Digital Valve Positioners
The digital positioners shall be FlowServe 3200MD-10-D6-E-03-40-0G-0F (or approved equal).
I. General
1) Actuator compatibility:  The positioner shall be capable of controlling both double- and single-acting actuators (linear or rotary).
2) Normal valve position:  The positioner shall be configurable for air-to-open or air-to-close valves.

3) Configuration:  The positioner shall include an interface to permit local configuration.
4) Input command signal:  Analog:  4-20 mA;  Digital:  HART

5) Analog input and output terminations:  common or Philips screw terminals

6) Communications:  HART Protocol (RS-232/PCMCIA card/USB)
7) Control configuration:  Two-stage;  spool control (inner loop) stem control (outer loop)

8) Operating temperature:  -20 deg F to 160 deg F

9) Operating humidity:  0-100% non-condensing

10)  Housing material:  Cast, aluminum or stainless steel

11)  Weight:  <25 pounds

12)  Valve characterization:  user-selectable for either a) Linear, b) Equal Percent or c) Custom user-defined curve (at least 20 points).

13)  Spool valve sensor:  Hall-effect sensor

14)  Local user interface:  Capability shall be provided for the user to perform

a. Auto-tuning of the control settings

b. Calibration (automatic zero and span setting
c. Factory reset

d. Obtain version number
15)  The positioner shall have a gain switch so that the gain may be adjusted to higher or lower settings than the gain calculated by the calibration algorithm.
16)  Status indications:  The local user interface shall provide indicators that display the current status of the positioner.  Status indications shall be provided for the following conditions:
a. Normal, healthy operation.

b. Initializing mode. – Unit is powering up.

c. Calibration in progress.

d. Local interface disabled.

e. Tight shutoff active – valve commanded tightly closed.
f. Digital (HART) source. – Analog 4-20 mA input signal not being monitored; HART signal needed to adjust position command.
g. Position limit. – Position equals or exceeds a user-defined upper or lower position.
h. Excessive positioner temperature. – Electronics are too cold or too hot.
i. Actuation ratio problem – Available force is too low relative to the required actuation force.

j. Pilot relay problem – Pilot relay is sticking or sluggish.

k. Supply pressure high (above a user-specified limit)
l. Supply pressure low (below a user-specified limit)

m. Friction low - Valve/actuator friction has passed the user-defined limit.

n. Friction high – Valve/actuator friction has passed the user-defined limit.

o. Fail-safe failure (electronic) – Piezo damage may prevent proper fail-safe operation.

p. Fail-safe failure (pneumatic) – Spring may not support proper fail-safe operation.

q. Pneumatic leak – Leak detected in the actuation assembly.

17)  Factory Reset:  This shall reset all the internal variables to their factory defaults.

II. Electrical
1)  Position indicator:  4-20 mA
2)  Resistance:  <550 ohms at 20 mA

3)  Power supply:  two-wire, 4-20 mA, 13 to 30 VDC

III. 4-20 mA Output

1) Maximum load resistance at 28V:  > 600 ohms

2) Linearity:  1.0% F.S.

3) Repeatability:  0.3% F.S.

4) Hysteresis:  1.0% F.S.

5) Operating temperature:  same as positioner

6) The analog output board shall be programmable with a HART communicator.

7) In the event of a safety-critical alarm, the analog output current shall fall below 3.8 mA.

8) The analog output board shall be immune to RFI/EMI disturbances.

9) The unit shall be configurable so that the valve is fully closed when the output signal is 4 mA, or so that the valve is fully open when the output signal is 4 mA.
IV. Positioner

1) Deadband:  < 0.1% F.S.
2) Repeatability:  <0.07% F.S.

3) Linearity:  <0.5% (rotary), <0.8% (sliding stem) F.S.

4) Air consumption <0.35 SCFM @ 60 psi.

5) Air capacity:  12 SCFM @ 60 psi.

6) Shaft:  316 Stainless Steel

7) Conduit connections:  ½ in. NPT

8) Action:  Three-way (single-acting)

III.  Safety/Fail-Safe Operation

1) The positioner shall be have two fail-safe states:

a. Output 1 is venting; Output 2 is open to supply pressure.

b. Output 2 is venting; Output 1 is open to supply pressure.

2) The positioner shall enter the fail-safe state in the event of any of the following events:

a. Supply pressure < 5 psi.
b. Removal of analog input DC power.
c. Loss of feedback.

3) The typical response time for the positioner to move the spool to a fail-safe state due to supply pressure loss shall be less than 200 msec.  The response time may be slower under certain conditions.
4) In response to any of the conditions listed below, the positioner shall transition the Analog Output to a value < 3.8 mA and remain < 3.8 mA until the condition is resolved.

a. Analog input < 2.0 mA

b. Analog output power < 14 VDC

5) The positioner shall have the following ratings (North America):

a. Explosion-Proof – Class 1, Div. 1, Groups B, D.

b. Intrinsically Safe – Class 1, Div. 1, Groups B, D.
IV. Repair and Parts Replacement
1) In order to facilitate customer repairs, the following positioner components shall be replaceable by the customer by purchasing and installing spare parts from the manufacturer:

1. Analog output board

2. Regulator

3. Spool assembly valve

4. Filter in spool valve cover

5. Stem position sensor

6. Main PCB assembly

7. Pressure sensor board

8. Customer interface board

9. Driver module assembly

10. Position feedback potentiometer

2) The FlowServe spare parts used to repair the customer’s existing FlowServe 3200 MD positioners shall also be usable to repair and maintain the positioners procured in this order

3) The internal regulator pressure shall be adjustable.

4) The manufacturer shall offer a detailed reliability report (FMEDA) for review by the customer.

5) The manufacturer shall offer detailed drawings (exploded view) that indicate the assembly of positioner components.

6) The unit shall meet requirements for IEC 61508 Parts 1, 2, and 3, and shall have a SIL 2 or better rating for Systematic  and Random Integrity (for type B device).
7) The positioner shall have an expected lifetime of approximately 10 years or longer.
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