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External Accessories:

Explosion Proof

On / Off
Switch

Box. I
Pro Pac-3 I
Faceplate
Pro Pac-3 <

Microprocessor

Push to Test
Button

N\

Stainless Steel
Flow meter w/
gears

A

Solenoid

v

Three-way
Ball valve

v

\

Check

valve Two-way

Ball valve

Internal Accessories:

1. Pro Pac-3 Mother Board.

2. Pro Pac-3 Microprocessor.

3. One Single Input module. (AC or DC)
4. One Single Output module. (AC or DC)
5. One Hall-Effect Sensor.

6. Two Eight-Pin Wago Connectors.

7. Three Five-Pin Wago Connectors.

8. Two Four-Pin Wago Connectors.

9. One Three-Pin Wago Connector.
10.0ne Wago Tool.

Strainer




ProPAC-3
Introduction
Version 3.01

The Titan ProPAC-3 Additive Injector is specifigaltlesigned to inject liquid chemical additives at
petroleum product terminals. The ProPAC-3 inclugasented hardware and software that assures the
additive/product ratio is always maintained witlemstomer specifications. The ProPAC-3, when prgper!
integrated into a users control system, can inyathin 0.5% accuracy. Injector features, when used
properly, provide the highest level of EPA regutgatcompliance.

The ProPAC-3 microprocessor is a state-of-the-ayth-Bpeed microprocessor capable of operating and
accounting for additive and product on three sdpathannels. The three channels may be used fttt inje
three different additive injection rates, as withemeric additive system shared by multiple udejsction
rates may be selected via a hardware permissivwé opvia software permissive. Each channel maistai
accountability for its own additive/product ratio.

The microprocessor provides all the operationalrma] and communication functions for the injeciine
microprocessor is field replaceable. The ProPAQwiporates a large graphical display enabling the
injector to present a large degree of informatiorone display screen. The Titan ProPAC-3 commuescat
injector data via RS-485 serial communications. Tdeenmunications protocol is mature and well
established.

Because the ProPAC-3 has numerous input/outputraooptions and performance features, it is
recommended the user contact Titan to discusspibafees of how the ProPAC-3 may be integratednn a
integrated control system in order to achieve egpectations.

This manual pertains to software Version 3.01.

Proprietary Notice

The information contained in this publication igided, in part, from proprietary data and patenadfcom
Titan Industries, Inc. The information herein hasef prepared for the expressed purpose of assisting
management, operations and maintenance persontie effective use of the ProPAC-3 additive injecto
Publication of this information does not convey aights to use or reproduce it, or to use for atheo
purpose other than in connection with the instialfgtoperation, repair, and maintenance of thepgent,

as described herein.

Copyright 1995, Titan Industries, Inc.

Printed in the U.S.A. All rights reserved.

ProPAC-3, PAC-3 and COMM-LINK are registered tradeks of Titan Industries, Inc.

Titan PAC-3 and COMM-LINK patented U.S. Patent Cdfi Patent Nos. 5,118,008, 5,222,027 and
5271,526. Other U.S. and foreign patents applied fo



Frequently Asked Questions.

1. How does the Pro Pac-3 operate?

In a typical operation, additive supply pressur5(150 psig typical) is provided to the inlet badlve of

the ProPACS3 injector, via a positive displacemesdi@ve pump located on or near the additive sterag
tank. The injection cycle begins when the ProPAG&oprocessor energizes the normally closed twgp-wa
solenoid control valve, thereby, allowing additi@wv to enter the injector through the inlet badllve. The
solenoid is energized when the programmed numbpraafuct pulses has been accumulated. The flow of
additive passes through the stainless steel fitteor to entering the ProPAC3 flow meter. Thewflof
additive through the flow meter results in generatf a DC pulse train from the flow meter to threfPac3
microprocessor, via a Hall Effect sensor. This holtage pulse train represents the volume of addit
being injected into the product stream. The adeligxits the flow meter through % inch stainleglst
tubing, where it flows through the two-way solenoihtrol valve, prior to exiting the injector thigiuthe
check valve. When the volume of additive througg flow meter equals the programmed volume for each
injection batch, the microprocessor terminates pdwéhe solenoid control valve, thereby, termingtihe
flow of additive through the injector. The ProPaunRroprocessor totals the additive injected, stake
product treated and is in the stand-by mode, amgpitie next injection batch request.

2. What is the power requirement for Pro Pac-3 irgctor?
120 VAC 60 Hz or 230 VAC 50 Hz.

3. What type of product pulse signals can a Pro a3 accept?
Both AC and DC signals.

4. Would I be able to use Titan injector if | do @t have product pulses?
Yes. You can use Auto PAC.

5. What is the difference between Pro Pac-3, Auf®ac, and MAI?

ProPAC3 is a proportional injection controller. wiil inject proportional to the product pulses eaed.

For instance the injector will inject 60 cc of dild for every 40 gallon of product. In its simgtidorm,

the ProPAC3 requires only AC power, a product flovise, and pressurized additive to operate.

Auto Pac is an automatic timed injection batch aalgr. It is designed for situations where a prcid
pulse signal is not available to pace the injectipnocess. The Auto Pac injects based on a user-
programmed time between injections and an optior@adimum load volume.

MAI (Multi-Additive Injector) is a proportional imction controller. It is specifically designed to
sequentially batch inject up to eight additivepetiroleum product terminals.

6. Are there any alarm features to ensure the adtive/product ratio?
There are 12 alarms. Three of them are non-pragabte alarms and the rest are programmable alarms.
See Alarm Section for detail.

7. Can | do on-site calibration?
Yes. As a matter of fact, the Pro Pac-3 has aifeatalled Auto Calibration. Once the featurenal®ed,
you just need to follow the instructions displayeudi the injector calibration will be done in secend

8. How can | configure the Pro Pac-3 injector?
There are 3 ways you can configure the Pro Page8tor: internal pad buttons, Infrared Remote.

9. What is operating temperature?
Low temperature (with heater pad on) is &0
High temperature (with heater pad off) is +182



10. What is the operating pressure?
The maximum operating pressure is 250 psig.
The maximum differential pressure is 145 psig.

11. What is the injection volume per cycle?
The minimum is 5 cc.
The maximum is 685 cc.

12. What is the flow meter accuracy?
Up to 0.05% of rate.



Section 1
Batch Controller Programming
Version 3.01

CONTRAST ADJUSTMENT
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PRES J TO ENTER THE PROGRAMMING MODE

On entering the program, the Program Mode screbmmpear for four (4) seconds.

4 )
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Titan - Number of times the Microprocessor has

P ro PAC'3 '\Pﬂrggéam been turned on

Software Version 3.01

Serial ID 0122435B0000000E J
Power On Count 3 If Is pressed again this screen will be
displayed for another 4 seconds
NS J

Following the four (4) second viewing of the PragrMode screen, the following Menu Selection screen
will appear - ADMINISTRATION SECTION.

