AID MP5A CONTROLLER

SUCTION OR DISCHARGE

VFD OR ACROSS THE LINE
H-PUMP CONTROLLER
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Your AID MP5A has been designed to be both a process controller and an alarm annunciator. The AID
H-pump controller can control the starting and stopping of the H-pump under normal operating
conditions, VFD speed control, modulating outlet flow control valve and charge pump operation.

The integrated 5.7” color touch screen tells the user if the system is operating problem free, operating
but with a specific non shutdown alarm, or is shutdown with a specifically annunciated alarm that may
or may not require a manual reset of the system before it will be allowed to operate again.

There are limit inputs, control inputs, and inputs that can be programmed to be either one or the other.
The system has been designed with the intent of making it as flexible as possible and allows for the
deletion of certain inputs to accommodate the large differences that can be found from one H-pump
system to the next. An example of such flexibility is the AID MP5A’s ability to be programmed for inputs
to be running alarms, shut down alarms, or used as process control inputs.

The AID H-pump controller has been made to allow the use of 4-20ma inputs that allow the user to
defined 5 analog inputs. All of these inputs can be information only, operational start/stop points,
alarms or shutdowns.

There are two distinct control modes for this H-pump. Manual and Automatic mode.

MANUAL MODE:

The main control panel has a three position switch mounted on the door. When the switch is put into
the manual position as long as there are no shutdown conditions the H-pump will immediately go into a
charge pump run countdown. After the pre run timer expires the H-pump will start and run until either
the switch is turned back to the off position or a shutdown alarm becomes active. The speed of the
H-pump speed is set by the potentiometer on the control panel door when in manual mode with the one
limitation of the “initial starting conditions”. (See section below)

As long as there is a working discharge pressure transducer the controller will control the output flow
control valve even in manual mode to the settings that have been put into the controller.

Off/Reset Position:

The off position on the three position switch on the door serves two functions. First it will stop the
H-pump if it is running and second the off position is required to reset any active shutdown fault. If a
shutdown fault is active the system will reset the fault after the switch has been in the Off/Reset position
for more than 4 seconds. If the fault has not been corrected the fault will just return when the switch is
turned to either the manual or automatic positions.

Automatic mode:
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In automatic mode the control of the starting and stopping of the H-pump will be determined by the
suction pressure settings made by the user.

Starting:

When the suction pressure/tank level climbs over the set point (and no shutdown faults are present) the
H-pump will start the pre run process of starting the charge pumps. Also if the H-pump was running
when last turned off and the suction pressure/tank level has never fallen below the stop point the
system will start the pre run process as well. After the charge pump timer has timed out the H-pump will
start the run process.

Regular stop:

If the suction pressure/tank level ever falls below the set minimum run operating point then the H-pump
will stop until such time as the suction pressure/tank level rises above the set start pressure.

Shutdown fault:

A shutdown fault will cause the immediate stop of the H-pump and the system will not restart until the
shutdown fault has been cleared.

Electrical Connections

The AID MP5A controller is designed to only accept dry contact switches and the 5 analog inputs. All
limit switch inputs are expected to be 24 VDC and you can chose if you want all inputs to be sink or
source by how the AID H-pump controller is wired. Care needs to be taken when installing wires to
mitigate any exposed conductors and stray strands of wire that may touch adjoining terminals. The use
of appropriate insulated ferrules is helpful to facilitate clean wiring connections. Any limit/alarm
switches that are not needed for a particular installation can be programmed to be normally open
connections so that the controller will ignore the missing inputs and or you can program the controller to
specifically know that there is no input to a particular input terminal. The controller has several extra
limit inputs available than what is typically used. All digital inputs have preset names assigned to them.
The user can chose to use the inputs at their pre-sets or over-write these inputs and call them whatever
they want and save these new settings. The following list is the pre-set purposes that the inputs have
been assigned to be used for.

24 VDC inputs (10-117)
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0) Main motor/pump run proof

1)  Charge pump/pump run proof

2)

3)

4)

5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

16)

17)
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Indicates the H-pump is running

Indicates the charge pump motor is running

Main motor VFD fault if a VFD is on the system
this is the indication that the VFD has faulted and
needs to be reset.

Low Suction Pressure Switch If there is a
suction pressure sensor installed on the system the
pressure point where a low suction pressure event
happens is completely programmable in the setup
screens. (see paragraph above about digital and
analog signals used for the same limit)

High Suction Pressure Switch If there is a
suction pressure sensor installed on the system the
pressure point where a high suction pressure event
happens is completely programmable in the setup
screens. (see paragraph above about digital and
analog signals used for the same limit)

Low Lubrication Qil Level If the lubrication oil level
is too low then fault the H-pump,

Low Crank Case Oil Level If the oil level in the crank
case becomes too low then a fault happens.

High Crank Case Qil Level If the oil level in the crank
case becomes too high then a fault happens.

Low Gear Reducer Oil Level If the gear
reducer oil level fall too low then a fault happens.
High Gear Reducer Qil Level If the gear
reducer oil level rises too high then a fault happens.
High Motor Vibration If high vibration is seen in
the H-pump motor then fault the H-pump.

High Pump Vibration If high vibration is seen in
the H-pump motor then fault the H-pump.

Low Motor Amperage If low motor amperage is
maintained on the H-pump fault the H-pump.

Low Discharge Pressure  Low discharge pressure is
only looked at after the H-pump has started and the
low discharge pressure ignore timer has timed out.
High Discharge Pressure High discharge pressure
indication will fault the H-pump.

Tank Level 4-20ma Sensor

Manual side of HOA switch Runs the H-pump
in manual mode. There are no start stop points and
the H-pump will run until a shutdown occurs.
Automatic Side of the HOA Switch All start stop
points are in effect and all shutdowns are in effect
also. (if the HOA switch is turned off for more than 5
seconds all faults will be reset.
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Relay Outputs (02-012)

2) H-pump Motor Start (VFD start) Start the VFD or RVSS or X-line starter

3) Charge Pump Start Start the charge pumps

4) Separator Dump Valve Open Switches VFD
from Potentiometer to 4-20ma reference for speed
control.

5) Not Used

6) Not Used

7) Alarm/Shutdown Active when an alarm or shut down are present.

8) Not Used

9) Not Used

10) Not Used
11) Not Used
12) Not Used
13) Not Used
14) Not Used
15) Not Used

16) Not Used

Analog Inputs (All analog inputs can the turned off)

ANO) Suction Pressure Gives the suction pressure to the H-pump (4-20ma
signal)
AN1) Pump RPM Gives the H-pump rotational speed (4-20ma signal)
AN2) Discharge Pressure Discharge pressure from the H-Pump
AN3) Tank Level Tank level feeding the H-pump system if used
Page 6
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AN4) Vibration

Analog Outputs

ANO) VFD reference speed

AN1) Output flow control valve
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The overall vibration level of the H-pump.

The user can export either from the current terminal
or the voltage terminal. The current terminal is a
4-20ma signal and the voltage terminal is a 0-10Vdc

signal. DO NOT CONNECT TO BOTH | AND V
PERMENANT DAMAGE TO THE SYSTEM
CAN OCCUR.

