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Control Systems

OE332-23-GPCX

GPC-X Controller

Description

The OE332-23-GPCX GPC-X Controller
is used for controlling equipment or
processes that cannot be controlled us-
ing a standard HVAC controller. The
Prism computer front end software is
used to interface with the GPC-X control-
ler functions. The GPC-X Controller pro-
vides the flexibility to control, schedule
and/or monitor equipment such as unit
heaters, exhaust fans, motorized louvers,
and other mechanical equipment. The
GPC-X has (6) configurable inputs which
will accept signals from thermistor tem-
perature sensors, 4-20mA or 0-5VDC or
0-10vVDC transmitters or dry contact
closures. The inputs are set for the de-
sired input by means of a jumper bar. An
additional modular input is provided for
connection of an OE271 static pressure
sensor. The GPC-X has (5) relay outputs
for on/off control and (2) analog outputs.
With the addition of the OE358-23-12R,
12 Relay Expansion Module, (4) addi-
tional relay outputs (of the 12 total relays
on the module) are available for use with
the GPC-X, providing for a maximum of
(9) usable relay outputs total. The GPC-
X also has (5) separate 2 event per day
schedules, each with its own optimal
start functions built in. In addition the
GPC-X provides lead/lag start capabili-
ties.
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The GPC-X is provided with an integral plastic enclosure which provides mounting points for mounting inside of a
control enclosure. It is recommended that the GPC-X be mounted in a control enclosure in the building equipment
room. An optional factory control enclosure for the GPC-X is also available.

Technical Data

OE332-23-GPCX GPC-X Controller

Power

24 Volt AC

Weight

1.5 Ib.

Power Consumption

8 VA Maximum

Network Connection

RS-485

Operating Temp

-30°F to 150°F

Protocol

HSI Open Protocol Token Passing

Operating Humidity

90% RH Non-Condensing

Communications

RS-485 - 9600 Baud

Inputs:

Outputs:

Types of Allowed

Type IlI-10kohm sensors

Total Relay Qty. On Board

Inputs

4-20ma

Total Relay Qty. Available

0-5VDC & 0-10VDC

With Optional Expansion
Board

N.O. or N.C. Binary Contact

Relay Power Rating

(2 Amp @ 24 VAC)

Total Inputs Available 7 || Analog Output Qty. 2
Static Pressure Inputs 1 (Modular) || Analog Output Signal 0-10 VDC
Configurable Inputs 6 || Optimal Start Schedules (5) Total - (1) for Each Schedule

Schedules Available

(5) 2 Event per day

Lead Lag Scheduling

(1) Output can be Configured

Three Year Warranty

WattMaster reserves the right to change specifications without notice

Form: ORION-OE332-23-GPCX-Controller-01A.doc
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All Communication Loop Wiring Is
Straight Through

TToT, RToR, SHLD To SHLD
Local Loop RS-485

OE332-23-GPCX
GPC-X Controller

5

9600 Baud
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Analog Inputs AIN1Thru AIN7
Can Be Used For 10kOhm
Type Il Thermistor, 0-5VDC
Signal, 0-10 VDC Signal, 4-
20mA Signal Or Dry Contact
Closure Inputs. Jumpers
Must Be Set Correctly For
The Type Of Input You
Require.

Connect To
Next Device On
The Local Loop

Mini DIN Connector
For Connection Of
Modular Service Tool

Jumpers - Typical

TSR X

ATTMASTER CONTROLS]

RS-485 COMMUNICATION LOOP. WIRE
“R'TO ‘R, “T" TO “T" *SHLD" TO “SHLD

RELAY CONTACT
RATING IS 1 AMP
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RELAY 1

24VAC Power
For Relay Outputs

RELAY 2

RELAY3

RELAY 4

IITTT

RELAYS

vYyvYY V}V} | \

OE332-23-GPCX GPC-X CONTROLLER

|

|

|

Ald=

[NORMAL OPERATION |

LED BLINK CODES

LED NAME - | STATUS1 | STATUS2

o | 1 ]

REQUIREMENT.
DESCRIPTION OF THE INP
OUTPUTS YOU ARE CO}

ABOVE USING A PERM,
(SHARPIE") FOR

1.) ANALOG INPUT JUMPER SETTINGS MUST BE
SET FOR YOUR SPECIFIC INPUT DEVICE

2) IT IS RECOMMENDED THAT YOU WRITE THE
UT, ANDI(

5 Relay Outputs Are
Available On Board For
On/Off Control Of
Equipment. When
Required 4 Additional
Relay Outputs Are
Available By Using The
Optional OE357 4 Relay
Output Expansion
Board. See Below.

Analog Outputs AO1 & AO2 Provide (2)
0-10 VDC Outputs

POWER ONLY

Z 24 VAC

Analog Input AIN6 Can Only Be Used
For Connection Of A Static Pressure
Transducer With Modular Connector-

Warning:

24 VAC Must Be Connected So That All
Ground Wires Remain Common. Failure To
Do So Will Result In Damage To The
Controller

Connect Tubing To High Pressure

Port (Bottom Tube) and Route To Static
Pressure Pickup Probe Located In Unit
Discharge. Leave Port Marked “Lo” Open
To Atmosphere

OE358-23-12R
12 Relay Output
Expansion Module

1.)24 VAC Must Be Connected So
That All Ground Wires Remain
Common.

G ONTROLLER WL 5E OAMAGED Line Voltage
e =
— — ——\ 24 VAC Transformer
— = s 8 VA Minimum
© 4 ©
~
Static Pressure \ . ]
Transducer Splice Wires If
Required To
Reach Sensing
Location
s e ©
ewa ()M |G
)
11| 24vAaC
Tjeno 24 VAC POWER ONLY 12C 12¢
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E itiona
L i mmros [T Relay Outputs
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pef s con| T OE358-23-12R
EXPH RLva-] RLY 10= 12 Rel
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] ) AT L A e [T Expansion
] v || | VS ApermaenT MARKER (SHARRIE) cmug h —zemruvio (T Module.
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3.)All Communication Wiring To Be 18 JOB NAME
Ga. Minimum, 2 Conductor Twisted
Pair With Shield. Belden #82760 Or
FILENAME °
- Qrion

2.)All Wiring To Be In Accordance With ~ cauivalent.

Local And National Electrical Codes
and Specifications.

4.)It Is Recommended That All
Controllers Address Switches Are

Set Before Installation.

O-GPCX-CNTRLWire-1A.CDR
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. - Note:
I This Switch Should Be ~ ADDRESS —>ADD I The Power To The Controller Must Be Removed

| In The OFF Position Cmeg— | I And Reconnected After Changing The Address
i As Shown — 2 | Switch Settings In Order For Any Changes To

i i 3 Take Effect.

I e
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Caution

Disconnect All Communication Loop Wiring
From The Controller Before Removing Power
From The Controller. Reconnect Power And
Then Reconnect Communication Loop Wiring.

Controller
Address Switch .
! Address Switch Shown Is Address Switch Shown Is |
| Set For Address 1 Set For Address 13 |
The Address For Each Controller
Must Be Unique To The Other Controllers

e QOn The Local Loop And Be Between 1and 59 _ _ _ _ _ _!
OE332-23-GPCX !
GPC-X Controller !
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GPC Plus and GPC-X Controller

Description

The GPC Plus and GPC-X controllers are designed to be “fill in the blank™ controllers
that fill the gap between the standard off the shelf HVAC applications and minor non-
standard applications. An example of a non-standard application might be exhaust fan
control, based on building pressure or a simple boiler enable controller based on
schedules or outdoor air temperature.

The remainder of this document will describe the 1/O configurations that are possible and
will also include a few sample applications to aid the user in determining if this controller
will meet their specific requirements. The screens show GPC Plus but are also very
similar to the GPC-X screens. Where references to the GPC Plus are made it also applies
to the GPC-X Controller.

Main Status Screen

GPepios
EE ExT| Loop: 1 Unit: 2 ID: GPG Plus
|

03:24 AM Maonday - January 24, 2005
GPC-Plus General Purpose Controller Version 1.03
~Analog Inputs Relays Setpaints Rurtimes | |Lw32tR0INtE ¢
LaadTermp LA @ 26 Hr .
ot — @ Lead F'ump| O @@ By 121 Hr 4 Min Q
Sl Lag Pump @ EBMTI: 28H 3 Mn [ oy
upply
Praaf of Flaw @ Relay#a@i OH  OMin @
Hi - .
mpm_% rety s+ [EA @ - T
'”pUt#?_ Ho - _
static Pressure | NN = e = O/ R
Relay #56 @ I':'; OHr  OMin SH—
Outdoor Air: = Wetbulb: = o
TR Relay#?@l_; . OH  OMin =
~Schedule Status - =]
Hi = —
) i .
#1: I On Il_ll \M Relay #: Sl @ Lo - Ll Bl Print Status
Hi - .
2| o 1 [ Auto Moge | retay#o R [QU[@] 7 OH OMin
. a : ~Analog Qutputs
#[ ] [ [ Auto o | g Outp seman
#4: D Analog Output #1 K i] DISABLED
#5: = analog output 2 JETEES 0 DISABLED

The Main Status Screen provides real-time live updates of the current operating
conditions and is used to access the various setpoint and configuration options.

