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CONFIGURATION

SYSTEM EQUIPMENT QUANTITY

DISTRIBUTION PUMPS | ZONES

SE-F20.2S (Specify 1to 6)

SE-F20.4S (Specify 1to016)

DISTRIBUTION PUMP SPEED CONTROL FOR ZONE(S)

[ Sensorless* 1

[0 Hybrid: Sensorless* + critical zone sensor(s) | 2 to 16

[ Zone differential pressure sensor(s)
lto 16

[0 and/or Zone return temperature sensor(s)

*Only available with Armstrong Design Envelope pump(s).

STANDARD FUNCTIONALITY AND CONSTRUCTION

The Armstrong SE-F20 Variable Secondary is a preprogrammed

multi-zone pump set controller for secondary or tertiary heated

or chilled water systems, designed for the automation of multi-
distribution pumps installed in a variable speed headered
configuration. It is supplied with all hardware, software and
programming required to control up to eight variable speed
distribution pumps including the following features:

STANDARD CONSTRUCTION

Multi-color 4.3" back-lit touch-screen (Not to be directly exposed
to sunlight)

Internal circuit breaker protection
NEMA regions enclosure rating: NEMA 4
IEC regions enclosure rating: 1P5 4

Secure front cabinet door with lock and key

STANDARD FUNCTIONALITY

Remote or local start/stop mode of operation
Two-level (field and factory) password security

Selectable on-screen languages : English, Spanish, French,
Portuguese, Simplified Chinese and German

Hand-Off-Automatic (H-0-A) control
On-screen menu driven operator interface with :
* Detailed view of the system of pump quantity, mode and status,

system flow, deviation from the control curve (sensorless
mode) or from the active zone (with zone sensors)

* System zone overview with setpoint, status and active zone
deviation

= Zone (1to 16) setup with one dP (differential pressure) or
Temperature sensor per zone used to determine the active zone
and pump speed

* Pump overview (1to 8) with their mode, status, speed (% and
rpm) and total run time
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* Detailed view of each pump with actual run hours,
hand speed % and power consumption, and Hand-Off-
Automatic (H-O-A) control

* Pump setup to configure the number of duty pumps
(with option for up to one stand-by pump), lead pump
switch & minimum running time and drive settings

* Pump speed setup with minimum, maximum and default
speed, pump rated rpm and speed ramping

* Sensorless overview (sensorless technology only
available with Armstrong Design Envelope pumps)
completing the pump overview with individual and
system flow and head

* Sensorless setup for flow and head at Best Efficiency
Point (Bep), dead band, flow and head design, zero flow
head.

* pID setup for the pump speed control based on selected
cooling or heating mode

* Temperature control overview monitoring the valve
position (%), the temperature sensor setpoint & present
values, and sensor status.

* Temperature control setup with adjusting the p/I control
parameters, the valve output type (0-10V or 2-10V),

INPUT/OUTPUT

temperature sensor zero and range (4-20mA output as
reference), valve maximum allowable opening (%) and piD
action

Bypass valve overview monitoring the valve position

(%), actual system flow (from flow meter or sensorless
readout) and Chiller/Boiler minimum & maximum flow
rates dynamically based on number of equipment enabled

Bypass valve setup adjusting the p/1 control parameters,
the valve output type (0-10V or 2-10V) and the valve
minimum and maximum positions and ramp time setting
(second)

Optional Bas (Building Automation System)
communication setup with protocol, address and BAUD
rate and parity selection

System valve control setup, if enabled, to maintain the
position of the most open system valve at the optimum
opening setpoint by adjusting the active zone setpoint

VFD readout setup to scale values read from vFD
Current alarm list and alarm history

pLC diagnostic with current state and information of the
PLC, HMI, and BAS protocol

Complete point schedule provided detailing analogue and digital input and output point description, functions and types.
Accepting and processing signals (Differential Pressure, Temperature, or Flow) for the following dedicated terminal blocks:

Pointname e

Hardware points Software points

DI DO AV DV Alarm | Show on graphic

Remote Start/Stop

X X X

SE-F ON STATUS

X X

General system Alarm

>
>
>

X

Pump Alarm

Sensor Alarm

PLC Board High Temperature Alarm

Emergency Stop

X | X | X | X
X | X | X [ X

System Flow

System Head

Design Flow

Design Head

Zero Flow Head

Flow BEP

Head BEP

X | X | X | X [X | X | X | X |X

X | X | X [ X | X | X | X
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Point name

Hardware points

Software points

Show on graphic

Dead Band (K)

Staging Sensor Factor

Number of Pump Running in Auto

Lead Pump ID

Number of Pumps Configured

Lead Pump Switch Time

Pump Start Command Signal (max 8)

Pump Run Status (max 8)

Pump Speed Reference (max 8)

Each Pump Speed Feedback (max 8)

Each Pump Hand Speed (Max 8)

Each Pump Flow (Max 8)

Each Pump Head (Max 8)

Each Pump Drive Amps (max 8)

Each :Pump Drive Volts AC (max 8)

Each Pump Drive Power kW (max 8)

Each Pump Drive kWH (max 8)

Each Pump Drive RPM (max 8)

Each Pump Run Hours (max 8)

X [ X | X | X | X | X | X [ X | X | X [X

Set Each Pump in Hand (max 8)

Set Each Pump in Off (max 8)

