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USER WARNING : CAUTION

Water Treatment Controllers operate steam and water valves and may pump hazardous, corrosive and toxic chemicals. 

Opening the controller enclosure cover exposes users to the risk of electrical shock at power line voltages.

Understand fully the implications of the control setpoints, chemical feed methods, interlocks and alarms that you select. 

Harm to personnel and damage to equipment may result from mis-application.

Unplug or turn OFF the AC power to the controller if you have any concerns regarding safety or incorrect controller operation and notify supervisory staff.

TV Remote Keypad Use

If the Keypad does not respond, press the TV button.

Smart controllers think that they are SONY TV’s

POWER       Escape, used to clear the screen & return to a previous menu

ENTER        Selects the main menu. Used to end any numerical entry

CHANNEL UP/DOWN  Moves up & down, selects, set date & biotimer #’s

VOLUME UP/DOWN    Moves back & forth across the screen

LAST or PREVious    Backspace, used to correct & edit number entry.     

1.  Overview



1.1 ‘AS’ & Flex Controllers











The Technical manual details controller functions not covered in the controller Installation and Maintenance manual for the Smart Flex and Smart Automated Service, ‘AS’ series controllers.

Flex & ‘AS’ series controllers only differ in the number of Sensor Inputs and Relay Outputs

Operator functions and the user interface are identical in both controllers.

Flex Controllers: Two pH or ORP, two conductivity and thermal sensors drives are built-in to each controller.

‘AS’ Controllers: One pH or ORP, one conductivity and thermal sensor drive are built-in to each controller.

	Controller

Type
	Power

Relays

(1)
	Water

Meter

Inputs

(2)
	4-20mA

Inputs

(3)
	4-20mA

Outputs

(4)
	Dry

Contact

Inputs

(5)
	120VAC

Fusing

(6)

	Flex
	8  
	3
	8
	4
	6
	7 amp

	‘AS’
	5
	6
	4
	4
	4
	5 amp


Notes:

1. Each controller includes 4 SPDT, NO & NC relays for motorized valves. The controller powers the load pump, valve or solenoid with 120VAC.

2. Each water meter input can accept either contact head or three wire paddlewheel & turbine meters in any combination from both two and three wire meters.

3. 4-20mA inputs may be used for accessory sensors, extra conductivities, pH’s, ORPs, corrosion rate sensors and/or any user supplied 4-20mA signal.

4. Any measured sensor or relay control can be directed towards any of the 4-20mA outputs.

5. Used for flowswitches, low level switches, operating interlocks.

6. Flex series have a second 1Amp fuse for the controller electronics.

1.2 Supporting Information Sources




Accessories and controller options have dedicated manuals, available at www.aquatrac.com
Controller installation specifications are also available in downloadable formats.

	Option
	Accessory – Option
	Manual File

	-CR          (Steel)

-CR/CU    (Copper)

-CR/AM    (Admiralty)
	SMART Corr 

Corrosion Rate Sensor.
	LPRMAN3.doc

	-IC, IO, IP
	4-20 mA Current Loop Driver


	LOOPMAN2.doc

	-L1, L2, L3, L4 or L5
	Liquid Level Sensor
	LLS_NM.doc

	LVS-36, LVS-48
	Liquid Level Switches, 36” & 48”
	UG_LVS.doc

	M2RS485
	RS232 to RS485 Converter Set

Extends serial; cable beyond 250ft. in any one building.
	RS485.doc

	MEXTPH
	pH Amplifier, 

Installation & Operation
	PHMANA.doc

	-NT
	FlexNET 

Controller-to-Controller Networking
	Netman.doc

	SAB-TF
	Temperature Measurement
	SAB-TF.doc

	Trckstr, Trckstr-LN
	Trackster
	Trman_20.doc


2. Trouble Shooting Sequences










2.1 Feed Limit Timers, Fuses, Water Damage

The most common controller faults in order of frequency are:

1. Feed Limit Timers

Only feed limit timer alarms, open interlocks and flowswitches, prevent chemical pump from operating.

Alarms on sensors, water meters, flowswitches and system level alarms do not prevent pumps and valves from operating.

‘Clear Alarms’ to restart pumps and valves and refer to section 2.7 Pump-Valve-Solenoid Problems & Alarms

2. Blown Fuses

AQUATRAC part ‘FUSES’ contains 10 each of Flex Relay Fuse, AS Controller Fuse and 2Smart or SMART1 fuse for a total of 30 fuses.  

All of AQUATRAC’s controller fuses may be purchased from DIGI-KEY, 1-800-344-4539 

	Description
	DIGI-KEY Part#

	Flex Relay Fuse
Littelfuse 2AG   7Amp, 125VAC
	F653-ND

	Flex Control Fuse
Littelfuse 2AG   1Amp, 250VAC
	F645-ND

	AS Controller Fuse
Littelfuse 2AG   5Amp, 125VAC
	F652-ND

	2Smart  & SMART1 Fuses
Littelfuse 3AG   5Amp, 250VAC
	F123-ND


Flex controllers use a separate 7 amp fuse for the relays.

The Flex control electronics are fused with a 1 amp fuse.

REPLACING FUSES:

Unplug the controller power cord. 

If the controller AC power is hardwired, turn OFF the feed circuit breaker.

Verify that the AC power is OFF before removing the open fuse.

If you’re continually blowing fuses, disconnect all pumps, valves and solenoids and reconnect sequentially until you identify the cause of fusing.

WARNING: Controllers are not fused for fractional horsepower pumps.

These pumps require an external motor start relay with 120VAC coil.

3. Water Damage

Failure to securely close the enclosure door fails more controllers than miswiring.  Look along the top 
surface of the door mounted circuit board for the signs of water damage Usually a white water hardness 
deposits is visible on electronic components and connectors.


In extreme cases blue copper corrosion products will be visible on the surface of the controller circuit 
board.


A broken flowswitch shaft will leak water up the red flowswitch cable and onto the ‘U’ and or ‘X’ status 
switch inputs.

Water damaged controllers are usually not repairable and require replacement of the controller door 
assembly. If the controller power is ON when the door is wetted, partial or total controller failure will 
occur. 
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Temperature

5.

Yes
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 3.

1.

  Very low conductivity is usually caused by open

wiring or non-immersed sensor.

If sensor cabling is extended, inspect splices for

opens or color switching at splice.

If sensor is installed in the top of a partially filled pipe,

relocate to sidewall

2.  

Temperature OK if within +/-10F

If not, check wiring polarity and verify sensor type ,

See 

6. 

    Single point Calibrate, OK if Gain = 0.36,

Offset = -459 +/-25

3.  

Verify sensor pulled all the way back so face flush

with leg of 'T'. Sleeve on sensor sets correct location.

OK

Check for

fouling 

 4.

Correct

Sensor Type

6.

Yes

No

Check for

flow 

 7.

OK

Entrained

Air 

 8.

4.  

Visibly inspect sensor for mechanical damage or

deposits. If deposits, clean with dilute HCl.

If no deposit visible, clean with alcohol or soap &

water & re-install. If conductivity immediately

increases, sensor was fouled.

Calibrate sensor. Factory default Gain =10 &

Offset =0.   A fouling or miswired sensor will have a

Gain above 14.

5.  

Sensors connected to controller inputs

 'E'

 and 

'F'

display temperature. Sensors connected to modules

located in the back of the enclosure are thermally

compensated but do not display temperature.

6.  

Conductivity sensors having a  

blue

 sleeve where

the cable exits the sensor body are connected  to

controller inputs

 'E'

 and 

'F'

.

Conductivity sensors having a 

 black 

sleeve where

the cable exits the sensor body are connected  to

modules located in the back of the enclosure.

7.  

Valve OFF flow & verify that the controller shows

flow off. A single tower controller uses input  

'U'

,

Tower Recirculating to monitor the flowswitch.

If flowswitch not working or bypassed, check for flow

at the sensor and at the return. Flow at the sensor

does not ensure that you are not blocked downstream

from the sensor.

8.  

Remove the sensor & 

suspend in the center

 of a

coffee cup of tower water.   Conductivity reading

should be stable and calibration should succeed

- See 

4.

Unstable

Conductivity

8.

No

Calibrating Conductivity.

1. Use single point calibration for all

conductivities >100uS. Use the Key

Current Value option with IR

Remote.

2. Measure the tower conductivity &

Key Current Value. If you get a Gain

from 9-14, key Enter. Your sensor &

installation's OK.

3. If the Gain increases each time

you calibrate, the sensor is fouling.
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1.

Yes

No

No

Valve

not Operating

5.
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Check sensor

location 

 3.

1.

  Very low conductivity may caused by:

Incorrect wiring at start-up - See  

2

.

Sampling too frequently. Typically larger boilers are

sampled every 30-60 minutes with smaller, light load

boilers once every 4-12 hours.

Throttling valves set full open. Typically throttling

valves or orifice unions set to 1/8" opening.

2.  

Miswiring is the most common boiler startup

problem. Disconnect all wiring but boiler No.1 valve &

sensor. Calibrate & verify valve operates and sensor

Gain in the 3-12 range. Actual Gain varies with

pressure & sampling and wait-to-measure times.

Repeat sequentially for boilers 2, 3 & 4.

Similar timing, plumbing & pressures should result in

similar sensor Gains on calibration.

3.  

Sensor should be installed upstream of blowdown

valve and throttling valve & within 1-3 ft. of both

blowdown valve & throttling valve.

Sensor cabling should not be in the same conduit as

Valve or controller 120VAC. Damage to controller

electronics and falure to control conductivity will

occur.

OK

Check for

fouling 

 4.

Valve

problems

6.

Yes

No

Check for

flow 

 7.

OK

Verify

Sensor 

 8.

4.  

Visibly inspect sensor for mechanical damage or

deposits. If deposits, clean with dilute HCl or a solvent

until the steel surfaces of the sensors are visible.

Clear Alarms

 to force a conductivity update.

If conductivity immediately increases, sensor was

fouled.

5.  

Open the controller door & Clear Alarms. The neon

light on the relay driving the valve will turn ON for the

sample time, typically 30 seconds.

If the neon turns ON, the valve should power open.

If neon ON but valve closed verify that valve has

Power Open to 

NO

 terminal, Power Closed to 

NC

terminal and neutral to 

N

 terminal.

If neon OFF check interlock & verify interlock ON.

If Flex, check fuse if no other neon's ON.

6.  

A partially open valve is either miswired or blocked

- visibly inspect valve seating.

A Worcester Series36 valve (yellow top) that

continues to rotate, has a loose microswitch. Power

OFF, remove the cover & tighten switch mounting.

If not a Worcester valve, contact the valve vendor for

correct 3 wire valve wiring terminals.

7.  

Clear Alarms & verify that the piping downstream

of the blowdown valve is too hot to touch. If not very

hot, surface blowdown line is bolcked or valved OFF.

8.  

Remove the sensor, twist the two sensor wires

together and measure 1 ohm or less between the

sensor pins. Sand the pins to ensure you have a good

connection to the pins. An open circuit is a failed

sensor. Calibrating a failed sensor will result in a Gain

>20.  Wiring errors can also cause the same Gain.

Unstable

Conductivity

9.

No

9

.  A valve or solenoid that does not close or is

partially blocked will cause  the conductivity to

wander, with varying Gains. Test the sensor - See  

8

.

If Start-up - See 

2

.

Calibrating Conductivity.

1. Sensor only reads unneutralized

conductivity. Do not use a flashed

sample to measure conductivity.

2. Sensor can only be calibrated

with the Key Current Value option;

in-line, with boiler at operating

pressure.

3. If you Clear Alarms. the contoller

will re-sample & display the new

conductivity.This sequence checks

repeatability since both the

calibration and next reading should

be nominally the same.

4. If you do not Clear Alarms after

calibrating, the conductivity will be

updated after then next scheduled

sample.
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5.

Yes

Check sensor

location 

 3.

1.

 Causes in order of frequency:

Verify solution ground & controller grounding - See 

3

.

Verify sensor - See

 8

.

Verify cabling & terminations - See 

2

.

See 

Calibrating pH Sensors

2. 

V

erify the following

Ensure the sensor is connected correctly & securely,

smaller center wire typically to 

C+

 & thicker shield

wire to 

C-

.

If the sensor cable has been shortened, ensure that

1/4" of clear insulation is visible on the smaller center

wire. The loose black cover on the center wire is

conductive & will short circuit the sensor.

Ensure that the sensor cable is not in the same

conduit as 120VAC. If the cable has been extended,

inspect the center conductor splice to ensure that only

the clear insulation enters the wire nut.

Do not extend sensor cabling over 35ft.

Extend sensor cabling in metallic conduit only.

Coil excess sensor wire outside of the controller

enclosure, away from 120VAC wiring.

Route the sensor wire across the 120VAC on it's way

to terminal blocks. Do not parallel 120VAC wiring with

the sensor cable.

3.  

p

H sensors must be installed vertically, tip down.

Horizontal sensors may intermittantly air-block & drift.

pH sensors must have a green solution ground wire

connected to controller ground and the controller and

door mounted circuit board must be grounded.

OK

Check for

fouling 

 4.

Pump not

operating

6.

No

No

Verify

Flowswitch

 7.

OK

Verify

Sensor 

 8.

4.  

Visibly inspect sensor for mechanical damage or

deposits. If deposits, clean with dilute HCl or a

solvent. If conductivity sensor in the same piping,

conductivity will foul first.  Oil & greases foul pH

sensors. A fouled sensor will return to the correct pH

after cleaning, without re-calibration.

5.  

Controllers have two feed limit timers, minutes per

actuation & minutes per day. Select Adust Alarms,

scroll to Acid Pump & press Previous to view timer

settings.  Clear Alarms to reset the feed limit timers.

The neon light on the relay powering the acid will turn

ON if you are above the Acid feed setpoint.

If neon does not turn ON, See 

6

.

6

.  Prime Pumps & select your Acid Pump. If the

flowswitch is not operating, you'll get an error

message. If Prime accepted, open controller door and

verify that the neon indicator on the relay driving the

pump is ON. If neon On the problem is with the pump

or wiring to the pump. If neon OFF check Configure

Control using Trackster for interlocking pumps.

8.  

Remove the pH sensor immerse in 10 buffer for

five minutes and single point calibrate. Key Current

Vlaue if using the IR Remote. Gain will always be

0.017. An offset from 6-8 is an OK sensor. An offset

outside of 5-9 is a failed sensor.  Wiring errors can

also cause the Offset errors.

Calibrating pH Sensors.

1. Use single point calibration for all

pH's. Use the Key Current Value

option with IR Remote.

2. Measure the tower pH & Key

Current Value. If you get an Offset

from 6-8, key Enter. Your sensor &

installation's OK.

3. Offsets outside 6-8 ocur on

double junction flat faced sensors,

sensors operating below 45F and

failed sensors.

7.  

Valve OFF flow & verify that the controller shows

flow off. A single tower controller uses input  

'U'

,

Tower Recirculating to monitor the flowswitch.

If flowswitch not working or bypassed, check for flow

at the sensor and at the return. Flow at the sensor

does not ensure that you are not blocked downstream

from the sensor.

pH Setpoints.

1. Set the pump Turn ON & OFF

setpoints 0.02pH apart.

2. 0.02 deadband will minimize

undershoot & provide the short feed

times required for effective feed

limiting on sensor fault.

3. Set your minutes/actuation feed

limit timer twice summer, max load

pump run time.

Got the right sensor?

Single junction pH sensors are

BLUE.

Double junction, flat faced have a

glass eye at the immersed end.
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1.

 Causes in order of frequency:

Verify cabling & terminations - See 

2

.

Incorrectly calibrated sensor - See 

Calibrating ORP

Sensors

Contaminated Sensor - See 

3

.

Fouled Sensor - 

See 

4

.

2. 

V

erify the following

Ensure the sensor is connected correctly & securely,

smaller center wire typically to 

C+

 & thicker shield

wire to 

C-

.

If the sensor cable has been shortened, ensure that

1/4" of clear insulation is visible on the smaller center

wire. The loose black cover on the center wire is

conductive & will short circuit the sensor.

Ensure that the sensor cable is not in the same

conduit as 120VAC. If the cable has been extended,

inspect the center conductor splice to ensure that only

the clear insulation enters the wire nut.

Do not extend sensor cabling over 200ft.

Extend sensor cabling in metallic conduit only.

If you have both pH & ORP in the same controller,

make sure the cables have not been switched & mis-

terminated.

3.  

Sensors must be installed vertically, tip down.

Horizontal sensors may intermittantly air-block & drift.

It's not unsusual a month after start-up to have alow

ORP which does not respond, or responds slowly to

oxidant feed. These sensors typically have

contaminated platinum and require a nitric acid

cleaning. Refer to 

FLXADV10

 for cleaning &

calibration standards.

OK

Check for

fouling 

 4.

Pump not

operating

6.

No

No

Verify

Flowswitch

 7.

OK

Verify

Sensor 

 8.

4.  

Visibly inspect sensor for mechanical damage or

deposits. If deposits, clean with dilute HCl or a

solvent. If conductivity sensor in the same piping,

conductivity will foul first.  Oil & greases foul and

heavy metals foul ORP sensors. A fouled sensor will

return to the correct ORP after cleaning, without re-

calibration.

5.  

Controllers have two feed limit timers, minutes per

actuation & minutes per day. Select Adust Alarms,

scroll to Oxidant Pump & press Previous to view timer

settings.  Clear Alarms to reset the feed limit timers.

The neon light on the relay powering the Oxidant

pump  will turn ON if you are below the Oxidant feed

setpoint.  If neon does not turn ON, See 

6

.

6

.  Prime Pumps & select your Oxidant Pump. If the

flowswitch is not operating, you'll get an error

message. If Prime accepted, open controller door and

verify that the neon indicator on the relay driving the

pump is ON. If neon ON, the problem is with the pump

or wiring to the pump. If neon OFF check Configure

Control using Trackster for interlocking pumps.

8.  

Remove the sensor immerse in an ORP standard

for five minutes. Sensors are OK if within +/-25mV of

the standard. Single point calibration is only available

in Trackster. Sensors reading low are usually iron/

copper contaminated. Sensors reading high are

usuaully zinc contaminated. Clean with 5-10% nitric

acid - See 

FLXADV10

 & 

2

.

Calibrating ORP Sensors.