No control takes place until the user “configures” the operation of the GPCPIlus. Access
to the various configuration screens is made by a simple left mouse-click on the
individual reading or output status box for each 1/0 Point. As a general rule, a left click
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accesses the configuration for the selected item and a right click accesses the force mode
options if any are available.

Analog Inputs

Bl 2 | A ExiT| Loop: 1 Unit: 2 1D GPC Plus
| 0540 Ahd handay - January 24, 2005
GPC-Plus General Purpose Controller

Analog Inputs

Lcastorns IR )

Left-click on this box to configure Analog Input #1

Right-click to access Calibration and Cwerride modes

Relays

{|T| Loop: 1 Unit: 2 10 GPC Plus

08:44 AWM Monday - January 24, 2005

GPC-Plus General Purpose Controller Version 1.03
Relays ; ,
Setpoints Runtimes
’7 Lead Pump -@@ ;:?r:l';_l 121 H 5 Min
Left-click an this box to configure Relay #1 ;
Right-click to access the Override mode

Analog Outputs

Setpoint
Analog output 21 IEREGE 0 DISABLED

Left-click on this box to configure Analog Cutput #1 J

Right-click to access the Cwerride mode,

|7Analog Outputs

N |



Week Schedules & Holidays

-Schedule Status

‘l || Auta Made

#7 ., -\ Click on this button to Cwverride the Schedule

#1 This indicates the Push-Button Override status
#4 Left-click on this to program the Scheduls #1

= Left-click on this to program the Holiday for Schedule #1




Analog Input

Configurations

The first five analog inputs and input #7 can be configured in several different ways.
Input #6 can be used for Static Pressure and accepts the standard pressure sensor with the
phone jack connector, available from WattMaster Controls.

EXIT| Loop: 1 Unit: 2 I0: GPC Plus

-Sensor #1 Configuration

| F = | %10 vl
I 1 Mumber of Readings to Average

Irternal Schedule Used for Might Setbacks & Overrides
I Mone Selected j

[T Optimally Start the Selected Schedule with this Sensar

I 0| Optimal Start Cooling Setpoint
I 0 Optimal Start Heating Setpaint

Mot Used Sending Global Broadoasts
¥ {Thermister Fahrenheit Temperature; ID— Analog Channel
" Thermister Celsius Temperature II:I— Binary Channel
7 4 - 20ma User Scaled
0 - Svde User Scaled
= wiall Sensor Slide Offset
" Binary Contact Closure
" Read Global Analoy - Channe: ID— ? Global Analog Help
" Read Global Binary - Channel: ID— ? Global Binary Help
{T Static Pressure { Sensor 36 4

Senzor Reading Appendix Senzor Scaling

~User Scaling
10.0%F | Maximum Reading
0.0°F | Minimum Reading

{4 - 20ma Settings }
400 ma| Actual Min Current (Tero Adjust)

i 1

250 Ohms | Actual Yalue of Dropping Resistor

~Wall Sensor
0.0°F | Maximum Slide Offset Effect

0.0 Hr Push-Button Swverride Duration

o

~Contact Configuration
% Mormally Cpen Cortacts
€ Normaly Closed Contacts

—Alarm Setup
100.0°F  High Alarm Limit

0.0°F  Lowy Alarm Limit

1.0°F Unoccupied Limit Spread

e

30 Min. . Alsrm Delsy Period
[ Alarming Enabled

The following configurations are available:

4 — 20ma User Scaled

0 -5 vdc User Scaled
Wall Sensor Slide Offset
Binary Contact Closure

NogrwhE

Thermister Type 111 Temperature Sensors (Scaled for Fahrenheit)
Thermister Type 111 Temperature Sensors (Scaled for Celsius)

Read Global Analog Broadcast from another Controller

A



8. Read Global Binary Broadcast from another Controller
9. Sensor #6 can be assigned to read Static Pressure

Each input is separately configured so combinations of any type of input on the same
controller are possible.

All readings can be overridden to specific values for test purposes. All thermister sensors
can also be calibrated by entering positive or negative offsets to be applied to the current
readings. All 4 — 20ma readings can be calibrated if the user has the exact current or
resistance values available for entering in the calibration fields.

GPC Plus

AR Y 47| Loop: 1 Unit: 2 1D GPC Plus
| 09:09 AM  Mond:

GPC-Plus General

Analog Inputs Relays -

Calibrate Sensor

LoadTemp
Creerride Reading

Control
Clear Sensor Overrlde

Sunwmu

Right-Click on the desired analog input reading to access the pop-up menu shown above
and then select the desired function. If you are calibrating or overriding the reading, the
following window will pop-up. Enter the desired calibration offset or specific reading
you wish to force the input to and press the Enter key. The window will automatically
close and send the command to the controller. If you select the Clear Sensor Override
option, a window will not appear but the clear command will be sent to the controller.

Enter Mew Calibration Offset

0.0°F]
EMNTER - Accept Data and Close Windowy
ESC - Cancel Data and Close Windowy

-OR -

Enter Sensor Override Yalue

0.0°F]
EMNTER - Accept Data and Close Windowy
ESC - Cancel Data and Close Window




Any or all readings can also be “broadcast” to other controllers on the communications
loop. For example, the Outdoor Air Temperature is broadcast on channel #2 by any unit
that happens to have the sensor attached. If none of the standard package units have the
outdoor air sensor attached, you could attach it to the GPCPlus and select it for broadcast
on channel #2. All other controllers would “hear” the broadcast and use it in their normal
operations. On the other hand, if you are measuring something like return air humidity,
do NOT select channel #2 to broadcast it on, since all the package unit controls are
expecting the outdoor air temperature. If no package controllers exist on your system
then you are free to use any available global channel for broadcast. There are 32 possible
global analog channels and 16 possible global binary channels.

Select global analogs to broadcast readings and global binary channels to broadcast
contact closure (on/off) information.

If you select one of the unassigned channels for broadcast, it is assumed that you have
other GPCPIlus units installed that expect to receive information on those channels since
the standard package code does not listen for broadcasts on unassigned channels.

CAUTION: If you elect to broadcast a reading from the GPCPlus to all
other controllers on your installation, be sure to check the
HELP screen to identify which Global Channels have already
been assigned.

Each input also provides high and low alarm limits if the user requires out of range
values to notify service personnel. The alarm limits can be widened at night and they can
also be forced to be out of limits for a user defined amount of time before an alarm
occurs. This prevents false alarms if the reading temporarily exceeds the limit but then
recovers and stays within the limits the remainder of the time.

All readings are user scalable. That means you can display values with £ 1, £ 0.1, £ 0.1+
0.01 or higher resolutions. Just keep in mind that the maximum value that can be sent
from the controller is £30,000 so if you have scaled your reading to + 0.001 then the
maximum value you can send is + 30 with the 3 additional decimal values (30.000).




Each input can also have an appendix selected to display with the reading to make them
more user friendly. The possible appendix values are:

e (None)  No Appendix Required
e RH% Relative Humidity

e % Percentage

e °F Degrees Fahrenheit

e °C Degrees Celsius

e PPM Parts Per Million

e PSI Pounds Per Square Inch
o« “WG Inches of Water Gauge
° - Inches

o Ft Feet

e RPM Revolutions Per Minute

e VDC Volts Direct Current
e BTU British Thermal Units

On inputs selected for Binary Input Contact Closure, the user can select Normally Open
or Normally Closed Contacts.

~ |



Wall Sensor Slide Offset

If you have configured a specific input to be connected to one of WattMasters’ standard
OE212 or OE213 Flush Mount Wall Sensors which contain the optional slide offset, be
sure to enter a value for “Maximum Slide Offset Effect”. This tells the controller how
much effect to have on the selected setpoints when the slide is fully deflected up or down.
When the slide is in the “center” position, it has no effect on the current setpoints.

Note: There are separate outputs on the Flush Mount Wall Sensors for
measuring the room temperature and reading the slide offset. Be
sure to configure the correct input for the slide offset and do not use
the temperature signal coming from the wall sensor for this option.

The slide offset is normally used by one or more relay outputs, configured to “look” at
this value and include its effect on their normal setpoints.

