Vanguard WirelessHART® Ll UNITED ELECTRIC
Fixed Point Gas Detector CONTROLS

AnNnnex A

Please read all instructional literature carefully and thoroughly before starting.
Please visit www.ueonline.com for legal notices, terms & conditions.
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_ Methane (CH,) Propane (C;H,) Hydrogen Sulfide (H, S) Carbon Monoxide (CO) Ammonia (NH,)

Sensor Type NDIR NDIR Electrochemical Electrochemical Electrochemical
Storage Temp 72 °F (22 °Q) Recommended
Storage Life 5 years 5 years 1 year 6 months 6 months
Service Life!l 10 years 10 years 2 years 2 years 2 years
Min Op. Temp -40 °F (-40 °C) -40 °F (-40 °C) -40 °F (-40 °C) -40 °F (-40 °Q) -4 °F (-20 °C)
Max Op. Temp M 149 °F (65 °C) 149 °F (65 °C) 149 °F (65 °C) 131 °F (55 °C) 105 °F (40 °C)
Range 0to 100% LEL 0to 100% LEL 0-100 ppm 0-500 ppm 0-100 ppm
Resolution 1% LEL 1% LEL 1 ppm 1 ppm 1 ppm
Accuracy [ +2 LEL or £5% of +2 LEL or £5% of +2 ppm or +5% of +5 ppm or 5% of +2 ppm or +5% of

uracy indication [ indication [ indication [ indication indication [

i [iv]

Response Time 30 sec 30 sec <30 sec <30 sec <5 min
(T90)
Stabilization Time 2 min 2min 1 min 1 min 5 min
[i1 Expected operational life varies with environmental conditions and gas [iii] Whichever is greater
exposure [iv] Excludes latency due to burst rate
[ii] At standard conditions: 68 °F (20 °C) and 1.0 atm. Accuracy may vary with [v] Term “operating temperature” refers to ambient temperature, at which
frequency, accuracy of calibration, and environmental conditions sensor operates and its intrinsic safety is ensured
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Combustible Sensors

Methane (CH,) Gas Sensors

Operating principle Non-Dispersive Infra-Red (NDIR) Linearity +/- 3% full scale
Gas sampling method Diffusion Repeatability 1.2% of range
Measurement range 0-100% LEL CH, (0 to 4.0% Vol) Long term drift < 1% per year
Target Gas CH, Life expectancy > 10 years
Operating humidity 0 to 98% non-condensing Shelf life > 5 years
Operating temperature -40 to 60 °C Filter Dust
Operating pressure 1 atm +/- 20%

Reponse time T90 30 sec

Readings variability within +0.1% vol. or + 5% of readings

temperature range +20 to +25 °C | (whichever is greater)

B By I e 2025 vol o 10%of eadins

and +25 to +40 °C (whichever is greater)

E:;ilgr.gastL\:?:?:rl‘lé?_‘%tmn_10 oc |£0.4% vol. or +20% of readings

and +40 to +60 °C (whichever is greater)

Typical sensor cross-sensitivity to Methane (CH,)
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NOTES:

» Interference factors may differ from sensor to sensor and with life time. It is not advisable to
calibrate with interference gases.

» This data does not claim to be complete. The sensor might also be sensitive to other gases.
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Combustible Sensors

Propane (C_H_) Gas Sensors

Operating principle

Non-Dispersive Infra-Red (NDIR)

Linearity

+/- 3% full scale

Gas sampling method

Diffusion

Repeatability

1.2% of range

Measurement range

0-100% LEL C_H, (0 to 2.5% Vol)

Long term drift

< 1% per year

Target Gas CH Life expectancy > 10 years
Operating humidity 0 to 98% non-condensing Shelf life > 5 years
Operating temperature -40 to 60 °C Filter Dust
Operating pressure 1 atm +/- 20%
Reponse time T90 30 sec
Readings variability within +0.05% vol. or + 5% of readings
temperature range +20 to +25 °C | (whichever is greater)
Readings variability within .
temperature range -10 to +20 °C |+ 0-1% vol. or £ 10% of readings
and +25 to +40 °C (whichever is greater)
Readings variability within .
temperature range -40 to -10 °C |+ 0-2% vol. or £ 20% of readings
and +40 to +60 °C (whichever is greater)
Typical sensor cross-sensitivity to Propane (C,H,)
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NOTES:

» Interference factors may differ from sensor to sensor and with life time. It is not advisable to
calibrate with interference gases.