1. Do not calibrate ORP sensors.

The controller will read +/-5mV of

the actual sensor value. Calibration

only hides operational or sensor

problems

2. Factory default ORP Gain= -1 &

Offset= 0. Use Trackster terminal

screen access & the PA command

to reset ORP sensors to factory

Gain & Offset.

3. Controllers without PC access,

use procedure 

UG_AS-OR

 reset to

restore factory Gain & Offset to

sensors connected to input 'C'

7.  

Valve OFF flow & verify that the controller shows

flow off. A single tower controller uses input  

'U'

,

Tower Recirculating to monitor the flowswitch.

If flowswitch not working or bypassed, check for flow

at the sensor and at the return. Flow at the sensor

does not ensure that you are not blocked downstream

from the sensor.

ORP Setpoints.

1. Set the pump Turn ON & OFF

setpoints 5-10mV apart.

2.  5-10mV deadband will minimize

undershoot & provide the short feed

times required for effective feed

limiting on sensor fault.

3. Set your minutes/actuation feed

limit timer twice summer, max load

pump run time.

Got the right sensor?

Single junction ORP sensors are

RED.

Double junction, flat faced have a

bright metal disk on the immersed

end.
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 4.

1.

 Causes in order of frequency:

Wiring - Cabling Faults - See 

2

. &

 4

.

Incorrectly calibrated sensor - See 

3.

Incompatible Water Meter - See 

Water Meter Types

.

2. 

V

erify the following: (Valid for meters '

O

' thru '

T'

)

Contact head meters connect to terminal 

O+

 & 

O-

.

Turbines & paddlewheels connect: 12VDC power to

O+

, Signal to 

O+

 & Common to 

O-

. Color coding

differs with manufacturer.

If the meter cable has been extended, verify that

colors were not switched and/or connections are not

open in the wire nut splices.  See 

4

.

3.

  The controller needs to know which water meter

you  are using. Calibration tells the controller both

meter type and gallons/contact or pulses/gallon.

Flex

 & 

AS

: Using the TV remote, Select Calibrate

Sensors? and scroll to target meter, key Enter.

Contact Head Meters: Scale=0, K Factor = Gallons/

contact

Turbines-Paddlwheels: Scale= pulses/gallon which is

the 'K' factor printed on the meter & 'K' factor=1.

Scale must be less than 255. For pulses/galon >255,

use 'K, factor =0.5 and Scale = 50% of pulses/gallon

2Smart:

 Key 

Enter

 

2 

3

 & select 

1 

or 

2

. Controller

calculates correct pre-scaling if Other Turbine

selected

OK

Verify

Meter

 5.

Reading

Low

3.

No

OK

Verify

Flow

 6.

OK

Check

for Fouling

 

 7.

4.  

Verify that Calibration has not been changed.

Verify that meter cable shield is connected to

electrical ground at the controller ends & open at the

meter end. Terminals 

O-

 through 

T-

 are electrical

ground.  Grounding is usually only a problem with

contact head meters.

Verify that meter cabling is not in the same conduit as

120VAC cabling or that 120VAC cabling has not been

added to an exisitng conduit.

Verify conduit & splice location not wet or water filled

5.  

Contact Head:

 Disconnect the meter. Every time

you jumper 

O+

 & 

O-

, you'll see Gallons increase.

Reconnect meter cable & disconnect at meter. Every

time you short circuit meter cable ends you'll see

Gallons increase. If both steps OK, meter is faulted.

Verify pick-up location in meter head.

Paddlewheel:

 Measure 5VDC from 

O+

 to 

O-

.

Measure less than 5VDC when meter measuring.

Actual value will vary with meter & pulse rate.

Typically 4.6 to 3.5VDC.

6

.  Force a bleed by changing setpoints. Bleed water

meters will read within several minutes. Make-up

meters will not measure until the float trips the make-

up valve.

8.  

See 

Troubleshooting#06

,

Pump - Valve - Solenoid Problems& Alarms

Water Meter Types.

1. Contact head, open collector,

open drain & optically isolated

meters may be directly connected

to controllers.

2. 4-20mA output meters require

external rate-to-pulse converters.

3. Pulse streams up to 100pps,

100Hz, 100 contacts/sec may be

measured.

4. Pulses that are not open collector

or 12-24VDC require level

converters.

5. Electronic meters which provide a

pulse every so many gallons,

requires Scale=1 if pulse width less

than 120mSec.

6. 

WARNING:

 Do not operate any

meter below it's FPS or GPM

minimum rating. High or Low errors

will occur.

7.  

Fouling usually only occurs when meters are

operated wet/dry. If paddlewheel or turbine, remove

the sensor & spin paddlewheel. Verify gallons

measured. Do no install bleed meters downstream of

bleed solenoid/valve.

  Do not install meters on bleeds

with high debris loads - Y strainers will block & will not

be serviced.

Water Meter Controller Inputs.

1. Water meter inputs 'O' through 'T'

are identical.

2. Controllers are shipped with input

'O' Tower1 Make-up & input 'R'

Tower2 Make-up.

3. 'O' & 'R' are shipped at 100

Gallons/contact.




[image: image7.wmf]Pump - Valve
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Inhibitor?

No Feed

8.

Tower

Bleed

6.

Yes

No

Acid or

Caustic?

3.

Yes

Under

or Overfeed

 9.

1.

 'Clear Alarms': If pump restarts, you've hit one of

the feed limit timers.

Select 'Adjust Alarms', scroll to your pump or valve &

key 'Previous'; verify that neither limit timer is zero.

If you key Channel Down before adjusting the Minutes

ON alarm, you'll be able to set the Minutes/Day alarm

CAUTION:

 Alarm times greater than 1440 minutes will

never trip. You will have removed all feed limit

protection.

2. 

Select 'Prime Pumps'. If you are interlocked with a

flowswitch & you try to 'Prime', you'll get an error

message. Jumper flowswitch to  temporarily bypass

If you are interlocked with a pump or bleed you will get

priming after the interlock clears.

For

 

example:

 If you 'Prime' the Inhibitor while

bleeding, Inhibitor feed will occur after the bleed turns

OFF or after you 'Adjust Setpoints'.

3.

  Select 'Adjust Setpoints', scroll & use 'Previous' to

verify ON/OFF settings then See Flex & AS pH

measurement & Control. Troubleshooting# 03

OK

Verify

feed mode

 10.

Oxidant?

4.

No

5

.  Power OFF then ON. First screen shows you the

current Biocide Timing day & day of the week. Select

'Adjust Biotiming', select target Biocide & Edit.

Scroll & verify that day & time are set correctly.

Pump Types.

1. LMI, PulsaFeeder, IWAKI, TACMINA

solenoid type pumps are powered  by the

controller 120VAC power.

2. Fractional HP, 1/4HP & 1/3HP Milton

Roy & Neptune pumps require motor start

relays powered by a separate 120VAC

breaker.

No

Boiler

Blowdown

7.

Biocide

Timer?

5.

No

Timed

out ?

1.

Interlocked?

2.

Yes

Yes

No

Feed Limit Alarms.

1. Each pump & valve has both

minutes per actuation & minutes per

day limits.

2. Action on alarm varies with

sensor type and 'Action-on-Alarm'

setting.

3. A pump with a water meter

control will auto-reset the feed limit

timer and set the alarm on the

controlling water meter.

4. A valve|bleed with the 'ON'

Action- on-alarm will set the alarm

but not shut OFF the valve.

5. An Acid or Oxidant pump will turn

OFF & require a manual reset if

minutes per actuation is exceeded.

6.All pumps & valves turn OFF if

Minutes/Day limit is exceeded.

Manual reset required

Sensor Alarms.

1. All sensor, water and status

switches have alarms. These alarms

cannot

 turn OFF pumps & valves

2. Analog input alarms have a

settable delay between fault and

alarm.

Alarm Relay & Dial Out.

1. Any feed limit or sensor alarm or

combination of alarms can trip the

alarm relay and/or dial-out

2. Factory default is all alarms trip

the alarm relay, no alarms are set to

dial out.

System Alarms.

1. System alarms also trip any

associated sensor. Example: A

Falshing alarm will also trip the

sensor which controls the blowdown

valve. In this way a system alarm

points to the offending control.

2. System Alarms can be disabled,

trip the alarm relay or dial-out.

3. Slaved controllers trip the Master

system alarm.

4.

  Select 'Adjust Setpoints', scroll & use 'Previous' to

verify ON/OFF settings then See Flex & AS ORP

measurement & Control. Troubleshooting# 04

6.

  Plug valve or solenoid into hot outlet & verify

operation. Select 'Adjust Setpoints', scroll & use

'Previous' to verify ON/OFF settings then See Flex &

AS Cooling Tower Conductivity. Troubleshooting# 01

7.

 See Flex & AS Boiler Conductivity.

Troubleshooting# 02

8.

  Plug pump into a hot outlet & verify operation.

Select 'Inhibitor Control',  scroll & use 'Previous' to

verify feed mode. See 

10

.

9.

  Verify that pump stroke & frequency

have not been changed.

If you have an alarm on the Make-up

water meter, you may be hitting the

feed limit alarm.  - See. 

1

If feeding on meter - verify meter See

Troubleshooting# 05.

10.

  Select 'Inhibitor Control' scroll to

Inhibitor pump & key 'Previous':

The controller will identify both the

inhibitor pump and the control.

Bleed & Feed 1 on 2 

= Inhibitor Pump

on Relay 1, Bleed vlave on Relay 2.

Feed 1 on 8%

 = Percentage time feed

Pump on Relay 1, 8% of every 5

minutes.



3. Trackster 
& Trackster LN

3.1Overview


Trackster is the Windows user interface software is for controllers with the R2, serial port, RM, Modem & Serial Port and R2-NT, Serial Port & RS485 networking options.  

Trackster-LN is used with controllers having the LN option and connected to a TCP-IP, 10BaseT, Ethernet LAN.

Trackster-LN differs only in allowing network IP addresses in addition to the modem phone numbers and serial port connections supported in Trackster.

Passwords: 

The configure level password may be changed by Trackster users. If you modify the configure level password 
and then forget the new password, controllers without remote access must be returned to Aquatrac to have the 
password reset.

3.2  Terminal Mode

Version 4.0 control mode configurations are not supported in Trackster 2.31 & earlier.

Trackster Terminal mode is used configure:

Feed Verification, Variable Cycles, Rate-to-Volume and Alarm on No Flow.

Note that when you Enable an unused sensor ‘A’ to ‘N’, in a controller running Version 4.0 and later software, the sensor gain = 1, allowing calibration in Trackster.

Entering Terminal Mode:

When you are connected to the controller at the configure password level using any View:

1. Right mouse click on the inhibitor pump or any active valve, pump or solenoid.

2. Select Configure Control & left mouse click

3. Key Ctrl-Alt-Shift and the Terminal mode window will appear.

4. Key Enter to get a password prompt ‘>’

5. The serial commands detailed in Section 4.2.3 may now be executed.

6. Close the Terminal window to resume normal Trackster operation.

4. Serial Port & Modem Command Set







4.1 R2-RM Installation & Troubleshooting 

4.1.1 RS232 Serial Port Connections

Controllers with the R2 serial port option, will have a DB9 connector on the outside, top right side of the controller enclosure.  You can connect serially to the controller using a MALE-FEMALE DB9 Cable. NULL modem cables will not communicate.  Set your terminal emulation to VT100.

Verifying your Serial Cable

You can verify that your cable is not a NULL modem cable by checking for a circuit between pin 2 on each end 
of the cable.  A short or continuity between pin 2 at each end of cable indicates that your cable is pinned correctly and is not a NULL modem cable.  A NULL modem cable crosses pins 2 & 3

Verifying A Serial Port:


You can connect to the controller using a serial utility like Hyperterminal. Hyperterminal is part of 
WINDOWS & is usually accessed from START 
– Programs – Accessories or Accessories-
Communications & Hyperterminal.exe


Select your serial COM Port and set communication parameters to: Bits per Second = 9600, Data bits = 8, 
Parity = none, Stop bits = 1and flow control = none


Ensure that no other software is using the serial port; turn off Palm and PDA applications that auto-synch.


Ensure that the COM port is available and not used for IR communications.


Connect your serial cable to the controller and key Enter, You’ll get a password prompt.


Note that Hyperterminal will tell you that you are connected even if the serial cable is disconnected. 

Extending the RS232 Cable

Controllers communicate at 9600 baud, allowing you to extend the serial cable to 250ft, 75m without a line amplifier.  Use two pair or three conductor, overall shield, AWG22 cable and route that cable away for variable speed drives and motor starters. Do not install the cable in the same conduit as 120VAC power cabling.

Pin the DB9 Male & Female connectors at either end of the cable PIN 2 to PIN 2, PIN 3 to PIN 3 and PIN 5 to PIN 5.


My Notebook doesn’t have a Serial Port


Newer notebooks, particularly the entry level Toshiba’s & Compaq’s have USB ports but not serial ports.


Purchase a USB-to-Serial DB9 converter from CompUSA or equivalent vendor to convert a USB port to a DB9 port. The newer converters are compact, built into the DB9 connector.

4.1.2 Modem Connections

The controller modem is located in the back of the controller enclosure and powered by the controller 120VAC and controller AC line fuse.  Ensure that there are at least two lights are ON on the Modem. 

Some types of modems may have three lights ON.

Verify the there is a serial cable connected form the back of the modem to the door-mounted circuit board DB9 connector. 

Perform the following sequence if the modem does not answer the phone:

Modem Power ON?

Verify that the modem push button power switch is ON

Verify that the power jack from the modem power cube is fully inserted into the modem. 

Verify and that the modem power cube black & white AC power cables are connected to the controller 
terminal blocks.

Flex connects to a dedicated 2 pin block, terminals tagged LF/Black & N/White

AS connect to terminals labeled LF/Black and any Neutral terminal, N to N5
Flex Series Controllers: The modem is fused with the power relays. If the power relay 7Amp fuse has opened, the modem will be OFF. Prime a pump to verify that one on the neon indicators turns ON to verify that that the relay fuse is OK.

Caution: If you turn the modem power OFF and ON or if the modem power was OFF, switch the controller power OFF then ON to re-initialize the modem.

Phone Connected to Correct Jack?

The telephone jack should be plugged into the modem jack labeled LINE not the jack labeled PHONE.
Dialing to Correct Extension?

Plug a phone into the modem PHONE jack & dial the controller extension. If the phone rings, you have the correct extension. The test phone needs to be one that you would use in a residence. Many proprietary phone systems have phones that won’t work when plugged into a FAX line or a modem PHONE jack.

Controller talking to Modem?

Connect to the controller local serial port using Trackster software.

Right mouse click on the controller icon and select View Configuration
Note that Installed Options shows both Serial Port & Modem
Check the Modem Test result at the bottom of the pop-up;

Modem OK indicates that the failure to answer fault is within the modem – phone line connection.  


Modem is not responding indicates that the controller is not communicating with the modem.

 
There are several possible fixes:



Verify that the serial cable between  back of the modem and the top of the controller 









door is firmly inserted.



Modem serial port failure OR Controller software version less than 3.52 may give a false modem





 error on some modem types.



 

4.2 Serial Port Command Set




4.2.1 Sensor, Water Meter, Flowswitch Letters & Relay Numbers

Sensor, relay, status switch and water meter inputs are identified by letter & number codes, allowing users to change input names without changing Trackster view operation.

	Inputs

& Outputs
	Flex

Only
	Function
	Notes

	A
	
	Thermal sensor driver
	Used with SAB-TF & conductivity sensors A261200 

	B
	Yes
	Thermal sensor driver
	Identical to ‘A’

	C
	
	pH or ORP sensors
	Used with pH sensors: blue, A261100,  flat faced, A261102,  & high temp, SNPH-SS 

OR  ORP sensors: red,  A261105, flat faced ORP-FF. 

	D
	Yes
	pH or ORP sensors
	Identical to ‘C’

	E
	
	Conductivity sensor driver
	Used with tower conductivity sensors A261200 with blue cable sleeve or boiler sensors A261000,  condensate-high pressure A261016

	F
	Yes
	Conductivity sensor driver
	Identical to ‘E’

	G-J
	
	4-20mA input and accessory cards.
	Corrosion rate card inputs.

Extra conductivity, pH, ORP cards.

User supplied 4-20mA on chemical levels, flow rates, steam demand, pressure …

	K-N
	Yes
	4-20mA input and accessory cards.
	Identical to ‘K-N’

	O-Q
	
	Water meter inputs
	Any combination of contact head and paddlewheel-turbines.

	R-T
	Yes
	Water meter inputs
	Identical to O-Q.

	Relay 1
	
	SPST 120VAC
	Typically an inhibitor pump.

	Relay 2 & 3
	
	SPDT 120VAC
	Tower Bleed & Acid pump

OR Boiler 1 & 2 blowdown.

	Relay 4 & 5
	
	Flex: SPST 120VAC

‘AS’ SPDT 120VAC
	Flex: Chemical pumps

‘AS’ Chemical pumps or Boilers 3 & 4 

	Relay 6 & 7
	Yes
	SPDT 120VAC
	Typically Chemical pumps or Boilers 3 & 4

	Relay 8
	Yes
	SPST 120VAC
	Typically Chemical pump


4.2.2 Command Syntax


Spaces are ignored, Sub-commands are always separated by commas,


Example;  PAA,Tower Temp,1.0,0,F

Sets the description, gain, offset & units for PArameter ‘A’


Typing two sequential commas leaves the subcommand unchanged.


Example;  PAE,Raw Water Conductivity ,,, uS


Changes the E parameter description & units but NOT its offset and gain.

     Typing the two letter command prompts with command template


Example; PA Enter

Displays:   PA[A..Z], Descriptor, Gain, Offset, Units, Compensation

4.2.3 Command Set


?:  Show  Menu



Explanation of all two letter commands.

Type the 2 letter command & Enter for the command syntax



AL: ALarm



AL [Parameter A..Z], Alarm Relay 1/0,  Dial-out 1/0,  High Alarm,  Low Alarm,  Delay (minutes), 




   OR















AL [Relay 1..8], Alarm Relay 1/0,  Dial-out 1/0,  Minutes in any actuation,











  Minutes in any one Day, Alarm State Response 1/0,




Example:  AL K,  1, 1, 150, 10, 60

     


For level sensor connected to input ‘K’, turn on the alarm relay and dial out an alarm if  the level is 






above 150 or below 10 for more than 60 minutes.