= E E E &3 EXIT| Loop: 1 Unit

-Relay #4 Configuration

~Main Control Method
Control Methiod

| On Above § Off Belows j

Control Source

I LoadT et j

CONTROL SOURCE SETPOINTS
Hi Limit Setpoint | 72.0°F Sﬂ%";ﬁ%ﬁggd

Setpairt Deadbandl 0.1°F | 5.0°F

Lo Lirnit Setpoint I 70.0°F

Slide Offset Channe

—enzar =lide ,",:_ Wi j
Mone Selected

LoadTemg

Control

Supply

Proaf of Flosw

Sensor Slide Adjust
It #7 =
Static Pressure

As you can see on the sample screen, Relay #4 is set to activate if the LoadTemp rises
above 72.0°F. It is also monitoring the Sensor Slide Adjust input on Analog Input #5. If
the slide is pushed up, the Hi Limit Setpoint will rise to 74.0°F and the Lo Limit Setpoint
to 72.0°F. If the slide is pushed down, the Hi Limit Setpoint will drop to 70.0°F and the
Lo Limit Setpoint to 68.0°F.




Push-Button Override

If you have configured a specific input to be connected to one of WattMasters’ standard
OE211 or OE213 Flush Mount Wall Sensors which contain the optional push-button
override, be sure to enter a value for “Push-Button Override Duration”. To use this option
you must select which schedule will be affected by the override event. (See screen
below).

Optimal Start Temperatures

You can configure any of the first five inputs to be used as the Optimal Start “Target
Temperature” sensor. As with the override option, you must select which schedule will
use this temperature for its optimal start calculations.

You also must enter a Cooling and a Heating Target setpoint for this feature to work
correctly.

| -Sensor #1 Configuration

Mot Uszed Sending Global Broadcasts
% i Thermister Fahrenheit Tempersture; ] Analog Channel
= Thermister Celsius Temperature ] Birary Channel
™ 4 - 20ma User Scaled

0 - svde User Scaled

£ wall Senzor Slide Offaet

= Binary Contact Closure

{" Read Global Analog - Channel: IIII— ? Global Analog Help

{~ Read Global Binary - Channel: IIII— ? Global Binary Help

{T Static Pressure { Sensor 26

Senzor Reading Appendix Senszor Scaling

| °F - | ¥10 I
I 1 mumber of Readings to Averade

Internal Schedule Used for Might Setbacks & COverrides
| Schedule #1 |

¥ Cptimally Start the Selected Schedule with this Sensor




Analog Input #6

This analog input is reserved for Duct Static Pressure. This value can then be used to
monitor the duct static or to actually control the duct static using an analog output and
driving either inlet vanes or a VFD controller. It is not recommended that you attempt to
use relays to control the duct static pressure, although this reading can be selected as a
control source on the relay configuration screen.

CAUTION: If you select two relays to control duct static, WattMaster
Controls cannot assume any liability for equipment damage
caused by over-pressurization of the duct work!

If you require a Duct Static Pressure Sensor, you must use an OE271 sensor provided by
WattMaster Controls for proper sensor readings. No other sensors are currently supported
for this input.

ﬁ’-|ﬂ| |E,| %| i3| E}-{IT| Loop: 1 Unit 2 ID: GPC Plus

Duct Static Sensor Configuration

f* Mot Uzed
(" Static Pressure { Senzor #6 }

This screen is activated when you left click on the “Static Pressure” box. All setpoints
related to duct static control pressure and alarm points are programmed from the Analog
Outputs screen.

10



Relay Output
Configuration

-Relay #1 Configuration

—Main Control Method
Control Method

Control Method

~Leogical AND Contrel Method

~Timing & Alarming
DELAY & RUN TIMES

I Lead Relay for Lead/Lag Control

Cortral Source

I Proof of Flaw

CONTROL SOURCE SETPOINTS

[

Slide Offzet Channel

Cortrol Setpoint 720 Sﬂ%kgirsdeék;?ggd
Setpoint Deadband | i | ]
Proof Setpoint 500

I Mone Selected

Reset Source

[

I Mone Selected

RESET SOURCE LIMITS
hdin - hfae

[ o[ 1

Enahling Relay

[

I Mone Selected
Contralling Schedule

[

I Mot Configured

Logical AMD Source

10Zec Minimum Run Time

[

0Zec Minimum Off Time

I Mone Selected

Hi Litnit Setpoint I 0
Lo Limit Setpoint I ]

LOGICAL AND SQURCE SETPOINTS

j 0Zec| Starting Delay Period

RLMN TIME ALARMING
OHr| Alarm Delay Period Hours

il

O hdin| Alarm Delay Period Minutes

Control Method

~Legical OR Control Method

Check the Box to dizable the relay
whenever the Run Time iz Exceeded
I~ Dizable Retay

I Mot Configured

Logical OF Source

j LEAD ¥ LAG CONTROL
1 Hr Changeover Interval

I Maone Selected
Hi Litmit Setpoirt I 0
I 0

Lo Limit Setpoint

LOGICAL OR SOURCE SETRPOINTS

j ESec Proof Faiure Timeout Delay

WENTILATION COMTROL
OMin| Yert Mode OM Time

4

0 hlin | %ent Made OFF Time

| Schedule #1

[

Mazin Control Method

Logical AMD Control Method

o) o>

Logical OR Control Method

Relay Output Type
o output Active Vahen Relay Contact is CLOSED
o Output Active Wwhen Relay Cortact is CPEN

I 0| Global Binary Channel to Follow

Control Methods

Each individual output relay can be configured separately for one of the following

methods of control listed below.

~No ook~ wpNhEFE O
1

= Not Configured
= On Above High Limit Setpoint and Off Below Low Limit Setpoint
= On Above High Limit Setpoint and On Below Low Limit Setpoint
= Off Above High Limit Setpoint and On Below Low Limit Setpoint
Off Above High Limit Setpoint and Off Below Low Limit Setpoint
= On with Contact Closure on Selected Input

= Off with Contact Closure on Selected Input

= Follow Schedule Only

11




8 = Follow Global Binary Only

9 = Ventilation Control

10 = Lead Relay for Lead/Lag Control
11 = Lag Relay for Lead/Lag Control

Control/Reset Sources

The Control Source is also selectable. This control source can be an analog value or an
on/off contact closure. The list of possible sources is shown below.

0 = Not Configured

1 = Sensor Input #1

2 = Sensor Input #2

3 = Sensor Input #3

4 = Sensor Input #4

5 = Sensor Input #5

6 = Sensor Input #7

7 = Static Pressure

8 = Qutdoor Air

9 = Calculated Wetbulb Temperature (Requires a sensor configured for Humidity)

The Logical AND Source and the Logical OR Source also use the same list of available
sources for their control also.

Enabling Relay

Interaction between relays is possible via an Enabling Relay feature. This allows the user
to prevent a specific relay from activating until one of the other relays has had a chance
to activate (See Sample Configurations Section). This can include such things as waiting
for a fan to start before operating a heating or cooling stage.

Delay & Run Times

The relay can also be forced to remain on for a minimum amount of time or remain off
for a minimum amount of time to prevent rapid cycling on and off under borderline
operating conditions. A Starting Delay Period is also available so that a relay must also
wait this amount of time, once it is enabled to activate before the relay output is actually
energized.

Reset Source Limits

The Reset Source Limits are only required if you need the controlling setpoint to vary
between the Hi Limit Setpoint and Lo Limit Setpoint based on some other condition

12



such as outdoor air temperature. If no reset is required, simply enter the same values for
the Control Source Hi and Lo Limit Setpoints. No Reset Source is required.

If you do need the main Control Source Setpoint to reset, this is the range over which
the Reset Source must change to cause the controlling setpoint to reset from the Lo Limit
to the Hi Limit values you entered. For example: you want to reset the enable/disable
point for a boiler enable signal based on the changing outdoor air temperature. You
would enter the Minimum outdoor air temperature that would cause the Hi Limit
Setpoint to be calculated and the Maximum outdoor air temperature that would cause the
Lo Limit Setpoint to be calculated.

Controlling Setpoint Deadband

You should always enter a small deadband to prevent the relay from cycling on and off
continuously due to a control source reading that is toggling right around the current
setpoint. The deadband you enter is added to both sides of the setpoint to create an area
where the relay does not stage on or off. For example: if your setpoint was 72°F and the
deadband was set for 0.5°F, the relay can change state when the temperature rises above
72.5°F or drops below 71.5°F. If you do not need unoccupied setback control, you must
leave this setpoint = 0.0°F and use the High and Low setpoints to create a deadband.

Controlling Schedule

You can select one of the Internal Schedules to set the occupied or unoccupied mode of
operation for the selected relay. If the relay does not require a schedule to be part of its
control strategy, leave the selection at “None Selected”.

AND/OR Conditional Tests

If more than one criterion is required to make a decision, there are two other options
available to aid in the decision process. An AND condition and an OR condition. If you
don’t need additional tests, simply select the Not Configured option under the Control
Method for each of these sources.

