over a 6-month
e S PR ANE AT interval. The graph is divided into
' E“ quadrants. Each quadrant
indicates a particular sensor
e SRS status.
- The top left quadrant is associated
with normal performance.
. | < SFMANE PERENAMANCE
—— MORMAL SENSOR PERFORMANCE x
T SRt To see details about sensor
s performance, select the text box.
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8 Diagnostics

The bottom left and top right
quadrants show predictive
warnings in yellow. When the
m highlighted section shows below
the trend line, it identifies the Poor
— threshold.

To see details about sensor
performance in this quadrant,
select the text box.

b, 0 \‘ SENSOR FERFIRMANCE

The bottom right quadrant shows
predictive warnings in red. When
the highlighted section shows
below the trend line, it identifies
the Poor threshold.

To see details about sensor
performance in this quadrant,
select the text box.

HaaL To reset the sensor performance
@ baseline, select "Reset".

» £33

 EERET
WARHING
_ In the Warning pop-up, select
PAE WO WEE WU WOULD LeE TOSESET TeE SEN SR A
TN AT T "Reset" to continue the reset
function or "Cancel" to cancel it.
_cwen |CEE
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8 Diagnostics

8.3 Pump Performance

r- CIAGHOSTIS N

FLIMY DUACRCETICS

SFREGOR PESFTFAMCE

A A

At PUMF PEHFDRMAHCE AT,

PLIMP BERFIRMAMEE |15
WITHIK RORKAL RAMOE.

M S0 LR RN WTE DGR B BERET B LR
PR B R OIRCE COMIYL R PS
T CEAET | FE LT

1. On the dashboard, select the
"Diagnostics" button.

2. Onthe "Diagnostics" screen,
select "Pump Performance”.

The "Pump Performance" screen
shows a graph that plots pump
performance over time.

To see details about pump
performance, select the text box.

To reset the pump performance
baseline, select "Reset".

In the Warning pop-up, select
"Reset" to continue the reset
function or "Cancel" to cancel it.

The region of the graph that is below the predictive warning threshold shows in yellow or red, depending on the severity of
the performance degradation. To see details about pump performance, select the text box.

3 1131
Telabah il 0ili)
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8 Diagnostics

4
Li FLME FERFIRMANLE li
(N

8.4 Errors
Errors are events that do not result in a fault condition but that may impact the general performance of the device.

A notification of the event shows on the "Diagnostics" screen. For information about diagnostics, refer to 8 Diagnostics.

NOTE: A notification shows on the "Diagnostics"
button on the dashboard until the error is resolved.

4 b
n HAGHISTICS
I 1. On the dashboard, select the "Diagnostics"
—— button.
. 2. On the "Diagnostics" screen, select
"Diagnostic Log".
h 4
4 b
1, R HAGNOSTICS

[ERRORE

ﬂ HTENMEL S1F TWARE ERTHE

A list shows the device errors.

" { CAAOMOSTICS:

ERORT

If there are multiple errors, use the scroll bar to move
through the list of events.

a. INTERHAL EOFTWERE ERATNE

| I»

) PP CURRENT VER RANIE
ﬂ. PITERHAL SUFTWRIE ERADR
ﬂ INTERHAL SOFTWARE ERRDE
ﬂ TERPESATURE [WTR BAMCE

sl o Lo
(% A
| 4 |
. I 4 U6/28/2015 - ERAORS
a HTERHEL S13F TWARE ERRCR
To see details about an error, select it.
A |

Chillgard 5000 Refrigerant Monitor 57



9 Maintenance

9 Maintenance

Obey the following Cautions and Warnings for all maintenance procedures.

A WARNING!
» To prevent electrostatic discharge (ESD), connect an ESD wrist strap to the ESD connection point inside the device
enclosure before doing work inside the enclosure. ESD can cause damage to the device.
« Do not touch the electronic circuit boards.

» Disconnect ac power before opening the device enclosure. Failure to do so can result in electrical shock. Electrical
shock can cause damage to the device and injury to personnel.
Failure to follow these warnings can result in serious personal injury or death.

Under routine operating conditions, the device requires the following scheduled maintenance procedures:

» Examine and replace end-of-line filters

» Examine and replace internal inline filters

9.1 Scheduled Maintenance

9.1.1 Examine and Replace End-of-Line Filters

Failure to use and maintain end-of-line filters can cause inaccurate readings and damage to internal components, and
make additional servicing necessary.

Failure to follow this warning can result in serious personal injury or death.

Examine the end-of-line filters periodically for dirt and particulate buildup.
Replace dirty filters when necessary. For a list of approved parts and how to order them, refer to 13 Ordering Information.

If an end-of-line filter becomes severely clogged with particulates, the flow rate for that sample line will decrease and
eventually cause a flow rate fault.

Do the following procedure to replace an end-of-line filter:

1. Disconnect the dirty filter from the
sample line tubing.

2. Discard the dirty filter.

3. Remove the new end-of-line filter from
the bag.

4. Slide the end of the end-of-line filter
with flexible tubing onto the sample line
tubing. Make sure the arrow on the
body of the filter points in the direction
of air flow into the sample line.

9.1.2 Examine and Replace Internal Inline Filters

Inline filters are installed inside the device enclosure (Figure 15).
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9 Maintenance

Figure 15 Location of inline filters

Periodically examine the inline filters inside the device enclosure for dirt and particulate buildup.

If the inline filters become severely clogged with particles or moisture, the flow rate for the device will decrease and
eventually cause a flow fault.

Replace dirty filters when necessary to prevent damage to internal components. For a list of approved parts and how to
order them, refer to 13 Ordering Information.

Do the following procedure to replace the inline filters:

9.

© Nk N =

Disconnect electrical power to the device.

If applicable, remove the locking mechanism.

Release the two latches on the left side of the device.