Example:  AL6,  120 ,1200 ,0  ,0 ,0




If Relay #6 operates for more than 120 minutes at any not time or for more than 1200 minutes in a 






day, turn OFF relay 6, set the alarm relay and dial out an alarm. 




AL[A...Z or 1..8]  
Displays the parameter or relay alarm  table 





AL@A  



Displays all analog input alarm parameters




AL@F  



Displays all flow meter input alarm parameters




AL@S  



Displays all status input alarm parameters




AL@R  



Displays all relay output alarm parameters


AP: System Command



This command is used only by Trackster & base station software to compress data streams




It is not useable by serial port & modem users. See Section 3.3 of this manual for details.


AS   Alarm System



AS [1 to 19], Alarm Relay 1/0, Dial Out 1/0  




AS 
           Displays the system alarm table summary.





AS [1..19]     Displays the individual system alarm




AS [1..19],!  Turns OFF system alarm. Use AS [1..19],1 or AS [1..19],,1 to enable.




[ 1]   AC Power Outage 

More than 1 Hour  

[ 2]   Checksum Failure   Reset Setpoints      

[ 3]   Feed Pump time     limit exceeded      

[ 4] Variable Cycles OFF  invalid control eqn.

[ 5]   Feed Verify OFF,   check FV set-up   

[ 6]  Feed Pump failure   feed verify trips  

[ 7] Conductivity Sensor  No.1 Open      

[ 8] Conductivity Sensor  No.2 Open      

[ 9]  12V Power Shorted   Wiring Fault    

[10]   Boiler Blowdown    Fail To Sample   

[11]   Boiler Blowdown    Flashing      

[12]    Corrosion Rate    No-Sensor Fault   

[13]    Corrosion Rate    Overrange Fault   

[14]    Corrosion Rate    Pitting Alarm    

[15]    Corrosion Rate    Conductivity Fault 

[16]  Network Controller  Not Responding   

[17]  Network Controller  Checksum Failure  

[18]  Network Controller  Unexpected Response 

[19]  Network Controller  Is In Alarmed State 


BL   BoiLer Blowdown



BL[Relay 1..8] [Sample Time],[Wait to Measure],[Blowdown],[Wait to Sample], [Status U..Z]











Secs                    Secs                    Secs           Minutes











where Status is optional 




The BL command is only active for Relays having BL in their SWitch command Special Control.




Boiler Blowdown Control Sequence


	Step

	Action
	Notes

	1.
	Sample, open valve to obtain fresh boiler water sample.
	Typically set for 30 seconds.



	2.
	Wait to Measure, allows valve to close and finite sample cooling to occur.

If conductivity < setpoint then goto 4
If conductivity > setpoint then goto 3
	Typically set for 60 seconds.

	3.
	Blowdown, valve open time if conductivity above setpoint.
	Typically 120 - 360 seconds.

	4.
	Re-Sample, time between samples

in minutes.
	Anywhere from 10 to 900 minutes depending on boiler size & load. 





Forcing a Control Update




Anytime any of the components of a BL command are changed the controller starts a new Sample 




period. For a bleed valve on Relay #5, a new sample occurs after the BL5,31 command if the previous 



sample time was 30 seconds.  

Clear Alarms? on the LCD or the CA$ serial command starts a new sample sequence.




Status [ U..Z]
Fail-to-Sample System Alarm

                     BL monitors the state of the optional Status thermal switch input
to verify that the thermal switch is 




closed at the start of every Wait to Measure & Wait to Sample interval. If the Status thermal switch 




is not closed, System Alarm AS10 is set equal to the Switch#.





BY   Good-BYe



BY: Bye, ends serial or modem session




  Modem terminates automatically on carrier detect drop-out




  Serial connect prompts for password  on ENTER.




  BY is executed automatically by the controller after two hours without a keystroke on modem 







communications only, re-activating the local  LCD display.



CA    Clear Alarms



CA [ Parameter A..Z ]     Clear designated parameter alarm




CA [Relay# 1..8]              Clear Time owed, Time This Actuation and Time Today on Relay




CA! 





  
Reset all Parameter Alarms  A thru Z




CA$ 






Clear Time owed, Time This Actuation and Time Today on Relays 1 thru 8.




CA*                                   Clear All Active System Alarms


CC    Current  Control



CC [Loop# 1..4], [Relay# 1..5 of Parameter A..J ], 4mA Level, 20mA Level    











     Connect a Parameter or Relay Control Equation to a current loop and set the 











4mA level and 20mA level for the current loop.




CC@



               Displays all four 4 & 20mA levels, present value of Parameter  & Loop Current




CC [ 1..4 ]



  
Displays selected loop parameters.




Example1:  CC2,C, 8.05, 10.2










  Typical ACID feed command, Sets Current Loop#2 to 4mA @ pH=8.05 and 20mA @pH=10.2










         Current loop #2 drives variable speed acid feed pump controlled by electrode 











connected to input ‘C’




Example2:  CC1,C, 11.4,  8.3 










  Typical CAUSTIC feed command, Sets Current Loop#1 to 4mA @ pH=11.4 












and 20mA @pH=8.3.  












Current loop #1 drives variable speed caustic feed pump controlled by 













electrode connected to input ‘C’.





SELECTING A SOURCE




Any parameter A thru J or the result of any Relay 1 thru 8  control equation may drive a 4-20mA 





current loop. D/A#1 to D/A#4





CONTROLLING CHEMICALS



     Current Loop chemical control is inherently PI, Proportional, Integral with the Proportional set by the 




CC command and the Integral fixed by the A/D reading rate, typically updated every 13 seconds.





RESOLUTION




Current Loop resolution is typically 0.5% of full scale. The D/A drive level is 8 bit, with the Drive level 




shown on the CC@ display as a number from 0 to 255.  





When connecting to a DCS (Distributed control system) set the 4 & 20 mA levels to reflect the 






expected change in the monitored parameter to limit resolution problems.  





For example, monitoring a conductivity which is normally 2,000uS  with a 4mA level = 1500 and a 





20mA level = 2500 gives an excellent 4uS resolution.  Using 4mA = 0uS & 20mA = 10,000uS






results in a lower 40uS resolution. 





INTERLOCKING, ALARMS & TIME-OUTS

A variable speed pump may be 120VAC powered by a controller relay. See the EN special control under the SW command.


CD    Corrosion Display



CD      Start Corrosion Display, from 1 to 4 Corrosion Rate sensors may be displayed.

                Enter  End Corrosion Display




Requires Controller Option SAT-CR or SFT-CR
  #     Descriptor                Anodic      Cathodic     Pitting        Rate        Alloy       State

                                                              (uA)             (uA)            (uA)       (mpy)       #

 G    Tower Corrosion       +1.940        -1.860          0.06             1.56       1.000   Read Pitting

 I     Closed Loop               +0.860        -0.840          0.69             0.93       1.000   First Synch

 M    Process Corrosion    +10.74        -12.26          3.28              6.45       1.000   Read Anodic 




Use the PA command to change descriptors.




Refer to the Corrosion Rate Sensor manual appended to the user manual for application information.


CK    Clock, Date & Time



CK WEEKDAY,  MONTH,  DAY,YEAR, HOUR, MINUTE, SECOND     




Example:  CK TUE,  01, 12, 97, 18, 15, 00

     


Sets the clock to Tuesday, Jan 12,1997  6:15 PM




CK  Displays the current time & date.




WARNING:  Changing the clock alters the stored data time stamp and








erases all stored data.  Execute the CK command on commissioning only

CL   CaLibrate



CL [ Parameter A..N ]
 OPTIONS: Use the LCD for single point calibration of conductivity, pH and temperature or use the PA command and directly modify GAIN or OFFSET 

CL Automatically calculates OFFSET & GAIN on the selected parameter using the following sequence.




 The controller will prompt you through the two point calibration process & allow you to accept or reject 




the calculated values at the end of the process.




 Any two operating points, in any sequence may be used for calibration. 




 Generally, the farther apart the operating points, the more accurate the resulting calibration.




Calibration Sequence:

	Step
	Action
	Notes

	1.
	Place sensor in first

position & press ENTER
	pH electrodes in 4 or 7 buffer

Conductivity electrodes in air  ( 0 uS)

Level Sensors in air ( 0 Gallons)

Thermal sensors in a cup of ice cubes & water.

	2.
	Enter first value in sensor units.
	4.0 or 7.0 for pH

0 for conductivity

0 for level sensors

32 for thermal sensors.

	3.
	Place sensor in second

position & press ENTER.
	Install pH, conductivity, level & thermal sensors in the target system and use the actual operating level as the second calibration point.

	4.
	Enter the second value

for the sensor
	Typically 8.24 for pH,  2352 for conductivity, 106.5 for level and 81.6 for temperature sensors.





Example ‘CLJ’ : A liquid level sensor in a  55 gallon drum 
filled with 46 gallons of inhibitor, 













connected to the ‘J’ input.

	Step
	Prompt
	Action

	1.
	Place sensor in first

position  then press ENTER
	Pull the level sensor out of the drum & place it beside the drum then press Enter.

	2.
	Enter the value of the position.
	Type 0 then Enter

	3.
	Place sensor in second

position  then press ENTER.
	Re-install the level sensor in the drum & press Enter.

	4.
	Enter the value of the

position.
	Type 46 then enter

	5.
	OFFSET = 16.75  GAIN= 13.19

Keep these values? (Y/N)
	Select Y or N and Calibration Completed



CP      Change Password



CP [ 1,2 or 3 ]




CP1    Configure Level,   Up to eight alphanumeric characters, excluding commas.




CP2    Operator Level,    Six numeric digits to allow keypad entry




CP3    Observer Level,   Three numeric digits to allow keypad entry




WARNING

1. Record passwords in a secure location. Use the PW command to view passwords for Level 1-3.






2.   LCD Operator Level access is denied by using a CP2 password with alpha characters.







Use this method to lock out local access to setpoint adjustment.


CR      Conductivity Range



CR[E or F] [ 1,2,3,4 ]




CR    Displays the current drive levels for Parameters E & F




Conductivity Range sets millivolt the drive level for the conductivity sensors connected to 




Parameter E & F inputs.  CR defaults to 100mV on start-up.




Where 1 = 50mV,  2 = 100mV, 3 = 150mV, 4 = 200mV




CR is set once to match the controller to the sensor and application.




Controllers configured to drive boiler blowdown sensors will be set to Level 1, 50mV on power-up




Controllers configured to low conductivity sensors will be set to Level 4, 200mV on power-up.
4.2.3 


CU      Current State



CU [ Parameter A...Z ]  or  CU [ Relay 1..8 ]     




CU [ Parameter A...Z ] 



Displays the current state of a Parameter in eight lines.




     Parameter [Parameter Letter] : [ Descriptor ]






Current Value: [ Value ] [ Units ]   Offset: [ Value ]    Gain: [ Value ]






Raw AD Value: [ Value before conditioning ]






Five minute average: [ Value ]  Last Hour Average: [ Value ]






High Alarm: [ Value ]     Low Alarm: [ Value ]  





     Delay: [ Minutes from fault to Alarm ]  Timer: [ Minutes Alarmed ]






Relay Alarm: [ YES/NO ]   Dial Out: [ YES/NO ]    






Used in switch equations: : [ List of Relays using this parameter ]




CU [ Relay 1..8 ]



Displays the current state of a Parameter in two lines.






Parameter [Relay Number] : [ Descriptor ] 






Current state : [ ON/OFF ]   On Time: [ Minutes Today ]   Time Owed: : [ Minutes ]    




The CU command
is very useful for users with custom controllers with unusual compensation 






algorithms.


DA      DAta Download




DA [ A, D, W, M, H, T ]






A  =  ALL,      
35 days of hourly data.






D  = DAY,      
Last 24 hours, midnite to midnite of hourly data.






W = WEEK   
Last week SUN midnite to SUN midnite.






M = MONTH 
Last calendar month, or applicable fraction of a month from 6  to  28-31 days of 










hourly data






H  = HOURS

Last two hours of five minute data.






T  =  TODAY     Hourly data from midnite of current day.




DA: FILE FORMAT, ASCII text comma delimited, 71 lines per file.






The first line of the data file consists of the first three parameters of the SS command








Owner, Equipment, Download Filename 






The second line of the file defines the frequency of the data.








DAT  


2nd line:  Hourly from, [ Date ] , [ Time ]








DAH  


2nd line:  Every 5 minutes from, [ Date ] , [ Time ]








DAA,D,M,W 2bd line:  Hourly from, [ Date ] , [ Time ]






The third line of the data file lists then one letter names of all 34 parameters and switches, comma 






delimited






Lines 4 through 37 of the data file each consist of a single parameter or relay data, comma 








delimited, oldest data first, most recent data last with the frequency defined by line 2.  






Lines 38 through 71 lines of data file are parameter and switch descriptors, one per line.






MISSING DATA:  If the controller has been turned OFF, asterisks will be sent in place













of data to prevent confusion with zero which could be valid data.






UNUSED PARAMETERS:  All 34 parameters are transmitted in response to every command to 











simplify parsing, data storage and controller upgrades.  Unused sensors, 












inputs relays.. are sent as comma delimited asterisks.



DI      DIagnostic




DI
Displays




Controller type:



 [ SMART-FLEX or AS]


Software Version:


 [ Version# ]




Watchdog Resets:


 [ Number ]


     Note 1          




Reference Voltage:


 [ Value ]




Note 2




12 Volts DC: 



 [ Value ]




Note 3



Default Configuration: 

 [ Number & Name ]
Note 4

                Network Protocol:


 FlexNET  [ Master or Slave ]           Option ‘NT’



Installed Options:









Note 5








Serial Port  







Option ‘R2’






Modem Communications               Option ‘RM’
                               Alarm Relay                                     Option ‘AR’ or ‘AD’






RS485 network                                Option ‘NT’, FlexNET






D/A Output Driver                           Option IC, IP and/or IO







Feed Verify







Parts: SFX-FV, SFX-FV2 & SFX-FL



Active relays:  1,2,3,4,5,6,7,8






Note 6




Testing Modem: [ Check for modem connected ]



DIAGNOSTIC NOTES



1. Multiple Watchdog resets indicate an electrically noisy site location. Move the controller or install in a 






metal enclosure and ground the enclosure.




2. Flex Only: The Reference Voltage is always 1235.0 +/-10. 







This voltage level controls the A/.D converter accuracy.




3. This level will be 1100 +/-100 unless the 12VDC external supply used for water meters and level 







sensors is shorted. A level of less than 900 indicates wiring problems with the 12VDC supply.







The external 12VDC supply is thermally fused so that shorting the supply will not shut down 






the controller.  Clear the short immediately of circuit board damage will occur.




4. The default configuration is loaded when the SD (Set Default) command is executed. 

This is the ‘As Shipped’ configuration.   




5. Options included when the controller was purchased and shipped.

6. Relays turned ON by the manufacturer. Relays that are not turned ON cannot be 

                Enabled or used for pump or valve control.


DO      Dial Out




DO [Wait time] , [phone#1] , [ tries ], [phone#2] , [ tries] , [ phone#3] ,[ tries],pager message




DO Displays syntax and current settings.




Wait time :  [ Time between tries in seconds with minimum <= 30 to allow for incoming calls ].




Phone #1 : [ Phone# with area code & outside line digits if required. A Period  = 2 sec. delay]




Tries 

 :  [ 0 - 99,  ‘0’ tries bypasses the phone# ].




Pager Message:  [ Numeric string 1 to 6 digits to identify site ]









    Must be numbers only to prevent modem conflict




PAGERS



phone#3 may be a pager of a third modem. 




If tries > 0 then after a connect delay set by the number of periods after the phone number, 






the pager message is sent to the pager.  




Pager dial-out requires setting the pager option with the SS command. You may require several trials 



will differing number of periods to get the delay required to work with your particular pager. 




PAGENET typically takes 6 periods to post pager message successfully.




Dial Out on Alarm requires either a pager AQUATRACKER software running on the receiving PC.




After a connection with the remote PC, the controller sends SITE#, Time & Date & then hangs up.




The controller executes one successful transmission of an alarm to all three phone numbers in 





sequence.  

WARNING: A dial out alarm will place a phone call every hour until the alarm is cleared.

You or your customer’s communications vendor may charge even for uncompleted calls.

Keep the number of tries to a minimum and respond promptly to alarms.

DR      Display Resolution




 DR [ Parameter A..Z or Relay 1..8 ], [ Digit after decimal 0,1,2,3 ]



 The DR command is used to set the LCD display resolution. 




  All other numerical data is transmitted with three digits after the decimal point.


EN      ENable




EN [ Parameter A..Z or  Relay 1..8 ]




Reverses the effect of the EO, Enable Off command




The EN@ command displays which parameters are currently ENabled & Disabled







Enabling a parameter A to N sets the Gain = 1 only if the current Gain=0. 

This feature allows the user turn ON unused inputs and then to calibrate using Trackster without effecting 
sensors which are temporarily disabled.


EO      Enable  Off




EO [ Parameter A..Z or  Switch 1..8 ]




Use EO to remove parameters from the LCD display and alarm response.




The EO@ command displays which parameters are currently Enabled & Disabled.







Disabling a parameter or relay shortens LCD scrolling displays




and maximizes software operating speed & command response time.




Any Parameter used in a control equation, interlock or thermal compensation CANNOT be disabled.




Edit the control equation using the SW 
command using ‘!’ to remove reference to the parameter.


FV     Feed Verification




FV[ Relay 1..8 ],[ FV Meter O…T], [Tank Level Parameter G…N], [ppm Parameter G…N],

[C(fixed cycles)  OR  Bleed Relay#1..8  OR  Bleed Water Meter O…T]





FV 



     Without parameters, displays command syntax 




FV [ Relay 1..8 ]    Displays current Feed Verification settings on the feed control relay#




[Tank Level Parameter G…N]  Optional – displays and logs calculated tank level, updated very 10mL 









of product pumped.  Sets ‘I’, Inventory parameter compensation.
[ppm, Parameter G…N]  Optional – displays and logs calculated ppm based on gallons from 









midnight and make-up volume, corrected for cycles of concentration. 







Blocked on relays not controlled by water meters. 