» This data does not claim to be complete. The sensor might also be sensitive to other gases.
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Toxic Sensors

Hydrogen Sulfide (H,S) Gas Sensor

Operating principle Electrochemical Baseline shift -20 to 65 °C <1 ppm

Gas sampling method Diffusion Repeatability +/-2%
Measurement range 0-100 ppm Long term drift < 2% per month
Target Gas H,S Life expectancy 2 years
Operating humidity 15 to 90% RH non-condensing Shelf life 6 months
Operating temperature -40 to 65 °C Overrange 500 ppm
Operating pressure 1 atm +/- 10%

Reponse time T90 <30 sec

Typical sensor cross-sensitivity to Hydrogen Sulfide (H,S)

While sensors are designed to be highly specific to the gas they are intended to measure, they will still
respond to some degree to various other gases. The table below is not exclusive and other gases not
included in the table may still cause a sensor to react.

IMPORTANT NOTE :
The cross sensitivity data shown below does not form part of the product specification and is supplied
for guidance only. Values quoted are based on tests conducted on a small number of sensors and any

batch may show significant variation. For the most accurate measurements, an instrument should be
calibrated using the gas under investigation.

Typical Typical
Gas Test Gas Hydrogen Sulfide Gas Test Gas Hydrogen Sulfide
Concentration Concentration Concentration Concentration
Equivalent Equivalent

Hydrogen Sulfide 10 ppm 10 Nitric Oxide 30 ppm 0.3
Carbon Monoxide 300 ppm 1 Nitrogen Dioxide 5 ppm -1

Carbon Dioxide 5000 ppm 0 Ammonia 100 ppm 0
Hydrogen 1000 ppm 4 Ethanol 1000 ppm 1
Sulphur Dioxide 5 ppm 0.5
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Toxic Sensors

Ammonia (NH_) Gas Sensor

Operating principle Electrochemical Resolution at 20 °C <1 ppm

Gas sampling method Diffusion Long term drift < 5% per 6 months
Measurement range 0-100 ppm Life expectancy 2 years

Target Gas NH Shelf life 6 months
Operating humidity 15 to 90% RH non-condensing

Operating temperature -20to 40 °C

Operating pressure 1 atm +/- 10%

Reponse time T90 <5 min

Typical sensor cross-sensitivity to Ammonia (NH,)

While sensors are designed to be highly specific to the gas they are intended to measure, they will still
respond to some degree to various other gases. The table below is not exclusive and other gases not
included in the table may still cause a sensor to react.

IMPORTANT NOTE :

The cross sensitivity data shown below does not form part of the product specification and is supplied
for guidance only. Values quoted are based on tests conducted on a small number of sensors and any
batch may show significant variation. For the most accurate measurements, an instrument should be

Typical Ammonia
Test Gas A
[CET . Concentration
- coneentraton | Equivalent
0

calibrated using the gas under investigation.

Typical Ammonia
Test Gas A
Gas ; Concentration

Alcohols 1000 ppm 0 Hydrogen 10000 ppm
Carbon Dioxide 5000 ppm om Hydrogen Sulfide 20 ppm 2
Carbon Monoxide 100 ppm 0

At higher carbon dioxide concentration (approx. > 5%) there can be a negative reading
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Toxic Sensors

Carbon Monoxide (CO) Gas Sensor

Operating Principle |3-electrode electrochemical Repeatability < +2% CO equivalent
Target Gas CcOo Operating Temperature -40 °Cto +55 °C
Detection Range 0 to 2000 ppm Operating Humidity 15% RH to 95% RH non-condensing
Filter fil To remove acid gases 1 Operating Pressure Range | 800 to 1200 mbar
Filter Capacity >+20 °C to +55 °C Long Term Output Drift ™ | < 5% per year
?regso}r;c[)]nse Time Expected Operating Life |24 months in air
(for concentrations <10 sec. at 20 °C Storage Life 6 months in original packaging
up to 500 ppm) Standard Warranty 24 months from date of despatch
Recovery Time @
gtr)?lvmn :gggpmm) <90 sec. (typically < 30 sec) [i] Specifications are valid at 20 °C, 50% RH and 1013 mBar. Performance
- pp characteristics outline the performance of sensors supplied within the
a?zsggeir?[gfset < +2 ppm CO equivalent first 3 months. Output signal can drift below the lower limit over time.
A0 © 90 °C- ; [ii] Filter information:
40 OC to-20 OC', 3 ppm CO eqUIvglent Activated carbon cloth filter with high surface area:
Baseline Shift -20°Cto +20 °C: < iZ‘ppm CO equivalent . Removes acid gases such as SO2, NO2 & H2S
+20 °C to +55 °C: Typically < +4 ppm (+9 . Protects from short-term (<1000 ppm hours) exposure to alcohols
ppm max.) such as Methanol, Ethanol, & IPA

Typical sensor cross-sensitivity to Carbon Monoxide (CO)

While sensors are designed to be highly specific to the gas they are intended to measure, they will still
respond to some degree to various other gases. The table below is not exclusive and other gases not
included in the table may still cause a sensor to react.

