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Self-Calibrating Procedure-

Background: It has been observed that when water vapor measurements are performed in
the field, all measurement technologies are prone to inaccuracies due to contamination,
temperature, pressure, aging, and some other parameters. Thus, providing a cost effective
- traceable means of measuring the content of water vapor is a non-trivial task. Xentaur has
taken advantage of the quasi-linear characteristics of its Hyper Thin Film (HTE™)
Aluminum Oxide (ALO3) sensors, and borrowed a self-calibrating approach used by
many other types of analyzers (c.g. gas chromatographs), which periodically expose the
sensor to a traceable certified gas and calibrate the sensor.

Overview: A specially configured sample system has been designed capable of
introducing a calibration gas into the measuring sample cell. This system utilizes a
pneumatic or electric motor actuated switchover valve, whereby the XDT software
program can switch the sample stream to a calibration gas.
The XDT software program is capable of initiating the Self-Calibration procedure

a. by a front panel user selected menu

b. by a user selected scheduled timer (battery backed) programmable: 0-1999 hrs

-c. by a (specially ordered option) remote activated 12 to 24VDC s1gnal or contact

closure.

- Once the procedure is initiated the XDT “freezes” its Alarm relays, the user may choose
whether the 4/20 mA analog output should be “frozen” or left to follow the actual =
measurement. Then the XDT actuates the switchover valve, and performs a 15-minute
system stabilization timeout. Then, the XDT begins to test the measurement for stability,
if the dewpoint changes less than 0.6°C in 3 minutes the measurement is assumed to be
stable; this test is declared a failure if stability cannot be achieved within 30 minutes.; -
When there is a stable measurement, the XDT calibrates the sensor, using the
preprogrammed dewpoint content of the calibration gas bottle. The Self-Calibration
procedure is brought to a conclusion by deactivating the switchover valve and initiating a
final stabilization test. When the measurement is stable the Alarms as well as the 4/20 ..
mA analog output are “unfrozen”, and the XDT returns to normal operation.

During the whole process, a contact closure can be optionally provxded md1cat1ng that the

XDT is in Self-Calibration Mode.



Instructions:

Make sure that your sample system is properly connected accordmg to the sample

system instructions.
Make sure the instrument is unlocked (see Setup Statc Flow Dlagram)

Choose the Analog Output behavior during Self-Calibration
nor = track the measurement of the cal gas (see Setup State Flow Diagram)

Fr = freeze last value measured before switching to cal gas

For the steps outlined below refer to the un-shaded area of the User Flow Dzagram

Press the MODE button a few times until the display shows CAL.

Press the DOWN button to select the Self-Calibration mode. The display will
show SLF/CRL

Press the UP button to confirm entry into the Self-Calibration mode The display
will show the calibration gas dewpoint that has been previously programmed into
the instrument (factory default —40°C), the SET and DEWPOINT legends will
also appear. Use the UP and DOWN buttons to modify this dewpoint to match the
dewpoint that corresponds to the water content of your calibration gas. You may
need the Xentaur moisture calculator to convert ppmV values marked on the
bottle to dewpoint values to enter in the XDT.

Press the MODE button, the display will alternately show |E' HrS /nkr,
indicating that the wakeups are scheduled at ‘720 hours interval’ (720 hrs=30
days). Use the UP and DOWN buttons to change the interval time to whatever is
determined to be most effective for your application, consult with your -
representative if you are in doubt. An interval of 0 Hrs (factory default), dlsables
any further scheduled unattended Self-Calibration sequences. -
Pressing the Pressure Correct button will cause the instrument to momentanly
display 50/ Hr5 / LEFE, indicating that there are 150 hours left until the next
scheduled Self-Calibration is performed. This is a useful indication in cases where
it is not known when the next Self-Calibration will be performed. '
Press the MODE button, the display will show bEL/S.C. promptmg to-begin the

Self-Calibration procedure.
- If the MODE or DOWN buttons are pressed, the Self- Callbratlon o

procedure will be canceled and instrument will go to the Serial Number
mode. All setup will still be in effect, i.e. newly entered calibration gas
dewpoint, the scheduled interval time etc. will still be used by the system.
Press the UP button to initiate the Self-Calibration. The display will show
CnF/SCP, prompting for a confirmation that the Self-Cahbratlon should be
performed.
If the DOWN or Pressure Correct buttons are pressed the Self- Callbratlon will be
aborted, however everything set until now will remain in effect.
Press the UP button to confirm the Self-Calibration,
(this is also the entry place into the procedure when the scheduled time elapses or
the remote 12-24VDC signal is activated) — refer to attached XDT Sensor Self-
Calibration Procedure Flowchart as a guide to the steps performed by the

analyzer.
The display will show SLF/CAL/-9 1.5 indicating that Self-Calibration has started



and the sensor is measuring a dewpoint of -91 .5°C, At this time the instrument
will “freeze” the alarm relays and if necessary the analog output so that they are
not influenced by the calibration gas, and will energize the optional Self-
Calibration Procedure indicating relay. Then the instrument will activate the
switchover valve and thus introduce the calibration gas to the sensor.