Sets ‘D’, Derived parameter compensation.

ppm calculations require that you define the method for cycles of concentration

applicable only for relays controlled by water meters.

There are three options to set the cycles of concentration



[ C(fixed cycles) ]


Fixed cycles ‘C4.5’ would define a tower where the cycles = 4.5 & don’t vary.

[ Bleed Relay#1..8 ]

If you are controlling based on the ratio of tower to make-up conductivity than 











the Bleed relay control may be used to dynamically set cycles.

[ Bleed Water Meter O…T ]
If you have a bleed water meter than the ratio of Make-up to Bleed volume 











is the current operating cycles of concentration and may be used for 












ppm calculations.




Operating Rules for Feed Verification





1. The FV special control must be set in the feed relay control before using the FV command




2. A maximum of four FV special controls are allowed per Flex & two per ‘AS’ controller.




3. See Manual Section 5.5 for application details.
         


NS      Network Setup




NS [ !, F, N ] , [ !, U, R, D, M, A ]




Refer to FlexNET manual Appendix R2, for detailed instructions on using the Network Setup command




You’ll have the FlexNET manual appended to this manual if your controller has the NT option.




Summary of NS Command Syntax




NS!      
Turn off all Networking




NSF      
Turn on Networking & select FlexNET protocol. Requires NT option in controller




NSN

Unused, reserved for future RS485 protocols

NS,!        Disconnect a Master controller from the NET.




NS,U       Unassign a slave controller address. NS,U@ unassigns all slaves




NS,R

Register a new slave. Only one slave may await registration at any one time.




NS,D

Disconnect a slave controller but don’t re-assign its address. Used for Service outages.




NS,M  
Make the current controller the Master. Only one Master allowed per net!




NS,A

Assign a new address to a Slave awaiting registration.


NT      NeTwork 




NT [ Node # where #=@, 1…15 ] 




Refer to FlexNET manual Appendix R2, for detailed instructions on using the NeTwork command




You’ll have the FlexNET manual appended to this manual if your controller has the NT option.




Summary of NT Command Syntax




NT{1..15]  
Connects to the designates Slave# 1 to 15 & prompts for the Slave password.








Error messages tell you if the slave exists and if you have connection timeout.








When you are connected to a Slave the command cursor changes from > to [x}>








Where x = Slave Controller#.








Use the BY command to disconnect from the Slave & return to the Master.




NS@     
     Lists all Slaves and their NET addresses.


PA      PArameter




 PA [Parameter A..N] , Descriptor, Gain , Offset , Units, Compensation




 PA [Parameter O..T] , Descriptor, Gain , Scale , Units




 PA [Parameter U..Z] ,  Descriptor     Parameters U..Z are status contacts and therefore can have 


















Descriptors only.




PA [ Relay 1..8 ] ,  Descriptor 

   Relays 1 to 8 can have Descriptors only.





Descriptor   is limited to 20 characters, excluding commas to fit the LCD display









Longer descriptors are truncated to 20 characters.





Gain & Offset are usually set by the CL calibrate function, although these values can be entered 









manually using the PA command.  The displayed value of a parameter,









= Gain x [measured millivolts]  + Offset     (Offset can be ‘+’ or ‘-’ )









Note that Gain is applied before Offset, so Offset must be in user units.





Watermeters ‘O’ through ‘T’









Gain is the numbers of gallons/contact and may be a non-integer equivalent to the ‘K’










Input when the TV Remote is used to calibrate a water meter.









Scale is an integer <255 and is used to divide pulse streams for turbines & 

paddlewheels.









Examples:










A contact head water meter at 50 gallons/contact closure connected to input ‘O’










PAO, Tower Make-up, 50,0,Gal                Note that Scale is zero for contact head.
An insertion paddlewheel with 30.8 pulses per gallon noted on the sensor body & 




connected to input ‘Q’










PAQ, Chilled Make-up, 5, 154,Gal            Note that Scale is less than 255.
(Every 154 paddlewheel pulses, 5 gallons of chilled water make-up occurs)




Units  are limited to three letters. For parameters A & B units must be either capital C or F








since Units is used to determine the zero point for temperature compensation.








Compensation: 





  Blank



=   no compensation applied to the sensor.





  T[A..N](%/F)        =  Temperature compensation source and %/ degree C from 20C












For example TA
.97, subtracts parameter ‘A’ value from 70F & corrects the 












current parameter by 0.97%/F




Example:  PAC, 0.02 , 7 ,Cooling Water pH, TM0.02


   


On the signal from ‘C’; apply a gain of 0.02 x raw millivolts then add 7 then 
temperature correct 





using the temperature measured at ‘M’ at 0.02%/unit



   


Label this parameter ‘Cooling Water pH’ in all reports and alarms.




Using Compensation to Set Corrosion Rate measurements





Requires Controller Option SAT-CR or SFT-CR
CR[E..N] / [Alloy]    = [E..N] is optional and designates the conductivity parameter letter used to                    

                                                 compensate the Linear Polarization measurement.

                                                    [Alloy]  is optional and designates the corrosion ratio of the sensor metallurgy 

                                                                  to carbon steel. The default = 1, carbon steel.












Example: PAK, Corrosion rate,,,mpy,CRE/1 would connect a corrosion                        

                                                         Rate sensor to input ‘K’, set the unit to mpy, use parameter ‘E’ for conductivity 

                                                         compensation and set the alloy = 1 = carbon steel.




Using Compensation to Rate-to-Volume Conversion

R[ M or H ]  [Water Meter O…T  ]                        

            ‘R’ sets the rate-to-volume conversion used for make and bleed rates in GPM or steam 







production in LB/HR    - See application note AN010-05 for details                                 





  M defines a rate in GPM or any rate per Minute 







  H defines a rate in LB/Hour or any rate per Hour 


  [Water Meter O…T  ]     defines the water meter for the volume measurement. 

Any unused and enabled water meter may be used. 

The water meter volume may then be used for pump control.    

Do not connect an actual water meter into a water meter input used for rate-to-volume.

Calibrate the water meter for 100 Gallons/contact.




Alarm on No Flow – Inputs U to Z Only

PA[ U…Z ]     Displays the current Alarm on No Flow setting

PA[ U…Z ],,1 Sets alarm on no flow on Status switch input U through Z

PA[ U…Z ],,0 Removes alarm on no flow on Status switch input U through Z



Set alarm time to define the interval between contact sets opening and the alarm occurring.



Factory default sets alarm on no flow at five minutes without flow.



Alarm times >1440 prevent alarm on no flow.


PR      PRime



  
PR@

 Turn ON all Relays for 300 Secs. Relays will not turn ON if Alarmed or interlocked by Status 








Switches or other relays.  The 300 seconds is added to the Timed Owed counter 









& will be provided when the interlocks and alarms are cleared.




PR [ Relay 1..8 ], [ Relay 1..8],...    Turn ON designated relay or relays for 300 Secs








Adds 300 seconds to pump time immediately. Does not override interlocks on either Status 








Switches or other Relays.




Use CA$ to clear priming from all relays or CA [ 1..8 ] to clear priming from a specific relay.




The CA command clears all times accumulated today for the target relay.


PW      PassWord



  
PW 

 Display Passwords for Level 1,2 and 3 access.  Only available at Level 1.




Response




Controller Passwords



Level 3, Observer     [ 333 ]

        Factory default or the current value



Level 2, Service        [ 994466        ]
   Passwords are not case sensitive.




Level 3, Configure    [ pungent$     ]    Any keyboard character or number may be used.



Factory default passwords are supplied on a removable sticker inside the controller enclosure




Controllers with the R2 & RM options may use the CP (Change Password ) command.


RE      REad Continuous




RE [ Parameter A..Z ]   Displays a new line every time A/D data updated with descriptor and value.











   Enter key terminates display




RE@A   Analog:
Displays all enabled analog inputs, A thru N, the Reference & 12VDC levels. 




RE@F   Flows:

Displays all enabled water meter inputs  




RE@S   Status:

Displays all enabled status. contact closure inputs




RE@R   Relay:

Displays all enabled active relay outputs












   Enter key terminates display




Display updates with every new set of A/D converter data; about every 14 seconds for Flex series 




controllers and every 7 seconds for AS series controllers.


SD      Set Defaults




SD



Reloads all default descriptors, gains, offsets and control equations from EPROM.




The SD command requires confirmation prior to implementation. 




Users are prompted “SD destroys all site configuration data! Proceed Y/N?”




Execute this command only when you wish to return to Factory settings.




The default configuration shown by the DI, Diagnostic command will be implemented.


SO      Site Options




SO  Daylight Savings [1/0] , LCD Scroll Alarms [1/0]



1 turns a feature ON, 0 turns it OFF




The modem initialization string is displayed in response to this command.

                Both of these features can be turned ON/OFF using  the LCD & remote keypad.



SS      Site Setup




SS  Site Name, Site Description, Site File ID, Modem Ring Count, Pager Enable [1/0]




SS without parameters displays




Owner Name

  
:  [Site Name ]



Maximum 20 characters, no commas 




Equipment Name
  
:  [ Description ]


Maximum 20 characters, no commas



Download File Name
:  [ Site File ID ]



4 Letter, used to identify file on alarm reports,




Ring Count



:  [
Modem Rings 0-12]   Rings before modem pick-up, usually Set=1



Pager





:  [
ON/OFF ]
               Pager =1 to transmit site identifier# from DO command


ST      STatus




ST [Relay 1..8],  [Relay 1..8], [ Parameter A..Z ], [ Parameter A..Z], [ Parameter A..Z]








, [ Parameter A..Z]    Display any two relays & up to four unrelated parameters 





















continuously in real time. 



 
  Example: ST 1,2,A,C,   Display continuously switches 1 & 2 and parameters A & C












Refreshing screen whenever any data changes




  The ST command is the primary view of controller operation. Control levels, alarms, timers and control 




sequences and equations are displayed on the STatus screens.




   Display response to ST3,5 command with bold, italic text indicating variable data.






STATUS              Aquatrac Instruments                    


Date: 12/11/96
                    






SMARTFlex Controller                    


Time: 15:25:30





Acid Pump      Reversed 
Turn ON @
8.00        


Interlock Status

  




State ON                     

Turn OFF@

10.00           

Operating





Time This Actuation  Control Equation: C     = 6.898   

ALARMED
       






34.8 Minutes                                         



Switch Interlock






Operating Time Today

       






37.4 Minutes                                         



Special Control






Operating Time Owed

        






0.0 Minutes






Boiler Test       
            
Turn ON @

10.00           

Interlock Status

  




State ON              
       
Turn OFF@

7.00        


Operating





Time This Actuation  Control Equation: C     = 6.898
        






0.1 Minutes     



                                    Switch Interlock






Operating Time Today

      






466.4 Minutes                                         


Special Control






Operating Time Owed                                         



Stage: Sample







        5.0 Minutes                                             



15 Sec.

SW      Switch




SW Switch commands control the 120VAC power switching relays.




Two Syntax’s are permissible:

 


SW [Relay 1..8], [Control Equation], [Turn ON[,[ Turn OFF], [Special Control],










[Status Interlock U..Z] , [Relay Interlock 1..8], [R(everse)]



and




SW [ Relay 1..8], [O..T], [Pump Volume ] ,[ Pump Time ], [Special Control],










[Status Interlock U..Z ],[ Relay Interlock 1..8]










For control equations derived from water meter inputs O thru T



Deleting Switch Components



Putting an !, exclamation point between commas deletes the command component




Example:
SW7, , , , ,U   Requires Status Switch ‘U’ to be closed to operate Relay No.7







SW7, , , , ,!    Removes all Status Switches from Relay No.7’s control equation.

SW7, , , , !    Removes all Special Controls including ‘VC’ & ‘FV’ from Relay No.7





Control Equation is: 






A parameter  A thru T OR The sum, product or difference of any two or more parameters.






Control equations may include one or more of the following operators  








+     Sum of  flows or levels








-      Difference of flows or levels








/      Ratio of conductivities or levels








:      Feed Verification only, pump a user selected mL of product






Examples:  






A:    Conductivity control, with bleed solenoid connected to Switch #6 and using a sensor 









connected to ‘E’ input. Bleed if only flow switch connected to ‘U’ is closed.








SW  6 , E,   2000, 1990, ,  U





B:    Chemical pump timing based on make-up from R make-up water meter; 30 seconds for 








every 100 Gallons  if ‘X’ is closed & Relays 1, 2 and 4 are open    








SW  5, R, 100, 30 ,, X+Y, 1+2+4












Status Interlock must be closed to enable the relay.






Used for flowswitches and permissive contact sets,. Status switches may be ANDED






by entering U+X requiring both status switches U AND X to be CLOSED to allow the switch to 






operate.  Status switches from U thru Z allowed.





Relay Interlock  must be OFF to enable the Switch.






Used to inhibit feed on bleed or to prevent chemical mixing. Relays may be ANDED






by entering 3+4+6 requiring relays  3 AND 4 AND 6 to be OFF to allow the pump to
 








operate.  Relays from 1 thru 8 allowed.


SW      Switch       cont.
.





Special Controls:  One of  BF BL BT EN FV HT LO PB PT TC TE TM VC






Where special control is: NO TEXT, for no action






OR






BF[ Bleed Relay# ]

Bleed& Feed Inhibitor Control







Applies ONLY to Relays with water meter control equations.







Overrides the water meter when present in the SW equation







Turns ON the Originating Feed relay whenever the Destination Bleed relay turns ON







Allows the Originating Feed & Destination Bleed relays to have separate
ALARM time-outs






OR






BL



  



Boiler Blowdown Sampling Control





WARNING The BL control enters default boiler blowdown sampling control as soon as the SWitch 






command is entered.  Type BL [ 1..8 ] immediately after the SW command to edit the 








sampling timing. Refer to BL command.






OR





BT[ Bleed Relay# ]      
Bleed Then Feed Inhibitor Control







Applies ONLY to Relays with water meter control equations.







Overrides the water meter when present in the SW equation







Adds the ACTUATION TIME from the Destination Bleed relay to the Originating  Feed relay 








whenever the Destination Bleed relay turns OFF.







Allows the originating feed & destination bleed relays to have separate ALARM
time-outs






OR






EN


  ENable a relay between Setpoints
Turns a relay ON between the [Turn ON] and [ Turn OFF] setpoints
. ENable is a very different relay operation from a deadband which provides control hysteresis to keep a relay, pump or valve from rapidly switching ON & OFF.

ENable will be most frequently used with variable speed pumps and controllers with the IC, IP and/or IO 4-20mA output option.  

Plugging a variable speed pump into an ENable controlled power relay allows the use of Status & Relay interlocks as well as ALarm command timeouts
OR






FV







Feed Verification







 Requires FV option in controller – see DI command.







 Requires FV command for set-up – see FV command.







 Provides ppm calculation,. Fail-to-feed alarm, tank level calculation.

Allows the O:Q control equation to feed a user set mL on ‘Q’ for every user set gallons 

 measured on ‘O’ for relays controlled by Water Meters.


OR






HT[ Hours ]  

           Holding Time 



            
Allows a control equation, which measures the ratio of conductivities to use the raw 









water conductivity averaged over HT hours.  







Use HT to prevent scaling during the period after the raw water conductivity falls, while the 







tower water is a mix of mostly high conductivity and some low conductivity raw water.







WARNING: Cycle controllers can only be used when scaling components of the raw 










                           water  track with the raw water conductivity.







HT is not supported via the LCD. Data Logging is required to verify effective cycle 









control over the HT period, restricting the HT function to controllers with R2 & RM options.







Sample Cycle Control SW Command:







SW2, E/F, 4 , 3.9,  HT20   








Control relay #2 on the ratio of the of conductivity sensors connected to E and F inputs. 









E = Tower Conductivity  F = Raw Water Conductivity.








Average the value of F over 20 hours.







Use the ST1,2,E,F command to view the action of the control equation in real time.







You’ll see the value of the E/F control equation change immediately when the value of tower 






water conductivity ‘E’ changes.  The value of the control equation will not change when the 







the value of raw water conductivity ‘F’ changes.  Every hour the average value of ‘F’ over 







the Holding Time is recalculated. So if the HT value is short and the change in F is large, 







you’ll see a change in E/F on the hour.

.




OR

LO [ Destination Relay# 1..8] / [ Time in Minutes]

Lockout Bleed Relay on Chemical Feed







Prevents the Destination, Bleed relay from turning on for the selected minutes every time a 







timed event occurs on the Biocide Feed relay.







Lock-out is used to prevent blowdown during biocide reaction times. 







Example:

Every two days biocide is added using the pump connected to Relay 7. 

Tower blowdown uses Relay 2








SW7, , , , LO2/180    Locks out Bleed Relay #2 for three hours every time a TE event 















occurs on Relay #5






OR





PB[ Destination Relay# ] / Minutes 

Prebleed on Biocide Feed



            
Prebleed adds an event of Minutes to the destination prebleed relay TE Timed Events 








whenever an event is added to the originating relay’s TE Timed Event table.







Prebleed is only set ONCE for each relay. It’s either ON or OFF





OR





PT [ Seconds]

  

Percentage Time Inhibitor Control or Chemical Feed







Sets the number of seconds in every five minutes that the relay is ON.







The selected number of seconds is added at the beginning of every five minute period to 







permit both verification and predictability.







Seconds shows on the ST screen as  Time Owed at the start of every five minutes.





OR





TC [ PERIOD in Minutes ] / [ ON time in minutes ]           Timed Cycling
Duty cycles a relay ON/OFF for a user defined ON time in every user defined PERIOD whenever the controlling sensor is between the Turn ON & Turn OFF setpoints. Fully detailed in Section 5.8 of this manual.

OR





TE
       

Timed Event Interlock for ‘Slug-til-it-ORPs Biocide Control’









Used at sites where the control equation is active for only limited periods each day.







This active time will be set using the TE command to select times and setting TE under 








Special Control in the SWitch equation.







Timed Event will shows up under Special Control on the ST screen.







Example:

Two hours every day the ORP in the cooling water is raised to 300mV with the hypochlorite 

pump connected to Relay 5 & the ORP electrode connected to parameter ‘C’, interlocked 

with flowswitch connected to ‘U’








SW5,  C, 300, 290, TE, U    Enables the control equation based on Timed Events








TE5,1,12:00,120                  Sets the times that the control is active.