IMPORTANT NOTE :

The cross sensitivity data shown below does not form part of the product specification and is supplied
for guidance only. Values quoted are based on tests conducted on a small number of sensors and any
batch may show significant variation. For the most accurate measurements, an instrument should be
calibrated using the gas under investigation.

Gas Concentration Reading (ppm) Gas Concentration Reading (ppm)
Acetylene (C,H,) 100 ppm 88 Chlorine (Cl,) 13.7 ppm <0.5
Ethylene (C,H,) 100 ppm 97 Ethanol (C,H,OH) 200 ppm 0
Hydrogen (H,) 100 ppm <28 Hydrogen Sulfide (H,S) |50 ppm 0
Nitric Oxide (NO) 48.6 ppm 14 Sulfur Dioxide (SO,) 20 ppm 0
Nitrogen Dioxide (NO,) |19.5 ppm <0.5 Ammonia (NH,) 20 ppm 0
Poisoning

Sensors are designed for operation in a wide range of environments and harsh conditions. However,
it is important that exposure to high concentrations of solvent vapours is avoided, during storage,
fitting into instruments, and operation.

IM_TCD_ANNEX_A 02




Installation and Setup

Antenna Tape (7co 60 only)

To ensure a watertight protection of the antenna, United Electric recommends protecting the
connector as indicated below using sealant tape provided in the shipment.

Directions:

© Make sure antenna and adapter are clean and dry.

@ Apply between 40°F and 110°F

© Peel COAX-SEAL from the paper backing. Start winding from antenna to antenna
adapter, with one half overlap for each winding, making sure the antenna joint is well
covered (See Figure 1)

O When entire antenna joint is covered with a layer of COAX-SEAL, mold with fingers to
form a smooth surface and force out any air.

© Carefully inspect seal to make certain the antenna joint is covered and sealed.

Figure 1
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Installation and Setup

WirelessHART and MODBUS Setup

Purpose

This annex is to provide configuration and diagnostic information associated with the Vanguard
wireless gas detector using WirelessHART® protocol. This should be used as supplementary to the
instruction manual for commissioning and servicing.

Default settings
When the Vanguard is shipped, the following settings are standard:

Network ID [1: 3477

Network Key 1: 42410610 00000000 00000000 00000000
Burst message 0: Command 9 and active

Burst message 1: Command 48 and active

Burst message 2: Command 9 and inactive

DA R A

[i1 Vanguard sales option M207 allows the Network ID and Key to be programmed in the transmitter during production. If the unit is not found using the default
network, ensure this option was not selected. If selected, please contact your purchasing department for the network programmed or our customer service

group.

Connecting to your network

During commissioning of the Vanguard gas detector, program the Network ID and Join Key using a
handheld communicator, computer with a Hart modem and PACTware with our DTM, or by connecting
a gateway using the default network settings above. The final gateway should have a different ID and
key than the default settings in the Vanguard.

For more specific information on using a Hart communicator, and getting the DD for the host system,
go to https://www.ueonline.com/all-products/vanguard-wirelesshart-fixed-point-gas-detector/

For connecting with a gateway, use the instructions from the manufacturer. Set the Network ID and
Key in the gateway to match the default network settings. Then use the gateway to reprogram the
Vanguard units to the new settings.

Mapping the MODBUS outputs

After the Vanguard(s) are connected to the network and the gateway has been installed, it is usually
necessary to setup the backhaul connection to a host. Typically gateways offer multiple backhaul
protocols, but we find the most commonly used is the MODBUS protocol. Typically both a MODBUS
RS485 and a MODBUS TCP are supported and setup is usually similar for both. The following sections
outline how to map the MODBUS registers for both Emerson and Centero gateways.
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Installation and Setup

Emerson gateway MODBUS mapping

@ Log into the gateway with the maintenance account or admin account.

