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2 Set Point
3 Transmitter
4 Actuator
® Transducers
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! Accuracy

2 Precision

% Repeatability
4 Tolerance

® Range

8 Senitivity

" Hysteresis
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! Application error

2 Operating Error

3 Environmental Error
4 Dynamic Error
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1 Wire-Wound

2 Carbon Film

% Conducting Plastic Film

4 Liner Variable Differential Transformer
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L variable Inductance Transducers
2 Variable Capacitance Transducers
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! Nozzle Flapper
2 Laser Interferometer
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! Photonic Sensor
2 Range Sensors
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! Circular & Helical Potentiometer
2 Rotational Differential Transformer
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! Incremental Shaft encoders
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! Coded Disk Shaft encoders
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Binary | Gray
0000 | 0000
0001 | 0001
0010 | 0011
0011 | 0010
0100 | 0110
0101 | 0111
0110 | 0101
0111 | 0100
1000 | 1100
1001 | 1101
1010 | 1111
1011 | 1110
1100 | 1010
1101 | 1011
1110 | 1001
1111 | 1000
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! The Resolver
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! The Gyroscopes
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! Measurement of Acceleration
2 Accelerometer Case
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! Variable- Reluctance Velocity Transducer
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! Photod ectric pulse- Counting methods
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! The rate gyroscope
2 Force
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! Elastic Force transducers
2 Load cell
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L Vibrating- Wire sensor
2 Torque
% Reaction forcesin shaft bearings
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! Optical Torque Measurement
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! Hydraulic Actuators
2 Pilot valve
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! Electrical Actuators
2 Single Relay

3 Double — Throw

4 Dead band

®Dual Relay
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! Single — Seated or Port
2 Double- Seated or Port
3 Globe Valve
4 Cages Valve
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! Gate Valve
2 Wedge
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! Saunders Valve
2 Safety Valve
% Needlevalve
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! Butterfly Valve
2Blowers

3 Fans
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% Check or Flap Valve
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! Single Seated or Port
2 Duoble Seated or Port
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! Split Body Valve
2 Three-Way Valve
% Angle Type Valve
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! Instrument Society of America
2 Process Flow Diagram

% Instrument Flow Diagram

“# Function Flow Diagram
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INSTRUMENT SOCIETY OF AMERICA TABLE

FIRST-LETTER

SUCCEEDING-LETTERS

PROCESS OR
INITIATING VARIABLE
AMALYSIS {+)
BUREMER, COMELETION
LUSER'S CHOICE (%)

MODIFIER

READOUT OR
FASSIVE PUNCTION

ALARM
USER'S CHOICE ()

QUTPUT FUNCTION

USER'S CHOICE (7)
CONTROL

MCDIRER

LSER'S CHOICE (")

DENSITY (5.G) (1)

DIFFERENTIAL

WOLTAGE

PRIMARY ELEMENT
{SENSOR)

FLOW RATE

USER'S CHOICE (*)

GLABS, GAUGE
VIEWING DEVICE

HAND (MANUAL)

CURRENT (ELECTRICAL)
POWER

SCAN

INDICATE

CONTROL STATION

Rl =X @

TIME, TIME 5CHEDULE

TIME RATE OF

CHANGE

LEVEL

LIGHT (PILOT}

LOW

MOTION
TORQUE(1)
USER'S CHOICE (M)

MOMEMTARY

USER'S CHOICE (™)
CRIFICE. RESTRICTION

LISER'S CHOICE (%)

MIDDLE
LSER'S CHOICE (%)

T DX E|rC

PRESSURE, VACUUM

QUANTITY

INTEGRATE,
TOTALIEZE

POINT (TE=T)
CONMECTION

RADIATION

RECCORD QR FRINT

SPEED, FREQUENCY

SAFETY

SWITCH

TEMPERATURE
MULTIWVARIABLE

MULTIFUNCTION

TRANZMIT
MULTIFUNCTICHN

MULTIFUNCTION

VIBRATION, MECHAMICAL
ANALYSIS

VALVE, DAMPER,
LOUVER

WEIGHT, FORCE

WELL

LUNCLASSIFIED (+

UNCLASSIFIED {(+)

LUNCLASSIFIED (+)

UNCLASSIFIED (+)

« |m|Z| < |CH®w@D 2

EVENT, STATE OR
PRESENCE

RELAY, COMPUTE,
CONVERT

]

POEITION, DIMENSION

DRIVE, ACTUATOR,
LINCLASSIFIED

FIMAL CONTROL ELEMENT

WHEN USED, EXPLANATION IS SHOWN ADJACENT TC INSTRUMENT SYMEOL. SEE ABEREVIATIONS
AND LETTER. SYMBOLS.

YWHEN USED, DEFINE THE MEANING HERE FOR THE PROJECT
CH2M HILL DEFIMITION
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! Piping and Instrument Diagram
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