OR

TM [ PERIOD in Seconds ]           Time Modulation
Duty cycles a relay ON/OFF proportionate to the dead band between the controlling sensor Turn ON & Turn OFF setpoints. 

User can set 100% ON time at Turn ON or at Turn OFF by using the Reverse field of the SWitch command.  Minimum and default PERIOD = 60 seconds

For example, you can have the Bleed valve ON for 1 second in every 60 seconds at the turn OFF setpoint. %ON time increases linearly as the conductivity increases to the Turn ON setpoint where the valve is ON for 60 seconds in every 60 seconds.

Fully detailed in Section 5.7 of this manual.






OR






VC
       

Variable Cycles






 Requires VC command for set-up – see VC command.







 Provides three make-up conductivity ranges and user set cycles for each range.







 User set maximum tower conductivity.






R(everse)     

 Reverse the Turn ON, Turn OFF sequence





Requires |Turn ON level| < |Turn OFF level|. Without ‘R’, this inequality would cause a syntax 






error. The ‘R’ designation allows intentional reverse switch logic.






R(everse) is used to add caustic on pH control and to open bleed valves on low conductivity.






In both of these Reversed modes, the switch is ON when the when the Control Equation is 







less than Turn ON and OFF when the Equation is greater than Turn OFF






Examples A & B:  







A:  Caustic control, with pump connected to Switch #5 and using a pH sensor connected to 









‘D’ input. Pump if flow switch connected to ‘X’ is closed and Switch 6 (Bleed) is OFF









SW  5 , D,   8.5, 9.2,  ,  X, 6 , R






    

Switch ‘5’ ON when ‘D’ < 8.5 and OFF when ‘D’ > 9.2







B:  Closed Loop Conductivity control, with inhibitor  connected to Switch #7 and using a 










conductivity sensor connected to ‘F’
input. Feed if flow switch connected to ‘V’ is closed.









SW  7 , F,   800, 750, ,  V, , R






   

Switch ‘7’ ON when ‘F’ < 800 and OFF when ‘F’ > 750

TE      Timed Events




TE[ Relay 1..8 ],[ Day# ], [ Start Hours: Start Minutes] , [ Duration (min) ]




TE 




Without parameters both syntax and current day#  timing cycle, 7, 14 or 28..




TE@ [ Relay 1..8 ]  Displays events for the specified relay.




TE[ W or M ]  Sets the timing period in days.










 W = 7 day cycle,  M = 28 day cycle  




TE!




Resets Day#1 to the most recent Sunday. 










If today is Sunday than the current Day# is set to 1.




Operating Rules for Timed Events





1. Maximum Number of Events = 28 per relay per period.




2. Duration in minutes settable from 1 to 1439 ( 1 Minute to 24 Hours ) 




3. Timed events do not carry over into the next day to prevent inadvertent scheduling errors.




4. Removing an event be entering a duration of ‘0’,  zero, minutes.




PREBLEEDING & LOCKOUT

                  Prebleeding lowers the cooling tower conductivity prior to adding biocide by opening the bleed valve or 



  solenoid.   See SW command for defining which Relay prebleeds or is locked out.



TS     Test




TS   Test pH/ORP and Conductivity Sensors




This test is performed automatically every hour on the hour.




The TS command forces the test to occur now.




Conducts impedance tests on both pH electrodes and checks for fouling on both conductivity electrodes.



Reports:





[C], [ C Descriptor ]    Value,  Test Value    Pass/Fail





[D], [ D Descriptor ]    Value,  Test Value    Pass/Fail





[E], [ E Descriptor ]    Value,  Test Value    Pass/Fail





[F], [ F Descriptor ]     Value,  Test Value    Pass/Fail


UG     UpGrade




UG  [ Upgrade Code ]




Adds controller features using a Code keyed to your serial number

UpGrade is active in controllers with Version 3.00T and later software.

Currently it’s used to view your electronic serial number.

UG & Enter key provides this response
UG  [ Upgrade Code ]  (command syntax)




To upgrade your controller features, contact Aquatrac Instruments with your serial number




SN: [ 57ea3566 ]



VC     Variable Cycles




VC[ Relay 1..8 ],[ Low Make-up uS], [Low Setpoint Cycles] , [ Medium Make-up uS ], 

[Medium Setpoint Cycles],  [High Make-up uS], [High Setpoint Cycles],






[Max tower conductivity]





VC 



     Without parameters, displays command syntax 




VC [ Relay 1..8 ]    Displays current Variable Cycle settings on the blowdown relay#




Make-up uS           Below each range’s make-up uS, the blowdown controls at that range’s cycles










With a 1% deadband.



Max Tower Conductivity

The blowdown controls with a 1% deadband if the tower conductivity 










exceeds the user set Max Tower Conductivity.







Operating Rules for Variable Cycles





1. The VC special control must be set in the bleed relay control before using the VC command




2. A maximum of four VC special controls are allowed per controller.




3. See Section 5.4  for application details.


WM     WaterMeters




WM     Displays the two years of summary water meter data stored in 







the controller EEPROM for all six water meters.

	Water 

Meter
	Descriptor]

(Typical Shown)
	Units
	Today


	This

Year


	Days

this

Year
	Last

Year


	Days

Last

Year

	O
	Tower1 Make-up
	GAL
	6,880
	1376400
	186
	1594781
	200

	P
	Tower1 Bleed
	GAL
	1,240
	344100
	186
	189740
	186

	Q
	No.1 Closed Loop
	L
	2
	624
	186
	36
	200

	R
	Tower2 Make-up
	GAL
	9,460
	2604000
	186
	1456040
	100

	S
	Tower2 Bleed
	GAL
	2,105
	667692
	186
	394210
	100

	T
	No.2 Closed Loop
	L
	0
	0
	0
	105
	85



          Where Days This Year  & Days Last Year are the number of mid-nites that the controller stored water 



meter data.


XC     Xtra Configure



  
XC@ [ A, F ,R ,S]
Display the extra configuration option lists for:

                                              Analog Inputs OR Flows OR Relays or Status Switches.





XC Para [Val]      Set the Parameter or relay configuration = value selected from an XC@ option list. 









  Where Para = A to N, O to T, U to Z or 1 to 8




An XC option defines descriptors, gains, offsets, compensation, alarm levels and timeouts, controls …




Used to simply, quickly and thoroughly re-configure a controller.



CUSTOMIZING CONTROLLERS FOR FUTURE USE

XC selections are stored in EEPROM and are loaded on every power ON 

even if the memory back-up battery has discharged.

Configure a controller for the end user. Install and commission months later without loss of configuration.

4.3 Data streaming, ‘AP’ commands

The AP command is used by Trackster to acquire condensed, comma delimited data from the controller

The AP command may also be used to support a parser for user interfacing to other automation systems.
AP & ENTER responds with invalid command error message

APTRACKSTER,0 & Enter
Responds with Software Version, always 0.0.1  Supports handling of future data streams.

APTRACKSTER,1  & Enter Responds with the current controller configuration

One line for each enabled I/O , 4-20mA  outputs and corrosion rate always sent.

Data set requested on connection for current controller state

Analog   (Seven lines for AS & fourteen for Flex)

Parameter Letter A-N, name, units, gain , offset, compensation value, compensation parameter, compensation method, high alarm, low alarm, delay on alarm   Newline

Water Meter (Three lines for AS & six for Flex)
Parameter Letter O-T, name, units, gain , offset, scale,  high alarm, low alarm Newline

Status Inputs (Four lines for AS & six for Flex)
Parameter Letter U-Z, name, high alarm Newline

Output Relays (Five lines for AS & Eight for Flex)
Relay# 1-8, Name, Control equation, on time alarm, day alarm, Turn On Level, Turn OFF level, Pump Volume, Pump Time, Relay Interlock, Status Interlock, Special Control, Special Control Relay Newline

Any relay used for boiler control has a following line:

B Relay#1-8, Sample Time, Wait-to-Measure time, Blowdown Time, Resample Time, Fail-to-Sample Input, Reference Relay Newline

Corrosion Rates (Four lines)

C rate 1-4, Paramater Input A-N, Conductivity Input for compensation, Alloy Number Newline

4-20mA Outputs (One line)

D1, 4mA level, 20mA Level, Controlling sensor, meter or relay

D2, 4mA level, 20mA Level, Controlling sensor, meter or relay

D3, 4mA level, 20mA Level, Controlling sensor, meter or relay

D4, 4mA level, 20mA Level, Controlling sensor, meter or relay

APTRACKSTER,2  & Enter  Responds with the current state of all I/O

One line for each enabled I/O , 4-20mA  outputs and corrosion rate always sent.

Data set sent each time command issued.

Analog   (Seven lines for AS & fourteen for Flex)

Parameter Letter A-N, State, Value, Alarm Timer in seconds, Last Hour average Newline

 ‘State’ is a byte with bit’s 0..7 set as follows:

	Bit
	Decimal

Value
	Substate

	0
	1
	Enabled

	1
	2
	Alarmed

	2
	4
	Alarm Relay

	3
	8
	Dial Out

	4
	16
	Overrange

	5
	32
	Specialized

	6
	64
	Used in a Boiler

	7
	128
	Unused


Water Meter (Three lines for AS & six for Flex)
Parameter Letter O-T, State, Value, Total, Last Hour value Newline

‘State’ is a byte with bit’s 0..7 set as follows:

	Bit
	Decimal

Value
	Substate

	0
	1
	Enabled

	1
	2
	Alarmed

	2
	4
	Alarm Relay

	3
	8
	Dial Out

	4
	16
	Alarm Override State

	5
	32
	Unused

	6
	64
	Unused

	7
	128
	Unused


Status Inputs (Four lines for AS & six for Flex)
Parameter Letter U-Z, State, Total time, Ontime, Last Hour value Newline

State’ is a byte with bit’s 0..7 set as follows:

	Bit
	Decimal

Value
	Substate

	0
	1
	Enabled

	1
	2
	Alarmed

	2
	4
	Alarm Relay

	3
	8
	Dial Out

	4
	16
	ON

	5
	32
	Invert Logic

	6
	64
	Unused

	7
	128
	Unused


Output Relays (Five lines for AS & Eight for Flex)
Relay# 1-8, State, Control Value,Special time, Special Wait Time, On time, On Total, On Now,  Last Hour on time Newline

Any relay used for boiler control has a following line:

B Relay#1-8,State, countdown time Newline

Output Relay ‘State’ is a byte with bit’s 0..7 set as follows:

	Bit
	Decimal

Value
	Substate

	0
	1
	Enabled

	1
	2
	Alarmed

	2
	4
	Alarm Relay

	3
	8
	Dial Out

	4
	16
	ON

	5
	32
	Reversed

	6
	64
	Interlocked

	7
	128
	OFF an Alarm


4-20mA Outputs (One line)

D1, Drive1 level 0-255 D2, Drive2 level 0-255 D3, Drive3 level 0-255 D4, Drive4 level 0-255 

(Note: no Newline)

Corrosion Rates (Four lines)

C rate 1-4, anodic level, cathodic level, pitting level, rate mpy, state Newline 

5. Application Notes

5.1 Enclosure Installation

Typical controller enclosure installation for ‘AS” controllers with the RM option and for all Flex series controllers. Industrial sites may use the larger LE16-14, options with internal terminal blocks and without plug box(es)


[image: image8.wmf]   Scaled: 5:1, Rev01/00

Water

Treatment

Controller

13.5"H x 10.75W"

x 5.75"D

FRP

1 or more

Sensor cable

strain reliefs

36" of flexible, blue non-

metallic conduit and

fittings with each plug box

One plug for

each chemical

pump

(Note 1)

Pump Plug

Box(es) &

non-metallic

conduit

Notes:

1. Fractional horsepower

pumps require motor start

relays, plug boxes  deleted.

2. Enclosure mounting

centers @ 8" W x 12.75" H,

Allow 12" Min on hinge side

for 180 degree door

enclosure door opening

10.75

13.5

Allow 12" Min below

for cabling access

Allow 6" right

side clearance

for RS232

serial port connnection:

- controllers with the

R2 

& 

RM

 options only.

RS232

DB9

Connector

 

5.2 PM Schedule




	Sensor
	Cleaning

See Note 1 & Caution 
	Verify - Calibrate
	Replacement

Schedule

	Conductivity
	Whitish or brown deposits: dilute HCL

Organic Fouling: alcohol, solvents or soap & water.    See Note 3
	Verify monthly

Calibrate as needed

See Note 2
	2 years

	Corrosion Rate
	Do not clean

Refer to user manual if pitted.


	User calibration not required.

See Note 4
	2 years

Tips only

	Flowswitch
	Dis-assemble to verify mechanical operation and remove debris.
	Valve OFF flow during every system service and verify flowswitch Shows OFF.

Perform at least monthly.
	

	ORP
	Whitish or brown deposits: dilute HCL

Organic Fouling: alcohol, solvents or soap & water.

Failure to track: 5% nitric for 5- 10 minutes.                  See Note 5
	Verify monthly

Do not calibrate.

See Note 5
	1 year



	pH
	Whitish or brown deposits: dilute HCL

Organic Fouling: alcohol, solvents or soap & water.      See Note 6
	Verify monthly

Calibrate as needed

See Note 6
	1 year


Caution – Removing Oils, Greases & Biofilms from pH & ORP sensors

Solvents that will not attack the sensor body are an alternative method to soap & water. 

Methanol and isopropyl alcohol are acceptable solvents.

 Acetone, MEK, THF, or trichloroethane may irreparably harm the sensor. 

A soft toothbrush can be used with the detergent to remove stubborn coatings.

Notes:

Note 1: Do not clean sensors unless there are operational problems: failure to track, calibration out of range, 


mechanical damage.  Excessive cleaning may reduce the operating life of pH sensors. 



Single point calibrate pH, ORP & conductivity sensors by sampling the cooling water and keying the



 current conductivity or pH into the controller. There is no increase in control accuracy when sensors are 

two point 
calibrated. 

Note 2: Calibrating more frequently than every 30 days indicates operating problems. Systems with effective 


water treatment will operate a year or more between calibrations.

Note 3: Clean with a solvent  before re-calibrating. If conductivity increases, sensor was organically fouled:



 locate the source & correct.

Note 4: Controller system level alarms indicate operating problems. Operating problems which foul 





conductivity sensors will also foul corrosion rate sensors.

Note 5: ORP sensors read +/-5mV of the actual ORP. If sensors are reading high or low or failing to respond 


to 
oxidant, then there is an operating problem which cannot be fixed by calibration.  Operating problems 

which 
foul conductivity sensors will also foul ORP sensors.

Note 6:  Calibrating more frequently than every 30 days indicates operating problems. Reddish or black Iron 


deposits will prematurely fail pH sensors. Dropping or rapping the sensor on a hard surface may micro-


crack the pH sensitive glass and result in a fixed pH, which does not change with acid or caustic




addition. 

5.3 Rate-to-Volume Conversion & Control 

5.3.1 OBJECTIVE



Details converting 4-20ma on Rate to Volume for the ON/OFF control of chemical feed pumps.

5.3.2 TYPICAL APPLICATIONS

1. Convert a make-up water meter from GPM to Gallons and use the volume to set the ON time of inhibitor pump. For every 250 Gallons of make-up, turn the pump ON for 23 seconds.

2. Convert a steam demand meter or meters from lbs/hour to lbs of steam. Use the steam volume to control fractional horsepower amine and boiler treatment pumps. Every 10,000 pounds of steam turn ON the pumps for 46 seconds.

3. Convert a production line speed in Feet/per/second at 4-20mA to ON/OFF control of a process chemical.    

5.3.3 REQUIRED SOFTWARE 
Controller software Version 3.52 or later & controller with R2 or RM option.

Trackster Version 2.1 or later with Terminal screen option.

As of 05/01 Trackster does not support the ‘R’ sensor compensation option.

Supporting References: 

Loop powered, 4-20mA current loop isolators: www.omega.com   OMEGA part CCT-100, approximately 
$130.00 ea.

5.3.4 INSTALLATION

5.3.4.1 Hardware Installation – Connecting the 4-20mA cable,  

1. Connect the 4-20mA signal to a sensor controller input. Any unused input  G to N on a ‘Flex’ or G to J on an ‘AS’ series controller may be used.

2. CAUTION: 4-20mA  signals that are used by other equipment usually require loop isolators to prevent ground loops. Aquatrac’s controllers ground one side of the current loop. A ground loop occurs if the other equipment monitoring the loop also grounds the current loop. If in doubt, install a loop isolator: see Supporting references in Section 5.3.3 

3. Connect to the controller and verify that the analog input that you intend to use is not being used for Feed Verification ppm or inventory tracking.

4. The following example uses analog input ‘J’ & water input ‘Q’.


Prior to terminating the current loop, verify that the LJ jumper is installed ½” inboard from the J controller 

terminals. The factory default has the LJ jumper installed & it will be installed unless you are converting 

      input ‘J’ from a prior use.








Connect the 4-20mA current loop to J+ and the negative of the loop to J-. 





The LJ jumper terminates the current loop with 50 ohms.

      

Any unused analog input and water meter input can be used for Rate-to-Volume conversion.

5.3.4.2 Software Set-Up –  ‘J’ & ‘Q’ Example 

1. Connect to the controller using Trackster at the Configure password level and using Diagnostic View II

2. Right click on sensor ‘J’ and enable sensor ‘J’
3. Right click on meter  ‘Q’ and enable meter ‘Q’ and set its descriptor: Make-up, Steam Production, Line Speed… and units: Gal, Lbs, Ft…. descriptor & Units have no effect on function. 

4. Set the gallons/count for water meter ‘Q’ for 1 for GPM &  LBH.

5. Right click on the inhibitor pump, select Configure Control and key Control-Alt-Shift & you’ll be in the Trackster terminal screen

6. Key Enter to get to the command prompt ‘>’

7. Key PAJ,,1 & Enter
8. Close the terminal window select sensor ‘J’ and calibrate for 4mA and 20mA levels. Use the theoretical 4-20mA calibration, it’s accurate enough to verify you have a functioning current loop. 

9. Verify the current loop displays correctly on sensor ‘J’. Set the sensor ‘J’ descriptor and units: GPM, LBH, FPM…. descriptor & Units have no effect on function.