® Go to the System Settings>Protocols>Modbus menu.

© If your gateway is new, you should see an empty list of mappings. To create a new mapping click the “add new entry” button.

O A new blank entry should appear in the table. The columns should be set up as follows:
a. The first column is the register number in which to put the info. MODBUS registers are not all identical. The “holding registers
which are read/writeable 16 bit registers are in the 40000-65000 range. This is likely where you would store the outputs so we
recommend starting at register 40000 and working upwards.
b. The second column contains both the device and parameters to be mapped. The format is: “DEVICE TAG.PARAMETER".
In example below, the parameter “PV” (primary variable) from the device named “CARBON MONOXIDE" is mapped to holding
register 41001 on the MODBUS port.

Example mapping entry:

O CARBON MONOXIDE.PV - - 0

"

To see the full list of possible parameters that can be queried from any device, go to the gateway main page, open the device to
be queried and then click the “View All Published Data” button.

Note that these variables can be larger than the 16 bit register. If that is the case, it will need two registers. For example, the PV is
a 32 bit value, so the next register used after the example above must be 41003 to allow for this overflow.

. The 3rd and 4th columns can be left blank.

© Below the mapping section is the “Communication Settings” where you can setup the serial baud rate as well as parity and stop bits. If
using MODBUS TCP, go to the “Protocols And Ports” menu to setup the Modbus port, and ensure that it is enabled.

NOTE 1: Emerson provides the ability to export/import mappings to csv docs that can be edited in
excel. This may be useful when attempting to map large networks with many mapped parameters.

NOTE 2: Emerson provides a stale data check with parameter “STALE_DATA_NOTICE".
An alternate method to detect stale data is to introduce polling logic on the host:

* Read the value from the MODBUS register

+  Write some ERROR value to the register

+ Ifread value equals ERROR value, then flag stale data error

« Wait for a period longer than the programmed burst rate

*  Repeat
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Installation and Setup

Centero INTREPID gateway MODBUS mapping

@ Log into the gateway using appropriate maintenance account.

® Navigate to “Connect to plant network” from the main page.

© Click on add register. A dialog box will appear with an opportunity to enter the following fields:
a. MAC ID Address - Select the device being mapped from the dropdown.
b. Device Type - This field allows three different measurement classes to be mapped. Note that if either classes Il or Il are
selected, there is no option to select the burst message.
i. Device variable - Permits mapping of the burst data from the device to a set of Modbus registers.
ii. Gw_info - maps gateway specific parameters to the set of MODBUS registers. We do not recommend mapping this
parameter.
iii. Gw_code_word - Supports special mappings in the gateway. We do not recommend mapping this parameter.
c. Burst Register - Bursts that are configured in the device can be found by navigating back to the main page and selecting
“Monitor”. Click on any device shown in the table below, and select “Information” from the window that pops up. The Burst
message number and the meaning of each field are displayed here. This information will be important in order to properly map
the data into a MODBUS register.
i. If Burst messages 0,1, or 2 are selected, the Hart command that is set to burst from the device will define what can be
selected from the Device Variable code menu.
ii. If Burst message 179 is selected, device variable health can be displayed. If Burst message 180 is selected, the
neighbors list can be mapped. Both burst messages 179 and 180 require several MODBUS registers to completely map.
We do not recommend mapping either registers 179 and 180.
d. Device Variable Code register - If commands 0,1 or 2 are set to burst, only Device Variable code Primary (246) can be selected.
If commands 9 and 33 are being burst, Device variables Primary (246), Secondary (247), Tertiary (248), and Quaternary (249) can
be mapped to the MODBUS register by selecting from the drop down. If command 48 is being burst, then Mapped Status (250)
can be selected to map the entire Command 48 data from the device.
e. Device State - Allows transmitting either no additional status register with the data (0) or data with status register (2). If a status
register is added to the data, this will represent the first MODBUS register in the sequence.
f. Register Type - Available MODBUS registers to map to are Holding and Input registers. We recommend using a Holding register
to map the data point. Holding registers are in the 40000 to 65000 range. There is no check on this value, so it is recommended
to stay in this range.
g. Start address - If a Holding register is used, enter a value in the 40000 to 65000 range.
h. Word count - The number of 16-bit MODBUS registers needed to represent the data from the starting address. As an example,
if Primary variable is selected, this would require two Modbus registers to hold. If Device State (2) was selected above, this would
require three MODBUS registers.