The user can export either from the current terminal
or the voltage terminal. The current terminal is a
4-20ma signal and the voltage terminal is a 0-10Vdc

signal. DO NOT CONNECT TO BOTH | AND V
PERMENANT DAMAGE TO THE SYSTEM
CAN OCCUR.
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e All limit inputs expected to be dry contacts. The same power source that is used to power the
AID controller should be used as the power source for switch inputs. Any alarm limits not used
should be programmed to be normally open contacts so that limit alarm will be ignored.

e See input descriptions on page 3 for all other inputs
e All relays have 3A resistive rating (Fuse each output for protection)

e Each relay bus has an 8A maximum rating

e OUTPUT CONNECTIONS
WARNING!HHEEL

e The outputs for your AID H-pump controller only have two common bus connections for all of
the available outputs. It is imperative that all devices connected to these outputs all require the
same voltages and come from the same power source. Mixing power sources (even if they are
the same voltage) can destroy any parts and equipment connected to a single common bus.

L If different voltages are needed (for example the H-pump start output would probably be a 24

VDC requirement when using a VFD while the charge pump motor starter might need 120 VAC)
for any of the first 6 outputs (or the two outputs on the second common), then interposing
relays will be required to separate the different voltages from each other. And all relays used
would need to have activating coils that can use the same voltage (and voltage source) as other

tems driven directly without a relay. FAILURE TQ DO THIS MAY
DESTROY ALL CONNECTED COMPONENTS
AND YOUR AID H-PUMP
CONTROLLER!!!III!
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Throttling Valve

If a throttling valve is used. Provisions can been made to allow a fully modulating valve using either a
4-20ma or 0-10Vdc output from the MP5A controller off of analog output AN1. This can be either a
4-20ma or a 0-10Vdc output depending on what terminals you wire to. Do not attempt to connect to
both the voltage and current output from a single output at the same time. Damage to your MP5A will
occur.

Variable Speed Drive

If a VFD is used. Provisions have been made to allow a fully modulating motor control using a 4-20ma or
0-10Vdc output from the MP5A controller off of analog output ANO. This can be either a 4-20ma or a
0-10Vdc output depending on what terminals you wire to. Do not attempt to connect to both the
voltage and current output from a single output at the same time. Damage to your MP5A will occur.

If you have a VFD but do not want to run the VFD in a fully modulating manner based off of either the
suction or discharge pressure from the H-pump you can set the system to operate from the 10K Ohm
potentiometer on the panel door by pressing the button found on the “H-pump PID setup” screen.
Changing from PID to fixed speed will make the VFD take its speed command only from the
potentiometer and not from the H-pump controller. Showing all connections to a VFD are not possible in
this manual given the large proliferation of VFD controls and how they wire and control.

Analog Outputs

» Shields should be earthed, connected to the earth of the cabinet.
= An output can be wired to either current or voltage, use the appropriate wiring as shown below.
= Do not use current and voltage from the same source channel.

current/voltage
Circuit
profection
device

E — ov m — OV
2avoc | ¥ 24VDC

E va = —t +V

=]

=) v = Voltage

3 - [1 L ] connection

-

= | ant [;’ :

q — Current
[ OoOn B connection
npn

Olnm
24VDC|: Vi w
ov =
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Figure 5

Power Requirements

The AID H-pump controller requires a 24 VDC power source to operate the controller. The amperage
requirements are a maximum of .2 amps for the controller alone and the input power should be fused at
a maximum of 1 amp (fast blow) for the protection of the controller. The power supply used to power
your AID H-pump controller can be used to also power any other 24 VDC devices if the power supply is
sized correctly.

Relay outputs are rated for 3 amps resistive load and 1 amp inductive load. To increase the life of relay
contacts a diode can be placed in parallel on inductive DC loads and an RC snubber circuit in parallel with
the load on AC inductive loads. If any loads are greater than the relay contacts can operate at then and
interposing relay will be required to separate the high amperages from your AID H-pump controller.

Any panels installed outside should have lightening arrestors and surge suppressors installed. A
maximum of 25 Ohms of resistance should be maintained on earth ground connections per NEC code.
All local codes and regulations supercede any recommendations set forth in this manual.

Noise Mitigation

Electrical noise can be a serious problem on some installations and can prevent electronic equipment
from working correctly. While your AID H-pump controller is designed to operate in most environments
as is, when placed in a high noise environment extra steps may be required to mitigate the noise
affecting the control.

1) Separate 24 VDC wiring from all higher voltage wiring as much as possible. Including separate
conduits for power wiring and low voltage wiring. If required use shielded wire.

2) Rout each signal group along with a dedicated common wire. Do not use earth ground to
conduct signals back and forth to the PLC.

3) Foranalog and high speed |0, shielded twisted pair wires should be used.

4) Ground only one end of shield, and ground this shield as close as possible to the PLC. If this does
not work try connecting the ground at the opposite end or not connecting the shield ground at
all. NEVER CONECT BOTH ENDS OF A SHIELD WIRE TO GROUND.

5) Do not use shield as a conductor or ground return

6) Wire DC power supply lines to the closest PLC component and branch out power to other PLC
components (if present) from this point.

7) If the incoming power line needs filtering then use a grounded filtering device. The power filter
should be placed in the main supply power line before the first termination of power to any PLC
component.

Page 12
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8) A diode can be placed in parallel on inductive DC loads and an RC snubber circuit in parallel with

the load on AC inductive loads to help with noise also.

Physical Installation (in mm)
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e Panel Mount is NEMA 4x but is not UV stabilized for extended direct sunlight. If installed outside
a sunshield or UV blocked cover will extend the life of your controller.

® A Foam gasket (included with unit) must be installed between the controller and the control

panel to maintain a water tight rating.

e Tighten the four hold brackets equally to obtain a quality seal on the foam gasket

Property of AID 918-445-1254 Revl.1
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AID H-PUMP CONTROLLER Programming

Most of the inputs on the AID H-pump controller are programmable as to how the system reacts to
different pieces of information. There is exception to this programmability. The main on/off switch has
been fixed in its purpose and is required in your system. This switch must be closed to allow your
H-pump to run and this switch must be open for 4 seconds before and condition that has caused a
shutdown fault can be reset. Non shutdown alarms can be reset simply by touching the flashing “ALARM
ACKNOWLEDGE” button so that the system does not need to be stopped to clear the alarm

Entering and exiting the programming screens

T ank, Level Advanced
42 T AID l Industrial
1L Devices
-I—I-E_
e PUMPS]IDLE
St P All zpztems report normal.
tction Tres ON/OFF switch OFF
| 350 PS I | Tum switch ta manual ar auta
Dlizcharge Pres
[ 10535 PS5l |
Prmp BPM 0.00 Run Hours
[ 2200 FPM_ |
ibration Alarm IfO Setup
[ TNERTEE || History | Status | Menus

Entering the programming screens requires the use of a password. Press the “Setup Menus” button to
go to the operator level entry selection screen. There are three levels of passwords User, supervisor, or
Master. If the touch screen has not been touched for several minutes the controller will force the main
view screen to come back up.