10. Right click on the inhibitor pump, select Configure Control and key Control-Alt-Shift & you’ll be in the Trackster terminal screen

11. Key Enter to get to the command prompt ‘>’

12. Key PAJ,,,,,RMQ & Enter for Gallons/Minute or PAJ,,,,,RHQ & Enter for LBs/Hour & close the  terminal window,

13. Verify that water meter ‘Q’ updates every 14 seconds: Flex series controllers or 8 seconds for ‘AS series controllers. For example: a Flex series controller with 100 GPM on ‘J’ would add 200 Gallons to meter ‘Q’ every two minutes.

14. Water meter input ‘Q’ may be used for control of any pump with Control Equation =’Q’ either by itself or summed with other meters.

5.3.5 TECHNICAL-OPERATIONAL NOTES

1. Rate-to-volume conversion occurs when the Rrm command is placed in the sensor compensation field  using the PA command, where R=Rate-to-volume, r= M or H for GPM or LBH respectively & m = water meter input O to T: Flex or O-Q:AS.  M assumes a rate/minute & H a rate/hour.

Keying PAJ  &  Enter will display R 60 Q if rate per minute or R 3600 Q if rate per hour.

2. Any unused, enabled input  ‘G’  to ‘N’ and meter ‘O’ to ‘T’ can be used. If you attempt to use a non-enabled water meter, you’ll get the Cannot Compensate on a Disabled Parameter!, error message.
3. The water meter input, ‘Q’ in our example, cannot be used for an actual water meter; errors in the gallons/day total will occur.
4. Negative rate-to-volume conversions add zero. If you calibrate the 4-20mA loop so that 4mA is, for example, –1 GPM then you ensure that the water meter does not accumulate at 4mA.
5. Set the inhibitor pump feed limit timers to prevent overfeeding due to miscalculation or miscalibration of the 4-20mA loop. Ensure that the minutes/per/actuation timer is set high enough to prevent nuisance feed outages. 
6. Trackster: Rate-to-Volume inputs will display ‘No Compensation’ on the 4-20mA sensor Set Compensation option until Trackster is updated.


7. Feed Verification: Rate-to-Volume conversion may be used as the make-up water meter for control of an Inhibitor Pump if the Gain or Gallons/Contact is on the controlling water meter = 1. WARNING: Feed on mL, O:Q type control equations will not totalize correctly unless Gain =1 on Water Meter ‘O’.
If you use ‘XCx’ command to remove relay ‘x’ , you will not be able to re-use the FV control on this relay or another relay until you remove it using the SWx,,,,!  Command.  

5.4 Variable Cycle Special Control

5.4.1 OBJECTIVE

Allows up to three sets of cycle control setpoints based on ranges of make-up conductivity. 

Each range of make-up conductivity has a cycles setpoint with a 1% deadband.

Sets the maximum tower conductivity independently of the three make-up ranges.

5.4.2 TYPICAL APPLICATION

Sites where the make-up conductivity varies and the limiting hardness or silicon also varies with make-up the conductivity. User sets cooling tower cycles based on tower/make-up conductivity so that as the make-up conductivity varies, the tower/make-up conductivity setpoint changes to prevent scaling.

 5.4.3 REQUIRED COMPONENTS

Controller software Version 4.0 or later and controller with R2 or RM option.

Controller must be measuring make-up conductivity and controlling the bleed valve on the ratio of Tower-to-Make-up conductivity.

Trackster Version 2.1 or later with Terminal screen option.

As of 05/01 Trackster does not support the ‘VC’ Special Control within View Configuration.

5.4.4 INSTALLATION

5.4.4.1 Hardware Installation 

Control of cooling tower cycles requires conductivity sensors in both the cooling tower make-up line and the 
cooling tower sump re-circulation line. 

5.4.4.2 Software Set-Up –  ‘E’ & ‘F’ Example 

The following example assumes that the tower conductivity is connected to input ‘E’, the make-up conductivity connected to input ‘F’ and bleed valve is powered by Relay No.2 which is the typical cycle control set-up for a Flex series controller. The example also assumes that the maximum  tower conductivity should not exceed 3,000uS.

1.Connect to the controller using Trackster at the Configure password level and verify that both the cooling 
tower and make-up conductivities are reading correctly and the Control Equation for the bleed valve is 
set to E/F.

            2. Right click on the bleed valve, select Configure Control and key Control-Alt-Shift & you’ll be in the 




Trackster terminal screen

3. Key Enter to get to the command prompt ‘>’

4. Key SW2,,,,VC & Enter
5. Key VC2,300,8.2,700,5.4,1000,4.1,3000 & Enter  & close the  terminal window,

6. Calibrate your tower make-up conductivity across the all three ranges and then above the maximum and 
observe that the control setpoints change with each range.

5.4.5 TECHNICAL – OPERATIONAL NOTES

1. A maximum of 4  tower bleed controls with the VC special control are allowed in any one Flex or ‘AS’ series controller. These controls can share the same make-up conductivity sensor.

2. Adjust Setpoints: VC dynamically re-writes the controller setpoints as the raw water conductivity changes. Any setpoint changes made in Trackster will be overwritten.
   LCD Adjust Setpoints: This option is blocked. ENTER key provides the same result as PREVious; the current Setpoints are displayed.

3. Make-up conductivities must increase from Low Make-up to High Make-up conductivity or an Out-of-Range error occurs and the requested VC command change is rejected.

4. A make-up conductivity greater than High Make-up, switches control to the Tower Maximum Conductivity setpoint with a 1% deadband.

5. The cycles in each range can be any value. There is no assumption that cycles will decrease as raw water conductivity increases. 


6. A system alarm ‘Variable Cycles OFF invalid control eqn.’ if the relay control equation does not have two analog sensors separated by either ‘/’, ‘+’ or ‘-‘. This alarm will occur as soon as you change the control equation.

7. If you use ‘XCx’ command to remove relay ‘x’ , you will not be able to re-use the VC control on this relay or another relay until you remove it using the SWx,,,,!  Command.  


Caution: The bleed control setpoints change as soon as the make-up conductivity moves into the next range. Towers with long holding times may experience scaling conditions as most of the water in the system does not change immediately with a change in make-up conductivity. The HT, Holding Time, special control may be more useful on systems with extended holding times. 



















5.4.6 COMMAND SYNTAX

The SW command is used to set Variable Cycles special control.

SW[1..8],,,,VC & Enter sets the Special Control on Relay1 to 8 in Flex or 1 to 5 in ‘AS’ series controllers.

Once you have set the special control on the bleed relay you can use the VC command:

VC[1..8],Low Make-up, Low Cycles,Medium Make-up,Medium Cycles,High Make-up,High Cycles, Maximum Tower Conductivity & Enter

Where Low, Medium and High Make-up conductivities set the range for each cycle setpoint

0 – Low         Make-up uS controls at Low Cycles with 1% deadband

Low-Medium  Make-up uS controls at Medium Cycles with 1% deadband

.     Medium-High Make-up uS controls at High Cycles with 1% deadband


 Maximum Tower Conductivity controls the bleed, limiting the tower conductivity and providing a default for


 make-up conductivities greater than High Make-up

Typical example:

SW2,E/F,,,VC & Enter


Sets Relay No.2 to cycle control using the ratio of conductivity sensors E & F and sets the Special Control to VC, Variable Cycles. Note that setpoints are not required since they are controlled by the VC defaults until adjusted.

VC2,300,8.2,700,5.4,1000,4.1,3440 & Enter
Sets Relay No,2 to control at 8.2 cycles when the make-up conductivity is less than 300uS, 5.4cycles between 300 & 700 uS and 4.1 cycles between 700 & 1000 uS. 

At a tower conductivity greater than 3440uS, the controller will operate the bleed to maintain 3440uS.

5.5 Feed Verification Inventory-ppm Tracking

5.5.1 OBJECTIVE

Provides up to two independent feed verification functions per ‘AS’ controller and four per ‘Flex’ controller. 

Meters chemical feed in ml, calculates and logs ppm, calculates and logs inventory, displays and logs ml/hour. Supports ml per gallon feed controls and alarms on fail–to-feed. 

Alarms locally and pages on low or high, ppm, ml fed and inventory level.

Feed ml and ppm functions are limited to relays controlled by water meters

5.5.2 TYPICAL APPLICATIONS

A Feed Verification Meter is installed on the inhibitor chemical feed pump discharge. The Controller is set to feed 10ml every 100 gallons of make-up and display ppm based on the make-up volume and the ratio of the tower to make-up conductivity. The Controller dials out an alarm on low ppm, low tank level and fail to feed inhibitor.

A Feed Verification Meter is installed on the bleach pump discharge at a site where gas blocking of the pump is an operational problem. The Controller is set to feed bleach to maintain an ORP setpoint. The Controller dials out an alarm on low bleach tank level, high feed volume and fail-to-feed bleach. 

A DigiPulse  is installed on the LMI biocide pump discharge at a site where regular biocide feed is critical. The Controller is set to feed biocide twice a week. The Controller dials out an alarm on fail-to-feed biocide. 

A Bleed water meter is used a Feed Verification signal on a cooling tower bleed. The Controller is set to bleed on conductivity. The Controller dials out an alarm on fail-to-bleed.

5.5.3 REQUIRED COMPONENTS

Controller software Version 4.0 or later, controller with R2 or RM option.

Water Meter Based ON/OFF Controls

Controller must be controlling inhibitor feed based on make-up water meter volume and use one of three methods of measuring cycles of concentration:

1. Bleed valve control uses the ratio of tower-to-makeup conductivities

2. Bleed volume is measured by a water meter connected to the controller.

3. Make-up water conductivity is constant allowing a fixed number to be used for cycles of concentration.

Other ON/OFF Controls & Timers

Controller requires a water input configured for use with a Feed Verification Meter, an LMI DigiPulse or in the case of a Fail-to-Bleed application, a Paddle Wheel or Turbine water meter.

Trackster Version 2.1 or later with Terminal screen option.

As of 12/02 Trackster does not support the ‘FV’ special control within View Configuration.

Aquatrac accessory SFX-FV Kit consisting of the Feed Verification Meter, upgrade software chip and controller upgrade code. 

5.5.4 INSTALLATION



5.5.4.1 Hardware Installation 

    Refer to Feed Verification Meter, Section 5.6, for meter installation, wiring and verification.

5.5.4.2 Typical Software Set-Up   Q-WaterMeter, I - Inventory & J - ppm Example

The following example assumes:

1. That controller inputs Q, I and J are enabled are not being used by the controller for water meters or sensors. 

2. The Feed Verification Meter is connected to water meter Input ‘Q’.

3. Parameter ‘I’ will display the current drum or tank level.

4. Parameter ‘J’ will display the current ppm.

5. Relay No.1 is being used to feed inhibitor and it’s controlled water make-up meter ‘O’.

6. We’re operating the tower at 3.5 cycles  

Configuration Sequence

1. Connect to the controller using Trackster at the Configure password level.

2. Right click on the bleed valve, select Configure Control and key Control-Alt-Shift & you’ll be in the


 Trackster terminal screen

3. Key Enter to get to the command prompt ‘>’

4. Key SW1,,,,FV & Enter
5. Key FV1,Q,I,J,C3.5 & Enter  & close the  terminal window,

You have configured the controller to use the Feed Verification Meter connected to input ‘Q’ to monitor the inhibitor feed pump which controlled by water meter ‘O’ and powered by Relay No.1.

As the Feed Verification Meter reads feed volume, it will adjust the Tank Level and display the current level on parameter ‘I’
As watermeter ‘O’ measures tower make-up and the Feed Verification meter ‘Q’ measures chemical feed, ppm will be calculated and displayed and logged in parameter ‘J’

5.5.5 TECHNICAL-OPERATIONAL NOTES

1. A maximum of four Feed Verification controls are supported per ‘Flex’  or two per ‘AS’ controller.  Two fully configured FV controls would use two water meter inputs for meters, two water meter inputs for tower make-up volumes and four analog, sensor inputs for Inventory and ppm.

2. The DI command displays the Feed Verify option if the option has been installed.

3. Feed Verification Meter: Must be connected for FV function and set to Gain =1, Scale=0. The controller applies the controller Gain correction to the Meter counts allowing for fine tuning the 1ml/pulse Meter output and for use of alternative meters or LMI’s DigiPulse.  Alarms can be set on the FV Meter inputs the same way as other water meters.  mL/pulse may be set to 1.15 or 3.26 and the controller software will calculate, volume pumped, ppm & tank levels correctly.

4. Feed Verification: Every 10 seconds of chemical pump run time the FV function expects to measure at least 1mL of feed. If 1mL is not measured both the alarm on the FV Meter input and a System Alarm are set.  The user can set an alarm relay an/or dial out response on either alarm.

5. Inhibitor ppm: FV requires chemical feed based on a make-up water meter. This meter is used to calculate the volume in ppm calculations. Rate-to-Volume may be used to assign a 4-20mA input to the make-up water meter.

6. Inhibitor ppm  - Cycles of Concentration: In addition to make-up volume, FV needs to know the cycles of concentration for ppm calculations. There are three ways set Cycles of Concentration: 

a) Fixed: User defines a fixed number of cycles. This works well make-up conductivity constant and a bleed meter or a make-up conductivity do not exist. Zero and negative fixed cycles are rejected & set Cycles = 1.

b) Bleed Volume: Requires a water meter on the tower bleed. Calculates cycles as the ratio of make-up to bleed volumes. Any water meter may be used. There is no software check on the validity of the designated bleed water meter. If you use an incorrect meter, the calculated ppm will understandably incorrect. If the bleed volume is zero, ppm is not calculated. The ppm calculation is updated only when the make-up volume or Feed verification meter updates.

c) Conductivity Cycles: Controllers using the ratio of Tower-to-Makeup conductivity to control the bleed can use the same ratio for cycles. The control equation of a cycles controlled bleed relay is the ratio of conductivities, typically ‘E/F’.  There is no software check of the relay designated for cycles control. You may use any relay with a non-zero control equation.  Every time the Cycles method is changed, ppm is re-calculated from mid-night.

7. ppm Calculation & Calibration: 

a. ppm calculation starts at midnight based on the water and chemical used that day.

b.  The average ppm for each hour is stored in the controller log in the optional parameter, A to N,  used for ppm. 

c.  ppm is recalculated every 10ml of chemical metered and every 100 Gallons of make-up and whenever the Cycles method is changed. 

d.  ppm can be calibrated like any other parameter .  Both Offset and Gain can be used to correct for wind losses etc….

e.  Setting the ppm parameter in the FV command, sets the parameter compensation to Derived.

8. Inventory Calculation: 

Inventory is updated every 10ml of chemical metered. 

Parameter offset is used to adjust inventory when tanks are re-filled. 

Selecting the Calibrate Sensors & Key Current Value? options with the TV remote keypad allows the 


user to enter the current tank level. 

This level is decremented by the Feed Verification Meter every 10mL , approximately 0.003 Gallons. 

Alarms can be set on inventory level similar to any other parameter.  

Setting the Inventory parameter in the FV command, sets the parameter compensation to Inventory.
































9. Feed ml / gallon:
























 Inhibitor controls with the FV special control may be set to feed so many mL for every so many Gallons of make-up. 






















    

Set the control equation to be O:Q where O = Make-up water meter O to T & Q – FV Meter O to T.  Setpoints may be entered using the TV remote where Volume= Make-up Volume and Time = mL.  

Time Owed is now mL and not minutes.  















    

The ‘ST’ Command will correctly display Setpoints in mL and feed owed in mL.







Support for O:P feed mode within Views requires a Trackster update.














10. Site Units: Use the ‘SU’ Site Units command to switch from the factory default U.S. Gallons to Metric.  ‘SU’ effects only ppm and inventory calculations. This command is not blocked on controllers without the FV function.




















11. Activating-Removing FV Special Control; The FV control ppm calculations do not become active until you select a Cycles mode. The FV control may be removed by setting the relay special control to ‘!’ in Terminal mode or None in Trackster. 

12. Error Trapping: 

FV use a lot of controller resources to deliver a range of services. The controller protects users from set-up and re-configuration errors in the following ways:

a. A Parameter used for ppm cannot be assigned to more than one FV control.

b. A Parameter is used for other controls cannot be assigned for Inventory or ppm. Causes ‘Parameter already in use!’ error message.

c. A Parameter used for Inventory, tank level calculations, assigned to more than one FV control to support more than one pump drawing from a common tank.

d. Reconfiguring an inhibitor pump, with FV special control, to non-water meter control, removes the FV special control IF there is analog Parameter set to display ppm.

e.  Removing an FV special control, removes Inventory and Derived compensation from the parameters used for Tank Level and ppm logging.

f.  Switching the water meter controlling the inhibitor pump, forces ppm recalculation using the new make-up meter volume. 
g. Attempting to assign a ppm parameter on relays that are not water meter controlled, causes the ‘ppm requires meter control’ error message. 





















5.5.6 COMMAND SYNTAX

The SW command is used to set Feed  Verification control.

SW[1..8],,,,FV & Enter sets the Special Control on Relay 1 to 8 in Flex or 1 to 5 in ‘AS’ series controllers.

FV & Enter displays the FV command syntax.

FV[1..8] & Enter displays the current FV configuration. This command is blocked if the FV option is not installed.

DI & Enter displays the installed controller options including the FV option

Once you have set the special control on the inhibitor pump feed relay you use the VC command:

FV[1..8], [Feed Verify Meter O..T],  [Inventory A..N], [ppm A..N], 

C[Fixed # of Cycles] or  [Bleed Meter O..T ] or  [Bleed Control Relay 1..8] & Enter

Where

[Feed Verify Meter O..T] 

Water meter input where Feed Verification Meter connects.