O Once all the fields from the dialog box have been entered, click on the “save” button, then click on the “activate” button on the screen.
Note that each time the list of MODBUS registers is modified, you must click on “activate”.

& Connect To Plant Network
MODBUS MODBUS
Manage MODBUS Server settings
HART IP ’ ’
@ Load Registers File X LOAD X EXPORT X ACTIVATE
MODBUS Registers ADD REGISTER
Register Type Start Address Word Count MAC ID Address Device Tag Device Type Burst Message Variable Tag Device Variable Code Device State
INPUT 100 5 00-1B-1E-F9-81-00-00-02 Centero GW gw_info /i
INPUT 110 16 00-1B-1E-F9-81-00-00-02 Centero GW gw_code_word P |

Plant Network MODBUS register entry page

Edit register

MAC ID Address Device Type
00-1B-1E-E3-08-2B-C7-2B (Kanban 2869035) - device_variable =
Burst Message
. Device Variable Code L Device State >
1 Word Count
Start Address 5

Plant Network MODBUS pop up window
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Installation and Setup

& Devices &0 TopoLoeY
Filter Q,  Joined & Configured €3 All Device Types €  All Manufacturers € o
Role Device Tag MAC 1D Address Manufacturer Model Revision Nickname Rejoins Status
- Centero WHart Manager 00-1B-1E-F9-80-00-00-01 0 Fo80
t Centero GW 00-1B-1E-F9-81-00-00-02 Centero INTREPID WH Gateway 7 FoB1
| Centero AP 00-1B-1E-E5-87-06-00-01 Centero INTREPID WH Access Point 1 0001 2
=y Kanban 2869034 00-1B-1E-E3-08-28-C7-2A United Electric TCD50 2 0012 3 (D)
f=ii Kanban 2869039 00-1B-1E-E3-08-28-C7-2F united Electric TCDS0 2 0013 3 (ul)
= Kanban 2869032 00-1B-1E-E3-08-28-C7-28 United Electric TCDS0 2 0016 3 (u)
= Kanban 2869040 00-1B-1E-E3-08-28-C7-30 United Electric TCDS0 2 0014 3 [e9 ()
= Kanban 2869033 00-1B-1E-E3-08-28-C7-20 United Electric TCDS0 2 0015 3 (ul)
[l EM648_TEST 00-1B-1E-26-58-3B-A6-65 648 Rosemount Analytic a 0018 2 (ul)
f=ch Kanban 14 00-1B-1E-26-65-3E-A1-9D Rosemount 248 (Wireless) 4 0017 2 (ul)
=y Alarm 00-1B-1E-26-5A-0F-81-4A Rosemount 702 Wireless Discrete Transmitte ) 0011 2 (ul)

Device Monitoring page

!4 Kanban 2869034 [00-1B-1E-E3-08-2B-C7-2A] (c2)(ul) X
Device Vendor Information
STATUS Manufacturer United Electric Model: TCD50 Revision: 2
Burst Configuration
REGISTRATION LOG g C
Burst Slot Update Max Update Name Classification Unit Code Received Missed
eIz BEAR Ccmd Period Period
@ NEIGHBORS HEALTH 00]9 8 60 PrimaryVar Concentration 161 114519 0
SCHEDULE 019 8 60 SecondaryVar Temperature C 0 0
. . 029 8 60 TertiaryVar Time d 114519 0
Application
039 8 60 QuaternaryVar  Electric Potential v 114519 0
INFORMATION
1.0148 8 60 MappedStatus Not Classified Not used 110595 1
PROCESS VALUES

Devices page
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Troubleshooting

Parameters and Diagnostics

This section provides details for the Command 9 and Command 48 messages and what the parameter
or diagnostics is. It provides some suggested actions based on values of the diagnostics. Other
commands are available in WirelessHART, but these two are the recommended commands to send.
Command 9 should follow preferred update frequency for gas concentrations. UE recommends 8
second update rates, although reduced frequency can reduce bandwidth use. Command 48 can have
longer intervals to reduce bandwidth. UE recommends greater than one minute intervals.

Command 9

- Combustion Sensor Toxic Sensor

PV % LEL ppm

SV Not used Temperature

TV Days since last calibration Days since last calibration
Qv Battery voltage Battery voltage
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Troubleshooting

Command 48

Toxic sensor diagnostic information

Rosemount
Bit Gateway
Indication

Sensor Fault

Description Recommended Action

Device Specific Status Byte 3

Sensor Element Ensure that sensor is properly plugged into the sensor receiver on the base of the

Defect X Vanguard detector and the sensor type is displayed on the Vanguard screen. Verify
sensor operation with a bump test. If error persists, return sensor to factory.