Open the enclosure.

Attach the ESD wrist strap to the ESD connection point inside the enclosure.

Twist the Luer locks on both ends of the inline filter to release the filter from the tubing.
Discard the dirty filter.

Remove the new inline filter from the bag.

Install one end of the new filter into the Luer lock and twist to lock the filter in position.

10. Twist the free end of tubing slightly so that it will be straight when it's connected to the filter.

11.Install the free end of the new filter into the Luer lock on the free end of tubing and twist to lock the filter in position.

12.Make sure the new filter fits snugly into both ends of the tubing.

13.Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.

14.Close the enclosure.
15.Latch the two latches.

16. If applicable, attach the locking mechanism.

17.Supply electrical power to the device.

9.1.3 Replace Fuses

The device uses 2 amp, 240 V fuses (MSA P/N 10185821 or an equivalent certified fuse).

us
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60

Figure 16 Location of fuses

For a list of approved parts and how to order them, refer to 13 Ordering Information.

When necessary, do the following procedure to replace the fuses inside the devise enclosure:

9.

10. Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.

© N kR 0Dd =

Disconnect electrical power to the device.

If applicable, remove the locking mechanism.

Release the two latches on the left side of the device.

Open the enclosure.

Attach the ESD wrist strap to the ESD connection point inside the enclosure.
Turn the top of the fuse holder counterclockwise and remove it.

Remove the defective fuse.

Install a new fuse. Only use MSA P/N 10185821 or an equivalent certified fuse.

Install the fuse holder and turn the top clockwise to secure it.

11.Close the enclosure.
12.Latch the two latches.

13.If applicable, attach the locking mechanism.

14. Supply electrical power to the device.

Chillgard 5000 Refrigerant Monitor
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10 Cleaning

10 Cleaning

10.1 Touchscreen Display

NOTICE

Use of improper cleaning materials can result in optical impairment of the display and/or damage to the device.

Use a soft lint-free cloth. The cloth can be dry or lightly dampened with a mild detergent. The detergent must have neutral
pH. Do not use acidic or alkaline cleaners, or organic chemicals such as paint thinner, acetone, toluene, xylene, propyl or
isopropyl alcohol, or kerosene.

10.2 Enclosure

Use a soft lint-free cloth. The cloth can be dry or lightly dampened with a mild detergent.
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11 Technical Data

11 Technical Data

11.1  Technical Specifications / Equipment Ratings

Usage
Overvoltage
Pollution

ac Power

Operating Temperature
Operating Altitude Limit
Operating Humidity
Ingress Protection

Size

Weight

Sensor Type
Sample Line Tubing

Sample Line Length

Gases Chillgard 5000

Gases Chillgard 5000
Measuring Range

Sensitivity (minimum detection)

Accuracy (linearity)

Sensor Response Time

Relays
Audible Alarm

Communication Outputs

62

Indoor use only

Category Il

Degree 2

100-240 Vac, 50/60 Hz, 200 VA maximum
Supply voltage not to fluctuate more than
+10%

32-122°F (0 to 50°C)

9762 ft (2975 m)

0 to 95%, noncondensing

IP54

Height x Width x Depth = 15.6in. x 13.6 in. x
7.6in.(39.6cmx34.5cmx19.3cm)

4 pointunit=141b (6.4 kg)
8 point unit=151b (6.8 kg)
16 point =17 Ib (7.7 kg)

Photoacoustic Infrared
Y in.OD x1/8in. 1D

6 mm OD x4 mm ID

Up to0 400 ft (121 m) for optimum performance,
will support up to 1200 ft (366 m)

R-11,R-12, R-22, R-123, R-134A, R-401A, R-
404A, R-407A, R-407C, R-407F, R-410A, R-
422A, R-422D, R-427A, R-454B, R-466A, R-
513A, R-514A, R-515B, R-1233zd(E), R-
1234yf, R-1234ze, R-125, R-143A, R-152A,
R-21, R-23, R-32, R-218, R-227, R-236FA, R-
424A, R-426A, R-438A, R-448A, R-449A, R-
452B, R-455B, R-507A, R-508B

NH5

0-1000 ppm

1 ppm for all listed R-gases

10 ppm for NH3

0- 50 ppm =1 ppm, 51-1000 ppm +10% of
reading

90% of gas reading < 19 sec
90% of gas reading < 60 sec for NH3

5 Form C, 8A 250 Vac resistive SPDT
95 +5 dB(A) at 24 in. (61 cm) maximum

4-20 mA sourcing, 250 Ohm load; 0-10V, 2K
Ohm minimum load; RS485 Modbus RTU;
RS-485 BACnet MS/TP

Chillgard 5000 Refrigerant Monitor

Polyurethane
(ether based)
or metal with
tubing
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Approvals
UL 61010-1, 3rd edition
IEC/EN 61010-1:2010
CE
LVD: 2014/30/EU
EMC: 2014/35/EU
RoHS: 2011/65/EU
EN 14624:2012 R134A
UKCA
LVD: SI12016 No. 1101
EMC: SI 2016 No. 1091
RoHS: S12016 No. 3032

11.2 Gas Reading Accuracy

CAN/CSA C22.2 No. 61010-1-12

11 Technical Data

Factory Calibrated gases are gases whose behaviors have been characterized and built in to the Chillgard 5000 Firmware.

Gases in the extended library have not been specifically characterized. For these gases, the Chillgard 5000 will extrapolate
the selected gas' behavior based on calibration data and the behavior of R134a.