4 R
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maximum values for each menu selection will beldiggd in the upper left corner of the graphicapliiy.
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PROGRAM MENU DEFINITIONS
(Use with Programming Guide Section 1 pg. 17-19)

The following definitions are provided in order &ssist the user in properly programming the Titan
ProPAC-3 additive injector. The definitions arecapsovided in order to explain the many productdess
of the ProPAC-3 additive injector.

Programming features and parameters are orgamgedive (5) distinct sections in the ProPAC-3 parg
menu. This section of the manual provides detailefinitions for the Administration, Communications,
Line Flush, and the Channel Sections of the programu. Limited definitions are provided for the Aia
menu, since the alarms are fully described in tadichted Alarm Section of the manual. See Alarm
Operations Section 3.

ADMINISTRATION SECTION

Grand Additive Total - The total represents the cumulative volume afitact dispensed through
the injector. If more than Channel 1 is used, tlieitive Total for all channels is accumulated ia tArand
Additive Total. If only Channel 1 is used, the volel represents the additive total for the chanrfe. ialue
is programmable and can be reséote: The Grand Additive Total does not change whespecific
channel total is changed or reset to zero.

Grand Product Total - The total is identical to the Grand Additive &lboabove except the total
represents the product treated.

Permissive Input- Represents the number of channels used. Thi®aushould correspond to the
number of rates selections, either hardware omwsof, from an electronic preset or terminal autémnat
system. Up to three (3) channels (rate selectiom@g) be used in order to select different ratesdditive.
Each of the three channels may be used and progrdnwith the same or different injection rates.
Consequently, a single Pro Pac-3 injector may led ts document the additive/product ratio for ughtee
different injection rates. Menu selection 1,2 or 3

Authorize - Represents a more sophisticated way of compllthe additive injector.
Authorization must be accomplished either by ser@hmunications command or by hardware permissive.
Rate selection is accomplished by sending eithsofavare or hardware additive permissive signahto
injector, requiring that Authorize mode be used méher more than one channel is used. Up to three
different rates may be selected and accountedftira injector. This does not limit the fact thatiafinite
number of injection rates are available by chandimg injection rates via the serial communications.
However, the injector can only accurately accountthe additive/product ratio for three rates. Whe
Authorize is enabled, product pulses to the injeati@ ignored and the injector will scroll betwethie
Grand Total screen and the Channel Screen(s)améilditive permissive is received.

Even when only one rate or channel is ys&dthorize mode is the recommended mode of injector
operation for the following reasons.

1. Allows for simpler pulse wiring, because pulse esircan be paralleled from one pulse
source to multiple injectors.

2. Flow pulse switching via a PLC or relays is notessary.

3. Allows for simpler load permissive circuit wirindyecause load permissive circuit can be
looped per load arm (See Premised Permissive).

4. Better accountability when blended products or ipl@tadditive rate products are loaded on the
same load arm.

5. Product pulse failures can be detected (see preadis¢ and Permissive timeout alarm).

Flow Switch Input - A flow switch input, when available, is an effiee means to determine a
product pulse failure. Programmable Enabled/Dishlifeno flow switch is installed, program Disabled
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Definitions continued

Confirmation Pulse Output - The output is typically used in conjunction wélectronic presets or
a PLC. The output may be used to confirm that gectiion has been properly completed (End of Batoh),
it may be programmed to represent a programmedmelof additive (Scaled Pulse Amount). When
programmed and wired using the Confirmation Pulbe, confirmation pulse width (mS) must be
programmed. When programmed and wired using thiee@¢aulse, both the scaled pulse amount (cc's) and
the scaled pulse width (mS) must be programmedrdicggly. The pulse width effectively allows the use
to program the on/off time of the pulse outputréiy, simplifying systems integration. The scabedse
signal is similar to a flow meter output. Everthié injector is in an alarm state, Scaled Pulseganerated
whenever additive is flowing.Note: If the feature is not used, (the outputas wired into the system),
program values for Confirmation Pulse Output, Sdakulse Amount, and the Scaled Pulse Width are
irrelevant.

Confirmation Pulse Width - Related to Confirmation Pulse Output above. Plaicameter defines
the amount of time that the output relay will besed creating a pulse. The open part of the oyile
depend on the amount of time between injectionse Farameter is only relevant when confirmatiorsgul
is selected.

Scaled Pulse Width- Related to Scaled Pulse Output above. Thisnpeter defines the minimum
on and off pulse width. The open contact time dldependent upon the flow rate.

Scaled Pulse Amount Related to Scaled Pulse Output above. Thisnpeter defines the amount
in cc's that each closure of the scaled pulse ougpresentsNote: This output can continue pulsing after
each injection if this parameter and its relatedgraeter (Scaled Pulse Width) are set such thattigenot
sufficient time during the injection for the pulsede generated.

Permissed Permissive Feature is used in conjunction with permissiignal allowing simpler
permissive circuit wiring. A permissive for eaclsai can be looped rather than parallel wiring per
individual injector. Some terminals install injecdowhere an alarm on one injector will prohibit the
injection of additive by other injectors that aqgeaating on the same riser. This feature allowsnjeetors
that are not in alarm to operate as normal evemgimoone injector servicing the riser is in alarm.
Programmable Enabled or Disabled. Contact Titanstries for specific use.

Pump Start - An additive pump start output is available oa BroPAC-3. This output is turned on
when: the injector is either hardware or softwanethrized, the Test Injection Button is pushed or
Calibration Mode is entered. When Authorized Mosleised, this can eliminate the direct control @&f th
additive pump from the automation system. Theuleatan also eliminate manually having to turn o t
additive pump for calibration. A dual output mogluik required to use this function. Programmable
Enabled or Disabled. If the feature is not usedgram Disabled.

Test Injections- Enables the use of the external push-button ést Thjections. Test injections are
used for troubleshooting. Programmable either Eathbl Disabled. If the feature is programmed Disdpl
the external push-button will not generate an inj@cpulse, but can be used for other features.

Test Injection Add-In - Allows the user to determine whether the additiispensed during testing
and calibration is added to the channel addititaltoNOTE: During test injections, the corresponding
amount of product will also be added to the prodotdl if the feature is programmed Enabled. If disabled,
scaled additive or confirmation pulses will notdenerated.

Front Panel Lockout - Provides limited access security for entering fvo Pac-3 programming.

Programmable Enabled or Disabled. If programmedbieda a numeric security code must be entered as
the Password.
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Definitions continued

Password- Used with Front Panel Lockout feature. Numesdnge for Password (0-99,999). Use
only if limited access is required. Note: If usdd,not fail to record the programmed Password.