Main

Screen

By touching one of the entry buttons an on screen keypad will pop up to allow entry of the required
password.

Page 14
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PUMP SETUP MalN MENU

Mﬂln

Sl::reen
Screen Saver

Delay Time

If a correct password is entered you will progress to the programming distribution menu. Depending on

which level of password has been entered you will see either more or less programming screens to go to.
What screens are available to the user and supervisor password level is set by anyone who has access to
the master password level. The passwords can be any number between 0 —4294967295.

Back

Main
Screen
Save your password in a safe place.
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The master user can also determine what screens the two non-master passwords to have access to. To

do this as a master level user you just go to the “Screen Access Edit” and touch the boxes to turn access

on or off.

| PASSWORD ACCESS EDITING PAGE

Sensar Setup Screen

Digital Input Setup
Screen

FID Setup

Start/Stop Edit

Property of AID
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Analog Sensor Setup

Analog Input 0 Sensor Setup
A0 oma | Low Range  High Range Units

100.0
Low shutdowndalarm Start Delay Detect Delay Restart Delap
FSI

High shutdown/alarm  Start Delay  Detect Delay Restart Delay
PS5l

Low  O=Uzed for shutdowns and requires manual rezet
1=Uzed for shutdown but restarts after restart delay
2=Usged for alarm indication and requires manual rezet

High  3=Used for alamn indication but clears after restart delay
4=Senzor values shown for infarmation only
B=Senzor turned off or not present in the system

Return to kenu

You have the ability to set the range of all of the 4-20ma sensors. If you decide to use the “VFD Rated
Amperage” it is not motor amperage it is whatever the maximum operating amps of the VFD is times 2
for FUJI VFDs. The standard FUJI MEGA unit sends an output 0-200% of rated amperage over a 4-20ma
signal.

Analog Input 1 Sensor Setup

- Low Fange  High Range Units

Law shutdowndalarm  Start Delay  Detect Delay Restart Delay
RP [DODDYO.00"

High shutdown/alarm  Start Delay  Detect Delay Restart Delay
RPH

Lonw 0=Uzed for shutdowns and requires manual rezet
T1=Uszed for shutdown but restarts after restart delay
2=1zed for alarm indication and requires manual rezet

High  3=Used for alarm indication but clears after restart delap
4=5Sensor values shown for information only
A=Senzar turned off or not present in the spstem

Eeturn to Menu

In addition to setting the analog sensor ranges you can make custom names for the sensor input as well.
Just touch the green box with the current name being used and a QWERTY keypad will pop up allowing
you to set whatever name is meaningful to your process.

Page 17
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Analog Input 2 Sensor Setup

- Low Fange  High Range Urits

Low shutdown/alarrn Start Delay  Detect Delay Restart Delay
Psl

High zhutdown/alarm Start Delay  Detect Delay Restart Delay
PS5l

Low O=Used for shutdowns and requires manual reset
1=Used for shutdown but restarts after restart delay
2=Usged for alarm indication and reguires manual rezet

High  3=Used for alam indication but clears after restart delay
4=5ensor values shown for information only
B=Senzor tumed off or not present in the spstem

Feturn to kenu

The engineering units are also programmable for what shows on screen. If you enter a value of 5 for
high and low shutdown reactions the system will know that the sensor is disabled and will not be used.
All indications of the sensor in question will disappear from the main viewing screen. As long as the
sensor is not one you are using for starting, stopping, or controlling the throttling valve then the system
can operate without that sensor.

Analog Input 3 Sensor Setup

- Low Fange  High Range Units

Low zhutdown/alarm  Start Delay  Detect Delay Restart Delay
FT

High shutdowndalarm Start Delay  Detect Delay Restart Delap
FT

Low  O=Uzed for shutdowns and requires manual reset
1=Uzed for shutdown but restarts after restart delay
2=Used faor alarm indication and requires manual rezet
High  3=Used for alam indication but clears after restart delay
4=5enzor values for information only
B=Senzor turned off or not prezent in the spstem

Feturn to kenu

You are able to select:

Start delay-(how long to wait after main motor startup to look at the high or low values. shutdown or
alarm indicator which may be useful for emergency operation if you are using redundant
pressure/temperature switches and a transducer fails.

Detect Delay- After the start up timer is complete how long will the system allow a failed condition to
occur before a shutdown or alarm.

Restart Delay-After an alarm or shutdown has been recorded you can have the system automatically
reset the system if desired. This timer is the amount of time to wait before resetting the system after
that type of alarm or shutdown.
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Analog Input 4 Sensor Setup

- Low Range  High Range Units

digh shutdowndalarm  Start Delay  Detect Delay Restart Delay
IMN/S

N=Uzed for shutdowns and requires manual reset
1=Uzed for shutdown but restarts after restart delay
2=Uzed for alarm indication and requires manual reset
A=Uzed for alarm indication but clears after restart delay
4=5enszor values shown for information anly
B=Senzor turmed off or not present in the system

Feturn to kenu =====

Start/Stop Entry

The start stop entry/edit screen is where you set the starting and stopping points for your H-pump

operation. You can set values for several of the analog inputs or one or more of the digital inputs

PUMP START AMD STOP POIMTS
Pump Controlled By Stop Paint Start Paint
A13 | Tank Level FT
al2 § Discharge Pres Fsl
AT § Suction Pres F5l

The pump can be started by:
0=413, 1=412, 2=A1
I=tdomentary Start/Stop Switches

4=haintained Bun Switch
Main

- i

If gtart/ztop iz by switch, digital inputz must be set to
support thiz control method.

Property of AID 918-445-1254 Revl.1
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Digital Inputs

The digital input configuration screens are where you are able to set the reaction of the controller to
almost every digital input in the system. If a sensor is not present this will allow the system to ignore the
missing input to the controller. Inputs 16 and 17 are special and not available for change.

The name of the input can be changed simply by touching the top green box and then entering the name
you want that input to be. The name of that input will automatically change everywhere in the program.

Digital Input #0 (i0) Configuration
Mame:

EXPECTED
STATE Startup detection delay:

[MO] -Fault when contact clozes.

COMTACT I3 o
CURREMTLY OFEM Restart time:

Detection time:

0=5hutdown manual reset, 1=Shutdown timed reset
2=plarm only manual reset, 3=Alarm only timed reset
4=tomentary input to start, 5=k omentary input to stop
B=td aintained start gignal, 7=Input not uzed

Feturn to kMenu

Just like all of the analog inputs the digital inputs have the three settable timers to Taylor system reaction
to the inputs.

Start delay-(how long to wait after main motor startup to look at the high or low values. shutdown or
alarm indicator which may be useful for emergency operation if you are using redundant
pressure/temperature switches and a transducer fails.

Detect Delay- After the start up timer is complete how long will the system allow a failed condition to
occur before a shutdown or alarm.
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Restart Delay-After an alarm or shutdown has been recorded you can have the system automatically

reset the system if desired. This timer is the amount of time to wait before resetting the system after
that type of alarm or shutdown.