Gas Gas Concentration
As factory calibrated: 1-50 ppm
51-1000 ppm

R-134A, R-404A, R-410A, R-407C, R-123,
R1233zd(E), R-514A

As factory calibrated extended library: 1-50 ppm

51-1000 ppm
R-11, R-12, R-1234ze, R-22, R-407F, R-

401A, R-407A, R-407C, R-422A, R-422D, R-
426A, R-427A, R-454B, R-466A, R-515B, R-
1234yf, R513A, R-514A

As calibrated after installation: 1-50 ppm

51-1000 ppm
R-134A, R-404A, R-410A, R-407C, R-123,

R1233zd(E), R-11, R-12, R-1234ze, R-22, R-
407F, R-401A, R-407A, R-422A, R-422D, R-
427A, R-507, R-1234yf, R-513A, R-514A

New added gases:

R-125, R-143A, R-152A, R-21, R-23, R-32,

R-218, R-227, R-236FA, R-424A, R-426-A,

R-427A, R-438A, R-448A, R-449A, R-452B,
R-455B, R-455B, R-507A, R-508B

Ammonia (NH3) 1-50 ppm
51-1000 ppm

Gas Reading
Accuracy

+1 ppm
110% of reading

+3 ppm

1+30% of reading

+1 ppm
110% of reading

+5 ppm
1 10% of reading
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12 Troubleshooting Guidelines

12  Troubleshooting Guidelines

A WARNING!

» To prevent electrostatic discharge (ESD), connect an ESD wrist strap to the ESD connection point inside the device
enclosure before doing work inside the enclosure. ESD can cause damage to the device.

¢ Do not touch the electronic circuit boards.

» Disconnect ac power before opening the device enclosure. Failure to do so can result in electrical shock. Electrical
shock can cause damage to the device and injury to personnel.
Failure to follow these warnings can result in serious personal injury or death.

Device will not turn on.

Make sure ac power is supplied to the device.

Make sure ac power to the device is wired correctly.

w N =

Make sure there are no loose wires on the ac inlet terminal block.
4. Check fuses F1 and F2. Replace them if necessary.

Optional strobe will not signal during an alarm event.

1. Check the user settings for strobe activation. Referto 7.8.2 Gas Configuration.
2. Make sure the strobe wires are connected to the strobe connector.

3. Contact MSA Customer Service.
Internal buzzer will not signal during an alarm event.

1. Check the user settings for buzzer/horn activation. Referto 7.8.2 Gas Configuration.
2. Make sure the buzzer wires are connected to the buzzer connector.

3. Contact MSA Customer Service.
Relays are not operating.

1. Check the user settings for the relays. Refer to 7.8.4 Relay Configuration.
2. Testtherelay. Referto 7.8.4 Relay Configuration.

3. Contact MSA Customer Service.
No analog communication output.

1. Check the user settings for communications. Refer to 7.8.5 Communications Output.
2. Make sure the wire connections are correct.

3. Contact MSA Customer Service.
No digital communication output.

1. Check the user settings for communications. Refer to 7.8.5 Communications Output.
2. Make sure the wire connections are correct.

3. Contact MSA Customer Service.
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13 Ordering Information

13  Ordering Information

To obtain replacement parts, address the order or inquiry to:

Mine Safety Appliances Company
1000 Cranberry Woods Drive
Cranberry Township, PA 16066

Or call, toll-free, 1-800-672-4678

Inquiries can also be e-mailed to customer.service@msasafety.com.

13.1 Replacement Parts

Use only genuine MSA replacement parts when performing any maintenance procedures provided in this manual. Failure
to do so may seriously impair sensor and gas monitoring performance. Repair or alteration of the Chillgard 5000 Fixed Gas
Detection Device, beyond the scope of these maintenance instructions or by anyone other than authorized MSA service
personnel, could cause the product to fail to perform as designed and persons who rely on this product for their safety
could sustain serious personal injury or loss of life.

Figure 17 Replacement Parts Identifier

13.1.1 Replacement Parts

Item # Description Part Number
End of Line Filter (R-gases) 711561
End of Line Filter NH3 711562
Internal Inline Filter 655533
Replacement Fuse Kit 10186428
Phoenix Terminal Kit 10186424
End of Line Filter Kit 10190169
Internal Filter Kit 10190170
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3 Ordering Information
13.1.2 Accessories

Description

External Alarm Silencing Station
External Alarm Activation Station
Remote Horn

Strobe

Maintenance Kit

Maintenance Kit NH3

SD card Chillgard 5000

13.1.3 Installation and Calibration

Description

Polyurethane Tubing, ¥2in. OD, 1/8 in. |
Tubing, FEP 1/8” ID, 1/4” OD for NH4
Internal Filter Kit

End of Line Filter Kit

End of Line Filter Kit NH3

Tubing Kit

Tubing Kit NH3

Smoke Tubes

Zero Gas Scrubber

Span Gas Scrubber

Calibration Gas Regulator

Calibration Gas Regulator NH3
Calibration Kit

Calibration Kit NH3

Field Upgrade Kit, 4 to 8 pt

Field Upgrade Kit, 4 to 8 pt NH3

Field Upgrade Kit, 8 to 16 pt

Field Upgrade Kit, 8 to 16 pt NH3

Field Upgrade Kit, 4 to 8 pt metric
Field Upgrade Kit, 4 to 8 pt NH3 metric
Field Upgrade Kit, 8 to 16 pt metric
Field Upgrade Kit, 8 to 16 pt NH3 metric

Part Number
10186427
10186426
10186425
10058753
10190345
10215309
10186441

Part Number
D 10189778
603876
10190170
10190169
10215303
10190168
10215304
458480
803873
803874
710269
10035594
10182184
10215297
10186443
10215305
10186444
10215306
10190172
10215307
10190173
10215308
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14 Appendix A: Start-up Check List

14  Appendix A: Start-up Check List

Before applying power to the Chillgard 5000, check for all items in the following table:

Item | Check for Examiner's
Initials

1 Proper mounting:

* Indoors on a rigid surface that does not have vibration or
mechanical shock

* In a vertical position approximately 5 ft (1.5 m) off the ground

» Away from direct solar heating or other excessive heat sources,
wet or damp conditions where condensation can occur, areas
that are dirty or exposed to oils or chemicals, areas where
explosive concentrations of combustible gases or vapors can
occur

2 Correct electrical connections and wiring:

» Correct voltage: 100—240 Vac, 50/60 Hz, 200 VA maximum
» Through a dedicated circuit breaker

» Approved 3-conductor wire (minimum 16 AWG), rated 300 Vac at
221°F (105°C)

+ Conduit hubs and hardware that are suitable for fiberglass
enclosures

Correct tubing for sample lines

End-of-line filters installed in sample lines

No end-of-line filter installed in exhaust line

All caps and plugs at sample line inlets and exhaust port removed
Unused sampling ports are disabled

Correct calibration kit and check gases for calibration are available

Ol Nl b~ ®

Proper exhaust venting to one of the following (outside atmosphere
preferred):

» Outside atmosphere, end of exhaust tube protected from debris
collection

+ Safe indoor area away from personnel and refrigerant gases
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15 Appendix B: Installation of Optional Equipment

15 Appendix B: Installation of Optional Equipment

A WARNING!

» Disconnect ac power before opening the device enclosure. Failure to do so can result in electrical shock. Electrical
shock can cause damage to the device and injury to personnel.

» To prevent electrostatic discharge (ESD), connect an ESD wrist strap to the ESD connection point inside the device
enclosure before doing work inside the enclosure. ESD can cause damage to the device.

» Do not touch the electronic circuit boards.
Failure to follow these warnings can result in serious personal injury or death.

15.1 Strobe

Figure 18 Strobe wiring
For field installations, follow the strobe manufacturer's instructions and the following general procedure:

Disconnect electrical power to the device.

If applicable, remove the locking mechanism.

Release the two latches on the left side of the device.

Open the enclosure.

Attach the ESD wrist strap to the ESD connection point inside the enclosure.
Use a Vz-in. hex driver to remove the 4 hex nuts on the circuit board cover.

Remove the circuit board cover.

© N ks~ b=

Remove the hole plug out of the top of the device.

9. Put the wires of the strobe through the middle of the supplied gasket.

10. Put the wires through the hole in the top of the enclosure and the supplied locknut.
11.Tighten the locknut so the strobe is attached securely to the device.

12.Insert the wires for the strobe into the Phoenix connector on the circuit board marked "STROBE". Make sure each
wire is inserted into the correct connector terminal.

13.Use a small flathead screwdriver to tighten the screws on the Phoenix connector and secure the wires.
14.Install the circuit board cover.

15.Use a Ya-in. hex driver to install the 4 hex nuts on the circuit board cover.

16.Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.

17.Close the enclosure.

18. Latch the two latches.

19. If applicable, attach the locking mechanism.
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15 Appendix B: Installation of Optional Equipment

20.Supply electrical power to the device.
15.2 External Horn
For field installations, follow the horn manufacturer's instructions and the following general procedure:

. Disconnect electrical power to the device.
. If applicable, remove the locking mechanism.
. Release the two latches on the left side of the device.

. Open the enclosure.

. Mount the horn 7-12 ft (2—4 m) above the floor.
. Use a Y-in. hex driver to remove the 4 hex nuts on the circuit board cover.
. Remove the circuit board cover.

1
2
3
4
5. Attach the ESD wrist strap to the ESD connection point inside the enclosure.
6
7
8
9. Follow the wiring instructions supplied with the remote horn.

1

0.Insert the wires for the remote horn into the Phoenix connector marked "HORN" on the circuit board. Make sure each

wire is inserted into the correct connector terminal:

a. Foranormally de-energized relay, connect the wires to the "C" and "NO" terminals.

b. "For a normally energized relay, connect the wires to the "C" and "NC" terminals.
11.Use a small flathead screwdriver to tighten the screws on the Phoenix connector and secure the wires.
12.Install the circuit board cover.
13.Use a “a-in. hex driver to install the 4 hex nuts on the circuit board cover.
14.Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.
15.Close the enclosure.
16. Latch the two latches.
17.If applicable, attach the locking mechanism.

18. Supply electrical power to the device.

15.3 External Alarm Activation Station

Disconnect electrical power to the device.

If applicable, remove the locking mechanism.

Release the two latches on the left side of the device.

Open the enclosure.

Attach the ESD wrist strap to the ESD connection point inside the enclosure.

Follow the wiring instructions supplied with the alarm activation station.

N o o~ o=

sure the wires are inserted correctly.
8. Use a small flathead screwdriver to tighten the screws on the Phoenix connector and secure the wires.
9. Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.
10. Close the enclosure.
11.Latch the two latches.
12.If applicable, attach the locking mechanism.

13.Supply electrical power to the device.

15.4 External Alarm Silencing Station
1. Disconnect electrical power to the device.

2. If applicable, remove the locking mechanism.
us Chillgard 5000 Refrigerant Monitor

Insert the wires for the alarm activation station into the Phoenix connector marked "PULL" on the circuit board. Make
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15 Appendix B: Installation of Optional Equipment

Release the two latches on the left side of the device.
Open the enclosure.
Attach the ESD wrist strap to the ESD connection point inside the enclosure.

Follow the wiring instructions supplied with the alarm silencing station.

N o o s~ o

Insert the wires for the alarm silencing station to the Phoenix connector marked "ACK" on the circuit board. Make
sure each wire is inserted into the correct connector terminal.

8. Use a small flathead screwdriver to tighten the screws on the Phoenix connector and secure the wires.
9. Disconnect the ESD wrist strap from the ESD connection point inside the enclosure.

10.Close the enclosure.

11.Latch the two latches.

12.1f applicable, attach the locking mechanism.