At this point, a mandatory 15-minute timeout will be introduced to allow the
sample system and sensor to achieve equilibrium. :

After the 15 minutes expire, the program will attempt to determine if the
measurement is stable. The display will show 5.C./Stb/-9 I 5. Stability is
assumed if the measured dewpoint changes less than 0.6°C for a period of 3
minutes. If stability cannot be achieved in 30 minutes, then the Self-Calibration is
aborted, and rescheduled. :

When there is a stable measurement, the XDT calibrates the sensor, using the
preprogrammed dewpoint content of the calibration gas bottle. The Self-
Calibration procedure is brought to a conclusion by deactivating the switchover
valve and initiating a final stabilization test. ' '

During the final stabilization period the display shows the dewpoint being
measured while alternately flashing 5.C. /Fin/-3 15, As in a previous step, the
0.6°C for 3 minutes criteria is used for stability.

When the measurement is stable the Alarms as well as the 4/20 mA analog output
are “unfrozen”, the optional Self-Calibration Procedure indicating relay is de--
energized. :

And the XDT returns to normal operation.
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XDT Setup State User Interface. updated with Analog Output behavior menu
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Power-Up with B — "

ower ON initialization 1 _ appears when changing 4 min anywhere without .

MODE I and sign on message ] l “OL  settings of locked unit key press ' gtpffa"ng
ate

key depressed

¥ . Choose alternate units to show when displaying dewpoint. Y
ALt /dSF' blank — °F — “C— ppm-— LBS— Gimd~ PSk %— 'C'F- Temp’d Temp'C
A w2 )
2 Factory default is blank, (there is no alternate display).

Choose sensor type

el k6 db
( A xmw XTR5 attemuation of ® )

<

Set measured attenuation at a known low dewpoint

Set low dewboint for above attenuation

it no buttons pressed for
3 seconds shows the

dewpoint for « moment. Calibration Midrange Adius' :

CAUTION! T'he'se': are set properly at the factory
with the shipped sensor. Do not. modify these
settings, unless you are changing the sensor.

Select Span of Analog output: 0 to 24mA or 4 to 20mA -

Select behavior of Analog output during self callbratlons 6F sensor wakeup
NOr -means analog output fracks measurement *
Fr -means analog output freezes

Test Analog Output by forcing it to-
high, low or midpoint.
: (E G. if Span is 4 to 20, Hi =20mA, Lo-amA MId:lZmA)

e
Circuit
Open

Set dewpoint corresponding to low end of analog output
Factory default is low range of sensor, e. g. -100°C for XTR-100 L :

Displayed only if Analog Output option is instatled

A0/ rel/
. valuec . Set dewpoint corresponding to high end of analog output o

Factory default is high range of sansor e.g. +20°C Yor XTR-100

Lock or unlock the instrument.

»|Resets the | wien tocked, in . o notbe
instrument | Factory default is locked. .

L u K  Cable Length Compensation.
; Lock °° (o) i 9 pens (@)

eg

| /6L oPn

‘ Open cable at BNC connector  Short cable at BNC connector Open cable at BNC connector

Legend: A slash '/ in the display area, is used to depict two alternately shown (flashing back and forth) messages.
(@) denotes beeping. Buttons without designator or arrow leading out, perform no function



XDT Sensor Self-Calibration Self-Validation Procedure Flowchart

Front panel menu selection

Remote signal 12-24VDC

Internal timer schedule
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3 to 30 minutes can elapse depending on
stabilization of measurement. The instrument
completes the validation if the measurement
changes less than 0.6°C for a 3 minute period.
If stability is not achieved in 10 such 3 minute tests
then the validation is aborted.

3 to 30 minutes can elapse depending on
stabilization of measurement. The instrument
completes the sequence if the measurement
changes less than 0.6°C for a 3 minute period,

or if stability is not achieved in 10 such'3 minute tests.

Timing Diagram for Xentaur Dewpoint Transmitter (XDT) Self-Validating Procedure.
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