End Of Load Compensation- Allows the use of the external push-button fedhthe amount of
additive that will get the current compartment isfmec resulting in taking the injector out of tHaria
state. Although unlikely, it is possible that &etend of a product load, the additive/productorati
calculation may indicate a slight shortage of adeitThis shortage would more than likely occuryonl
when utilizing the Frequency Line Flush method brthe actual Flush Volume is greater than the
programmed value for Flush Volunidote: The following features must be programmedblath in order
to utilize the End of Load Compensation featured fi Load Compensation, Test Injections, Additive
Quantity Alarm and appropriate values must be erdefor Additive Quantity Injections, the Additive
Quantity Low%.If the feature is used, the additive may be ingdt@o the product line, or it may be
injected into an appropriate container for manwilitton to the product loaded. Additive in the ainer
may be added to the product by hand or as compalioyictates. With this feature Enabled, the usar
utilize the external Push-button to makeup anytagdshortage. Programmable Enabled or Disabled.

Additive Pre-Load - Additive may be pre-loaded, at the beginninghaf product load. The feature
is normally required when utilizing any productdiflush feature such as dye injection where adzlitiat
is not injected during the line flush period atdoend is pre-loaded at load start. The featurésis aseful
for maintaining the minimum required additive/protuatio. For example, depending on where the load
meter stops at load end, from one to 39 gallongrofluct will typically be loaded without any adddi
Utilizing the preload feature, one extra injectmfradditive can always be provided at load starhéke up
for the potential loss of additive at load ehdbte: When Enabled, at a minimum, the following itemthéen
Line Flush Section must be programmed: Pre-Loaeditipns and Flush Volume&ee the Line Flush
Section of this manual.

Additive Units - Additive and Product totals may be accumulateeither Gallons or Liters.

Calibration Mode - Provides an auto-calibration of the ProPac-ZgiRrmmable Enabled or
Disabled. When enabled, the user can enter thecalitration mode of the injector by pushing and
holdingthe Test Injection Button for three (3) seconds.

Load Timeout - Provides a user programmable timeout of the &atlis screen. See Section 2.

Current Time / Date - Sets the current time and date. These featweessgd only in conjunction
with the Calibration Alarm.

ALARM SECTION

Pushbutton Clears Alarms- This feature provides for the resetting of alarmia the external
calibration pushbutton, when the feature is enabl#tden an alarm occurs during the loading process,
pushing the pushbutton momentarily will reset theera and reset all the load totals as if a new lbasl
started. However, by holding the pushbutton intfoee seconds until the injector beeps, the injewit
attempt to restart the previous load maintainitdpald totals while making larger injections to ¢je¢ load
back into spec. This is a more sophisticated wayycovering from a low additive alarm situatiorhi§
method will assure that even when the injector goesalarm the correct additive has been injedt¢al
the load. Programmable Enabled or Disabled. FerfeHowing alarms, please reference the explanatio
provided in the Alarm Section of this manual. Eatdrm is described in detail therein.
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Definitions continued

Alarms Reset by "Pushbutton Clears Alarm”
Additive Flow Problem

No Additive Pulse

No Product Pulse

Line Flush Failed
Permissive Timeout Error
Flow Switch Failed
Additive Permissive Failed
Additive Quantity Alarm
Solenoid Leak Alarm
Failsafe Alarm

COMMUNICATIONS SECTION

Address - When utilizing serial communications, each Pr@P&will be addressed with a unique
address identifying the unit. Address range (1-9¥3ch injector on a serial communication network
should have a unique address. (Program as requfredmmunications is not used then the address is
irrelevant.

Baud Rate- The baud rate must be programmed when utiliggrgal communications. Baud rate
selections are: 1200, 2400, 4800, 9600, 19200, B&4Hd 57600. If communications is not used then the
baud rate is irrelevant.

Accuload Serial Communications- This should be enabled whenever a Smith Acculsod
communicating over a RS-485 communication linehto Injector. There are two modes of operation with
the Smith Accuload: 1) Product Pulses with commatimon verification and alarm shutdown, 2) No Prdduc
Pulses, batch injection commands are sent to fbetar via the communication link. Call Titan tedtal
support for detail about which mode of operationge.

LINE FLUSH SECTION

Pre-Load Injections - When utilizing the Additive Pre-Load feature (mally only used for line
flushing) the user specifies the number of injawtithe pre-loading of additive will take place, in@gng at
load start. The preload feature may be used evemwbt utilizing any line flush method. For exampl
when the injector is configured to inject everyghilons of product, and if the product total is aateven
multiple of 40, there could be up to 39 gallonsuotreated product. However, by preloading enough
additive to treat 39 gallons of product, the prabléof 39 gallons of untreated product at the erd) i
eliminated. Programmable 1-99 injections. Note:ohder to use the feature, the following must be
programmed: Number of Injections, Flush Volume drelAdditive Pre-Load feature Enabled.

Example:

If (5) is entered foPre-Load InjectionsAdditive Se{40), Flush Volumg100 gal), andProduct Set
(40). Since thé&lush Volumas 100 gallong=lush Volume / Product Setnumber of skipped injections as
a result of the flush (100/40 = 2.5). The prelealditive volume (the volume of additive not injettat
load end during the flush period) will Bedditive Setx 2.5 (40 x 2.5) = 100 cc's. Then 100 cc's is pre-
loaded over the first five (5) injections. There&fpif the preload additive volume is 100 cc's, firs five
(5) injections of the load will include an additar20 cc's or (40 + 20) for a total of 60 cc's.

Flush Volume - User enters the volume of product used to cateuhe additive to be pre-loaded.
When using product line flush, the volume shoulgresent the actual volume of product to be flushied
load end. The software uses the Flush Volume toutake the amount of additive that correspondséo t
amount of product used to flush. The softwareuwdates the preload additive volume by dividing this
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Definitions continued .

number by the Product Set to determine the numbarjexctions including fractional injections andeth
multiplies this result by the additive set. SeewabExample. Programmable 1-999 gallons.

Flush Alarm Volume - The minimum amount of product that will not cawsLine Flush Alarm.
Represents the calculated volume of product fraematiiditive injection point in the product line teetend
of the load nozzle. If the flush volume, as progmaed, is not counted at the load end, the unit adrm
"Line Flush Failed", provided the alarm has beesgpgmmed Enabled. The alarm indicates an incomplete
flush, leaving contaminated product in the prodind. The alarm is used for dye applications whasth
clear and dyed products are loaded from the sagee. riThis alarm will alert terminal personnel thz
product line may not be clear of dye. Program rabx@89 gallons. If a line flush method is not ustw,
programmed value is irrelevant.