Digital Input #1 (i1) Configuration

Mame:
EXPECTED
STATE Startup detection delay:
[NO] -Fault when contact clozes.  pataction time:
COMTALCT IS e
CURRENTL'Y OPEN Flestart time:

0=Shutdown manual rezet, 1=5hutdown timed reset
2=plarm only manual reset, 3=Alarm only timed reset
4=bdomentary input to start, =k omentary input to stop
B=td aintained start signal, 7=Input not used

Feturn to Menu

In addition to setting reactions you can determine if any of the digital inputs to the controller need to be

either normally open or normally closed. By touching the green box on the expected state the input can
be changed from normally open to normally closed.

Digital Input #2 (i2) Configuration

Marme:

E=PECTED
STATE Startup detection delay:
[MO] -Fault when contact closes. [0 ataction time:
COMTALCT IS .
CURRENTLY OPEN Fiestart time:

0=Shutdown manual rezet, 1=Shutdown timed reset
2=dlarm only manual reset, 3=dlarm only timed reset
d=bdomentarn input to start, B=komentary input to stop
B=taintained start signal, Y=lnput not used

RFeturn to benu

The lowest green box is where you set how the system is to react to this input. If you set an input to be

used for starting and stopping the system you must also set this desire on the start stop settings
page to match.
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VFD Control Setting

If you have a fully modulating VFD these settings are found in the “Pump Setup”. On this screen you are
able to choose if the VFD will be controlled from either discharge or suction pressure and what pressure
point you want to hold.

Pump PID Configuration

WED Controls Suction/Dizch F' Proportional Gain

I Integral G ain
.l':".|3.-‘lT ank. Level Tu:u Hold
W

i |2/Dizcharge F'ress To Hold

In addition if you are choosing to have a VFD but not run it in a fully modulating manner you can choose
that you want to run the VFD in a fixed mode. If selected, you will control the speed of the VFD with the
potentiometer mounted on the door. You must set P and | values of some kind to get modulation. If no
values are set (all set to 0) then there will be no modulation of any kind. A reasonable guess asto a
beginning set of values for P and | are either 50 and 10 or 25 and 5. If you are setting PID values
manually do not set a D value (D values make tuning by hand remarkably difficult at best). You have a
PID auto-tune button available to you. Before you attempt an auto-tune you need to understand that
the pressure you are controlling will go significantly over and under your actual set points (3 times) and
that this is normal and required to perform an auto-tune. (so set your alarm values and start stop values
accordingly out of the way to prevent shutting down while making an auto-tune). If the system stops or
faults before the auto tuning process is complete the values will be worthless and the process will have
to be started over again.
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Throttle Valve Configuration

b arial Pressure To Hold Phase Yariance

Deflector Aesponze

0 RFkd
10535 By
1450.0 5%

0.0 %5 by

10 STATUS

===== Feturn to kenu =====

Throttle Valve Configuration Screen:
Manual Pressure to Hold: If not using pump curve, this is the discharge pressure the

controller will attempt to maintain.

Deflector Response: This is the variable in the valve control process that takes into

accommodation the response of the valve constriction. This should not be adjusted manually.

Phase Variance: This is the variable in the valve control process that adjusts the amplitude

of response by the controller when the discharge pressure changes.

Q-factor: This is a variable in the valve control process that adds delay to its response.

Valve Auto tune Button: When initially configuring the throttle valve, Set your Phase Variance
at 100, Q-factor at 50 and press the Auto tune Button. When you run the pump, the discharge
pressure will modulate above and below the set point several times after which the controller
will select better values for the above three variables and the auto tune button will turn itself

off.

"Ov @ Stop" / "10v @ Stop" button: This controls what voltage is sent to the modulating
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throttle valve while the pump is OFF.

"V+ = +PSI" / "V+ = -PSI" button: This controls if a voltage increase to the modulating valve
raises or lowers the discharge pressure.

"Manual Set point" / "Use Pump Curve" button: This controls whether the controller maintains

a manual set point or uses a pump curve defined on the next screen in conjunction with the deflector,
Phase and Q variables on the earlier page together to make the system work.

There are also several monitor values displayed on this screen to aid in troubleshooting:
RPM - Pump Speed

PV - Current Discharge Pressure

SV - Current desired Discharge Pressure

MV - Current percent of signal being sent to modulating throttle valve.

Status - For use when using AID Phone tech support.

Pump Curve Configuration
PUMP RPM DISCHARGE PRESSURE

3600 RPM | -
3200 RPM . [OPSIL]
2500RPM|  OPSI |

[18001RPM| » FORSII
900RPM | OPSI |
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Communications Setup:

The MP5A controller comes standard with two 232/485 isolated communications ports. The ports are
set as RS232 ports as a standard. If RS485 communications is needed there are a series of dip switches
under the V200-18-E6B 1/0O board on the back of the display that need to be set per the label next to the
switches. Once settings have been made for communications type, speed, and network ID the power
must be cycled one time to make the changes work.

M etwark.

| Sernial Communications Setup Screen

0 =R5485 (@ 3600 B=R5232 =2 3600

1 =R5485 & 15200 B=RS5232 @ 153200

2 =R5485 & 35400 F=R5232 = 38400

3 =R5485 @ 57600 A=R5232 @ 57600

4 =R5485 @ 115200  g9=p5232 @115200
Senal communications are only on com port 2

3 D ata Bitg, 1 Stop Bit, and Parnity Mone
Diip switch zettings are required for BS 485 or RS232
and can be found under the W200 module.
Reset power after changes.

RS5485
Fin 14 zignal + DTR
Pin 6 B gignal - DSA
R5232 Pin 2 Gnd
Fir 3 T=D
Fir 4 R=D

i)

Pin#r "

If the end user prefers and Ethernet connection then the MP5A must be fitted with the optional Ethernet
card adapter. The Unit does NOT support Ethernet IP and only supports Modbus TCP over the Ethernet
connection.
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| Ethernet Communications Setup Screen |

P Address [
Subnet Mask [
Defautt Gateway

Main
Screen

Shutdown/Alarm History

From the main screen touch the “Alarm History” button to go to the shutdown and alarm history pages.
The system stores the detailed information for the last 100 faults and the last 100 alarms.

Tank Level Advanced
142 FT AID ' Industrial
mw Devices
-I—I-E_
-IL"ET‘F PUMPIS] IDLE
P All zpztems report normal.
uction Fres ON/OFF switch OFF
| 350 P | Turrn switch to manual or auto
Dlizcharge Pres
[ 10535 Psl |
Prmp BPM 0.00 Run Hours
[ 2200 RPM |

ibration Alarm IfO Setup
[ AIRTE | History | Status | Menus
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Higtary for shutdawn conditions
All 4-20ma analog have failed

091414 Digcharge Pre [Wibration

0 10:18 &AM 1] Psl 0o IN/S
Level/Suction | Suction Pres 4.0 ma ko VFD
oo FT 0.0 FRPM

&l systems report normal
Dizcharge Pre  [Vibration

| 1] Psl 0o IMN/S
Level/Suction | Syckion Pres 4.0 ma to VFD
s  F7T 00 RPM Alarm
Hiztary

wa Digcharge Pre  [Wibration
5 14 5 Psl n.o IM/S
Level/Suction | Suction Pres 4.0 ma ta VFD

0.0  FAPM

Press the page up/page down buttons to navigate forward and backward through the alarm history.
After 100 samples have been stored the 101°* event will push out the oldest shutdown from history.