If you need two events to be true before the output can activate, use the AND Control
Method and select a Logical AND Source.

If you want either the main Control Method OR an Alternate Control Method to activate
the output, use the OR Control Method and select a Logical OR Source.

You can combine all three options to create a condition where two events must be true or
a third separate event must be true to activate the output.
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Run Time Alarm

If the selected relay output is controlling a device that needs periodic maintenance, you
can enter a Run Time Alarm Delay period that, once exceeded, generates an alarm
condition that will notify the user when it occurs. If you need to protect the equipment
you can select the Disable Relay box and the relay will de-activate once this run time has
been exceeded.

Relay Output Type

Some control methods require the relay contacts to be closed when the output is
activated, others require the contacts to be open. You can select which method of control
to use with this option.

Global Binary Channel

If this output was configured to follow a global binary broadcast, enter which channel (1
- 16) the relay should follow. The output will be active when the binary value is “1” and
will de-activate when the value is “0”.

Lead/Lag Control

If you have configured this relay as the Lead relay in a Lead/Lag control scheme then
you will also need to set the Changeover Interval and the Proof Failure Timeout Delay
shown on the right hand side of the relay configuration screen.

The Changeover Delay is used to toggle the Lag output into the Lead once the runtime
hours of the Lead output exceed this amount of time on the Lag output.

The Proof Failure Time Delay is the amount of time given for the “Proof of Flow” input
to become active once the Lead or Lag output is energized. If this proof is not made
within the specified amount of time, the controller switches to the Lag output in an
attempt to get the controller running and then sets an alarm to flag the user that
something is wrong.

Hi/Lo Limit Setpoints

All On/Off control methods require setpoints to be entered for control purposes. The
relay state changes based on the control method selected and the current reading versus
the Hi Limit Setpoint or Lo Limit Setpoint. If you have selected the On Above and
Off Below method, then the relay would be active when the reading exceeds the Hi Limit
Setpoint and it would not be active below the Lo Limit Setpoint. In either case, the user
defined Deadband would also need to be satisfied before the actual relay change of state
occurs.
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Ventilation Control

You can configure an output to operate in a ventilation control mode. This means that the
output is active for the Vent Mode ON Time and then cycles off for the Vent Mode OFF

Time. If the output is not enabled by a schedule or another relay, it will continue to cycle
indefinitely at this On/Off rate.
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Analog Output
Configuration

Two Proportional Outputs ( 0 - 10 VDC ) are available to the user. This output operates
using standard floating point control or a modified Proportional/Derivative control as
configured by the user. The controlling setpoint can be reset by any other sensor reading
or the outdoor air temperature and the output voltage range can be limited by the user to
some range other than the standard 0 - 10 VDC.

-Analog Output #1 Configuration
Enabling Relay ' q
: Economizer | Other Settings
Jirect Acting PID j I Mone Selected j
) Coartral Interyval I 10 Zec
Control Source Setpoint Reset Source
I Supply j I Mone Selected j Minimum *'entilation Position I 0%
CONTROL SETPOINTS RESET LIMITS fili e ae: SRt
Mone Selected
Maz: Setpoint I S5.0°F| Max Reset I u] I ﬂ
Deadband I 0.0°F
Min Setpaint I 25.0°F hin Reset I u]
OUTDOOR AR EMABLE ~Voltage Limits
Output Enabled Between | -30.0° and| 150.0° W Yot | 100 v, Meimum Yoltage Change
_ ! | e volane Y™ For Bach Adjustment
tontroling Schecie Min attage [ 0.0 v [ 00w
| Schedule #1 |
Alternate Override ~PID Constants
Alternate Override Source )
I YT —— ﬂ Calculstion Interval {Controlz Speed} I 2
= -
Vhen This Source = IT I—D ¥ Include Derivative Rate of Change Control
The Dutput Holds At I 0.0 vwdc Minirmum Pus'rtiunl 0%  Maximum Position I 100%

Possible Control Modes

0 = Not Configured

1 = Direct Acting Floating Point
2 = Reverse Acting Floating Point
3 = Direct Acting PID

4 = Reverse Acting PID

5 = Relief Pressure Control

6 = Duct Static Pressure Control
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7 = Proportional Reset Signal
8 = Economizer Control
9 = Lead/Lag Pump VFD Control

Possible Control Sources

0 = Not Configured

1 = Sensor Input #1

2 = Sensor Input #2

3 = Sensor Input #3

4 = Sensor Input #4

5 = Sensor Input #5

6 = Sensor Input #7

7 = Static Pressure

8 = Outdoor Air

9 = Calculated Wetbulb Temperature (Requires a sensor configured for Humidity)

Floating Point Control

If you select Direct or Reverse Acting Floating Point Control, this means that the output
voltage on Direct Acting increases as the control signal goes above the setpoint and drops
as the signal falls below the setpoint. In Reverse Acting mode, the voltage drops as the
control signal goes above setpoint and falls when the control signal goes below setpoint.

This type of control works best on very slow changing applications where the amount of
time it would take to drive full on or full off is not critical. For faster response, the PID
Control method is recommended.

A deadband setpoint is available if you wish to set the Hi/Lo setpoints the same and only
change the voltage if the control signal is further from setpoint than the deadband
amount.

PID Control

The PID control is a WattMaster modified version of Proportional and Derivative Rate of
Change Control. The only user setpoints required are the Calculation Interval which can
speed up or slow down the control changes and whether or not to use the Rate of Change
feature. Also, the minimum and maximum output range can be set to something other
than full on or full off.

This Rate of Change control is the preferred method for most valve or actuator control
situations. It “self-adapts” to changing load conditions and “remembers” where it was the
last time it was de-activated and attempts to restart the process at that known point
whenever it is called back into action.
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Economizer Control

If you have configured the GPCPlus as a very simple Air Handling Unit, it has the ability
to control the outside air dampers in a true first stage economizer cooling mode. This
mode requires a Minimum Ventilation position that it maintains whenever the
economizer is not enabled for cooling. It also needs to know which relay has been
configured as the first compressor stage. Use the Outdoor Air Enable limits to set when
the free cooling mode can be used in conjunction with scheduling and temperature
demands.

Alternate Override

There are situations where we want normal control to be suspended temporarily
whenever an unusual situation occurs. For example: we are using the economizer control
method and we have installed a CO? sensor on this controller to use for Indoor Air
Quality. If the CO? reading exceeds a specified level, this Alternate Override can take
charge and move the output signal to a pre-designated level to bring the IAQ back under
control.

Proportional Reset Signal

As the Reset Source goes from its Maximum Reset Source to its Minimum Reset
Source the Controlling Setpoint goes from its Minimum Reset Setpoint limit to its
Maximum Reset Setpoint limit.

Since the reset limits can be set to any desired value, the user can initiate a reverse acting
proportional reset or a direct acting proportional reset of the setpoint simply by crossing
the min and max values if direct acting is required.

Direct Acting = As Temperature Rises the Setpoint Drops
Reverse Acting = As Temperature Rises the Setpoint Rises

An example of using Proportional Reset would be for Boiler Control. As the outside air
temperature rises, we would like the boiler output temperature to drop. We would use the
outside air temperature as the control source and set the Max Setpoint and Min Setpoint
to the range we want to vary the voltage from 0 to 10.0 vdc. If we set the Max Setpoint to
50° and the Min Setpoint to 60° then as the outside air rose from 50° to 60°, the output
signal would drop from 10.0 vdc @ 50° to 0.0 vdc @ 60°. This is because we made the
output Reverse Acting by setting the Max Setpoint lower than the Min Setpoint.
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Lead/Lag Pump VFD Control

If you are using the GPCPlus as a Lead/Lag controller and you need to maintain loop
pressure or some other analog signal, configure an output for this method of control.
Then all you need to do is enter the control setpoint on the Lead Relay configuration
screen and this output will attempt to modulate and maintain that level of control while

the Lead/Lag control is active.
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Sample Configurations

Sample #1

The user would like to control 4 boilers. Each boiler is controlled from the same Water
Temperature sensor but at a different temperature reading. Once a boiler is activated it
must remain on at least 5 minutes and if a boiler is de-activated it must remain off at least
10 minutes. Additionally, the boilers are locked out when the Outdoor Air Temperature is
above 65°F.