Line Flush Hardware Input - Provides the means to accomplish a productflusd by utilizing a
hardware input. Typically implemented by users deditag no co-mingling or contamination of additives
in the product line. The input may be provided frammechanical preset, electrical preset, terminal
automation system, or any other field device wiil tapability of signaling the ProPAC-3. Programimab
Enabled or DisabledNote: An actual hardware signal is not necessarily needédn authorized mode is
enabled and Line Flush Hardware Input is enabléte Elush can be initiated by removing the autheoriz
signal while product flow continues.

Flush Frequency Method- Provides the means to accomplish a productflirsh by utilizing the
product pulse input frequency (Input 1), in orderdetermine the flush. Programmable either Enabted
Disabled. If Frequency Flushing is not desiredgpam Disabled.

Note: The product pulse input frequency must be 1:1llu¢ism or higher, as a turbine meter input. A 40:1
product pulse canndie used! Additionally, it has been found some edaitt presets do not provide a 1:1
product frequency that accurately represents thealdoad frequency. These presets, due to linoitetiin
their processing abilities, send product pulsesbiarsts, thereby, not representing the actual load
frequency. The ProPAC-3 minimizes this problerallowing the user to average product pulse freqyenc
over programmable number of product pulses.

Pulse Width Long Average- This average is used to determine the maximurfulbflow rate.
The ProPAC-3 compares this number with the Shoerage to determine if the product flow rate has
decreased by thElush Start % DecreaseProgramming the Long Average number too largehaive no
adverse effect on the performance of the frequenethod. There is a flush diagnostic screen in the
ProPAC-3 code. This screen will show the user Ittetantaneous value, Short Average, (Max) Long
Average, and the Freq %. The first three values Bager, Max are all in units of pulses/sec. Instareous,
Aver and Long (Max) product pulse frequency aredherage over a number of product pulses. Average
numbers should be fairly constant during normalfloHowever, if the average numbers are not cohstan
then increasing the Short and Long Pulse Width agernumbers may be required in order to determine
both an Average (Short) and Maximum (Long) Averggeduct flow frequency. _Only used with
Frequency Line Flush

Pulse Width Short Average- This average is used to determine the instanten#ow rate. The
ProPAC-3 compares this number with the Pulse Widthg Average to determine if the product flow rate
has decreased by tRéush Start % Decreas&ee above. Programming the Short Average nurobdatge
can adversely affect the performance of the frequenethod by delaying the detection of product slow
flow. Delaying the detection of slow flow will re in injections during slow flow, hence not allmg
sufficient product to flow after the last injectido clear the product line. It may need to neagsta
decreasélush Start % Decreaseumber to balance out a larger number in the Riiskth Short Average.
Only used with Frequency Line Flush.
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Definitions continued
Suggested Settings for Brooks Presets using FrequsnLine Flush

All Brooks electronic presets send 1:1 product flignals out in bursts that do not reflect the alctiow
rate of the product. Hence averaging of produdsepfrequency is a necessity when using the freguen
method of line flush with a Brook preset.

Short Average 40
Long Average 45%
Decrease 50%

To enable the diagnostic screen press the up amolecheck simultaneously.
The diagnostic screen is only displayed while akris loading.

Flush Diagnostic Screen A J

To disable the diagnostic screen press the up amlcheck simultaneously or cycle injector power.

Instantaneous Product Pulse Frequency (Inst} This is the instantaneous frequency of the
product pulses (Pluses per second).

Average Product Pulse Frequency (Aver} This is the Short Average frequen&xample: If
Flush Start % Decreasss set to 20%, when average (Aver) is 80% of (Maxgrage, the injector will
begin to flush.

Maximum Product Pulse Frequency (Max)- This is the Long Average frequency.
Frequency (Freq)- This is the percentage of the full flow rate.

Spec- This is the instantaneous actual additive pgeggnas a percentage of the product volume.
As the load progresses is number should approa@h/d.0with the Preload feature enabled the load spec
will be 150 % high and approach 100 as the loadnesses through line flush. With Preload disalied
% spec will start at 0 and approach 100%. Varigtim the % spec are related to the fact thatrjeetor
treats in fixed gallon increments. TQaantity Alarm % spehbigh and low parameters will assure that the
automation system is alerted if a load terminatitis an additive to product ratio outside the spe.

Product Line Flush (PLF) - This is the amount of product that is includedhe line flush. This
number should start at zero and counts up towarBithduct Line Flush Volume
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Definitions Continued

Flush Start % Decrease- Feature provides the user with the ability téirdethe initiation of the
flush. The programmed value entered for % Decréa$i@es the decrease of normal steady-state product
flow (Long average) when the flush begins. Examplermal product loading 600 gpm, Flush Start %
Decrease programmed 20%. During slow flow, as theuyxt flow rate decreases by 20% to 480 gpm, the
flush will be initiated at 480 gpm flow rate. Oniged with Frequency Line Flush.

Blocking Control Valve - The blocking control valve is typically used iamgunction with product
line flushing. However, it may be used in conjuontiwith typical additive installations as well. The
blocking control valve is typically a solenoid coitvalve installed at the additive injection poiftis
solenoid valve is in addition to the solenoid cohtralve located on the ProPAC-3 injector. The king
control valve is controlled by the ProPAC-3 microgessor and it is opened (energized) when additree/
injections are prescribed for a product load. Thveris used primarily to prevent additive or dyent
entering the product line during all periods whewitive/dye is not called for. Without the feature
implemented, thermal expansion and pressure fieligfe product line can cause small amounts oftdye
leach into the product line causing a section afddproduct to flow into a clear truck. By using the
Blocking Control Valve, this problem is minimize@he blocking control valve is opened when the first
injection is made and is closed at the initiatidrime flush. See Dye System Considerations Sedio
pg.3 for installation recommendations. Programmé&labled or Disabled.

When authorize mode is enabled, the Blocking Coiadve is not opened until the first injectionnsade.

This prevents situations where a lane permissiy@asided to a number of injectors even though fisw
not definite on the dyed product riser, hence algwhe dye line to relieve into the product lisee Dye

System Considerations Section 6 - pg.3.
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CHANNEL SECTION

Ch1 Product Total - Provides product total in gallons, for Channel 1
Note: If using a 40:1 product pulse, the total provigesount of the injection requests, not gallons, mvhe
the Product K-Factor is programmed to 1.00. Howevethe Product K-Factor is set to 0.025 and the
Product Set is programmed 40, the unit will incramiy 40 gallons for each 40:1 product pulse input
(injection request). When using a 40:1 product pulhis is the preferred method of accounting for t
product treated. This is very useful when using @omm-link monitoring or ticketing systems for
documenting additive and product throughput.

Ch1 Product K-Factor - Defined as product pulses per gallon. Provithesuser the ability inject
additive via a wide range of product pulse inpRange 0.0001-9999.9999.