[Inventory A..N]




OPTIONAL: Parameter which logs & displays tank level

[ppm A..N]






OPTIONAL: Parameter which logs & displays ppm 

Select one of:
 

C[Fixed # of Cycles] 


Fixed number of cycles, displayed to 2 decimals

[Bleed Meter O..T ] 


Tower or process bleed meter
[Bleed Control Relay 1..8]   Bleed solenoid relay controlled on the ratio of tower to make-up










 conductivity.
5.5.7 HYPERTERMINAL SCREEN DISPLAY

	HyperTerminal Display support on ml Feed in bold

Command: ST1,2,Q,J & Enter
	Notes

	STATUS                           Aquatrac Instruments                    Date: 1/3/80

                                        SMARTFlex Controller                    Time:  4:13:44

Inhibitor Pump 1                    Pump Volume@100                 Interlock Status

#1State ON                                Pump  mL @10                  Operating

Time This Actuation       Control Equation: O:Q   = 1900

        0.2 Minutes                                                                    Switch Interlock

Operating Time Today                                                                    2U

        3.9 Minutes                                                                   Special Control

   Feed Volume Owed                                                          Feed Verify on Q
       44.0   mL

Bleed Valve 1                             Turn ON @2000.00             Interlock Status

#2State OFF                             Turn OFF@1975.00             Operating

Time This Actuation       Control Equation: I     = 99.962

        0.0 Minutes                                                                     Switch Interlock

Operating Time Today                                                                    U

        0.0 Minutes                                                                    Special Control

Operating Time Owed

        0.0 Minutes

FV Meter            124                                                 PPM Calc            169.644 


	Feed in mL

New ‘:’ control

  equation

New control

Owed mL.

No change

In other relays

or controls

FV Meter on ‘Q’

In mL & ppm on ‘J’


5.6 Feed Verification Meter Installation

5.6.1 OBJECTIVE


Details installation of the Feed Verification Meter required for inhibitor feed verification function.


Part#’s SFX-FV, SFX-FV2 & SFX-FL 

5.6.2 REQUIRED COMPONENTS

1. Feed Verification accessory kit consisting of the Feed Verification Meter, upgrade software chip and controller upgrade code. 

2. Controllers shipped with the SFX-FV, SFX-FV2 & SFX-FL options should skip Step 3.2 which upgrades controller software. 

3. A solenoid type chemical feed pump: LMI or PulsaFeeder type rated 8-24GPD 

4. If the pumps are not beside the controller, you may have to extend the Feed Verification Meter cabling using 3 conductor or 2 pair, AWG 22 cable. 

5.6.3 INSTALLATION

5.6.3.1 Hardware Installation 

Install the Feed Verification Meter on the discharge side of the inhibitor pump between the pump and injector and tighten the tubing 3/8” fittings.

Plug the inhibitor pump into a hot plug and verify that the tubing connection to the Feed Verification Meter seal.

The Feed Verification Meter can be oriented with horizontally or vertically. Locate the Meter so that the Red & Green LEDs are visible.

SFX-FL Kits
‘DigiPulse’ use is limited to installation on the output of LMI pumps. Follow the instructions 

included with the ‘DigiPulse’

5.6.4 SOFTWARE UPGRADE / Skip this step if new Controller

1. If you are running Trackster and the controller is running & has either the serial port or modem 
options, connect to the controller and use the Save option under the Controller menu option to save the current controller configuration to your PC.  



















2. Unplug the Flex or AS controller power cord.

3. Open the enclosure door and turn OFF the power switch on the right, bottom of the circuit board installed in the enclosure door.                   

4. STATIC DAMAGE: Touch the grounded aluminum controller backplate to discharge static before touching controller electronics. WARNING: Static electricity can fail a controller. This fault is preventable and is therefore not covered by the manufacturer’s warranty.

5.  Using a small screwdriver, remove the existing software chip installed in a socket on the 


sub-board located in the top, center of the controller. Be careful that you are removing the chip and not the chip socket. This chip will be labeled either Smart ‘AS’ OR Smart ‘Flex’ with the Version#
6. Install the upgrade chip, ensuring that the label is oriented the same way as the chip you removed.   The chip label text should be oriented the same way as the controller serial 
number chip to the left of the upgrade chip.

    CAUTION:  Ensure you fully insert the upgrade chip without bending any of the pins.


          Ensure that the chip is correctly oriented and that all 32 pins are inserted.

7. Turn on the controller power switch at the bottom, right of the controller board and plug in the controller power cord.

8. The LCD display should display the POWER UP message for several seconds and then start to 
scroll through all of the operating parameters.

WARNING: If you do not see the POWER UP message on power ON. Turn OFF the controller and review the upgrade instructions.  It’s likely that the upgrade chip is incorrectly installed or an ‘AS’ chip has been installed in a ‘Flex’. 

    A chip installed upside down will be destroyed and cannot be re-installed.

The controller will reset itself to its default state when it detects upgraded software.

After a software upgrade, you’ll have to re-enter setpoints, calibration, water meter gallons/contact, biocide timing and reset the time and date...

Use Trackster’s Restore feature to re-load the controller configuration, if you were previously able to save the configuration.
5.6.5 CABLING & CONTROLLER CONNECTION

Turn OFF the controller.

SFX-FV Kit
Cable the three conductor feed verification meter cable to the controller and an unused water meter input, typically ‘Q’

Connect RED to QP, WHITE to Q+ & BLACK to Q-.

SFX-FV2 Kit
Cable the three conductor feed verification meter cables to the controller and to unused water meter inputs, typically ‘Q’ for Inhibitor No.1 and ‘T’ for Inhibitor No.2

Inhibitor No.1 meter: Connect RED to QP, WHITE to Q+ & BLACK to Q-
Inhibitor No.2 meter: Connect RED to TP, WHITE to T+ & BLACK to T-
SFX-FL Kit
Cable the two conductor DigiPulse cables to the controller and to unused water meter inputs, typically ‘Q’ for Inhibitor No.1 and ‘T’ for Inhibitor No.2

Inhibitor No.1 meter: Connect WHITE to Q+ & BLACK to Q-
Inhibitor No.2 meter: Connect  WHITE to T+ & BLACK to T-
Turn ON the controller & verify that the RED POWER LED turns ON on each Feed Verification Meter.

5.6.6 PUMP SET-UP & VERIFY METER CONNECTION

Set the inhibitor pump(s) to 100% stroke & 100% frequency.

Plug the feed verified pump into a hot outlet. 

Each time a mL is pumped, the GREEN SIGNAL LED will flash. Reduce the pump frequency and note that several strokes may be required per mL fed.

SFX-FL Kit

Verifying DigiPulses requires serial or modem connection to the controller with Trackster

5.7 Time Modulation Control

5.7.1 OBJECTIVE

Details the operation of the ‘TM’, Time Modulation, chemical feed pump duty cycle special control 

The ‘TM’ command targets plating and metal finishing applications where a pump or solenoid ON time is 
controlled or ‘modulated’ by the value of the controlling sensor with respect to the Turn ON & OFF Setpoints.


5.7.2 FUNCTION

Switches pump power ON/OFF from 0% ON time to 100% ON time between the control setpoints.  

Allows REVERSE control to be set which inverts the 0% and 100% setpoints.

User can set the 0-100% PERIOD which defaults to 60 seconds.


Feed Modulation: 

Controller set to turn ON at 2000uS and OFF at 2500uS. Reverse control selected.

Modulation period = 60 seconds.

At 2000uS and less, bleed is ON for 60 seconds in every 60 seconds.

At 2500uS bleed is ON for 1 second in every 60 seconds.

At 2501uS bleed is OFF.



Bleed Modulation:

Controller set to turn ON at 2500uS and OFF at 2000uS,.

Modulation period = 60 seconds.

At 2500uS and greater, bleed is ON for 60 seconds in every 60 seconds.

At 2000uS bleed is ON for 1 second or less in every 60 seconds.

At 1999uS bleed is OFF.



Caustic Feed Modulation:

Controller set to turn ON at  8.5pH and OFF at 8.0pH,.

Modulation period = 120 seconds.

At pH 8.5 and above the caustic pump is ON for 120 seconds in every 120 seconds.

At pH 8.0 the caustic pump is ON for 1 second or less in every 120 seconds.

At pH 7.99 the caustic pump is OFF.



Acid Feed Modulation:

Controller set to turn ON at  8.0 pH and OFF at 9.0pH,. Reverse control selected.

Modulation period = 100 seconds.

At pH 8.0 and below, the acid pump is ON for 100 seconds in every 100 seconds.

At pH 9.0 the acid pump is ON for 1 second or less in every 100 seconds.


At pH 9.01 the acid pump is OFF.

5.7.3 COMMAND SYNTAX

The Time Modulation, ‘TM’ option is entered in the special control field of the ‘SW’ switch command using the 
syntax:

SWx,,,,TMy where x = Relay#1..8 and y= Period time in seconds, default=60 sec. 






Example:  SW1,,,,TM & Enter  sets the 0-100% period to the 60 second default.

Example SW1,,,TM100 & Enter   sets the 0-100% modulation period to 100 seconds. 

Notes: 

1. Setting the control equation to any water meter, removes Time Modulation

2. Attempting to set the Time Modulation special control on a switch controlled by a water meter displays ‘meter illegal with special control’

3. Removing the control equation on a switch with Time Modulation, removes the Time Modulation special control.

5.7.4 ‘ON’ TIME RESOLUTION & RECALCULATION

1. The controller calculates ON time in seconds, as an integer. The change in sensor value required to increase the ON time by one second is a function of both the ON-OFF difference and the PERIOD.

2. EXAMPLE: Turn  ON = 2000uS, 
Turn OFF= 1000uS,  PERIOD = 60 seconds


	Conductivity
	ON Time

(secs)
	Floating Point Calculation converted integer

	1000
	0
	60 x (1000 – 1000) / (2000–1000) = 0 

	1016
	0
	60 x (1016 – 1000) / (2000–1000) = 0.96

	1018
	1
	60 x (1018 – 1000) / (2000–1000) = 1.08

	1036
	2
	60 x (1036 – 1000) / (2000–1000) = 2.16

	1508
	30
	60 x (1508 – 1000) / (2000–1000) = 30.48

	1984
	59
	60 x (1984 – 1000) / (2000–1000) = 59.04


3. The ON time is recalculated at the end of every OFF time. 

CAUTION: Do not use the TM special control for control of processes where the sensor traverses between setpoints in less than 5-10 PERIODS; poor control will result. 


5.7.5 DIAGNOSTIC – ‘ST’ COMMAND

1. The ‘ST’ command will count down both ON and OFF times in seconds in the Special Control field. 

2. Modulated 25  will be displayed if the ‘TM’ special control is set and you have either 25 seconds of ON or OFF time remaining. The relay state will change when the time count down time zeroes.

3. Clear Alarms starts a new OFF time.

5.7.6 LIMITS & OUT-OF-LIMITS RESPONSE

1. Minimum 0-100% period is 60 seconds. Attempting to set the period to less than 60 seconds, sets the period to 60 seconds.

2. Maximum period is 3600 seconds. Attempting to set the period to more than 3600 seconds, sets the period to 3600 seconds.

3. Setting the control equation to a water meter disables the control. Attempting to set the control on a relay with a water meter control, causes an error message.

4. Clearing alarms resets the current cycle and starts another ON time. Owed time is zeroed.

5. Priming adds time owed to the ON calculated by the TM special control.

5.7.7 ALARMS & DATA LOGGING

1. There is no change in feed limit timer or data logging. The controller logs the pump ON time and times out on minutes per actuation exceeded and minutes per day exceeded. 

2. The controller will log the actual pump run time and will display relay ON & OFF state correctly while modulating the pump or solenoid between setpoints.  

5.8 Timed Cycling Control

5.8.1 OBJECTIVE


Details the operation of the ‘TC’, Timed Cycling, chemical feed pump intermittent feed, special control. 

The ‘TC’ command targets swimming pool control where there is a long time delay between feed and detection 
of the feed at the controlling sensor.

The ‘TC’ command may also be used to base feed a chemical by setting a pump ON time and a PERIOD in 
minutes. 


5.8.2 FUNCTION

Switches pump power ON for a user defined time in every user defined PERIOD.

Whenever the control sensor is between Setpoints, pumps and valves controlled by a sensor, will Time Cycle.

User sets the ON & PERIOD time in minutes to reflect each sites’ pump size and time delay.



Oxidant Feed Cycling: 

Oxidant control set to turn ON at 300mV and OFF at 500mV.

Period = 30 minutes, ON time = 5 minutes 

When the ORP is between 300mV and 500mV the oxidant pump or solenoid is ON for 5 minutes 

in every 30 minute period.



Base Feeding:



A biocide is fed for 2 minutes every 60 minutes.

A sensor and setpoints are required for Timed Cycling. Typically the system flowswitch input U…Z, is used 
as the control equation with the setpoints in ON time in seconds @ ON=100000 & OFF=0

When base feeding, the sensor is selected and setpoints set so the sensor is always between the Turn On & Turn OFF setpoints. 



Priming and Biocide feed timing may still be used to slug feed.

User set biocide timing will be added to Timed Cycling ON times.

Notes: 

1. Outside of the TURN ON – TURN OFF window, the pump is always OFF.

2. Setting ‘REVERSE’ control disables Timed Cycling.

3. Setting the control equation to any water meter, removes Timed Cycling

4. Attempting to set the Timed Cycling special control on a switch controlled by a water meter displays ‘meter illegal with special control’

5. Removing the control equation on a switch with Timed Cycling, removes the Timed Cycling special control.

5.8.3 COMMAND SYNTAX
The ‘TC’ option is entered in the special control field of the ‘SW’ switch command using the syntax:

SWx,,,,TCy/z where x = Relay#1..8, y= PERIOD time in minutes & z= ON time in minutes.

Example: SW1,,,TC20/4 & Enter  

Every 20 minutes, the pump controlled by Relay No.1 will be ON for 4 minutes.

The controller will respond with the ON time and the PERIOD time.

Keying SW1 & Enter will display current settings for ON time & PERIOD

5.8.4 CURRENT STATE MONITORING

The ST command will count down the current ON or OFF time in fractional minutes in the Special Control 
section of the ST response screen.


Example: ST1,6 & Enter will display the current state of relays No.1 & No.6.


5.8.5 LIMITS & OUT-OF-LIMITS RESPONSE

1. Timing is reset at midnight. A new PERIOD starts at midnight.

2. Maximum PERIOD in TC mode is 360 minutes. Attempting to set the PERIOD to more than 360 minutes, sets the PERIOD to 360 minutes. 








  

3. Periods greater than 6 hours can be set using the existing biocide timing.

4. Setting the ON time to greater than the PERIOD, sets the ON time equal to the PERIOD time.

5. Setting the ON or PERIOD to time less than 1 minute, sets the PERIOD to 1 minute

6. Clearing alarms restarts the PERIOD and starts another OFF time. Owed time is zeroed.

5.8.6 ALARMS & DATA LOGGING

1. There is no change in feed limit timer or data logging when the ‘TC’ special command is used.  The controller logs the pump ON time and times out on minutes per actuation exceeded and minutes per day exceeded. 

2. The controller will log the actual pump run time and will display relay ON & OFF state correctly while time cycling the pump or solenoid between setpoints.  

5.9 Version 4 ‘AS’ & Flex Controller Software


5.9.1 OBJECTIVE

Details the added functions and changes in existing function operation available in Flex & ‘AS’ controller operating software, Version 4.

5.9.2 NEW COMMAND SUMMARY

Rate-to-Volume:  Converts a 4-20mA input on both GPM & LBH to Gallons & Pounds of Steam. assigns the converted value to a water meter input and executes ON/OFF pump control. Adds the ‘R’ analog input compensation. Typical applications & details in AN010-05.

Variable Cycles: Supports cycle control with up to three ranges of make-up conductivity and a maximum tower conductivity override. Adds VC command & VC Special Control - Typical applications & details in AN010-06
Feed Verification: Calculates ppm, Drum level, alarms on fail-to-feed. Support for 1ml/pulse chemical feed metering. Adds FV command & FV Special Control. Requires FV option ON in controller options. Typical applications & details in AN010-07 & hardware installation in AN010-08.

5.9.3 TRACKSTER SUPPORT

Most of the upgraded and new features in Version 4 controller software will display correctly on the current Version of Trackster.

Feature set-up and VC setpoint adjustment will require an updated version of Trackster.

Until the Trackster upgrade is issued, use Trackster Terminal.

Access Trackster Terminal by connecting at the ‘configure’ level password, right click on any pump or valve & select Configure Control. Key Control-Alt-Shift and Trackster Terminal will pop up.  Key Enter to get a command prompt, ‘>’ and key the terminal commands detailed in each of the new function’s application notes.

5.9.4 CONTROLLER FUNCTION CHANGES

Alarm on No Flow: 

Use the PA command to alarm on no-flow. Setting an alarm on no-flow does not affect any other status switch functions; interlocking function and minutes ON data is unchanged. 

Factory Default: All ‘cooling tower’ flowswitches set to alarm after 5 minutes of no flow.     

                           Interlock on boilers and other dry contact defaults are unchanged.




                           Adjust alarms on flowswitches to set trip time >1440 to bypass Alarm on No Flow

LCD & Trackster Display: If Alarm on No Flow is set, both Time ON & Time OFF count up 
on both LCD & Trackster display with ON & OFF displaying current state. 

Use the PA command to set the Alarm on No Flow & to view current state of Flow/No Flow 

Example PAU,,1 & Enter sets flowswitch U to alarm on no-flow. Alarm on no flow cannot be selected using the TV Remote Keypad. 

Trackster & the AL command may be used to set the delay between loss of flow and dial out or alarm relay trip.  If you do not set Alarm on No Flow, then the alarm will trip after the status contacts have been closed for more than the alarm time setting.

Boiler Conductivity Calibration: Remote Keypad single point calibration of boiler conductivity updates the LCD immediately instead of waiting for the next timed sample. 

If the calibrated conductivity is above blowdown setpoint, a new sample occurs as soon as the calibration is accepted by keying Enter. 

This change was made to remove the perception that users needed to calibrate boiler conductivities twice to have the calibration take effect. 

Control on Dry Contact Sets: It’s always been possible to control on Status inputs U to Z using the contact ON time in seconds as a Setpoint. Version 4  blocks the use of Relay numbers in the control equation while allowing control by flowswitches and other dry contact sets.  The controller displays time in Minutes not seconds. If you wish a relay to turn ON 5 minutes after a status switch contact set closes, the Setpoint would be 300 seconds.

Delay on Alarm = 5 minutes: The default factory delay on alarm for all analog parameters has been set to 5 minutes. Delay on alarm cannot be adjusted using the TV Remote keypad and the previous long delays on alarm were unacceptable for some users. Alarms on analog parameters do not prevent pumps and valves from operating.

