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Factory Calibration

A good start

Addresses the factory
provided components

Does not address the
potential field impacts

Position effect
Lags

Lead resistance
A to D conversion
D to A conversion
COV limits
Bifocals
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EMERSON.

Process Management

Customer Information

Device Information
Device Type:
Tag No:

Serial No:
Model No:

Output: Linzar

Calibration Data
Sensor 1 Pt100 00385C2 4 Wire

ational Institute of St
et the intent of ANSI

ROSEMOUNT

TAB 4-4 - SINGLE VS. MULTIPOINT CALIBRATION

Emerson Process Management
Rosemount Inc.

Calibration Data Sheet Consistent with ISO 10474 3.1 or EN 10204 3.1

Manufacturer Information

Sales Order: 434
Line: 1

Calibration Information

Factory

Station N

Pass/Fail




2.0

15

1.0

0.5

-1.0

15

-2.0

-2.5

Thermocouple Calibration

Calibration Standard - Fluke 9102S Drywell Bath
SIN 85A281

y = -3E-05x2 + 0.0128x - 0.0657 |
= 0.9441 |-

Simulated Temperature in Fluke 9102S Drywell Bath
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y = -2E-05x2 + 0.0026x - 0. 1325[
R2 = O 9176 |
—&— Four-in-One Sheathed Type K Thermocouple

-
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—e— Fluke 189 Thermocouple Ir
|
--------- Poly. (Four-in-One Sheathed Type K Thermocouple) |

|

r

- Poly. (Fluke 189 Thermocouple)
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Static Pressure, in.w.c.
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Un-Calibration
Use an Un-calibrated Standard




Un-Calibration
Misread Your Instrument

Trerice : 3
ouls 02 =3 Trerice
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.

Transmitter Opém’riﬁg Curve
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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Current Loop, ma
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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« Set 55°F
 Reads 2°F low

d Discharge Controller
« Set 55°F
* Reads 2°F high

Relative Calibration/Accuracy

TAB 4-5 - RELATIVE ACCURACY AND WISIWIG
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 Reads 2°F low

Discharge Controller
« Set 55°F
« Reads "2°F high

Relative Calibration/Accuracy
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 Reads 2°F low

Discharge Controller
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Relative Calibration/Accuracy
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« Set 55°F
 Reads 2°F low

Discharge Controller
« Set 55°F
« Reads "2°F high

Relative Calibration/Accuracy
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What You See is What You Get;

Maybe ...

... Or maybe not

« There are many elements between the sensor and the observer
and the observer and the actuator

« All of them can impact accuracy, precision, and performance

Actuator

i
‘Transmitter “

Network | |
Sensor Device Work Station l

Controller

TAB 4-5 - RELATIVE ACCURACY AND WISIWIG




What You Sense is What You Get;

AC-3, January 6, 2006

5 minute data
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What You Sense is What You Get;
Maybe ...

AC-3, January 6, 2006

1 minute data
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What You Sense is What You Get;
Or Maybe Not!

AC-3, January 6, 2006
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The Nyquist Theorem a.k.a the Sampling Theorem
How Fast is Fast Enough

f,

Where:

f. = The sampling frequency
f. = The highest frequency contained in the signal

In words:

The sampling frequency should be at least twice the highest
frequency contained in the signal.

FEED WATER PUMP ALIASING EXAMPLE




The Nyquist Theorem a.k.a the Sampling Theorem
The Theory Behind the Generalization

The slides that follow use a spreadsheet model to compare
the number of pump cycles and total operating time
predicted by data from a logger with the real time data
stream

* The logger only knows what it sees at the time it takes its
sample

* The logger is not averaging data between samples

« The logger sampling time starts out at twice the feed
water pump run cycle time and is reduced to one third of
the feed water pump run cycle time

FEED WATER PUMP ALIASING EXAMPLE
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. Logger sampling frequency - 45 seconds Ac‘l‘ual run time - 630 seconds
Real Time Feed Water Pump Amps = 3 =
vs. Logged Amps Feedwater pump on time - 30 seconds . Logger based run time - 630 seconds

.. Logger based cycles - 14
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. Logger sampling frequency - 35 seconds Ac‘l‘ual run time - 630 seconds
Real Time Feed Water Pump Amps = 3 =
vs. Logged Amps Feedwater pump on time - 30 seconds . Logger based run time - 630 seconds
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. Logger sampling frequency - 15 seconds Ac‘l‘ual run time - 630 seconds
Real Time Feed Water Pump Amps = 3 =
vs. Logged Amps Feedwater pump on time - 30 seconds . Logger based run time - 630 seconds

.. Logger based cycles - 21
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. Logger sampling frequency - 10 seconds Ac‘l‘ual run time - 630 seconds
Real Time Feed Water Pump Amps = 3 =
vs. Logged Amps Feedwater pump on time - 30 seconds . Logger based run time - 630 seconds

.. Logger based cycles - 21
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| . Logger sampling frequency - 5 seconds i Ac‘l‘ual run time - 630 seconds
Real Time Feed Water Pump Amps = I :
vs. Logged Amps Feedwater pump on time - 30 seconds . Logger based run time - 630 seconds

.. Logger based cycles - 21
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