13. Supply electrical power to the device.
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16 Appendix C: Default Settings

16  Appendix C: Default Settings

16.1 Alarm Setpoints

The default settings for the alarm setpoints are the following:
» 5, 20, and 50 percent of full-scale range, except for R123, which are 1, 2, and 5 percent of full-scale range
» Non-latching
» Horn and strobe (if applicable) enabled

16.2 Relays

The default setting for the internal fault relay is the energized state. All other relays (alarm, warning, caution, and horn) are
set to de-energized.

16.3 Output

The default setting for digital output is None. The factory default settings for analog output are 3.5 mA for Warm-up and
2.0 mA for Fault.
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17  Appendix D: Modbus Holding Registers

17.1  Chillgard 5000 - Modbus RTU (Holding Registers)

Section Register Name Channel # Index Property Notes
General Product ID General 40001 Read "CG"
Firmware Version 1 40002 Read Maijor
(MSB:1b)/Minor(1b)
Firmware Version 2 40003 Read Build(2b)
Reserved 4 40004 Read 0
Reserved 5 40005 Read 0
Most Recent Measured Channel 40006 Read 0
Unit Status 40007 Read Referto 17.3 Unit
Status Flags
ACK button 40008 Write ACK by writing 1 to it
RESET button 40009 Write Referto 18.2
RESET Button
Actions
Channels 1 Gas Number Channel 1 40010 Read Refer to Section
17.5 Gas Types
1 Gas Conc. 40011 Read ppm
1 Status 40012 Read Referto 17.4
Channel Status
Flags
1 Reserved 40013 Read 0
2 Gas Number Channel 2 40014 Read Referto 17.5 Gas
Types
2 Gas Conc. 40015 Read ppm
2 Status 40016 Read Referto 17.4
Channel Status
Flags
2 Reserved 40017 Read 0
3 Gas Number Channel 3 40018 Read Referto 17.5 Gas
Types17.5 Gas
Types
3 Gas Conc. 40019 Read ppm
3 Status 40020 Read Referto 17.4
Channel Status
Flags
3 Reserved 40021 Read 0
4 Gas Number Channel 4 40022 Read Referto 17.5 Gas
Types
4 Gas Conc. 40023 Read ppm
4 Status 40024 Read Referto 17.4
Channel Status
Flags
4 Reserved 40025 Read 0
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Section Register Name Channel # Index Property Notes
Channels 5 Gas Number Channel 5 40026 Read Referto 17.5 Gas

Types

5 Gas Conc. 40027 Read ppm

5 Status 40028 Read Referto 17.4
Channel Status
Flags

5 Reserved 40029 Read 0

6 Gas Number 40030 Read Referto 17.5 Gas
Types

6 Gas Conc. 40031 Read ppm

6 Status Channel 6 40032 Read Referto 17.4
Channel Status
Flags

6 Reserved 40033 Read 0

7 Gas Number Channel 7 40034 Read Referto17.5 Gas
Types

7 Gas Conc. 40035 Read ppm

7 Status 40036 Read Referto 17.4
Channel Status
Flags

7 Reserved 40037 Read 0

8 Gas Number Channel 8 40038 Read Referto 17.5 Gas
Types

8 Gas Conc. 40039 Read ppm

8 Status 40040 Read Referto 17.4
Channel Status
Flags

8 Reserved 40041 Read 0

9 Gas Number Channel 9 40042 Read Refer to17.5 Gas
Types

9 Gas Conc. 40043 Read ppm

9 Status 40044 Read Referto 17.4
Channel Status
Flags

9 Reserved 40045 Read 0

10 Gas Number Channel 10 40046 Read Referto 17.5 Gas
Types

10 Gas Conc. 40047 Read ppm

10 Status 40048 Read Referto 17.4
Channel Status
Flags

10 Reserved 40049 Read 0

11 Gas Number Channel 11 40050 Read Referto 17.5 Gas
Types

11 Gas Conc. 40051 Read ppm
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Section Register Name Channel # Index Property Notes
Channels 11 Status 40052 Read Referto 17.4

Channel Status
Flags

11 Reserved 40053 Read 0

12 Gas Number Channel 12 40054 Read Referto17.5 Gas
Types

12 Gas Conc. 40055 Read ppm

12 Status 40056 Read Referto 17.4
Channel Status
Flags

12 Reserved 40057 Read 0

13 Gas Number Channel 13 40058 Read Referto 17.5 Gas
Types

13 Gas Conc. 40059 Read ppm

13 Status 40060 Read Referto 17.4
Channel Status
Flags

13 Reserved 40061 Read 0

14 Gas Number Channel 14 40062 Read Referto 17.5 Gas
Types

14 Gas Conc. 40063 Read ppm

14 Status 40064 Read Referto 17.4
Channel Status
Flags

14 Reserved 40065 Read 0

15 Gas Number Channel 15 40066 Read Referto 17.5 Gas
Types

15 Gas Conc. 40067 Read ppm

15 Status 40068 Read Referto 17.4
Channel Status
Flags

15 Reserved 40069 Read 0

16 Gas Number Channel 16 40070 Read Referto 17.5 Gas
Types

16 Gas Conc. 40071 Read ppm

16 Status 40072 Read Referto 17.4
Channel Status
Flags

16 Reserved 40073 Read 0
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Section

Gases Calibration

Register Name
Next Cal Time
Zero Cal Time
Span Cal Time #00
Span Cal Time #01
Span Cal Time #02
Span Cal Time #03
Span Cal Time #04
Span Cal Time #05
Span Cal Time #06
Span Cal Time #07
Span Cal Time #08
Span Cal Time #09
Span Cal Time #10
Span Cal Time #11
Span Cal Time #12
Span Cal Time #13
Span Cal Time #14
Span Cal Time #15
Span Cal Time #16
Span Cal Time #17
Span Cal Time #18
Span Cal Time #19
Span Cal Time #20
Span Cal Time #21
Span Cal Time #22
Span Cal Time #23
Span Cal Time #24
Span Cal Time #25
Span Cal Time #26
Span Cal Time #27
Span Cal Time #28
Span Cal Time #29
Span Cal Time #30
Span Cal Time #31
Span Cal Time #32
Span Cal Time #33
Span Cal Time #34
Span Cal Time #35
Span Cal Time #36
Span Cal Time #37