Set Each Pump in Auto (max 8)

Pumps in Hand Mode (max 8)

Pumps in Off Mode (max 8)

Pumps in Auto Mode (max 8)

Each Pump Alarm (Max 8)

Pump VFD Fault Signal/Alarm (max 8)

Pump VFD Communication Alarm (max 8)

Pump Run Feedback Alarm (max 8)

X | X | X [ X

Pump DP Switch (max 8)

Pump No Flow Alarm (max 8)

X [ X | X | X | X | X | X | X | X | X |X |X

Zone Differential Pressure, Temperature, or Flow (max 16)

Active Zone Number

Active Zone Error

Active Zone PV

Active Zone SP

X [ X | X | X | X

X X X X | X |X | X [ X |[X | X [X | X |X |[X |[X |X | X |X | X |[X |[X |X |X |[X |X |X |X |X |X [X |X |X |X|X |XxX |X
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S Hardwarepoints | Softwarepoints
Al AO DI DO AV DV Alarm | Show on graphic

Each Zone Value (Max 16) X X X

Each Zone SP (Max 16) X X

Each Zone Error (Max 16) X X

All Zones Sensors Failed Alarm X X X

Each Zone Sensor Failed Alarm (max 16) X X X

Max System Valve Opening X X

Temperature Valve(s) Hand/Auto Mode X X

Each Temperature Valve Hand position (max 2) X X

Each Temperature Valve Position X X

Each Temperature Valve Actuator (max 2) X

Temperature Transmitter PV X X X

Temperature Transmitter Fail Alarm X X X

Temperature Control Loop Setpoint X X

GENERAL SEQUENCE OF OPERATION

The SE-F20 controller:

Determines the most efficient combination of operating
pumps, and pump operating speed based on the zone differ-
ential pressure/temperature sensor signals and/or Parallel
Sensorless™ as per the field adjustable configuration.

The control system shall continuously monitor all zone sig-
nals to determine an active control zone. Use of a multiplex-
er for multiple sensor inputs is not acceptable.

Responds to an increase in demand by increasing either: the
number of operating pumps or the pump speed.

If demand decreases, the 1ps controller responds by de-
creasing either: the number of operating pumps (or) the
pump speed to optimize the energy efficiency of the pump-
ing operation while meeting system demand.

The control system shall automatically disable any zone dif-
ferential pressure or temperature signals that are not within
limits and alert the operator of a possible transmitter failure.
If system found all differential pressure/temperature sen-
sors failure in the building, the pump speed will default to a
pre-defined percent of full speed (factory default loaded as
95% of full speed).

The pump set controller shall include a modulating valve
control capability based on one of the zone temperature
inputs of the pump set controller. The valve position is con-

trolled by piD through the pump set controller to maintain
the temperature at a set point specified by the user. The
valve output shall be selectable between o-10 VDC and
2-10 VDC.

Rotates the pumps based on a field adjustable interval of
operating hours with a 'bump-less' transfer algorithm.

Incorporates embedded logic to prevent hunting, pump flow
surge, and motor overloading.

If any VFD/pump unit fails, the unit is locked out in alarm
and the appropriate alarm signal is activated. In place of the
failed assembly, the next available vFb/pump unit

is operated.

The pump set controller shall provide End-of-Curve (Eoc)
protection based on Parallel Sensorless™ (sensorless
pumps) or pump operating speed (non-sensorless pumps)
Manual operation mode (for commissioning): When the ips
is switched to the manual operation mode by the operator,
there is no automatic operation or sequencing of any pump,
and operation of chilled water distribution pumps can be
manually set. When operation mode is switched back to
auto, the automatic operation mode is restarted.
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OPTIONAL FEATURES AND DIMENSIONS

DIMENSIONS AND WEIGHTS

LENGTH HEIGHT DEPTH WEIGHT ENCLOSURE

SE-F20.25 | 24.00 (610) 24.00 (610) | 11.00 (280) | 47 (21.0) | NEmA: NEMA 4
SE-F20.45 | 24.00 (610) 30.00 (762) | 11.00 (280) ‘ 55 (25.0) "Ec: P54

Notes:
* Dimensions in inches (mm) Weights in Ibs (kg) L
*  Weights are approximate

L]
TOTAL
INSTRUMENTATION SECONDARY PUMP SPEED CONTROL OPTIONS
QUANTITY
SENSORLESS* | HYBRID* ZONE DPOR T
O Zone dP sensors — N/A 2= gty of critical
2 = gty of zones
O Zone return temperature sensors | — N/A zones
* With Armstrong Design Envelope pumps only
PANEL APPROVAL BAS COMMUNICATION
O uL (Standard) : O Not required*
Ocsa [0 Modbus rRTU

Oce O Modbus Tcp
:  [OBACnet™ ms/TpP

O BACnet™ p
CLOUD ANALYTICS FOR SE-F

*If there are no communication between the Ips and BMs, the 1Ps must
* A subscription-based health management service for : have the chiller/boiler isolation valves status wired to the digital inputs of
sustaining high performance, high efficiency HVAC the 1ps, to ensure min/max rates are maintained.
pumping plant applications.
* The cloud analytics provide valuable insights and alerts
to help diagnose problems early, before they become
critical and expensive to repair.

OTHER OPTIONS

[J Export crating

O Controller assembly: Enclosed or rack mounted 1ps and drives
(please consult the factory)
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