Hiztaory for alarm only conditions

All zpztemsz report narmal

Dizcharge Pre  |Wibration

0 1] PSI 0.0 IM/S
Level/Suction | Suction Pres 4.0 ma to WFD
oo FT 0.0 RPM

zhems report normal

Dizcharge Pre |Wibration
1 ] PS5l 0.0 IM/S
Level/Suction | Suction Pres 4.0 ma to WFD
0 FT 00 RPW

zhems report normal
Dizcharge Pre [ Wibration

. I PS5l 0.0 IM/S
Lewel/Suction | Sucton Pres  [4.0 mataYFD
nao FT nao RP

System 1/0 Status

Tank Level Advanced
142 FT AID l Industrial
m Devices
- _—
e PUMP(S] IDLE
St P All zpztems report normal.
uchion Fres OMJOFF switch OFF
| 350 P | Turrn switch to manual or auto
Dlizcharge Pres
[ 10535 Psl |
Prmp BPM 0.00 Run Hours
[ 2200 FPM_ |

ibration Alarm If0 Setup
[ TNERTEE || History | Status | Menus
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Press the 1/0 status button to see the live status of all digital and analog inputs on one page and all

digital and analog outputs on another.

| Syztem Input Status ||
Dizcrete [nputs [Onoar OFF)
10 1 |2 13 14 15 |6 I7 5]

Open |Open [Open |Open |Jpen |Open |Open | Open
13 no | 2| nafn4 (s 06| 17

A T o O g I Il EC i S
Open |Open [Open |Open |Jpen |Open |Open | Open

Analog Inputs
[a10]0.0ma [[a2[00ma |[a4]0.0ma |
(a1 0.0vde |[a3]0.0ma |

Output
Status Back

| Systemn Output Status ||

Digcrete Outputs [On or O]
o001 (02 |03 |04 (050607 |08

0100010100100

OFF | oFF | 0FF | oFF | OFF | OFF | oFF [ OFF | OFF
05 0100711 [(M2[013|014|015|016

O(010]01010[0]0

OFF | OFF | 0FF | OFF | OFF | OFF | OFF [ OFF

Analog Outputs

Al0[40ma | -
ain
Al114.0
Screen | BaCk

Troubleshooting

There are input and output diagnostic screens to help you see what switches are open and closed and
what all of the analog input and output values are. There are also history screens that will allow you to
see the main operating conditions for both the last 100 shutdown faults and the last 100 non shutdown

alarms.
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| Syztern lnput Status ||

Digcrete [nputs (On or OFf)
10 11 |2 I3 14 |5 |6 |7 13

Open |Open |Open |Open |Open [Qpen [Open [Open | Open
19 Ao M jn2inNa | 4 [ ns | nefns

I g B o R g A P S
Open |Open |Open |Open (Open [Open |Open | Open | Open

Analog Inputs
[a10]0.0ma  |[a12[0.0ma |[al40.0ma |
[a11]0.0%de |[AaIE00ma |

Output

Status Bl

| System Output Status ||

Digcrete Outputs (On or OFf)
DO 01|02 (03|04 |05 |06 07|08

O10|010]010|0[0[|0

OFF | OFF | OFF | OFF | oFF | oFF | ofFF | 0FF | OFF
09 010011212013 014 |016[016

010010010010

OFF | OFF | OFF | 0FF | 0FF | OFF [ OFF | OFF

Analog Outputs

Al0[4.0ma |

Main
A17114.0
Scroen | Back

Hiztary far shutdown conditions

All 4 -20ma analog zensors have failed

0941414 Dizcharge Pre  |Vibration
0 10:18 Ak 1] PS5l 0.0 IMN/S
Lesel/Suction | Suction Pres 4.0 ma to VFD

oo FT 0.0  RPM

4] zysberns report normal

Digcharge Pre  [Wibration
o _ I PSI 0.0 IMN/S
Level/Suction | Suction Pres 4.0 ma ta WFD

s  FT 0.0  RPM

w Digcharge Pre  [Vibration
5 14 5 PS5 0.0 IM/S
Lewvel/Suction | Suction Pres 4.0 ma to WFD

oo FT 0.0 APM

The following is a list of common troubleshooting issues.
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Nothing shows on the AID MP5A screen

24 VDC power has failed and is not present
on terminals +V and OV.

Fuse in the 24 VDC power line is blown.

Positive and negative power lines are
connected incorrectly.

The controller has failed and should be
replaced.

There was a noise spike of enough size that
it froze the controller and noise
suppression needs to be installed on all
inductive devices,

The AID MP5A lights up and text is on the screen
but my H-pump will not run. The screen says that
nothing is wrong.

The start point must be met before the
controller will operate the H-pump.

The HOA switch must be in the hand or
auto position.

| have a fault indicated on the screen but | can’t
figure out how to make it clear correctly

The HOA switch that should be wired to
inputs 16 & 17 of the AID H-pump
controller must open and stay open for 5
seconds to reset an alarm. When you
open the on/off switch the screen will
continue to show whatever alarm is active
until 4 seconds has passed.

My AID H-pump controller has the required inputs
to start the H-pump but there is a long time delay
before the H-pump starts

The AID H-pump controller has a built in
pre-charge pump run time. Even if you do
not have a pre-charge pump the time delay
is still active.

The charge pump delay timer resets and
runs every time the H-pump is stopped
and restarted for any reason.

My H-pump starts, but then shuts down on either
low discharge pressure or low oil pressure.

Your H-pump is not building pressure on
either the oil pressure or the discharge
pressure fast enough before the delay
timer times out for either of these inputs.
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Check your timer settings and extend them
if reasonable.

There is something really wrong with the
H-pump and a repair needs to take place.

The input switch(s) or the analog sensors
for oil pressure and discharge pressure
should be indicating a pressure greater
than your set points when adequate
pressure is present for either input. Check
the wiring on the appropriate input and
correct if necessary.

There is a digital input to be one or both of
these faults and you need to check the
operation of the switches.

My H-pump and/or my charge pump does not run
but AID H-pump controller says the system is
running correctly.

Is an auxiliary contact on motor wired
correctly and programmed correctly for
the digital input.

Is the overload of the motor starter wired
correctly to open the motor contactor in
the case of an overload?

My H-pump starts normally but quickly shuts down
indicating an H-pump motor run failure.

If using a motor contactor, is an auxiliary
contact wired on the motor contactor to
complete the required input to your AID
H-pump controller?

If using a VFD, are the run indication
contacts of the VFD wired/programmed to
be a closed contact whenever the VFD is
running and wired to your run input.

My H-pump starts normally but quickly shuts down
and indicates a charge pump motor run failure.