17 Appendix D: Modbus Holding Registers

Channel # |Index | Property
Gases 40090 |Read
Gases 40091 Read
Gases 40092 | Read
Gases 40093 | Read
Gases 40094 Read
Gases 40095 | Read
Gases 40096 | Read
Gases 40097 | Read
Gases 40098 | Read
Gases 40099 | Read
Gases 40100 | Read
Gases 40101 Read
Gases 40102 Read
Gases 40103 | Read
Gases 40104 | Read
Gases 40105 | Read
Gases 40106 | Read
Gases 40107 | Read
Gases 40108 | Read
Gases 40109 | Read
Gases 40110 Read
Gases 40111 Read
Gases 40112 | Read
Gases 40113 | Read
Gases 40114 | Read
Gases 40115 | Read
Gases 40116 | Read
Gases 40117 | Read
Gases 40118 Read
Gases 40119 | Read
Gases 40120 | Read
Gases 40121 Read
Gases 40122 | Read
Gases 40123 | Read
Gases 40124 | Read
Gases 40125 | Read
Gases 40126 Read
Gases 40127 | Read
Gases 40128 | Read
Gases 40129 | Read

Chillgard 5000 Refrigerant Monitor

Notes

In days from 1970

In days from 1970

In days from 1970 — R-11

In days from 1970 — R-12

In days from 1970 — R-22

In days from 1970 — R-123

In days from 1970 — R-134A

In days from 1970 — R-401A

In days from 1970 — R-404A

In days from 1970 — R-407A

In days from 1970 — R-407C

In days from 1970 — R-407F

In days from 1970 — R-410A

In days from 1970 — R-422A

In days from 1970 — R-422D

In days from 1970 — R-427A

In days from 1970 — R-507A

In days from 1970 — R-513A

In days from 1970 — R-514A

In days from 1970 — R-1233zd(E)
In days from 1970 — R-1234yf

In days from 1970 — R-1234ze

In days from 1970 - USER Gas 1
In days from 1970 - USER Gas 2
In days from 1970 - USER Gas 3
In days from 1970 - USER Gas 4
In days from 1970 - USER Gas 5
In days from 1970 - USER Gas 6
In days from 1970 - Ammonia

In days from 1970 - R-21

In days from 1970 - R-23

In days from 1970 - R-32

In days from 1970 - R-125

In days from 1970 - R-143A

In days from 1970 - R-152A

In days from 1970 - R-218

In days from 1970 - R-227

In days from 1970 - R-236FA

In days from 1970 - R-424A

In days from 1970 - R-426A
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Section Register Name Channel # Index | Property |Notes

Gases Calibration | Span Cal Time #38 | Gases 40130 | Read In days from 1970 - R-438A
Span Cal Time #39 | Gases 40131 Read In days from 1970 - R-448A
Span Cal Time#40 | Gases 40132 | Read In days from 1970 - R-449A
Span Cal Time #41 | Gases 40133 | Read In days from 1970 - R-452B
Span Cal Time #42 | Gases 40134 | Read In days from 1970 - R-455A
Span Cal Time #43 | Gases 40135 | Read In days from 1970 - R-508B
Span Cal Time #44 | Gases 40136 | Read In days from 1970 - R-454B
Span Cal Time #45 | Gases 40137 | Read In days from 1970 - R-466A
Span Cal Time #46 | Gases 40138 | Read In days from 1970 - R-515B

17.2 RESET Button Actions
HiByte LoByte Description
0 channel# | Reset channel-specific alarms, channel#1-#16 = 0..15
0 255 Reset all channel-specific alarms
1 channel# | Reset channel-specific faults, channel#1-#16 = 0..15
1 255 Reset all channels-specific faults
2 255 Reset common faults
3 255 Reset all alarms and all faults
17.3  Unit Status Flags
Bit Description
0x0001 Warm up Set if warm-up time is pending
0x0002 Operating | Normal operating mode is set (after warm-up; not in calibration, fault,
or alarm)
0x0004 Calibration | Set if calibration is in progress
0x0008 Fault Set if failure is reported
0x0010 Alarm Set if C/WI/A level is achieved
OxFFEO | --- Reserved
17.4 Channel Status Flags
Bit Description
0x0001 Caution Set if caution level is achieved
0x0002 Warning Set if warning level is achieved
0x0004 Alarm Set if alarm level is achieved
0x0008 Beacon Set if C/W/A is set
0x0010 Horn Set if any configured C/W/A is set and not acknowledged yet
0x0020 New Setif any of C/W/A is set and not acknowledged yet
0x0040 Hold Set if any of C/W/A is in hold state (acknowledged latching alarm below
threshold)
0x0080 Fault Set if failure is reported
OxFF00 - Reserved
76 Chillgard 5000 Refrigerant Monitor
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17.5 Gas Types

Value Name Value Name
Gases |0 R-11 Gases | 22 User Gas 3
1 R-12 23 User Gas 4
2 R-22 24 User Gas 5
3 R-123 25 User Gas 6
4 R-134A 26 Ammonia
5 R-401A 27 R-21
6 R-404A 28 R-23
7 R-407A 29 R-32
8 R-407C 30 R-125
9 R-407F 31 R-143A
10 R-410A 32 R-152A
11 R-422A 33 R-218
12 R-422D 34 R-227
13 R-427A 35 R-236FA
14 R-507A 36 R-424A
15 R-513A 37 R-426A
16 R-514A 38 R-438A
17 R-1233zd(E) 39 R-448A
18 R-1234yf 40 R-449A
19 R-1234ze 41 R-452B
20 User Gas 1 42 R-455A
21 User Gas 2 43 R-508B
44 R-454B
45 R-466A
46 R-515B
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18 Appendix E: BACnet Objects