Analog Input #1 Configured as Thermister Type Il Sensor
setpoints

EXIT| Loop: 1 Unit: 2 100 GPC Plus

-Sensor #1 Configuration

= Mot Used Sending Global Broadcasts [ User Scaling
{* Thermizter Fahrenhet Tempersature I 0 | &nalog Channel I 10.0°F | Maximum Reading
{~ Thermister Celsius Tempersture I u] Binary Channel I 0.0°F | Minimum Resding
4 - 20ma User Scaled [ 4 - 20ma Settings
{0 - Svdc User Scaled I 4.00ma| Actual Min Current (Zero Adjust)
7 wyall Senzor Slide Offset I 250 Ohma | Actual Walue of Dropping Resistor
{~ Binary Contact Closure

—Wall Sensor
" Read Global Analoy - Channet: I 0 7 Global Analog Help

- I 0.0°F | Maximum Slide Offzet Effect
i~ Read Global Birary - Channel I 0 ? Global Binary Help
. I 0.0Hr Push-Button Override Duration
{7 Static Pressure { Sensor #6
Sensor Reading Sppendiz Senzor Scaling r Contact Configuration

I F j m % Mormally Open Contacts

{0 Mormally Closed Contacts

I 1 Mumber of Readings to &verage ~Alarm Setup
160.0°F  High Alarm Limit

Irternal Schedule Used for Might Sethacks & Overrides

| Mone Selected j | S00°F Loww &larm Limit

[T Optimally Start the Selected Schedule with this Sensor | 0.0°F  Unoccupied Limit Spread
I 0 Optimal Start Cooling Setpoirt I 10 Min,  Alarm Delay Period
| 0| Optimal Start Hesting Setpoint [V | Alarming Enabled;

Note that some Hi and Lo alarm limits were set and that the reading is in degrees
Fahrenheit.
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Analog Input #2 Configured as Outdoor Air Thermister Sensor

EXIT| Loop: 1 Unit: 2 100 GPC Plus

-Sensor #2 Configuration

= Mot Used Sending Global Broadcasts [ User Scaling
{* Thermister Fahrenheit Temperature I 2 Analog Channel I 10.0°F | Maitmum Rescding
{~ Thermister Celsius Tempersture I u] Binary Channel I 0.0°F | Minimum Resding
4 - 20ma User Scaled [ 4 - 20ma Settings
{0 - Svdc User Scaled I 4.00ma| Actual Min Current (Zero Adjust)
7 Wall Sensor Slide Offset | 250 Ohms | Actusl Yalue of Dropping Resistor
{~ Binary Contact Closure

—Wall Sensor
" Read Global Analoy - Channet: I 0 7 Global Analog Help

- I 0.0°F | Maximum Slide Offzet Effect
i~ Read Global Birary - Channel I 0 ? Global Binary Help
. I 0.0Hr Push-Button Override Duration

{7 Static Pressure { Sensor #6

Sensor Reading Sppendiz Senzor Scaling r Contact Configuration

I F j m % Mormally Open Contacts

{0 Mormally Closed Contacts

I 1 Mumber of Readings to &verage ~Alarm Setup
100.0°F  High Alarm Limit

Irternal Schedule Used for Might Sethacks & Overrides
| Mone Selected j O0°F  Loww Slarm Limit

[T Optimally Start the Selected Schedule with this Sensor 1.0°F  Unocoupied Limit Spread
I 0 Optimal Start Cooling Setpoirt 30 Min.  Alarm Delkay Period
I 0| Optimal Start Heating Setpoint [T alarming Enabled

e

Notice that we set this reading to broadcast on Global Analog Channel #2. That is
because the Outside Air is normally read by one controller on a job and the remaining
controllers look at Global Analog #2 for this value, including the GPC Plus. Even if this
is the only controller on the job, you must set it to broadcast the outside air so the GPC
Plus can “see” what the OA Temperature is.

Analog Input #3 Configured as Not Configured
Analog Input #4 Configured as Not Configured
Analog Input #5 Configured as Not Configured
Analog Input #6 Duct Static Pressure Sensor is not Required
Analog Input #7 Configured as Not Configured
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Relay Output #1 Programming ( Used for Outdoor Air Enable / Disable )

—~Main Contrel Method
Cartral Method

EXIT| Loop: 1 Unit: 2 ID: GPC Plus

~Relay #1 Configuration

~Logical AND Control Method
Control Method

~Timing & Alarming
DELAY & RUN TIMES

| Off dbove § On Below

Contral Source

| Outdoar &ir

CONTROL SOURCE SETPOINTS

Hi Limit Setpaoint I BB

=

Might Sethack
Setpoirt Spread

Setpoint Deadband | 0 |

Lo Limit Setpoint I ES

Slide Offzet Channel

]

I Mone Selected

Reset Source

-

I Mone Selected

FRESET SCOURCE LIMTS
hin - hilae:

[ oo o

Enahling Relay

[

I Mone Selected
Cartralling Schedule

[

I Mot Configured

Logical AMD Source

[

I Maone Selected

LOGICAL AND SCURCE SETPOINTS
Hi Limnit Setpoint I 0
Lo Limit Setpoint I ]

[

Contral Method

~Leogical OR Control Method ——

I Mot Configured

Logical OF Source

=

I Mone Selected
LOGICAL OR SOURCE SETPOINTS
HiLimt Setpoirt [ 0]
Lo Limit Setpoirt [ 0]

[

I 300 Sec| Minimum Run Time
600 Sec| Minimum Off Time
0Sec Staring Delay Period

RILR TIME ALARMING

OHr  Alarm Delay Period Hours

i Al

Ohlin Alarm Delay Period Minutes

Check the Box to dizable the relay
whenever the Run Time iz Exceeded
[~ Dizable Relay

LEAD FLAG COMTROL

O Hr| Changeover Interval

0 Sec| Proof Failure Timeout Delay

WENTILATICON COMTROL
O Min| “ert Macde O Time

0 hin | %ent Made OFF Time

i s

| Schedule #1

=l

Main Control Method

Logical &4MD Control Method

Relay Output Type
o Output Active Wwhen Relay Contact is CLOSED
8 Output Active When Relay Cortact is OPEN

I 0| Global Binary Channel to Follow

EOSES

Logical OR Contral Method

NOTE: Nothing is physically connected to Relay #1. Its only use is to enable
or disable the other relays.
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Relay Output #2 Programming ( Used for Boiler #1 )

As you can see, the first boiler stage is enabled to operate if the water temperature is
below 175°F and will remain on until it rises to 190°F. This first stage can only operate if
the outdoor air enabling relay #1 is active. Once activated, the boiler must remain on for
5 minutes (300 seconds) and once de-activated it must remain off for 10 minutes (600

seconds).

Since we are not resetting the operating setpoint, the Reset Source has been left as “None
Selected”. We also don’t require a “Logical AND” or “Logical OR” condition so they
have been left Not Configured. There is no need to enable this output from a schedule
since it uses an Enabling Relay (OAT Enable) which does require the schedule before it
can activate based on the Outside Air Temperature.

-Relay #2 Configuration

—Main Control Method
Control Method

~Leogical AND Contrel Method
Control Method

~Timing & Alarming
DELAY & RUN TIMES

| Off Shove F On Below

Cortral Source

I Water Temperature j
CONTROL SOURCE SETPOINTS
Hi Limit Setpoint | 190.0°F ohiEetiack

Setpoint Deadband | 0.0°F |

Lo Limit Setpaint I 173.0°F

Slide Offzet Channel

0.0°F

Setpoint Spread

I Mot Configured

Logical AMD Source

[

I Mone Selected

LOGICAL AND SCURCE SETPOINTS
Hi Litnit Setpoint I 0
Lo Limit Setpoint I ]

[

~Legical OR Control Method

I 300 Zec | Minimum Run Time
G600 Zec | mMinimum Off Time
0Zec Starting Delay Period
RN TIME ALARMIMG
OHr  Alarm Delay Period Hours

Omin Alarm Delay Period Minutes

Rl

Check the Box to dizable the relay
whenever the Run Time iz Exceeded

I Mone Selected [~ Dizable Retay

[
[

Control Method
I Mot Configured

Reset Source
I Mone Selected

[
[

LEAD ¥ LAG COMTROL
O Hr | Changeover Interval

Logical OF Source
I Maone Selected

RESET SOURCE LIMITS
hdin hfae

DTOI 0

0 Sec| Proof Failure Timeaut Delay
LOGICAL OR SOURCE SETPOIMTS VENTILATION CONTROL

Hi Limit Setpoirt 0| “ert Mode OM Time

I u]
Lo Limit Setpoint I 0 0 hfin | “ent Made OFF Time

o) o>

Enahling Relay
| OAT Enahle

[
[

Mazin Control Method

e

Contralling Schedule
I Mone Selected

Relay Output Type
o output Active Vahen Relay Contact is CLOSED
o Output Active Wwhen Relay Cortact is CPEN

I 0| Global Binary Channel to Follow

Logical AMD Control Method

Logical OR Control Method
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Relay Output #3 Programming ( Used for Boiler #2 )