If using a motor contactor, is an auxiliary
contact wired on the motor contactor to
only be closed when the motor contactor
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is closed, and is it wired correctly to the
AID H-pump controller?

If using a VFD is the run indication of the
VFD wired/programmed to be a closed
contact whenever the VFD is running.

The VFD for my H-pump motor has faulted but as
soon as | reset the VFD fault my H-pump starts
back up on its own.

Since VFDs are capable of resetting certain
types of faults automatically your AID
H-pump controller has been programmed
to allow the restart of the H-pump even
when the H-pump running signal has been
lost if the reason for that loss is the VFD
being faulted.

If you do not want an automatic restart on
VFD reset then program the VFD failed
parameter to make a VFD fault require
either a manual or timed restart

My throttling valve opens but never closes The throttling valve will open if it is set to respond

to a different type of signal than you are exporting
from the MP5A to the valve. For example if you
wire a 0-10V signal to a 4-20ma input on a valve it
would stay at maximum signal to the valve forever
unless the output from the MP5A is OV.

The throttling valve is working in reverse from the
programming you have in your MP5A. Check the
valve operation compared to the programming on
the throttling valve to see if they are correct.

| cannot get the PID loop to work the way | want
for the VFD. What the heck is a PID loop anyway!!

A PID loop allows an electrical device to be
better controlled through a mathematical
calculation of how far away you are from

Property of AID 918-445-1254 Revl.1

Page 32
3/2014




your set point and how fast the system
reacts to changes to the VFD or valve. This
can be a very difficult thing to get correct.
The actual calculations will not be covered
here, but you can look online for many
theoretical explanations of PID loops Your
MP5A controller has an auto-tune function
for both the VFD setup and the throttling
valve setup.

Whenever you are going to run a PID
auto-tune you need to take some pre-steps
before you try to run the auto-tune.
Change the points where your H-pump will
start and stop well outside of their normal
settings so that the H-pump will be able to
run even if the suction or discharge
pressures are outside of their normal
settings. PID tuning requires that the
output to the modulating device be forced
to un-normal operating conditions so that
the controller can see what the effects are.
You will also need to disable and low and
high level pressure shutdowns that could
cause the H-pump to stop during the
process.

To run an auto-tune set up the controller
to temporarily prevent a shutdown then
press the auto-tune button on the PID
setup screens. Only auto-tune one
function at a time and never both at the
same time. After pressing the auto-tune
button the controller will cause the
speed/position of the modulating device
to move radically so that the controller can
see the rates of change and be able to
make the math calculations. It will do this
three times and then it will record the
needed values and populate the P, I, D
values with the ones the auto-tune thinks
will work for you. Auto-tuning is not 100%
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effective, but even if it does not work
exactly it will get you close enough that
you can manually alter the values of PI,D
to get where you need to be. Sometimes
running an auto-tune more than once will
get better results. If after 3 attempts it still
does not work try manual manipulation of
the values.

My H-pump controls are working but the amount
of amperage needed to start my H-pump motor is
very high. (possible overloading)

Check your VFD settings.

Check the operation and settings on your
throttling valve if you have one. The

throttling valve may need to be open to a
specific position to prevent hard starting.

Mechanical problem: repair the H-pump
and or motor.

| don’t have one or more of the limit inputs that
are available for use on the AID H-pump controller.
What should | do?

Your AID H-pump controller has been
made to allow what is the maximum
number of limit switches a system would
regularly have. It is not required to use all
of the listed limit switches to make the
system function correctly.

Any limit shutdowns that are not used can
be disabled by setting their system
reaction setting to 7 or by making the
switch contact consider an open circuit to
be a good running condition.

The relay contacts provided on the AID H-pump
controller do not have enough amperage to
operate the device | want to connect. What should
| do?

Your relay outputs will drive most devices
you want to connect, but if you need more
amperage then have the control output
activate a relay with higher amperage
capability and drive your higher amperage
device off of a normally open set of
contacts from that relay.

| have plenty of amperage available to me on my
relay outputs from the AID H-pump controller, but
the voltage | need to feed to my VFD start or other

You only have two common lines for the
relay outputs available to your controller.
If you need to accommodate other
voltages you will need to install
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devices are not the same as other devices on the
same common for these relays.

intermediary relays that all have coils that
use the same voltage as other items driven
on these outputs. Then use the normally
open contact set(s) from your relay to
activate the devices with the different
voltage requirements.

FAILURE TO KEEP ALL VOLTAGES THE
SAME ON A SINGLE OUTPUT POWER BUS
WILL DAMAGE SOME OR ALL OF THE
CONNECTED DEVICES AND YOUR AID
H-PUMP CONTROLLER.

| customized my password, but now | can’t
remember what it is. What do | do?

If the password you are using is either the
user or supervisor password then contact
whoever has access to the master
password to go into the controller and tell
you want your level of password is.

You will need to send your AID H-pump
controller into the factory to have the
password reset. To mail the controller, pull
out connectors from the controller (do not
unwire any connections), remove the
controller, and ship to the required
address.

AID H-PUMP CONTROLLER Screen Messages

Message number Message
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MODBUS RTU COMMUNICATIONS

Port 2 of your MP5A has been designated as an RS485 Modbus RTU communications port. The
port is a slave port and will allow an outside master to read and write to data locations. To

configure the MP5A communications settings you must log into MP5A master password section
and then you will be able to designate what you want the MP5A ID number to be (0-99) and
what communications speed you want on the channel. You can choose between 9600, 19200.

38400, 57600, or 115200 baud. There are 8 data bits, one stop bit, and parity none.

You can also set the comm8unications to be RS232. Jumpers on the back on your MP5A must

also be set to support the communications style you want to use.

Senial Communications 5etup Screen i

0 = F5435 & 3600 5=R5232 (=2 9600

1 =R5485 = 13200 E=H523 (= 13200
2 = R5485 (= 35400 =523 (& 35400
3 =FR5485 & 57600 8=R5232 (& 57600
4 =HR5480 @ 115200 9=RS5232 @115200

Metwork:

Serial communications are only on com part 2
8 Data Bits, 1 Stop Bit, and Parity Mone
Dip zwitch zettingz are required for B5485 ar R5232
and can be found under the Y200 module.

_;-*' H
Bin #1 Fin 3 Te=D

Reset power after changes.

