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Parallel Sensorless Pump Control Feature
  Typical Specifications
1.
 General Description

1. Pump Controls

1.1. Parallel Sensorless Pump Control Logic
1.1.1. Mechanical and Electrical Details

a. Armstrong’s Parallel Sensorless Pump Control logic shall be specifically designed for the control of multiple pumps in HVAC hot and/or chilled water systems that involves up to 4-variable speed pumps, with Sensorless Control, in parallel, staged, and sequenced configurations.  The logic shall be embedded in Design Envelope Pump Controllers (DEPC).
b. The DEPC Parallel Sensorless Pump Control shall be capable of accepting, processing and displaying appropriate signals from each pump for the following values;

c. System Status (Total Page)
1.1.1.c.1. Total Parallel Sensorless flow

1.1.1.c.2. Parallel Sensorless head

1.1.1.c.3. Total Parallel power 

d. Individual Pump Status On Web Interface



On LCD Screen
1.1.1.d.1. Pump Flow 





Pump Flow
1.1.1.d.2. Pump Head





Pump Head
1.1.1.d.3. Speed (rpm)





Speed (rpm)
1.1.1.d.4. Power (kW)





Power (kW)
1.1.1.d.5. Current (Amp)




Current (Amp)


1.1.1.d.6. Voltage





Voltage

1.1.1.d.7. Run status (HOA)                                                
Run status (HOA)
1.1.1.d.8. User Level





Pump Tag
1.1.1.d.9. Alarm





Alarm
1.1.1.d.10. Control Curve and Operation Point
e. The DEPC Parallel Sensorless Pump Control logic shall be capable of being integrated with Design Envelope IVS/ DualArms and single /Tango DEPC pumping units 
f. Each DEPC shall have 3-levels of password security, first level to view only (No password required); the second level is for field adjustable parameters and the third level for factory/commissioning setup parameters.
g. The DEPC Parallel Sensorless Pump Control logic shall stage the pumping units to ensure optimum pumping energy usage and shall sequence the pumps run order, including any standby unit.
h. Each DEPC shall be fed with a power supply from each pumping unit. Should a DEPC controller go off-line, that pump will be out of Parallel Sequencing until it is powered and connected again. Staging and rotation of the units will resume as the DEPC controller is brought back online.
1.1.2. Performance and Operating Logic

a. The DEPC Controllers in Parallel Mode shall share information over CANbus. Each control card has its own ID. The card with Lowest ID shall be the Master pump and will send the start/stop and speed to the other pumps.

b. The Master pump shall determine the most efficient combination of operating pumps, and pump operating speed based from the individual pump controls input.
c. The DEPC Parallel Sensorless Pump Control logic shall respond to the system load flow needs by adjusting either the number of operating pumps, or the speed or the power of the operating pumps. 
d. The DEPC Parallel Sensorless Pump Control logic shall continuously monitor the system requirements and ensure that the operating point is maintained on the Total control curve to meet the system needs with optimized pumping energy usage. User to have the option of the following control modes under parallel logic: Quadratic Pressure.
e. The DEPC Parallel Sensorless Pump Control logic shall sequence the pumps based on a field adjustable interval of operating time (unit in minutes).
f. The DEPC controller shall have hand-off-automatic (H-O-A) control and should provide the option for an on/off signal by a Digital Input for emergency.

g. Any pump which has its digital input set to 0 or open, the pump shall stop except in Hand mode. If pump is in Auto and digital input set to 1 or closed, the pump shall have its previous status.
h. Should any pumping unit or pumping unit controller fail, the appropriate alarm signal shall be activated. Should any pumping unit go into Hand or Off or Alarm mode, that pump shall be out of Parallel sequencing until it goes back to the Auto mode. In the place of the failed assembly, a standby pumping unit shall be operated in variable speed mode, or the next pump will start if there is no standby.
i. The DEPC controller shall have the system design flow, system design head and minimum head limit entered as field adjustable parameters, factory loaded. The default for the minimum head is 40% of the design head at zero flow. Under Parallel mode also shall have the Card ID, Flow BEP, Head BEP, Total Design Flow and Alternation Interval time (minutes).
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