-Relay #3 Configuration

—Main Control Method
Control Method

~Leogical AND Contrel Method
Control Method

~Timing & Alarming
DELAY & RUN TIMES

| Off Shove F On Below

Cortral Source

I Water Temperature
COMTROL SOURCE SETPOINTS

Hi Limit Setpaint I 180.0°F

[

Might Sethack
Setpoint Spread

Setpoint Deadband | 0.0°F |

Lo Limit Setpaint I 170.0°F

Slide Offzet Channel

0.0°F

I Mone Selected

Reset Source

[

I Mone Selected

RESET SOURCE LIMITS
hdin hfae
o T I 0
Enahling Relay

=l

| Boiler #1
Contralling Schedule

[

I Mot Configured

Logical AMD Source

[

I Mone Selected

LOGICAL AND SCURCE SETPOINTS
Hi Litnit Setpoint I 0
Lo Limit Setpoint I ]

[

~Legical OR Control Method
Control Method

I Mot Configured

Logical OF Source

-

I Mone Selected
LOGICAL OR SOURCE SETPOINTS
HiLimt Setpoint [ 0]
Lo Limit Setpoirt [ 0]

[

I 300 Zec | Minimum Run Time
600 Zec | Minimum Off Time
300 Zec | Starting Delay Period

RUN TIME ALARMING
OHr  Alarm Delay Period Hours

i i

',II Min  Alarm Delay Period Minutes

Check the Box to dizable the relay
whenever the Run Time iz Exceeded

[~ Dizable Retay

LEAD ¥ LAG COMTROL
O Hr | Changeover Interval

0 Sec| Proof Failure Timeaut Delay

WENTILATION COMTROL
OMin| Yert Mode OM Time

e

0 hlin | %ent Made OFF Time

I Mone Selected

[

Mazin Control Method

Logical AMD Control Method

Relay Output Type

EOsES

Logical OR Control Method

o output Active Vahen Relay Contact is CLOSED
o Output Active Wwhen Relay Cortact is CPEN

I 0| Global Binary Channel to Follow

The second boiler stage is enabled to operate if the water temperature is below 170°F and

will remain on until it rises to 180°F. The second stage can only operate if the first boiler
stage relay #2 has been active for at least 5 minutes. Once activated, this stage must
remain on for 5 minutes and once de-activated it must remain off for 10 minutes.
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Relay Output #4 Programming ( Used for Boiler #3 )

-Relay #4 Configuration

—Main Control Method
Control Method

~Leogical AND Contrel Method
Control Method

~Timing & Alarming
DELAY & RUN TIMES

| Off Shove F On Below

Cortral Source

I Water Temperature
COMTROL SOURCE SETPOINTS

Hi Limit Setpaint I 175.0°F

[

Might Sethack
Setpoint Spread

Setpoint Deadband | 0.0°F |

Lo Limit Setpaint I 160.0°F

Slide Offzet Channel

0.0°F

I Mone Selected

Reset Source

[

I Mone Selected

RESET SOURCE LIMITS
hdin hfae
o T I 0
Enahling Relay

=l

| Boiler #2
Contralling Schedule

[

I Mot Configured

Logical AMD Source

[

I Mone Selected

LOGICAL AND SCURCE SETPOINTS
Hi Litnit Setpoint I 0
Lo Limit Setpoint I ]

[

~Legical OR Control Method
Control Method

I Mot Configured

Logical OF Source

-

I Mone Selected
LOGICAL OR SOURCE SETPOINTS
HiLimt Setpoint [ 0]
Lo Limit Setpoirt [ 0]

[

I 300 Zec | Minimum Run Time
600 Zec | Minimum Off Time
EDEI Sec Starting Delsy Period

RUN TIME ALARMING
OHr  Alarm Delay Period Hours

i i

Omin Alarm Delay Period Minutes

Check the Box to dizable the relay
whenever the Run Time iz Exceeded

[~ Dizable Retay

LEAD ¥ LAG COMTROL
O Hr | Changeover Interval

0 Sec| Proof Failure Timeaut Delay

WENTILATION COMTROL
OMin| Yert Mode OM Time

e

0 hlin | %ent Made OFF Time

I Mone Selected

[

Mazin Control Method

Logical AMD Control Method

Relay Output Type
% Output Active b
o Output Active Wwhen Relay Cortact is CPEN

I 0| Global Binary Channel to Follow

EOsES

Logical OR Control Method

elay Contact is CLOSED

The third boiler stage is enabled to operate if the water temperature is below 160°F and
will remain on until it rises to 175°F. The third stage can only operate if the second boiler
stage relay #3 has been active for at least 5 minutes. Once activated, this stage must
remain on for 5 minutes and once de-activated it must remain off for 10 minutes.
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Relay Output #5 Programming ( Used for Boiler #4 )

-Relay #5 Configuration

~Main Contrel Method ——— ~Logical AND Contrel Method ~Timing & Alarming
Contral Method k Control Method DELAY & RUMN TIMES
I Cff Above FOn Below j I Mot Configured j I 300 Zec | Minimum Run Time
Control Source Logical AND Source IM tdinimum Off Time
| wister Tempersture = [ Mare seiected = [300Sec Starting Delay Period
CONTROL SOURCE SETPOIMNTS
P e—— Im Sﬂ%kgirsdeéﬁfggd LOGICAL ANMD SOURCE SETPOINTS RUN TIME ALARMNG
) - - Hi Limit Setpoint I u] I OHr  Alarm Delay Period Hours
setpait Desciand | 0.0% [ oov Lo Limit Setpoint | ) | OMin Alarm Delay Period Minutes
Lo Limit Setpaint I 150.0°F

Check the Box to dizable the relay

Slide Otfzet Channel ~Legical OR Control Method whenever the Run Time is Excesded
I Mone Selected j Control Method [ Disable Rekay
Reset Source | Hot Configured [~ LEAD /LAG CONTROL
I Maone Selected j Logical OF Source m Changeover Interval
RESET SOURCE LIMITS Mone Selected > i i
Wi B W I J I 0 Sec| Proof Faiure Timeout Delsy

o To I o LoGICAL OR SOURCE SETPOIMNTS VENTILATION CONTROL
Enahling Relay Hi Limit Setpoirt I u] I OMin| Yert Mode OM Time
| Baier #3 [ Lo Limit Setpairt I—U IW Wert Made OFF Time
Contralling Schedule

I Selected

| Mane Selecte [ Relay Output Type

& . ’
Miain Control Methad output Active Vahen Relay Contact is CLOSED
o Output Active Wwhen Relay Cortact is CPEN
Logical AMD Control Method

I 0| Global Binary Channel to Follow

Logical OR Control Method

The fourth boiler stage is enabled to operate if the water temperature is below 150°F and
will remain on until it rises to 170°F. The fourth stage can only operate if the third boiler
stage relay #4 has been active for at least 5 minutes. Once activated, this stage must
remain on for 5 minutes and once de-activated it must remain off for 10 minutes.

The Starting Delay Period that was set for stages 2 to 4 prevent all four boiler stages

from activating at the same time as soon as they are enabled to begin operation. Each
stage must run for 5 minutes before the next stage can be activated.

Analog Output Programming
Control Source Not Configured

Since no analog output control is required, simply leave the Control Source set to Not
Configured on both outputs and no analog output control will take place.
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Operation

Relay #1 enables the boilers to operate if the outdoor air temperature is below the low
setpoint and the schedule is occupied. Each boiler is enabled to operate if the previous
boiler is currently active and has been on for at least 5 minutes. All four boilers monitor
the same analog input sensor for the Water Temperature reading. The #1 Enable Relay
can monitor a global broadcast from another controller on the RS-485 communications
loop for the outdoor air temperature but, in this case, we are reading the Outdoor Air
Temperature on Analog Input #2. Notice on the Analog Output #2 configuration screen
that it was also configured to broadcast on Global Analog Channel #2. That is because
the GPC Plus doesn’t have any other way of knowing that it is the one reading the
outdoor air temperature.

The voltage output is not used so no control source is selected, and no other related
setpoints require modification.

Shown below is a sample Status Screen for this sample application. Notice that the
boilers are not enabled even though the schedule is active because the outdoor air
temperature is too high.

| 2 ||| oo Loop 1 Unit: 2 1D: GPC Plus
| 03:20 P Monday - January 31, 2005
GPC-Plus General Purpose Controller Wersion 1.03
—Analog Inputs _ Relays e p—
water Ternperat.r SRR ) oaT Enavle JE [(LY[C] ST sEH 3Min @
e oo BEDEL 25 e e
Input#4 _@ Boiler #2 @[‘é ;'?EE::: B4Hr 41 hin @
mput #5 | () Boiler +3 JEH (V@] " 10T B 37win||
Input #7 _% Buoiler #4 @ﬂ Eggg B4Hr 43 Min
Static Pressure _ - - ) ]
(0] i
Outdoor Air:  £5.9° Wethulb: - e @ 'L_E o Trends
~Schedule Status Rew#?@ Lo - T SHn é
(o] MONN [ [eutoose | ey +s R [, 150 5200 | e st
#2: m ’m‘ Relay#9 @[‘; OHr 1 hin
#3: = ’M‘ ~Analog Outputs ——
#4: = Analog Output#1 0 DISABLED
#5: D Analog Output #2 0 DISABLED
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This next sample screen shows that the outdoor air temperature has dropped enough to
enable the boilers to operate. The system has been running long enough to satisfy all 4
Boilers 5 Minute Starting delay so they are all active at this point. It took roughly 20
minutes to get all 5 relays active since each has a 5 minute Staging Delay time period.
Keep in mind that although Relay #1 (OAT Enable) is active, nothing is connected to the
output because its only function is to provide an outdoor air enable signal for the boiler

staging.

