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HART = Highway Address
A HART transmitter contains.bo

e Remote Transducer-. is a communication protocol.

a conventional analogue mA signal and a digital signal
superimposedion top of the ana e signal. Since it also has the analogue signal, it is

compatible with Conventional installations. HART standard helps instruments to digitally

communicate one another over the same two wires used to convey a 4-20 ma analog instrument
signal.

SV Single Modular Auto-ranging Remote Transducer.
SMART instruments can be HART,FF or Profibus.

SMART transmitters compared to analog transmitters have microprocessor as their integral part , which
helps for self diagnostic abilities , non-linear compensations , re-ranging without performing calibrations
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A microprocessor-based smart transmitter has a memory that
can perform calculations, produce diagnostics and out-
perform older, more conventional transmitters, when it comes
to accuracy and stability.
A_‘Smart’ Transmitsgr would also have a digital
communication pro | that can be used for reading the
transmitter’'s measurement values and for configuring various
settings in/the transmit

biggest difference. Engineers can no longer simply measure
the output analogue signal - they need to be able to
communicate with the transmitter and read the digital signal
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The HART Protocol makes use of the Bell 202
Frequency Shift Keying (FSK) standard to
superimpose digital communication signals at
a low level on top of the 4-20mA. This enables
two-way field communication to take place
and makes it possible for additional
iInformation beyond just the normal process
variable to be.communicated to/
field instrumer\ﬂs, |




HART DIGITAL DATA A = 3
s o

HART-enabled /O Analog 4-20 mA

Intelligent
HART Device

/0 to Device

the primary asured value (M the case of a field instrument) using the 4-
20mA cufrr loop - the fastest'and most reliable industry standard.
AdditiongiCevite information Is communicated using a digital signal that is
superimposed onithe analog signal.

The digital signal contains information from the device including device
status, diagnostics, additional measured or calculated values, etc. Together,
the two communication channels nrovide a low-cost and verv robust
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The HART Protocol
provides for up te-two ——
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MNole: Instrument power is provided by an interface or an external power source that is not shown,
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Although a ‘Smart’ Transmitter is advertised as being smart

and extremely accurate, there is still a need to calibrate the
Instruments.

Calibration must al
reasons:

> Event est instrumenks and sensors drift over time, especially
when usgd in challenging™rocess applications.

> Reg and quality standards often state the minimum time
peLl trument calibration.

» Economical reasons - measurement of process parameters often has
a direct economical effect .

S be a priority due to the following

Calibration is necessary to achieve high and consistent



USB HART Modem



HART device RL>250Q

Power supply

Current
meter

Figure 3-5 shows how to connect the optional 250 ohm resistor.
Attaching a resistor is necessary if less than 250 ohms resistance is
present in the HART loop.




Cperalor
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WVhat Is calibration?
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WVhat Is calibration?

Sensor trim is the correction of the digital reading
from the sensor after the A/D conversion.

S

<___SensorTrim

Re-ranging is configuration of the
lower and upper range values

. .. - COresponding to the input values at
E_B_Ei IE.]E Sei“_’]g; which the transmitter output shall be 4

Calibration <
0 _ mMA and 20 mA respectively.

[

*__ Current Trim

Current trim is the correction of the analog output
from the transmitter
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A.common misconception is that the accuracy and stability of HART
Instruments eliminate the need for calibration.

Another misconception is that calibration

can be accomplishe reranging field instruments using only a HART
communicator.

-/-.

Still anotmr misconceptio
calibrate smart instruments

Is that the control system can remotely
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Press the Adjust soft key apply
no pressure . Select Sensor
Lower Trim value Trim and
execute LowerTrim value trim.

Apply the URV pressure,

D[ C D) DC o | U m.

Loop test

Pressure
ZeT0 trim

Cutput trim

Sensor trim
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Analog D/A Trim

You can adjust the Analog out put of
transmitter by comparing with the
standard meter for make sure that
the digital value of processing same
with the Analog output value.




For best results, press LRV to apply the LRV for the Lower Trim value.
Press Trim and

then Continue to-
then press Done. Se

ove to the Upper Trim. Press URV, press Trim, and
Output Trim and press .

Select Output Trim and

press .
This is norgg@ally a 4 mA signal. The mA value, as constantly measured
by the metrer

IS In t entenr of the display. Press the Fetch softkey to load the

red mA value. Press Send to send the value to the 3144 to trim
the output section for the 4 mA value.

Press Continue for the 20 mA trim and repeat this step.



High and Low Range and High and Low
Sensor Trim Transfer Function Output Trim

Input Conversion Cutput
Section Section Sectlon

PV may be mA may be set
read digitally and read digitally
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3. Span Error
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Zero Calibration

Zero | Span
—___Adjustment ? Adjustment

X Span
Adjustment

L

Correct Procedure to adjust zero and span adjustment
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Plgas |
Maximum Level —— (8as)

Reference
fluid

52
Process Fluid

with S1

_— Waet Leg
Minimum Level

L---» 4 —20mA signal

Zero Elevation.and Zero Suspressoin
cane be adjusted by making adjustment in
LRV and URV

This calculation used for closed t:

Enter the required information

easurement with wet leg ty

Distance between transmitter & HP
apping point (X)

et leg Height (Y)

Process fluid specific gravity (S1)

et Leg Liquid Specific Gravity (S2)

The Calculated Instrument rang

HP Side or LRV or 4ma value or (%

LP Side or URV or 20ma value or
100%

1

"

1000

e calibration
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