Note I When a 40:1 pulse is provided, 0.025 is prograwchfoe the Product K-Factor, and the Product Set
is programmed 40, the Channel Product Total witrement by 40 gallons on each injection requeseiWh
the a 20:1 pulse is provided, 0.05 is programmedtf® Product K-Factor, and the Product Set is
programmed 20, the Channel Product Total will imoent by 20 gallons, on each injection request. When
using a 1:1 pulse or a turbine meter pulse inpugvped the program values are correct, the Channel
Product Total will increment 1 gallon for each gailof product loaded.

Note 2 It is recommended to use a 1:1 product pulsaudsihe meter pulse as the ProPAC-3 product input
pulse so accurate product loads may be documeméaecounted for.

Ch. 1 Product Set- Defined as product units (gallons or Liters) pgection request. Used to
designate the volume of product units (gallons iterk) to be counted, prior to initiating an inject
request. Typical injections are made every 20 agans of product. Program range 1-9999 gallons.

The following displays the relationship betweenvheous product program menu selections:

Product Pulse Type Recommended Product K- Product Set
40:1 Factor 40
20:1 0.025 40
1:1 0.05 40
Turbine Meter 1 40
As Snecified On Meter

Chl Additive Total - Reflects the total additive volume, in gallordispensed through the
ProPAC-3 flow meter for Channel 1. If Channel this only channel used, then the Channel 1 Totalldho
match the Grand Additive Total. Programmable 0.08899999999.9999.

Ch1 Additive K-Factor - The additive K-Factor is determined via a caltlom test. K-Factor is
defined as pulses per unit volume, consequenthyAdditive K-Factor of 2700 would designate there ar
2700 additive pulses per gallon of additive. Calilum testing insures the actual volume dispenisexligh
the injector is accurately reflected by the ungpify. This number is automatically calculated whieat
Auto-Calibration feature is used. See CalibraBeaction 4.

Chl Additive Set- Used to designate the volume of additive, irs,cper injection request. The
user must calculate the injection rate, in cc's, tfee Product Set value programmed. The calculated
injection rate must be entered into the prograragfam range 2.0000-9999.9999.

Ch1 Customer ID - User may enter a unique customer identificaiamber, if desired. Program
range 1-999,999. Alphanumeric entry.
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PROGRAMMING GUIDE

The following menu selections are programmablé&@&RroPAC-3 Program Mode, Version 3.01

MENU SECTION

ADMINISTRATION SECTION

GRAND ADDITIVE TOTAL
GRAND PRODUCT TOTAL

PERMISSIVE INPUT
(Hardware or software)

AUTHORIZE (hardware or software)
FLOW SWITCH INPUT
CONFIRMATION PULSE OUTPUT
CONFIRMATION PULSE WIDTH
SCALED PULSE WIDTH

SCALED PULSE AMOUNT
PERMISSED PERMISSIVE

PUMP START

TEST INJECTIONS

TEST INJECTION ADD IN

FRONT PANEL LOCKOUT
PASSWORD

END OF LOAD COMPENSATION
ADDITIVE PRE-LOAD

ADDITIVE UNITS

CALIBRATION MODE

LOAD TIMEOUT

ALARM SECTION

PUSHBUTTON CLEARS ALARMS

ADDITIVE FLOW PROBLEM

NO ADDITIVE PULSE

NO PRODUCT PULSE

LINE FLUSH FAILED

RANGE / PROGRAM
SELECTION

0.0000 - 9999999999.9999
0.00 - 99999999999.99

1,2,0r3

Enabled / Disabled
Enabled / Disabled
Scaled Pulse/End-of-Batch
1-32,000 mS
1-32,000 mS
10-32,000 cc's
Enabled/Disabled
Enabled/Disabled
Enabled / Disabled
Enabled / Disabled
Enabled / Disabled
0-99,999
Enabled/Disabled
Enabled/Disabled
Gallon/Liter
Enabled / Disabled

1-900

Enabled / Disabled
Enabled / Disabled
Enabled / Disabled
Enabled / Disabled

Enabled / Disabled

RECOMMENDED PROGRAM
SETTING

none
none
enter the number of channels used
3 channels available for rate selection
normally not used
Output typically wired to load preset
Used with Confirmation Pulse only
Used with Scaled Pulse only
Used with Scaled Pulse only
As desired, if authorize is enabled
When using pump start feature
Enabled
Enabled
Enabled- when using Password

Enter number when Lockout Enabled

Used with Additive Quantity Alarm
Typically used with product line flush
Gallon for USA
Enabled

180 sec. for 3 min load timeout

Enabled
Enabled
Enabled
Requires use of flow switch input

Used only when using line flush feature
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PROGRAMMING GUIDE

MENU SECTION

ALARM SECTION CONTINUED

PERMISSIVE TIMEOUT ERROR
FLOW SWITCH FAILED
ADDITIVE PERMISSIVE FAIL
CALIBRATION ALARM

ADDITIVE QUANTITY ALARM
ADD. QUANTITY INJECTIONS
ADD. QUANTITY LOW PERCENT
ADD. QUANTITY HIGH PERCENT
SOLENOID LEAK DETECTION

COMMUNICATIONS SECTION

ADDRESS

BAUD RATE
ACCULOAD SERIAL
COMMUNICATIONS
LINE FLUSH SECTION

PRE-LOAD INJECTIONS

FLUSH VOLUME

FLUSH ALARM VOLUME

LINE FLUSH HARDWARE INPUT
FLUSH FREQUENCY METHOD

PULSE WIDTH LONG AVERAGE

PULSE WIDTH SHORT AVERAGE

FLUSH START (% DECREASE)

RANGE / PROGRAM SELECTION

RECOMMENDED PROGRAM

Enabled / Disabled
Enabled / Disabled
Enabled/Disabled
Enabled/Disabled
Enabled / Disabled
1-999
0-99%
0-99%

Enabled / Disabled

1-999

1200, 2400,4800, 9600, 19200,
38400, 57,600

Enabled / Disabled

1-99

1-999

0-999

Enabled/Disabled
Enabled / Disabled

1-50

1-50

1-99%

SETTING

Only when using a permissive input
Used only when using flow switch
input
Used only with software Authorize
As desired
Enabled
5 injections
As desired, but not zero (0)

As desired, but not zero (0)

Enabled

As required

As required

Use only when communicating with
Smith Accuload preset

5 injections
Typically used with product line flush
feature

Used with product line flush
Used to determine preload amount
Enter actual volume of product to
flush at initiation of product slow flow

Used with flush alarm
Enter calculated flush volume
(injection point to end of load arm)
should be < Flush Volume above
As required by user
As required by user
25 pulses
Increase if variations in product
pulse frequency cause line flush
detection in the middle of load

15 pulses (see above comment)

25%

18




PROGRAMMING GUIDE

MENU SECTION

BLOCKING CONTROL VALVE

CHANNEL SECTION

Ch1l PRODUCT TOTAL

Ch1l PRODUCT K FACTOR

Ch1l PRODUCT SET

Ch1 ADDITIVE TOTAL
Chl ADDITIVE K FACTOR
Chl ADDITIVE SET

Ch1l CUSTOMER ID

Note:
Ch2 AND Ch3 menu sequence the
same as for Ch1.