GPC Plus

02:59 P

n £xT| Loop: 1 Unit: 2 ID: GPC Plus
|

Monday - January 31, 2005

.

li§

Sehedules

EL

Halidays

Lo |2 i

Print Status

GPC-Plus General Purpose Controller Wersion 1.03
—Analog Inputs Relays - -
@ ) Setpolnts Rurtimes
IR VR - 3 oaT Enable O] (£Y[C] 7T B4 46 Min
OutdnorAir ! )
. Hi  190.0°F .
By mput+3 | 2 aoiter +1 [ONT [LV)[@] 7 12 B Hr 38 bin
. Hi  180.0°F .
Input #4 _@ Boiler #2 -@LD 170 0 g4 Hr 25 bin
mput #5 | () Boiler#3 [JON [ @) ['; 1;33E BAH 21 Min
Input #7 _% Bioiler #4 -@ Ii Eg'g: B4 H 27 Min
Static Pressure _ ; !
Relay #6 @[‘é 8H  OMin
Outdoor Air:  54.9° Wethulb: i
~Schedule Status Rmayw@'—ﬂ T Shin
= Hi
relay #8 B (L[ @)] 1S H 32 Min
_ = Hi ;
+2| o 1 [ Auto Mode | retay 9 [ (U @] ) OHr 1 hin
#3: l_ll T [ Auto Mode | ~Analog Outputs F—
#4: = Analog Output#1 0 DISABLED
#5: = Analog Output #2 0 DISABLED
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Sample #2

The user would like to use the GPC Plus as a Lead/Lag Air Handling Unit Controller.
The installation is located in a critical area that does not tolerate the space temperature
going out of control. The method chosen was to install a backup AHU that would take
over in case of failure on the Lead AHU. Also, since the units are identical, the owner
wanted to equalize the run-times to lengthen the time between routine maintenance
service calls. The easiest method for handling this was to use two, standard, off the shelf
AHU controllers and a GPC Plus controller that would enable the appropriate AHU
based on changeover and failure mode conditions. The GPC Plus would use contact
closures to the Forced Occupied inputs of the AHU controllers to activate and de-activate
the units. A failure mode would be indicated by the failure of the Supply Air
Temperature to drop below or stay below a 60°F setpoint. Any temperature excursions
above 60°F for more than one minute would indicate a failure had occurred and that the
Lag AHU should be activated and an Alarm generated to let building maintenance know
there was a problem.

Analog Input #1 Configured as Thermister Type Il Sensor to measure Supply Air

EXIT| Loop: 1 Unit: 2 I0; GPC Plus

-Sensor #1 Configuration

Mot Used Sending Global Broadoasts [ User Scali"g
% Thermister Fahrenhet Temperature I 0 | Analog Channel I 10.0°F | Maximum Reading
{~ Thermister Celsius Tempersture I u] Binary Channel I 0.0°F | Minitnum Reading
{4 - 20ma User Scaled [ 4 - 20ma Settings
{0 - Svdc User Scaled I 400 ma| Actual Min Current (Zero Adjust)
7 Wall Sensor Slide Offset | 250 Chms | Actual Walue of Dropping Resistor
™ Binary Contact Closure
—Wall Sensor
" Read Global Analog - Channet: I 0 7 Global &nalog Help ) _
- I 0.0°F | Maximum Slide Offzet Effect
" Read Global Binary - Channel: I 0 ? Global Binary Help
. I 0.0Hr Push-Button Override Duration
{T Static Pressure { Sensar #6
Sensor Reading Appendix Sensor Scaling ~Contact Co nﬁguratil]n
I oF j «10 - ® Mormally Open Contacts
© Mormally Closed Cortacts
I 1 Mumber of Readings to Average ~Alarm Setup
I G5.0°F High Alarm Limit
Irternal Schedule Used for Might Sethacks & Overrides
| Maone Selected =] | 45.0°F Low Slarm Limit
I Optimally Start the Selected Schedule with this Sensar | 0.0°F | Unaccupied Limt Spread
I 0 Optimal Start Cooling Setpoirt I 30 Min.  Alarm Delay Period
| 0| Cptimal Start Hesting Setpoint ¥ &larming Enabled

As you can see, this input does not use a schedule for Night Setbacks since the unit will
run 24 hours a day. It does however, monitor the Supply Air Temperature for values that
are out of limits for more than a half hour and generates an alarm condition. This is a fall
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back alarm condition because the Lead/Lag control should have already generated an
alarm if something was wrong and the standby AHU was called into action. Be sure to
check the Alarming Enabled box if you want this alarm to be reported back to the PRISM
screen or to a Remote Pager.

Analog Input #2 - #7 The remaining inputs are not required for this program.

Relay Output #1 Programming ( Used for Lead AHU Enable Signal )

-Relay #1 Configuration
~Main Contrel Method ——— ~Logical AND Contrel Method ~Timing & Alarming
Contral Method Control Method DELAY & RUMN TIMES
I Lead Relay for Lead/Lag Control j I Mot Configured j I 0Zec winimum Run Time
Control Source Logical AND Source I 0Zec dMinimum Off Time
Supply A
| upply &ir j | Mone Selected j Im Starting Delay Period
COMTROL SOURCE SETPOINTS
Control Setaoint m Might Setback LOGICAL AND SCURCE SETPOINTS RUN TIME ALARMING
P : Setpoint Spread A . .
I I Hi Limit Setpoint u] OHr| Alarm Delay Period Hours
Setpoint Desdband 0.0°F 0.0°F
I— Lo Limit Setpoint I ] I O hdin| Alarm Delay Period Minutes
Proof Setpoint | 60.0°F
_ Check the Box to dizable the relay
Slide Otfzet Channel ~Legical OR Control Method whenever the Run Time is Excesded
I Mone Selected j Control Method [T Disable Rekay
Reset Source f Mot Configured = LEAD fLAG CONTROL
I Maone Selected j Logical OF Source m Changeover Interval
RESET SOURCE LIMITS Mone Selected > i i
Wi B W I J I B0 Sec  Proof Failure T|me:t§ Celary
o 1o I o LOGICAL OR SOURCE SETPOINTS VENTILATION CONTROL
Enahling Relay Hi Limit Setpoirt I u] I OMin| Yert Mode OM Time
I Mone Selected j Lo Limit Setpoirt I—D Im sert Mode OFF Time
Contralling Schedule
Mone Selected
| Mane Selecte [ Relay Output Type
N Ay - 0 Difput Active Vihen Relay Contact /& CLOSEL:
b o Output Active Wwhen Relay Cortact is CPEN
Logical AMD Control Method
I 0| Global Binary Channel to Follow
Logical OR Control Method

This relay was chosen to be the Lead control output and was connected to AHU #1.
Either AHU could have been selected as AHU #1, this was an arbitrary decision. The
Supply Air was selected as the Control Source and the Proof Setpoint was set to 60.0°F.
The AHU’s will change the Lead every 24 Hours and if the Supply Air rises above 60°
for more than 60 seconds, it will be considered to be in failure mode and the Lag AHU
will be activated. Also, an alarm will be generated so that an immediate service call can
be made to determine the cause of failure. If both units should happen to fail, there is no
further redundant capabilities and service personnel will need to correct the problems and
then Reset the control from the Alarm Indicator Screen (shown later in this section).
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Relay Output #2 Programming ( Used for Lag AHU Enable Signal )

EXIT| Loop: 1 Unit: 2 ID: GPC Plus

-Relay #2 Configuration
~Main Contrel Method ——— ~Logical AND Contrel Method - Timing & Alarming
Cortral Method Control Method DELAY & RUM TIMES
ag Relay for Les j I Mot Configured j I 0 Zec| winimum Run Time
Control Source Logical AND Source I 0Zec| tinimum Off Time
Mone Selected = [ rone Selected = Im Starting Delay Period
COMTROL SOURCE SETPOINTS
Lt et I—” Sr;itgm' rSde;bade LOGICAL AMD SOURCE SETPOINTS LR TR ALARTTHE
| IpD' (e Hi Limt Setpcint | 0 [ o] st Deiay Perio Hours
Setpoint Deadband u] 1]
Lo Limit Setpoint ] O hdin| Alarm Delay Period Minutes
I—
Lo Limit Setpaint u]
_ Check the Box to dizable the relay
Slide Otfzet Channel ~Logical OR Control Method———— | whenever the Run Time is Excesded
I Mone Selected j Control Method [T Disable Rekay
Reset Source f Hot Configured = LEAD § LAG CONTROL
I Maone Selected j Logical OF Source m Changeover Interval
RESET SOURCE LIMITS Mone Selected > i i
Wi B W I J I 0 Sec| Proof Faiure Timeout Delsy
ol To I o LOGICAL OR SOURCE SETPOINTS VENTILATION CONTROL
Enahling Relay Hi Limit Setpoirt I u] I OMin| Yert Mode OM Time
I Mone Selected j Lo Limit Setpoirt I—D Im sert Mode OFF Time
Contraolling Schedule
il Selected
[ Hane Selecte [ Relay Output Type
Miain Control Methad " output Active Vahen Relay Contact is CLOSED
b o Output Active vwhen Relay Cortact is CPEN
Logical AMD Control Method
I 0| Global Binary Channel to Follow
Logical OR Control Method

There are no other settings required for the Lag Controller. All control logic from the
Lead relay is used in the decision making process.