Reserved -

ADC Readings Too Perform bump test to check sensor response. If sensor does not respond or response is

Low out of tolerance, return sensor to factory.
Sensor has been installed longer than recommended and sensor should be replaced.

Sensor Expired Perform a bump test to verify sensor is still performing. Consider replacing soon, or if
failed bump test.

Power Supply Out of X Check that battery voltage is above 6V. If battery voltage is low, replace the battery. If

Range battery voltage OK, but error persists, return sensor to factory.

Reference Voltage X Check that battery voltage is above 6V. If battery voltage is low, replace the battery. If

Out of Range battery voltage OK, but error persists, return sensor to factory.

Gain Fault X Return sensor to factory.

Qe GV Sensor performance may have been compromised due to gas exposure beyond sensor

Exposure X range. Perform a bump test to check sensor performance. Recommendation is to
replace sensor if out of specification.

Device Specific Status Byte 4

Temperature Out of Sensor performance may have been compromised due to temperature exposure

Range X outside of operating range. Perform a bump test to check sensor performance.
Recommendation is to replace sensor if out of specification.

Sensor Negative gebnusr%rpkgitdnfted negative. Perform a zero calibration and check sensor response with

Sensor under range Sensor signal has drifted below its normal operating range. Consider performing a zero
calibration and check sensor response with a bump test.
Sensor has detected a gas concentration outside its normal operating range. Take

Sensor over range necessary precautions and assume a lethal presence of gas is present. If no gas is
present, return sensor to factory.

Stack or Watchdog X Sensor has been reset due to a timeout of the internal watchdog. Verify sensor

Fault functionality with a bump test. If the problem re-occurs consult the factory.

Reserved -

Sensor Not Zeroed v Indicates sensor has not had zero set since power-up. Perform a zero calibration.

CRC Error X Iahcltsoi;ror indicates that an internal software error has occurred. Return sensor to
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Troubleshooting

Combustion sensor diagnostic information

Rosemount
Bit Gateway
Indication

Sensor Fault

Description Recommended Action

Device Specific Status Byte 3

Reserved 7 -

Reserved 6 =

Reserved 5 -

Reserved 4 -

Technological failure 3 X Return sensor to factory.

Sensor operates in 5 v Normal operation is low power mode. High power mode will impact battery life (Bit = 0).
low power mode Return to factory if in high power mode.

Zero shifts to 1 It is recommended to perform a zero calibration. Follow up with a bump test to verify
negative proper operation.

B e | 0 | v |Noadion

Device Specific Status Byte 4

Firmware failure

(flash memory) 7 v Return sensor to factory.

. Sensor performance may have been compromised from being exposed to an operating
Exceeding S ; :
— A 6 v temperature that exceeds sensor limits. Perform a bump test to verify operation of the

perature limits - .
sensor. It is recommended to replace the sensor as soon as possible.

Dynamic
temperature mode 5 Rate of temperature change is too fast. Reading may be out of specification until
temp. change > 2°C/ temperature stabilizes.
minute
Dynamic
temperature mode 4 Rate of temperature change is too fast. Reading may be out of specification until
temp. change > temperature stabilizes.
0.6°C/ minute
Reserved 3 - Reserved
One ofjche el Condensation could be present on the sensor. Indication may have poor accuracy. Rely
values is lower than 2 - X : X
e — on secondary means to verify gas concentrations should this error persist.
An abrupt signal
change due to . ) . ) . )
feeding gas mixture 1 Vv Wait for the gas reading to stabilize before performing any calibration.
to sensor
Sensor is warming 0 v This is typically set during sensor power up. Wait for this indication to clear before

up

perfoming any bump test or calibration.

Sensor reading >
100% of range

Sensor has detected a gas concentration outside its normal operating range. Take
necessary precautions and assume an explosive mixture of gas is present. If no gas is
present, return sensor to factory.

I I UNITED ELECTRIC
CONTROLS

180 Dexter Avenue
Watertown, MA 02472 - USA

FOR A LIST OF OUR INTERNATIONAL AND
DOMESTIC REGIONAL SALES OFFICES
PLEASE VISIT OUR WEBPAGE
WWW.UEONLINE.COM

Telephone: 617 926-1000 - Fax: 617 926-2568

www.ueonline.com
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