Ch.2 and Ch3 may be used only
when: Permissive Input
programmed 1,2,3

or
Authorize programmed-Enabled.

RANGE / PROGRAM SELECTION

Enabled/Disabled
0 - 9999999999.99

0.0001 - 9999.9999

1-9999

0.0000 - 999999999.9999
0.0001 - 9999.9999
2.0000 - 9999.9999

1-999,999
2.0 versions alphanumeric

RECOMMENDED PROGRAM
SETTING

Program Enabled, when blocking
control valve is installed and used
None

As desired
See Section 1 pg. 14

As desired
See Section 1 pg. 14

None
Determined by injector calibration
Additive volume (cc's) per injection
As required by user

Used as ID for channels on channel
screens defaults chl, ch2, ch3
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Section 2
Normal Operations
Version 3.0

1.0 Introduction

The injector may be used in its simplest form @&ingle station injector requiring only power anadguct
pulses in order to operate, or it may be programmeéed and used to operate as a multiple statiate)
injector, thereby, taking advantage of the manyesydeatures designed into the product.

2.0 Use as: Single Station Injector - One Rate

The ProPAC-3 may be used in its simplest form asipus injectors that are used to inject a sindiitare
at a single injection rate. In this example, thaithforize" feature is programmed Disabled, and Pssive
Inputs are not used. Note: Although the injectandsd as a single station injector, it may be usddject
multiple injection rates, via the RS-485 serial commications.

When the ProPAC-3 is used as a single station tmjewith no serial communications installed, the
following is required as a minimum, in order foetimjector to operate:

1. Power (120 VAC/60 Hz. / 230 VAC/50 Hz.)

2. Product Pulse (AC or DC)

Note: The product pulse input module located at pasitiaput 1” on the ProPAC-3

Motherboard must conform to the input voltage pded. See Field Installation section.

Minimum recommended product features for implementdion:
Permissive Output (AC or DC) - used to terminate product loadingtle event of an injector
alarm, ProPAC-3 power failure or the ProPAC-3 posgitch being positioned OFF.

Serial Communications- used to document regulatory compliance for ageljproduct loaded as well ell
as record injector alarms

Confirmation Pulse Output (AC, DC, or mechanical) - used to terminate prodaading in the
event of the failure of the product pulse. Typigaised when a flow switch input is not used.

Note The confirmation pulse output module is locatédpasition Output 2, on the Pro PAC-3
main circuit board. See Field Installation Section

2.1 Single Station Injector - Idle State Operation
The ProPac-3 is in the idle state when waitingpi@mduct pulses. The ProPac-3 displays the screlemwbe
when in the idle state, on which both the Additared the Product totals are indicated. When usea as
single station injector (one rate), Channel 1 (Oklthe designated channel used to accumulates tGthe
additive total and the product total are both cuativ totals, since system start-up, or since akad have
been reset.

Idle State Screen - Single Station Injector

Fig. 1

TITAN PRO PAC-3 BATCH CONTROLLER

Additive

2,145.200

Product

1,416,755
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2.2 Single Station Injector - Load State Operation

The ProPAC-3 will enter the Load State, on recefpither of the following:
1. Permissive input signal. (Typically 1:1 DC inputige)
2. Injection request. (Typically 40:1 AC input pulse)

On entering the Load State, the viewed screenautibmatically switch from the Idle State screemy(Hi
to the Load State screen (Fig. 2.)
Load State Screen - During Load Event
Fig. 2
4 )
TITAN PRO PAC-3 BATCH CONTROLLER

Load Additive

0.026

Load Product

40

<> V| A

- J

Example: ProPAC-3 programmed as follows:

Product Pulses (1:1 DC)

Product Set (40) - unit will inject every 40 galsoof product loaded

Additive Set (100) - unit will inject 100 cc's ofiditive, every 40 gallons of product loaded

The Load Product counter will increment in accordance with the receiptioé tL:1 product pulses. At 40
gallons product loaded, the Batch counter (upmgrircorner of display) will increment from 0.0 toet
value injected (100.2). As the Batch counter in@ets, the Load Additive counter will increment
accordingly, reflecting the total additive loadadridg each product load event. At the end of thedpct
load event, the Load State screen will displayttital additive and total product loaded during pineduct
load.

The ProPAC-3 will remain in the Load State until:
Authorize Enabled - The permissive input signal is removed.
Authorize Disabled - After the last product pulse, the time prograrmdrnmethe Load Timeout.

Load State Screen - End of Load Event
Fig. 3

TITAN PRO PAC-3 BATCH CONTROLLER

Load Additive

2.774

Load Product

4,200
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2.3 Single Station Injector - Alarm State Operation

There are numerous alarms provided by the Pro PABleBms are discussed in great detail in the Alarm
Section of this manual.

Alarms are typically used in an integrated contsgktem where product loading will be terminated
immediately in the event of an injector alarm. Teamination of product loading insures the additive
product ratio is within prescribed limits, as sfiied by the user, for the entire product load. itted the
specific alarm has been programmed Enabled, anyttiménjector enters an Alarm State, the Alarmétat
Screen shall be automatically displayed and wilralate, at five (5) second intervals, with anyhaf other
viewed screens. For example, if the injector igling when the alarm occurs, the Alarm State Scré#n
alternate (5 second intervals) with the Load S&atieeen (Fig. 5), as depicted in the example below.

Note:

1. The termination of product loading during peri@dsactive injector alarms iabsolutely necessaif/the
user intends to insure no product leaves the tedmiithout the minimum concentration of additive.

2. The alarm display will shovnverted colordrom normal (white background with blue letters)yakimg
an active alarm more highly noticeable to locamieal personnel.

3. Alarms may be cleared by the following three mdtho

a. External “Push to Test” button provided when dspegl Clears Alarms.
b. Cycling the ProPAC-3 power OFF to ON.
c. RS-485 serial communications protocol command.