Analog Outputs (No Analog Output Control is Required for this Program)
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Main Status Screen ( Normal Operations )

k IT| Loop: 1 Unit: 2 10 GPGC Plus

ECEDE
|

Print Status

0356 FM Monday - January 31, 2005
GPC-Plus General Purpose Controller Wersion 1.03
~Analog Inputs Relays o e —
suppty i | R (2 0 Hr .
anus [ON [ Q@] OH B
nput:+2 |
lnput#s % AHU #2 @ Dur:i; OH  OMin
nout 3 |
input-+4 | ) Relay#3 [T (2 [@] OH  OMin
nput # | (2] Relay#4 @['; OH M
Input#7 _% Relaws@i 0 O
static Pressure | NN .
e rresstE Relay #6 @[" OH  OMin
Outdoor Air:  58.58° Wethulh: _ H?
~Schedule Status REIaY#T@W arr g
#1: D Relay#s@i OHr  OMin
#2: 1 [ Auto Moce | Relay#9 [l (LY [@] OH  OMin
#3: l—ll 1 [ Auto Mode | ~Analoyg Qutputs stpaint
#4: D Analog Qutput#1 ETRYsT i DISABLED
o D Analog output 22 IEEDE 0 DISABLED

As you can see on the Status Screen shown above, the unit is operating normally and the
Supply Temperature is at 51.9°F, well within the normal operating range and no alarms

are currently active.

There are no schedules active since this unit is required to operate 24 hours a day. The
relay outputs will operate their control modes around the clock if no schedule was
selected on the relay configuration screen.
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Main Status Screen ( Failure Mode )

E Al el Loop: 1 Unit: 2 1D GPC Plus
|

04:01 P Monday - January 31, 2005

GPC-Plus General Purpose Controller Wersion 1.03
~Analog Inputs Relays CEmTS p—
Supplmr% sHu# [T [ @] 1?;:.1 OHr 11 Min
nput2 |
nput 3 | (2] e o T [ o i
input++ | () Relay#3 [l (@] ° OH DM
nput # | (2] Relay#4 @['; OH M
_% p————
statc Pressure | RSN .
e TIEeEE Relay #6 @[" OH  OMin
Outdoor Air:  53.8° Wethulh: - _ H?
~Schedule Status REIaY#T@'—D o O
#1: D Relay#a@[‘; OH  OMin
#2: m ’m‘ Relay#g@[‘; ) OH  OMin
#3: I [ Auto Mode | ~Analog Outputs F—
#4: = Analog Output#1 : 0 DISABLED
#5: D Analog Output #2 ] DISABLED

Print Status

a

ALARA

The Supply Air rose to 61.9°F and the Lag AHU was activated.

EXIT| Loop: 1 Unit: 2 ID: GPC Plus

| 04:02 P Monday - January 31, 2005

GPC Plus Controller Diagnostics

GPC Diagnostic Counter

Murnber of Resets / Powerups: 0

OK Sensor Input HighiLow Alarm Indication

i

OK Relay RunTime Alarm Indication

The Following Alarms Only Apply To LeadiLag Configurations

OK Proof of Flow Failure

Reset Pump / Fan |

LIS Lead Pump f Fan Failure

:

OK Standby Pump [ Fan Failure

Al

OK Missing Glohal Broadcast

Setpoints

=

Schedules

=

Halidays

Trends

=

Print Status

The alarm screen indicates the Lead AHU failure.

33



GPC Plus

EXIT| Loop: 1 Unit: 2 ID: GPC Plus

GPC-Plus General Purpose Controller Wersion 1.03
—Analog Inputs Relays

; oF Setpoirts Runtimes infz
Sunplvﬂur_% AHU 1 @ 1?:‘;n OH 11 Min @
input+2 |
Input #3 —@ AHU#2 @ 1Dh.':1|i; D7 1 il Sehedules

T o EEAGEL v ow
Input#ﬁj@ relay4 IR0 [ @] © o oM |

Input #7 _@ Relay #5 @[‘; )

@ 0 Hr 0 hin
Static Pressure _ ;

Relay #5 @[‘é OH DM
Outdoor Al G5.3° Wethulh: -

Hi B
Relay #7 (S8 OH 0 Mi
~Schedule Status ¥ -@ Lo - r in

[ oo EHGEY. © v o) e
#2: m Auto Mode REHV#Q@E; DRF @il
#3; m Auto Mode | |-Analeg Outputs E—

Auto Mode Analog Output #1 i} DISABLED

] a
#S:E D At Made Analog Output#2 ] DISABLED

ALARM]

EL

Lo |2 i

il

Both AHU’s are now off because the Lag AHU failed to lower the Supply Air below
60°F.
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Sample #3

To use a fan with a VFD for control of duct static pressure, configure Analog Input #6 for
Static Pressure, then go to the Analog Outputs to configure one of them.

Ei?r|ﬂ| |E,| I—Tﬂ| '@3| E:-:|T| Loog: 1 Unit: 2 1D: GPC Plus

Duct Static Sensor Configuration

o Mot Used
(" Static Pressure { Sensor #6 }

Analog Output Programming

Control Type Duct Static Pressure Control
Control Source Static Pressure

Set the Max. Setpoint and Deadband for the required values.

Operation

As the Duct Static Pressure drops below the Setpoint minus the Deadband, the Analog
Output Signal to the Fan VFD will increase, causing the speed of the Fan to increase. As
the Duct Static Pressure rises above the Setpoint plus the Ddeadband, the Analog Output
Signal to the Fan VFD will decrease, causing the speed of the Fan to decrease.
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Setpoints

EiC]

~Analog Output #1 Configuration

| Mone Selected ;i
) Control Interyval I o Sec

i |
- i tdimimum ertilstion Posttion 0%

Control Source

Static Pressure LI |_|-:!-:-|-;+ =

CONTROL SETPOINTS RESET LIMITS

Max Setpoint 075" :'-.-1-.'1:F-=.=.=ve:|

i Al L ~Economizer | Other Settings |

Deadband I 0105
E -Voltage Limits
Maximum Yoltage Change

Min Setpoint
it EEn) -30.0% and 150,07 Mas Vot 10.0 v
| l i Valtage [ 10.0 vei Far Each Adiustment

Contrling Schiedie Min Vottage | 0.0 vele [T02vde

Ciutput En

] Schedule #1 ;[

-PID Constants

~Alternate Oy

Calculation Inte

LI

A S s [T Include Detivative Rate of Change Contral
When This Source s | < 0 .
I 0.0 el Mirimum Position 0% Maximum Postion I 100%

The Cutput b
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e1| Loop: 1 Unit: 2 1D: GPC Plus
|

04:03 P Monday - January 31, 2005

GPC Plus Controller Diagnostics

GPC Diagnostic Counter
Murnber of Resets / Powerups: 0 Q

Setpoints

K Sensor Input High/Low Alarm Indication Sehede

I

OK Relay RunTime Alarm Indication

The Following Alarms Only Apply To LeadiLag Configurations

:

K Proof of Flow Failure

Reset Pump / Fan |

WA Lead Pump f Fan Failure

Print Status

AR Standby Pump f Fan Failure

| B8

OK Missing Global Broadcast

The alarm screen indicates both outputs failed to control the Supply Temperature. At this
point, the service personnel will need to correct the problem and then select the Reset
Pump/Fan button to restart the GPC Plus Lead/Lag control sequence.

Although the button and alarm indicators show Lead Pump / Fan indicators, the outputs
are not limited to those types of control. You just need to understand that the Lead Pump
/ Fan controls AHU #1 in this sample and Standby Pump / Fan controls AHU #2.
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