R5485
Fin 1 & zignal + DTH
Fin & B zignal - D5R
R5232 Fin 2 Gnd

Screen

i

Fin 4 ReD

Available Modbus codes are:

01
03
15
16

INPUTS

Read coils the maximum read is 1900 bits

Read holding registers the maximum read is 124 integers
Force coils the maximum write is 1900 bits

Preset holding registers the maximum write is 124 integers
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Modbus Address Information

Decimal Hex

24576 6000
24577 6001
24578 6002
24579 6003
24580 6004
24581 6005
24582 6006
24583 6007
24584 6008
24585 6009
24586 600A
24587  600B
24588  600C
24589 600D
24590  600E
24591  6O0F
24592 6010
24593 6011
OUTPUTS

Decimal Hex

16384 4000
16385 4001
16386 4002
16387 4003
16388 4004
16389 4005
16390 4006
16391 4007
16392 4008
16393 4009
16394  400A
16395  400B
16396  400C
16397 400D
16398  400E
16399  400F
16400 4010

Description
Controller Input 10
Controller Input 11
Controller Input 12
Controller Input I3
Controller Input 14
Controller Input I5
Controller Input 16
Controller Input |7
Controller Input |18
Controller Input 19
Controller Input 110
Controller Input 111
Controller Input 112
Controller Input 113
Controller Input 114
Controller Input 115
Controller Input 116
Controller Input 117

Description
Controller output 0
Controller output 1
Controller output 2
Controller output 3
Controller output 4
Controller output 5
Controller output 6
Controller output 7
Controller output 8
Controller output 9
Controller output 10
Controller output 11
Controller output 12
Controller output 13
Controlleroutput 14
Controller output 15
Controller output 16

INTERNAL SYSTEM NOTIFICATIONS

Property of AID
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Type

Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary

Type

Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary

0

O 00 00 OO0 00000 OO 00O OO0

0

O OO0 0O 0O 00O 0O 0C 00 0O 0o O o o

Implied Read/ Modbus
Low Range High Range Decimal Write Function Code
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
1 None R 01
Implied Read/ Modbus
Low Range HighRange Decimal Write Function Code
1 None R i 01
1 None R 01
1 None R 01
1 None R 01
1 None R f 01
1 None R i 01
1 None R i 01
1 None R i 01
1 None R i 01
1 None R 01
1 None R 01
1 None R 01
1 None R i 01
1 None R f 01
1 None R i 01
1 None R i 01
1 None R i 01
Page 37
3/2014



Decdima
126
127
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

INTEGER DATA

Property of AID

Hex
7E
7F
12C
12D
1%
12F
130
131
132
133
134
135
136
137
138
139
13A
138
190
191
192
193
194
195
1%
197
198
199
19A
198
19C
19D
19E
19

Description
System has an alarm
system has a shutdown
Input O fault indication
Input 1 faultindication
Input 2 fault indication
Input 3 fault indication
Input 4 fault indication
Input 5 fault indication
Input & fault indication
Input 7 fault indication
Input 8 fault indication
Input 9 fault indication
Input 10 fault indication
Input 11 fault indication
Input 12 fault indication
Input 13 fault indication
Input 14 fault indication
Input 15 fault indication
Input Oalarm indication
Input 1 alarm indication
Input 2 alarm indication
Input 3alarm indication
Input 4alarm indication
Input 5alarm indication
Input 6alarm indication
Input 7 alarm indication
Input 8alarm indication
Input 9alarm indication
Input 10 alarm indication
Input 11 alarm indication
Input 12 alarm indication
Input 13 alarm indication
Input 14 alarm indication
Input 15 alarm indication

918-445-1254

Revl.1

Implied Read/

Modbus

Type LowRange High Range Decimal Write Function Code

Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary

0

o0 o0 oo o0 o o000 o o0 oo 0o o0 oo oo oo oo oo

None
Mone
Mone
None
None
Mone
Mone
None
None
Mone
Mone
None
Mone
Mone
None
None
Mone
Mone
None
Mone
Mone
None
None
Mone
Mone
None
None
Mone
Mone
None
Mone
Mone
None

e R e s R e e = i = B T I R S e e e e e e e e N e R N R

None

3/2014

R

=l R~ R~ R = R~ R~ R i = B = R« B v i« R« B« B = = = R = B v B« B = R~ B =~ R = B = B = == i = B B« B = i =

r

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
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Dedtrnal
0

[Nl - R - SV I

12
16
17
13
20
21
24
23
26
7
32
a2
74

a0
100
101
102
103
104
103
106
107
108
109
110
121
132
125
126
127
143
143
151
171
172
151
192
193
206
210
211
212
213
214
220
221
232
223
224

Property of AID

Hesx

a0
64
3]
EE
&7
g2
69

6B
6C
&0
6E

EHHAE

95

ROLREERY

D2
03
D4
DS
D&
D
oD
DE
DF
Ed

Description
Analog Input 3 Raw Data
Analog Input 2 Raw Data
Analog Input 0 Raw Data
Analog Input 4 Raw Data
Analog Input 1 Raw Data
Analog lnput 4 engineering (Wibration)
Analoginput 1laow alarm/shutdawn point
Analog input 1 high alarm/shutdown point
AN out 0 4-20ma output tomain pumpWFD
Systerm Operational Status
Fump System Start Method
A0 out 1 throttling valve 4-20ma output
Analoginput 2 Low sensor range (tank level)
Analoginput 2 High sensor range (tank level)
Analoginput 4low sensor range (vibration)
Analoginput 4high sensor range (vibration)
Analoginput 0 low sensor range (amps)
Analog input 0 high sensor range (amps)
Analoginput 1low sensor range (Suction)
Analog input 1 high sensor range (Suction)
Analoginput 3 engineering (tank leveal)

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

Analoginput 2 Engineering (Discharge Pressure)  Integer

Analog input 0 Engineering (amps)
Analoginput 1engineering (1nlet Suction)
Analoginput 3Low alarm point (tank level)
Analoginput 3High alarm poirt (tank level)

Integer
Integer
Integer
Integer

Analoginput 2 low alarm paoint (Discharge Pressure) Integer
Analoginput 2 highalarm point (Discharge Pressure) Integer

Analoginput 4high alarm point (wibration)
Analoginput 0 low alarm point (amps)
Analog input 0 high alarm point (amps)

Analoginput 3 Low stop point (tank level)

Analog input 2 High start point (tank level)
Analoginput 1 low stop point (Suction)

Analoginput 1 high start point (Suction)

Analoginput 3P0 point to hold (tank level)

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

Analoginput 2 PID point tohold (Discharge Pressure) Integer

hain pump FID loop P value
Main purmnp PIDoop | value
fain pump PID loop D value
Fixed%FD Fast Speed Settingin 0.0 to 100.0%
Fixed “wFD Slow Speed Setting In 0.0 to 100.0%
System alarm/Shutdown messaging
Current comrmunications speed
Metwoark 1D
Throttling valve Phase varience
Trottling valve Q-factor
Throttling valve Deflector response
Throttling valve manual setting
RPN curve 1 for throttling valve
RPRA curve 2 for throttling valve
RPM curve 3 for throttling valve
RPM curve 4for throttling valve
RPIA curve S for throttling valve
Pressure oncurve 1 forthrottling valve
Pressure oncurve 2 for thrattling valve
Pressure on curve 3 for throttling valve
Pressure oncurve 4 for throttling valve
Pressure oncurve 5 for throttling valve

918-445-1254

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

Revl.1

1]

16384
1024
1024

16384
1024

32767

3276T

32767
4038

4
4
4098

32767

32767

I276T

32T7RT

32767

3276T

32767

I276T

I276T

32767

3276T

3276T

32767

32767

I276T

32767

32T7RT

3276T

32767

32767

32767

32767

I276T

32T7RT

32767

32767

32767

32767
1000
1000

234

254
32767
2767
2767
22767
32767
32767
32767
32767
2767
2767
22767
32767
32767
32767