4 N
TITAN PRO PAC-3 BATCH CONTROLLER

Alarm State Screen

4 N\
Alarm s J Fig. 4
X

No Additive Pulse

& J
N J
SCREEN CYCLE
5 SECOND INTERVAL
4 )
TITAN PRO PAC-3 BATCH CONTROLLER

Load Additive Load State Screen

0.000 o

Load Product

31
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3.0 Use as: Multiple Station Injector - Up to Threg3) Injection Rates

The ProPAC-3 injector maintains three distinct cteds, and each channel maintains a set of counters
providing the capability of totaling additive andbduct for each dedicated channel. For exampl&gles
injector can total and account for additive at ¢hddferent injection rates. Injection rate selestmust be
made via a dedicated hardware Permissive Inputiaothe serial communications protocol. Hardware
inputs are typically provided by the users TAS (fimal Automation System). When a specific input is
received, the injector will inject the programmaegection rate for the selected input during thedpict load
period. Provided three users share the same aglditie ProPAC-3 can inject and totalize additivd an
product loaded for all three users from a singjedior. If serial communications is establishedjrdimite
number of injection rates are available.

When the ProPAC-3 is used as a multiple statioectop and wired utilizing the Permissive Input teat
the following is required, asrainimum, in order for the injector to function:

1. Power (120 VAC/60 Hz. / 230 VAC/50 Hz.)

2. Product Pulse (AC or DC)

3. Authorize feature (programmed Enabled)

4. Permissive Input feature (programmed 1,2, or 3)

Recommended product features for implementation:
1. Permissive Output (AC or DC) - used to terminate product loadinghe event of an injector
alarm, ProPAC-3 power failure, or the Pro PAC-3 poawitch being positioned OFF
2. Serial Communications- used to document regulatory compliance for agelpproduct loaded,
as well as, record injector alarms
3. Confirmation Pulse Output (AC, DC, or mechanical) - used to terminate prodio@ding in the
event of the failure of the product pulse. Typigalsed when a flow switch input is not used.
Note: The confirmation pulse output module is locateg@asition Output 2, on the Pro PAC-3
main circuit board.

3.1 Multiple Station Injector - Idle State Operations

In the Idle State (no Permissive Input receiveldg, graphical display will cycle between the Grarudal
Screen, and the Channel Total Screens. Therefoternainal operator may daily view and record the
channel specific totals as well as the Grand Tstaten (cumulative additive and product totalsdibr
channels) without having to physically access ttedRC-3 injector electronics.

Grand Total Screen - Idle State
Fig. 2

TITAN PRO PAC-3 BATCH CONTROLLER

Grand Additive

1,416.8

Grand Product

2,145,200
<> V| A

See screen cycle Fig.3 next page.
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3.2 Multiple Station Injector - Screen Cycling Idle
State Operation

In order to use multiple channels, the Permissive
Input must be programmed with the number of
channels desired for use (1,2, or 3) and the Aizbor
feature must be programmed Enable.

In the Idle State (no Permissive Input receivelg, t
graphical display will cycle between the Grand Tota
Screen, and the channel total screens. Cycling
between each screen is set at 5 seconds.

Totals displayed on the Grand Total Screen reptesen
the cumulative totals for additive and product, &dir
three channels.

Note: If any one of the three channels is programmed
for a different injection rate, the user will nat bble

to determine whether the additive to product r&tio
correct from the Grand Total Screen. However, the
additive to product ratio for each of the channel
screens should always be within prescribed
specifications.

Note: Anytime Authorize is enabled, the graphical
display will scroll through the channels in theeldl

State. The number of channels scrolled will eghal t

number programmed in Permissive Input.
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|TITAN PRO PAC-3 BATCH CONTROLLER |

Grand Additive

4,557.4

Load Product

9,026,480
< > |V A

. J

4 1
|TITAN PRO PAC-3 BATCH CONTROLLER|

Ch1 Additive

2,128.27

Ch1 Product

3,222,560
| > ||V

A

[TITAN PRO PAC-3 BATCH CONTROLLER]|

Ch2 Additive

1,537.99

Ch2 Product

3,105,040

< (>| |V A
N V)
e ™
|T|TAN PRO PAC-3 BATCH CONTROLLER |
Ch3 Additive
891.21
Ch3 Product
2,698,880
N Y




3.3 Multiple Station Injector - Load State Operatin

Provided the ProPAC-3 is programmed Authorize-E@adnhd Permissive Input programmed (1,2, or 3), on
receipt of a Permissive Input (rate selection),RhePAC-3 will enter the Load State for the channel
permitted, and the injector will automatically depthe appropriate Load Screen.

Load Screen - L&idrt

TITAN PRO PAC-3

BATCH CONTROLLER

N

Ch1 Load Additive

0.000

Ch1 Load Product

0

| >

\4

A

J

Load Additive (0.000), Load Product (0),
and the Batch Injection (0.0) shall be
displayed, on the receipt of product pulses.

Provided 1:1 product pulses are provided to
the injector, on receipt of each pulse the
Load Product total shall increment 1 gallon
for each product pulse received.

If the Product Set is programmed 40, the
ProPAC-3 will inject, as programmed, each
40 gallons of product loaded.

During the product load, the Batch Injection coumt#dl increment each injection of additive, as
programmed. If the Additive Set is programmed 10@€s, and the Product Set is programmed 40, the
ProPAC-3 will inject 100 cc's of additive every géllons of product loaded.

Load Screen - Load End

-

TITAN PRO PAC-3

BATCH CONTROLLER

Ch1 Load Additive

2.774

Ch1 Load Product

4,200

| | >

\4

A

J

Load Additive, Load Product, and the Batch
Injection (0.0), will increment accordingly
during product loading activity.

At the end of the product load, the Load Screel
shall display the total additive loaded and the
total product loaded during the load period.

Additionally, the Batch Injection will display the
last injected additive volume (cc's).

Following the removal of the Permissive Input,
the ProPAC-3 will revert to cycling the various
Idle State Screens.

Note: The Channel ID defaults: Chl, Ch2, Ch3 can beagéd to a six character alphanumeric ID. The

Channel ID has been changed to Red Dye in Fig 6page.
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TITAN PRO PAC-3 BATCH CONTROLLER

RedDye Load Additive  100.2

2.774

RedDye Load Product

4,200
< (> | V| A

NS J
Fig. 6

3.4 Multiple Station Injector - Alarm State Operation

As with the single station use of the ProPAC-3,Alerm State Screen will indicate injector alarms
occurring during the Load State. The Alarm Statee&g will alternate (5 second intervals) with tharmnel
specific Load State Screen until the alarm has bessat.

When the Multiple Station Injector is in the Idlea& (no Permissive Input selected) and an alaantise,
the Alarm Screen will cycle, at 5-second incremenith the various Idle State screens.
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Section 3
Alarm Operations
Version 3.01

1.0 Introduction

The ProPAC-3 incorporates twelve (12) distinctralsrAll alarms are incorporated into the micropssoe
software except one alarm, which is an integrat parthe main circuit board design. The alarms are
provided in order to insure the additive to prodratio during product loading is within prescribaser
specifications for each and every product load.riAta are useful in determining conditions that may
adversely affect the desired additive/product ratio

It is important to note, the desired additive/protuatio can only be achieved if the ProPAC-3 is
integrated into a control system where product logds terminated anytime an alarm is activated.