18.1  Chillgard 5000 - BACnet

Section | Object Name | Channel # | Object | Inst | Property | Notes

Type #
General | Product ID General | Analog 0 Read "CG"
Input
Firmware Analog 1 Read Build
Version 1 Input (MSB:2b)/Maijor
(1b)/Minor(1b)
Firmware Analog 2 Build
Version 2 Input
Reserved Analog 3 Read 0
Input
Reserved Analog 4 Read 0
Input
Most Recent Analog 5 Read 0
Measured Input
Channel
Unit Status Analog 6 Read Refer t017.3 Unit
Input Status Flags
ACK button Analog 7 Write ACK by writing 1 to it
Input
RESET button Analog 8 Write Refer to 18.2
Input RESET Button
Actions
Channels| 1 Gas Number | Channel 1 Analog 9 Read Refer to 18.5 Gas
Input Types
1 Gas Conc. Analog 10 Read ppm
Input
1 Status Analog 11 Read Referto 18.4
Input Channel Status
Flags
1 Reserved Analog 12 Read 0
Input
2 Gas Number | Channel2 | Analog 13 Read Referto 18.5 Gas
Input Types
2 Gas Conc. Analog 14 Read ppm
Input
2 Status Analog 15 Read Referto 18.4
Input Channel Status
Flags
2 Reserved Analog 16 Read 0
Input
3 Gas Number | Channel 3 | Analog 17 Read Referto 18.5 Gas
Input Types
3 Gas Conc. Analog 18 Read ppm
Input
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Section

Channels

Object Name | Channel #

3 Status

3 Reserved
4 Gas Number | Channel 4
4 Gas Conc.

4 Status

4 Reserved
5 Gas Number | Channel 5
5 Gas Conc.

5 Status

5 Reserved
6 Gas Number | Channel 6
6 Gas Conc.

6 Status

6 Reserved
7 Gas Number | Channel 7
7 Gas Conc.

7 Status

7 Reserved
8 Gas Number | Channel 8

8 Gas Conc.

Object
Type
Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input
Analog
Input

Analog
Input

Analog
Input

Analog
Input
Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Inst

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
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Property | Notes

Read Referto 18.4
Channel Status
Flags

Read 0

Read Referto 18.5 Gas
Types

Read ppm

Read Referto 18.4
Channel Status
Flags

Read 0

Read Refer to 18.5 Gas
Types

Read ppm

Read Referto 18.4
Channel Status
Flags

Read 0

Read Referto 18.5 Gas
Types

Read ppm

Read Referto 18.4
Channel Status
Flags

Read 0

Read Referto 18.5 Gas
Types

Read ppm

Read Referto 18.4
Channel Status
Flags

Read 0

Read Referto 18.5 Gas
Types

Read ppm

Chillgard 5000 Refrigerant Monitor

79



18 Appendix E: BACnet Objects

Section

Channels

80

Object Name | Channel #

8 Status

8 Reserved

9 Gas Number

9 Gas Conc.

9 Status

9 Reserved

10 Gas
Number

10 Gas Conc.

10 Status

10 Reserved

11 Gas
Number

11 Gas Conc.

11 Status

11 Reserved

12 Gas
Number

12 Gas Conc.

12 Status

12 Reserved

13 Gas
Number

13 Gas Conc.

Channel 9

Channel 10

Channel 11

Channel 12

Channel 13

Object
Type
Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input
Analog
Input

Analog
Input

Analog
Input

Analog
Input
Analog
Input

Analog
Input

Analog
Input

Analog
Input

Analog
Input

Inst

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Property | Notes

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Referto 18.4
Channel Status
Flags

0

Referto 18.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Refer to 18.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Refer to 18.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Referto 18.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Referto18.5 Gas
Types

ppm
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Section

Channels

Section

Gases
Calibration

Object Name | Channel # | Object
Type
13 Status Analog
Input
13 Reserved Analog
Input
14 Gas Channel 14 | Analog
Number Input
14 Gas Conc. Analog
Input
14 Status Analog
Input
14 Reserved Analog
Input
15 Gas Channel 15 | Analog
Number Input
15 Gas Conc. Analog
Input
15 Status Analog
Input
15 Reserved Analog
Input
16 Gas Channel 16 | Analog
Number Input
16 Gas Conc. Analog
Input
16 Status Analog
Input
16 Reserved Analog
Input
Object Name Channel
#
Next Cal Time Gases
Zero Cal Time Gases
Span Cal Time Gases
#00
Span Cal Time Gases
#01
Span Cal Time Gases
#02
Span Cal Time Gases
#03

Inst

60
61
62

63

64
65
66

67

68
69
70

71

72

Object
Type
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Property | Notes

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Inst

Analog Input | 90

Analog Input | 91

Analog Input | 92

Analog Input | 93

Analog Input | 94

Analog Input | 95

Referto 18.4
Channel Status
Flags

0

Referto 18.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Referto 17.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Refer to 18.5 Gas
Types

ppm

Referto 18.4
Channel Status
Flags

0

Property | Notes

Read
Read
Read

Read
Read

Read
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In days from 1970
In days from 1970
In days from 1970 — R-11