Dual Tower Controller Inhibitor Feed: TV Remote keypad INHIBITOR CONTROL Option now switches from water meter to bleed based feed options. For example, Tower2 Inhibitor on Relay #5 may be switched to Bleed then Feed using the Tower2 Bleed on Relay#6. Biocide Lockout for tower No.2, locks out Relay#6 Bleed. PREVious key shows the correct bleed solenoid for each tower.

Enabling Analog Inputs: Enabling any analog inputs A to N in Trackster or Hyperterminal will set the Gain = 1 & Offset=0 only if the previous Gain is zero. Allows  the user to turn ON unused analog inputs and to calibrate without leaving Trackster.  Previously configured inputs that have been temporarily disabled would  be unchanged since they would have non-zero Gains.  This change does not affect any other input parameter other than Gain; description, units, alarms are unchanged.

Feed on Water Meter Setpoints: The TV Remote keypad ADJUST SETPOINTS now allows you to set water meter GAL up to 9,999 Gallons. Previously you were limited to 999 Gallons. This change will help sites that are feeding on Steam Volume and using Rate-to-Volume on Steam Demand where numbers greater than 999 are common.

Feed Verification & Inhibitor Control: The TV Remote keypad INHIBITOR CONTROL? Option is disabled when the FV special control is active to prevent users from switching to Bleed & Feed, Bleed then Feed or Percentage Time. If you key ENTER on the FV Inhibitor Pump, you’ll get the ‘Feed Verification ON meter only control’ LCD message. Removing FV special control allows all four feed modes.

The controller automatically removes the FV control if you switch inhibitor feed from water meter control using Trackster.

Filling Chemical Tanks: Any sensor with INVENTORY compensation set using the FV command will allow single point entry of tank level using the TV Remote keypad CALIBRATE SENSORS? Option and selecting Key Current Value?. The Feed Verification Meter will reduce tank level as it meters feed volume. 

The Tank filling function is not currently supported in Trackster. 

Inhibitor Minutes ON Feed Limit Timer: When an inhibitor feed exceeded it’s ON timer, it reset and set an alarm on the controlling water meter. This was confusing and has therefore been removed and replaced with System Alarm #3  “Feed Pump time limit exceeded”.

This alarm will not report with the correct descriptive text until Trackster is updated to accommodate the revised system alarms.

ORP Calibration: TV Remote keypad CALIBRATE SENSORS Option now allows single point on ORP by adjusting offset. Gain is fixed at –1. assumes any sensor with units = mV is an ORP sensor & offers the KEY CURRENT VALUE option on calibration.

Percentage Time: Time owed does not increase if the flowswitch interlocking the relay is OFF. Base feed, percentage time controls, prior to Version 4, added time owed to the relay when the interlocking flowswitch was OFF.

Set Units: The SU command is used only with the FV option to calculate ppm and drum levels. Factory default is U.S. units, which assumes that the make-up meter & chemical inventory measures in Gallons. Setting SU to metric, assumes the make-up meter & chemical inventory measures in Liters. The SU command ignores the user set units on the make-up meter only for the purposes of ppm  & chemical inventory calculations. Use of an SU, generic units command permits users to set units as they wish without corrupting ppm & tank level calculations.

The SU command is not currently supported in the current version of Trackster.

Variable Cycles: Disables LCD setpoints while allowing the user to view the current setpoints, which are changed by the controller as the make-up conductivity varies. VC is only useable in controllers with the R2 & RM options since Trackster is required for setpoint in each make-up conductivity range. System Alarm No.4 is set whenever the user switches a relay operating a VC special control from the ratio or conductivities.  The VC control uses the second conductivity in a typical ‘E/F’ control equation as the make-up conductivity for ranging purposes.

The VC special control setpoints are not viewable or adjustable from within the current version of Trackster.

XC Configurations: XC[A..J]24 may be used to set a  Rate-to-Volume input on an ‘AS’ with XC[A..N]23 or XC[A..N]24 used on a Flex.   Warning: Since control resources are assigned whenever the FV special control is selected, it is not possible to use the XC command to factory set an FV special control. A controller that has a checksum fault OR a factory reset, will lose all FV controls. While this fault is rare, FV controls users should use Trackster’s SAVE-RESTORE option to save a copy of the current controller configuration.

5.9.5 NEW in Version 4.3


Version 4.3 of the controller operating software includes a number of new controls and enhancements to existing controls. Section 5.9.5 summarizes the changes detailed in each the preceding sections of this manual 

Feed Verification: FV – Reference 5.6

The number of Feed Verifies per Flex series controller has been increased from 2 to 4.

‘AS’ series controllers remain limited to 2 Feed Verifies reflecting the lesser number of water meter and 4-20mA inputs available for use with Feed Verification.

Feed Verification can now be used with any ON/OFF control: oxidants, acid feeds, biocides, bleeds…  To provide fail to feed alarms and inventory calculations.

Ppm calculations and ‘mL’ per volume feed’ controls remain limited to those relays controlled by water meters.

Note: FV is a ‘Special Control’. One Special Control can be set on each controller relay. If you are using the FV, Special Control for an Oxidant, the Timed Event Special Control is not available. Similarly, the Lockout & Prebleed Special Controls cannot be used on Biocides with an FV Special Control.

Timed Modulation: TM – Reference 5.7

The ‘TM’ command targets plating and metal finishing applications where a pump or solenoid ON time is controlled or ‘modulated’ by the value of the controlling sensor with respect to the Turn ON & OFF Setpoints.

The controller switches pump power ON/OFF from 0% ON time to 100% ON time between the control setpoints.  

REVERSE control can be set which inverting the 0% and 100% setpoints.

Timed Cycles: TC – Reference 5.8

The ‘TC’ command targets swimming pool control and sites where there is a long time delay between feed and detection of the feed at the controlling sensor. It also be used to base feed a chemical by setting a pump ON time and a PERIOD in minutes. 

6. Sensor Specifications & Cabling


See Notes for cabling & installation guidelines

	Measures
	Aquatrac

Part No.
	Mechanical Specification
	Electrical Specification
	Notes

	Conductivity

Ambient 
	A261200
	5/8” Diameter sensor x 4.1” long.

Black Epoxy body, 0-125F

Requires ¾” NPT polyethylene entry fitting – Part# A261201. 

Rated 100psi. @ 125F

Installed in  ¾” PVC SCH80 threaded ‘T’ or immersed
	Contact type, graphite electrodes.

Sensor Drive 50-200mV AC.

Thermal Drive 0.5mA @ 12VDC.

10mV/K electronic thermal compensation.

10ft of AWG22, Black, Red, Green, White silver jacketed cable.

Un-terminated, tinned ends.

Identified by blue sleeve on cable at sensor body.
	1

	Conductivity

Ambient
	A261003
	5/8” Diameter sensor x 4.1” long.

Black Epoxy body, 0-125F

Requires ¾” NPT polyethylene entry fitting – Part# A261201. 

Rated 100psi. @ 125F

Installed in  ¾” PVC SCH80 threaded ‘T’ or immersed
	Contact type, graphite electrodes.

Sensor Drive 50-200mV AC.

Thermal Drive 0-12 VDC.

500 ohm, NTC thermistor thermal compensation.

10ft of AWG22, Black, Red, Green, White silver jacketed cable.

Un-terminated, tinned ends.
	2

	Conductivity

Boiler &

Condensate

250 psi MAX
	A261000

A261000-CS
	3/4” NPT sensor x 2.8” long.

Glass filled Teflon, carbon steel construction , 250psi steam.

Requires ¾” NPT steel SCH80 ‘T’ entry fitting. 

Sensor installed flush with entry ‘T’ sidewall.

A26100-CS includes ¾” conduit fitting on end of sensor.
	Contact type, steel electrodes.

Sensor Drive 50-200mV AC.

Thermal compensation via sampling control.

10ft of AWG22, Black, White, Teflon & Teflon jacketed cable.

Un-terminated, tinned ends.
	3

	Conductivity

Boiler 

350 psi MAX
	A261CHP
	3/4” NPT sensor x 2.8” long.

Glass filled Teflon, carbon steel construction , 350psi steam.

Requires ¾” NPT steel SCH80 ‘T’ entry fitting. 

Sensor installed flush with entry ‘T’ sidewall.
	Contact type, steel electrodes.

Sensor Drive 50-200mV AC.

Thermal compensation via sampling control.

10ft of AWG22, Black, White, Teflon & Teflon jacketed cable.

Un-terminated, tinned ends.
	3

	Conductivity

Hot water 

OR

High Pressure


	A261016

A261017
	3/4” NPT sensor x 2.8” long.

Glass filled Teflon, carbon steel construction , 250psi 300F.

Requires ¾” NPT steel SCH80 ‘T’ entry fitting. 

Sensor installed flush with entry ‘T’ sidewall.
	Contact type, steel electrodes.

Sensor Drive 50-200mV AC.

10ft of AWG22, Black, Red, Green, White silver jacketed cable. Un-terminated, tinned ends.

A261016

Identified by blue sleeve on cable at sensor body.

Thermal Drive 0.5mA @ 12VDC.

10mV/K electronic thermal compensation.

Electrically equivalent to A261200
A261017

Identified by black sleeve on cable at sensor body.

500 ohm, NTC thermistor thermal compensation.

Electrically equivalent to A261003
	1


See Notes for cabling & installation guidelines

	Measures
	Aquatrac

Part No.
	Mechanical Specification
	Electrical Specification
	Notes

	Conductivity & Flowswitch 
	S2-SCF
	Sensor & flowswitch integrated with full union entry

3 ½” Wide at ‘T’  x 6” High at cable entry.

Rated 125psi. @ 125F

Includes PVC-epoxy sensor,  ¾” SCH 80, PVC slip ‘T’ & SCH80 union.
	Contact type, graphite electrodes.

Sensor Drive 200mV AC.

Thermal Drive 30mA @ 12VDC.

100ohm thermistor thermal compensation.

10ft of AWG22, Black, Red, Green, White: silver jacketed cable.

Un-terminated, tinned ends.


	4

	Corrosion

Rate
	SFT-CR

SAT-CR
	5/8” Diameter sensor x 5.3” long with coupons installed.

2 x #4-40 brass coupon mounts.

Black Epoxy body, 0-125F

Requires ¾” NPT polyethylene entry fitting – Part# A261201. 

Rated 100psi @ 125F

Installed in  ¾” PVC SCH80 threaded ‘T’ 
	Linear Polarization Type

Sensor Drive 0-10mV DC.

10ft of AWG22, Black, Red silver jacketed cable.

Un-terminated, tinned ends.

Software selected conductivity and alloy compensation.
	5

	Flowswitch


	A261403
	½ GPM trip, +/-20%

¾” NPT, glass reinforced polypropylene. 

100psig @ 70F & 50psig @ 180F

Orient vertical, inlet down.
	SPST, N.O. contacts limited to 5mA @ 5VDC by controller.

With 10ft. of two conductor AWG22 cable, un-terminated, tinned ends.
	6

	ORP

Commercial
	A261105
	12mm Diameter (1/2”) sensor.

Red Epoxy body, 0-80C

Requires ¾” NPT polyethylene entry fitting– Part# A261101. Rated 100psi.

Installed in  ¾” PVC SCH80 threaded ‘T’ 
	Single junction, sealed. 

Un-amplified, 1mV/mV

With 20ft. of RG174LN coaxial cable, un-terminated, tinned ends.

Cable tagged red
	7

	ORP 

Industrial
	ORP—FF
	¾” NPT each end, 6.3” Long 

CPVC, 0-80C, 100psi, 

Probe insertion 2” from threaded end.
	Double junction, flat faced, sealed. 

Un-amplified, 1mV/mV

With 20ft. of RG174LN coaxial cable, un-terminated, tinned ends.

Cable tagged red
	8

	pH

Integral

Amplifier

Low Temperature
	SXT-GXP
	12mm Diameter (1/2”) sensor.

Blue Epoxy body, 0-80C

Requires ¾” NPT polyethylene entry fitting Part# A261101.  Rated 100psi.

Installed in ¾” PVC SCH80 threaded ‘T’ supplied with solution ground.

1 Year battery life
	Single junction, sealed. 

58mV/pH, rated 0-13pH.

With 20ft. of RG174LN coaxial cable, un-terminated, tinned ends.

Cable tagged yellow

Sleeve @ sensor 5733526PB

Use in place of MEXTPH amplifier
	9

	pH

Commercial
	A261100
	12mm Diameter (1/2”) sensor.

Blue Epoxy body, 0-80C

Requires ¾” NPT polyethylene entry fitting Part# A261101.  Rated 100psi.

Installed in ¾” PVC SCH80 threaded ‘T’ supplied with solution ground.
	Single junction, sealed. 

Un-amplified, nominally 58mV/pH

rated 0-13pH.

With 20ft. of RG174LN coaxial cable, un-terminated, tinned ends.

Cable tagged blue
	9


	Measures
	Aquatrac

Part No.
	Mechanical Specification
	Electrical Specification
	Notes

	pH 

High

Temperature
	A261103
	½” NPT each end, 6.5” nominal length. Stainless Steel, 0-105C, 32-220F

Probe insertion 2” from threaded end.
	Double junction, flat faced, sealed.

Un-amplified, nominally 58mV/pH

rated 0-12pH.

With 20ft. of RG174LN coaxial cable, un-terminated, tinned ends.
	10

	pH 

Industrial
	A261102
	¾” NPT each end, 6.3” Long 

CPVC, 0-80C, 100psi, 

Probe insertion 2” from threaded end.
	Double junction, flat faced.

Un-amplified, nominally 58mV/pH

rated 0-12pH.

With 10ft. of RG174LN coaxial cable, un-terminated, tinned ends.

Cable tagged blue
	11

	Water Meter

Contact Head
	WM.75

to

WM2
	In-line water meters 

from ¾” to 2”

FPT fittings. Brass.
	SPST, N.O. contacts limited to 5mA @ 5VDC by controller.

Requires installer supplied two conductor AWG22, shielded cable.

Gallons/contact varies with meter size.
	12

	Water Meter

Paddlewheel
	WMP.75

to

WMP4
	Insertion Paddlewheels 

from ¾” to 4”. 

Larger sizes available.

¾” to 2” supplied with installation section of PVC pipe.

3” & 4” supplied with pipe clamp for PVC or Steel.
	Open drain limited to 5mA @ 5VDC by controller.

12VDC power supplied by controller.

Requires installer supplied three conductor AWG22, shielded cable.

WARNING

Do not reverse RED & WHITE wires, non-warranty sensor failure occurs
	13


	#
	Notes

	
	Cabling Guidelines.

Multiple sensors and sensor types may be mixed in any one conduit.

Do not mix sensor cables and 120VAC or 24VAC power in a single conduit.

Connect sensor cable shields to the controller electrical ground available at the bottom, left of the enclosure aluminum backplate.

The coaxial outer conductors of pH & ORP sensors carry signal and are not shields.

PVC conduit does not provide electro-magnetic shielding.

	1
	Cooling tower conductivity sensor with displayed temperature.

Resolution varies with application, typically 1uS. May be extended to 350ft from controller, 4 x AWG22 cable.

	2
	Cooling tower conductivity sensor without displayed temperature.

Resolution varies with application, typically 1uS. May be extended to 350ft from controller, 4 x AWG22 cable.

	3
	Boiler conductivity sensor

Resolution varies with application & thermal compensation technique, typically 1uS

May be extended to 250ft from controller, 2 x AWG22 cable.

	4
	Conductivity-Flow Sensor

Resolution varies with application & thermal compensation technique, typically 1uS

May be extended to 50ft from controller, 4 x AWG22 cable.


	#
	Notes

	5
	Corrosion Rate Sensor

May be extended to 200ft from controller, 2 x AWG22, shielded cable.

	6
	Flow Sensor

Usually installed at the controller for maintenance, test & inspection.

May be extended to 200ft from controller, 2 x AWG22, shielded cable.

	7
	ORP: Commercial & Light Industrial Cooling Towers

May be extended to 50ft. from the controller without a buffer amplifier using 2 x AWG22, shielded cable. Buffer amplifier Part# MEXTPH powered by controller 12VDC & cabled 3 x AWG22, shielded. 

	8
	ORP: Industrial Cooling Towers & Waste Water

May be extended to 50ft. from the controller without a buffer amplifier using 2 x AWG22, shielded cable. Buffer amplifier Part# MEXTPH powered by controller 12VDC & cabled 3 x AWG22, shielded.

	9
	pH: Commercial & Light Industrial Cooling Towers

May be extended to 25ft. from the controller without a buffer amplifier using 2 x AWG22, shielded cable. Buffer amplifier Part# MEXTPH powered by controller 12VDC & cabled 3 x AWG22, shielded.

Requires solution ground, AWG18 green x 10ft. supplied with entry fitting and terminated to controller AC power ground.

Part SXT-GVP may be used in place of MEXTPH. Extend buffered sensor in 2 x AWG22 shielded

                     And schedule to replace annually

	10
	pH: Condensate

May be extended to 25ft. from the controller without a buffer amplifier using 2 x AWG22, shielded cable. Buffer amplifier Part# MEXTPH powered by controller 12VDC & cabled 3 x AWG22, shielded.

Ensure controller grounded for sensor solution ground.

	11
	pH: Industrial Cooling Towers & Waste Water

May be extended to 25ft. from the controller without a buffer amplifier using 2 x AWG22, shielded cable. Buffer amplifier Part# MEXTPH powered by controller 12VDC & cabled 3 x AWG22, shielded.

Requires solution ground, AWG18 green x 10ft. supplied with entry fitting and terminated to controller AC power ground.

	12
	Contact Head Water Meters

Make-up, bleed and closed loop water meters may be remote from controllers.

Ensure that meter cabling is two conductor shielded and that the shields are connected to the controller AC ground.  Long, unshielded cables to NO contact sets routed in non-metallic conduit are antennas and are very noise sensitive.

Contact head meters are usually not used in lines over 1”. Insertion paddlewheels are lower cost.

	13
	Paddlewheel Water Meters

Make-up, bleed and closed loop water meters may be remote from controllers.

Paddlewheel meter cabling may be extended to a minimum of 1,000ft. cabled 3 x AWG22, shielded.

Aquatrac controllers connect directly to  Seametrics and other open drain & open collector meters.

WARNING: Do not reverse RED & WHITE meter wires. Non-warranty meter sensor failure will occur.
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