Implied  Read/
Type Low Range High Range Decimal  Write Function Code
r

0

EIR e T e B e Y e R e Y e

= = I e e e e e e e e e e e e I e e e R -

*
*
*

Ll i el e i i = = =T =
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R

o D 1o D

hodbus

02
02
02
02
03

02/18

03/16

03/16
0z

03/16

03/16
02

02/18

03/16

03/16

0316

03/16

03/16

03/16

03/16
02
02
02
02

03/16

02/18

03/16

03/16

0316

03/16

03/16

0316

02/18

03/16

03/16

0316

03/16

0316

03/16

02/18

03/16

03/16
0z
02
02

0316

03/16

03/16

0316

03/16

03/16

0316

02/18

03/16

03/16

0316

03/16

0316

03/16
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3000 BBS Histarical Fault codes (1 of 100) Newest First Integer 0 30
3001 BB9 Historical Fault codes (2 of 100) Newest First Integer 0 30
Integer 0 30
Integer 0 30
. Integer 0 30
3099 C1B Historical Fault codes (100 of 100) Newest First Integer 0 30
3100 cic Historical Alarm codes (1 of 100) Newest First Integer 0 30
3101 CciD Historical Alarm codes (2 of 100) Newest First Integer 0 30
Integer 0 30
Integer 0 30
. Integer 0 30
3199 C7F Historical Alarm codes (100 of 100) Newest First  Integer 0 30
4004 FA4 VFD Output amps Integer  -32768 32767
32 BIT LONG
28690 7012 Total Main Pump run hours Long Signed +/-2,147,483,647
28692 7014  Analoginput 2 low sensor range (discharge press) Long Signed +/-2,147,483,647
28693 7015 Analoginput 2 highsensorrange (discharge Press) Long Signed +/-2,147,483,647
28696 7018 Analog Input 2 32 bit register engineering units Long Signed +/-2,147,483,647
28703 J01F Analog Input 2 high alarm/shutdown point Long Signed +/-2,147,483,647
28708 7024 Analog input 2 stop point (discharge press) Long Signed +/-2,147,483,647
28709 7025 Analog input 2 start point {discharge Press) Long Signed +/-2,147,483,647
* Pump System Operation Status Messages
0 Pump(s) Idle
1 Pre-Charge Pump Started
2 Main Pump Is Running
3 The Pump System has Faulted
4 Pump Running With Alarm
**  Pump System Start/Stop System
0 Analog Input 3
1 Analog Input 2
2 Analog Input 1
3 Momentary start and momentary stop switches (using Di inputs)
4 Maintained start/stop using single Di input
k% System Messages Alarms And Shutdowns
0 All systems report normal
1 Analog Input AN3 sensor failure
2 Analog Input AN2 sensor failure
3 Analog Input AN1 sensor failure
4 Analog Input AN4 sensor failure
5 Analog Input ANO sensor failure
6 All analog sensors have failed
7 Digital Input DiO faulted
8 Digital Input Dil faulted
Property of AID 918-445-1254 Revl.1 3/2014

+H
+H
+H
+H
+H
+H
+H
+H
+H
+H
+H
+H
1

=== B~ =~ R~ R = R R v B s Bp= s B~ B = i v

R/AW
R/AW

R/W
R/W
R/W

03
03
03
03
03
03
03
03
03
03
03
03
03

03
03/16
03/16
03
03/16
03/16
03/16
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

01
03
15
16

Digital Input Di2 faulted

Digital Input Di3 faulted

Digital Input Di4 faulted

Digital Input Di5 faulted

Digital Input Di6 faulted

Digital Input Di7 faulted

Digital Input Di8 faulted

Digital Input Di9 faulted

Digital Input Di10 faulted

Digital Input Dil1 faulted

Digital Input Di12 faulted

Digital Input Dil13 faulted

Digital Input Di14 faulted

Digital Input Dil5 faulted

The on/off switch is off and all faults reset

Analog Input AI3 low alarm/shutdown trip

Analog Input AI3 high alarm/shutdown trip
Analog Input Al2 low alarm/shutdown trip
Analog Input Al2 high alarm/shutdown trip
Analog Input AIO low alarm/shutdown trip
Analog Input AIO high alarm/shutdown trip
Analog Input Al4 high alarm/shutdown trip
Analog Input All low alarm/shutdown trip
Analog Input Al1 high alarm/shutdown trip
Not used

Not used

Not used

Not used

Not used

Not used

Messaging Error

Read coils the maximum read is 1900 bits

Read holding registers the maximum read is 124 integers
Force coils the maximum write is 1900 bits

Preset holding registers the maximum write is 124 integers

Property of AID 918-445-1254 Revl.1 3/2014
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Communication Ports
This series comprises 2 RS232/R5485 senal ports and a CANbus port.

& » Tum off power before making communications connections.

Caution » Always use the appropriate port adapters.

The serial ports are type RJ-11 and may be set to either R3232 or R3485 via DIF switches, in
accordance with the table shown below.

Use R3232 to download programs from a PC, and to communicate with seral devices and
applications, such as SCADA.

Use RS485 to create a multi-drop network containing up to 32 devices.

Pinouts
The pinouts below show PLC port signals.

To connect a PC to a port that is set to R5485, remove the R5485 connector, and connect the PC to
the PLC via the programming cable. Note that this is possible only if flow conftrol signals are not used

{which is the standard case).

RS232 RS485" Controller Port

Pin # Description Pin # Description

1* DTR signal 1 A signal (+)

2 OV reference 2 (RS232 signal) ]
3 TXD signal 3 {RS232 signal) =

4 RXD signal 4 (RS232 signal) Pn#r [ L. I
Li] 0% reference 5 (RS232 signal)

6* DSR signal ] B signal (-)

*Standard programming cables do not provide connection peints for pins 1 and 6.

**When a port is adapted to RS485, Pin 1 (DTR) is used for signal A,
and Pin 6 (DSR) signal is used for signal B.

RS232 to RS485: Changing DIP Switch Settings
The poris are set to RS232 by factory default.

To change the setlings, first remove the Snap-in O Module, if one is installed, and then set the
switches according to the following table.

RS232/R5485: DIP Switch Settings
The settings below are for each COM port.

Switch Settings OHN COM1

1 2 3 4 5 6 I 123456 _"‘E
R&232* OM ON ON OFF | ON OFF DIP switch
RS5485 OFF | OFF | OFF | ON OFF | ON
RS485 with ON |ON |OFF|(ON |OFF | ON ™ comz
termination™ I 123456 —rm
*Diefault factony setting DIP switch
**Causes the unit to function as an end unit in an RS485 network
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The TCP/IP settings are enterable on the Ethernet screen found inside the “Communications”
section. You are able to specify the IP address, the subnet mask, and the default gateway. The

Modbus ID number is fixed and cannot be changed (255) and the port number is fixed and
cannot be changed (502).

| Ethernet Communications S etup 5creen |

P Address [
Subnet Mask [
Defautt Gateway [

Main
Screen

Page 43
Property of AID 918-445-1254 Revl.1 3/2014