In days from 1970 — R-12

In days from 1970 — R-22

In days from 1970 — R-123
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Section Object Name Channel | Object Inst | Property | Notes
# Type #
Gases Span Cal Time Gases Analog Input | 96 Read In days from 1970 — R-134A
Calibration #04
Span Cal Time Gases Analog Input | 97 Read In days from 1970 — R-401A
#05
Span Cal Time Gases Analog Input | 98 Read In days from 1970 — R-404A
#06
Span Cal Time Gases Analog Input | 99 Read In days from 1970 — R-407A
#07
Span Cal Time Gases Analog Input | 100 | Read In days from 1970 — R-407C
#08
Span Cal Time Gases Analog Input | 101 Read In days from 1970 — R-407F
#09
Span Cal Time Gases Analog Input | 102 | Read In days from 1970 — R-410A
#10
Span Cal Time Gases Analog Input | 103 | Read In days from 1970 — R-422A
#11
Span Cal Time Gases Analog Input | 104 | Read In days from 1970 — R-422D
#12
Span Cal Time Gases Analog Input | 105 | Read In days from 1970 — R-427A
#13
Span Cal Time Gases Analog Input | 106 | Read In days from 1970 — R-507A
#14
Span Cal Time Gases Analog Input | 107 | Read In days from 1970 — R-513A
#15
Span Cal Time Gases Analog Input | 108 | Read In days from 1970 — R-514A
#16
Span Cal Time Gases Analog Input | 109 | Read In days from 1970 — R-1233zd
#17 (E)
Span Cal Time Gases Analog Input | 110 | Read In days from 1970 — R-1234yf
#18
Span Cal Time Gases Analog Input | 111 Read In days from 1970 — R-1234ze
#19
Span Cal Time Gases Analog Input | 112 | Read In days from 1970 - USER Gas
#20 1
Span Cal Time Gases Analog Input | 113 | Read In days from 1970 - USER Gas
#21 2
Span Cal Time Gases Analog Input | 114 | Read In days from 1970 - USER Gas
#22 3
Span Cal Time Gases Analog Input | 115 | Read In days from 1970 - USER Gas
#23 4
Span Cal Time Gases Analog Input | 116 | Read In days from 1970 - USER Gas
#24 5
Span Cal Time Gases Analog Input | 117 | Read In days from 1970 - USER Gas
#25 6
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Section

Gases
Calibration

Object Name

Span Cal Time
#26

Span Cal Time
#27

Span Cal Time
#28

Span Cal Time
#29

Span Cal Time
#30

Span Cal Time
#31

Span Cal Time
#32

Span Cal Time
#33

Span Cal Time
#34

Span Cal Time
#35

Span Cal Time
#36

Span Cal Time
#37

Span Cal Time
#38

Span Cal Time
#39

Span Cal Time
#40

Span Cal Time
#41

Span Cal Time
#42

Span Cal Time
#43

Span Cal Time
#44

Span Cal Time
#45

Span Cal Time
#46

Channel
#

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Object
Type

Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input
Analog Input

Analog Input

Inst

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138
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Property | Notes

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read

Read
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In days from 1970 - Ammonia

In days from 1970 — R-21

In days from 1970 — R-23

In days from 1970 — R-32

In days from 1970 — R-125

In days from 1970 — R-143A

In days from 1970 — R-152A

In days from 1970 — R-218

In days from 1970 — R-227

In days from 1970 — R-236FA

In days from 1970 — R-424A

In days from 1970 — R-426A

In days from 1970 — R-438A

In days from 1970 — R-448A

In days from 1970 — R-449A

In days from 1970 — R-452B

In days from 1970 — R-455A

In days from 1970 — R-508B

In days from 1970 — R-454B

In days from 1970 — R-466A

In days from 1970 — R-515B
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18.2 RESET Button Actions

HiByte LoByte Description

0 channel# | Reset channel-specific alarms, channel#1-#16 = 0..15
0 255 Reset all channel-specific alarms

1 channel# | Reset channel-specific faults, channel#1-#16 = 0..15

1 255 Reset all channels-specific faults

2 255 Reset common faults

3 255 Reset all alarms and all faults

18.3  Unit Status Flags

Bit Description

0x0001 Warm up Set if warm-up time is pending

0x0002 Operating | Normal operating mode is set (after warm-up; not in calibration, fault,
or alarm)

0x0004 Calibration | Set if calibration is in progress

0x0008 Fault Set if failure is reported
0x0010 Alarm Set if C/W/A level is achieved
OxFFEO Reserved

18.4 Channel Status Flags

Bit Description

0x0001 Caution Set if caution level is achieved

0x0002 Warning Set if warning level is achieved

0x0004 Alarm Set if alarm level is achieved

0x0008 Beacon Set if C/W/A is set

0x0010 Horn Setif any configured C/W/A is set and not acknowledged yet

0x0020 New Setif any of C/W/A is set and not acknowledged yet

0x0040 Hold Set if any of C/W/A is in hold state (acknowledged latching alarm below
threshold)

0x0080 Fault Set if failure is reported

OxFFO00 - Reserved
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18.5 Gas Types

Value Name Value Name
Gases |0 R-11 Gases | 22 User Gas 3
1 R-12 23 User Gas 4
2 R-22 24 User Gas 5
3 R-123 25 User Gas 6
4 R-134A 26 Ammonia
5 R-401A 27 R-21
6 R-404A 28 R-23
7 R-407A 29 R-32
8 R-407C 30 R-125
9 R-407F 31 R-143A
10 R-410A 32 R-152A
11 R-422A 33 R-218
12 R-422D 34 R-227
13 R-427A 35 R-236FA
14 R-507 36 R-424A
15 R-513A 37 R-426A
16 R-514A 38 R-438A
17 R-1233zd(E) 39 R-448A
18 R-1234yf 40 R-449A
19 R-1234ze 41 R-452B
20 User Gas 1 42 R-455A
21 User Gas 2 43 R-508B
44 R-454B
45 R-466A
46 R-515B
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The Safety Company

For local MSA contacts, please visit us at MSAsafety.com
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