Alarms may generally be covered by the following fie category types:

Failure to inject additive when required (no ddiflow)

Unauthorized flow of additive, when additive @t mequired (additive leak)
Under injection of additive (ratio of additive pooduct is less than specification)
Over injection of additive (ratio of additive pooduct is more than specification)
Other alarm conditions not specifically relatedite additive/product ratio,
permissive timeout, calibration, excessemperature.

arWONE

1.1 Recommended System Integration

It is recommended at a minimum, that the ProPACeBissive Output be integrated into the control
system, so product loading can be terminated onatfiwation of an injector alarnTermination of
product loading is instrumental in insuring the integrity of the additive/product ratio. In the event of
an injector alarm, the ProPAC-3 Permissive Outplay;, which is normally energized, will be de-
energized. The Permissive Output relay is providedorder to simplify integration of the injector
permissive output with an electronic preset, PLCT&S. Use of the Permissive Output provides the
additional advantage of prohibiting product loadingthe event power is not on the ProPAC-3 or the
external OFF/ON switch has been positioned to tRE @osition. The Permissive Output relay may be AC,
DC or mechanical dry contact (standard product).

Alarm State Screen
Fig. 1

TITAN PRO PAC-3 BATCH CONTROLLER

4 N
Alarm A8 J
X

No Additive Pulse

- J

<> V| |A

27



1.2 Alarm State

When one or more of the alarms are activated, pleeific alarm(s) will be displayed on the graphical
display Alarm State Screen (Fig.1). The injectoil wisplay inverted colors from normal (white
background with blue letters), thereby, makingdkem highly noticeable to local terminal personi@se
screens below.

The Load Additive total (A 0.00) and the Load Pratdiotal (P31) will be displayed on the alarm soree
addition to the alarm description (No Additive Ra)ls

Alarm Cycle Screens
Fig. 2

TITAN PRO PAC-3 BATCH CONTROLLER

4 N\
Alarm »ra J

No Additive Pulse

- /
- J
SCREEN CYCLE
5 SECOND INTERVAL
4 )
TITAN PRO PAC-3 BATCH CONTROLLER

Load Additive

0.000

Load Product

31
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2.0 Alarm - General Information

It must be emphasized that an alarm notificatipitself will not insure additive/product ratio cpirance.

It is imperative the ProPAC-3 Permissive Outputwesdl as other I/O's, be integrated into the teahin
control system where product loading may be tertash&n the event of an injector alarm. The varitGs
and programming features available in the ProPA@A3en properly integrated, are the best means to
insure regulatory compliance regarding additivedpia ratios.

ProPAC-3 Alarms may be classified as:
1. Non-Programmable Alarms (cannot program Disabled))
2. Programmable Alarms (can program either Enabiddisabled)

2.1 Resetting Alarms

Alarms may be resef via the following means
1. ProPAC-3 External Pushbutton. (Note: Item 1 of fl@rm Section of the program menu, the
menu titled Pushbutton Clears Alarms, must be rogned Enabled)
2. Cycling power to the ProPAC-3 (OFF to ON)
3. Protocol Reset command, via the RS-485 serial aamications

2.2 Resetting Alarms and Continue Current Load

Holding the pushbutton in for three seconds uh#l injector beeps can reset alarms that are cédnyskeav

or no additive flow. The injector will attempt testart the previous load maintaining all load I®tahile
making larger injections to get the load back spec. This is a more sophisticated way of recageiiom

a low additive alarm situation. This method willsage that even when the injector goes into alaren th
correct additive has been injected into the load.

3.0 Alarm Description
A general description for each alarm conditionrisvided herein.

3.1 Non-Programmable Alarms
There are two (2) Non-Programmable alarms. Thesenal by their nature, are always considered to be
critical alarms. Therefore, there is no abilitydisable any of the non-programmable alarms.

3.11 Fail Safe Alarm

Problem: Although it is highly unlikely, it is possible theecould be a failure of the microprocessor
programming or other event that could cause thecioy to flow additive any time the additive pumpswy
pressurized.

Solution: The Fail Safe alarm serves as a back-up alarnmeimvtlnt of a catastrophic failure of the
microprocessor or processor programming. This alencuitry is totally independent of the ProPAC-3
microprocessor and is incorporated into the desfghe main circuit board. The alarm activates urite
following condition:

The alarm circuitry monitors the energized statehef ProPAC-3 solenoid control valve. If the
circuitry detects the solenoid has been energinatiraiously, for approximately 45 seconds, theusirg
terminates power to the solenoid, thereby, terrimgahe flow of additive.

Note: When the ProPAC-3 is in this alarmed state, furihjection attempts are prohibited.

3.12 Excessive Temperature Alarm

Problem: Although it is unlikely for the microprocessor'stdmal temperature to exceed 180
Deg.F, even in the hottest of climates, temperatur@xcess of 180 Deg.F may cause severe damélge to
unit. Temperatures in excess of 180 Deg.F will liokeie the product Warranty.

Solution: The ProPAC-3 circuitry includes temperature moiritgrof the microprocessor. If the
ProPAC-3 internal temperature exceeds 180 Dechd-Ekcessive Temperature alarm will activate, thus,
indicating the maximum rated temperature has breeesled.
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3.2 Programmable Alarms
There are ten (10) programmable alarms. These alaray be programmed either Enabled or Disabled, as
the user requires. When programmed Enabled, iei®@mmended the Permissive Output be used to
terminate product loading.

3.21 Additive Flow Problem (Low Flow)

Problem: During certain conditions, the flow of additive ynbe insufficient to complete normal
injections. Conditions may include a closed ballveain the additive line, insufficient additive ppm
pressure, high additive viscosity, or foreign caomitzates in the additive line restricting additivew.

Cause:The alarm activates under the following conditions

1. Conditions whereby additive flow is occurring, laita reduced flow rate. It is likely a second
injection request may be received by the ProPACi&aprocessor, while the injector is attempting to
complete a previous injection request. If the itgedés unable to complete three (3) consecutivecinpn
requests, the alarm will activate. However, thectgr will continue to attempt to inject additiygpvided
the ProPAC-3 can complete at least one injectighiwB0 seconds.

2. When the solenoid is energized continuously fad s8conds, thereby, attempting to complete
just one injection request, the injector will aetie the Additive Flow Problem alarm. However, unithés
condition, further injection attempts shall be phated.

Troubleshooting: Check to make sure all valves in the additiveeysare fully open. Check the
additive pump pressure when several injectorsravsé simultaneously.

3.22 No Additive Pulse (Additive Pulse Failure)

Problem: Additive flow is determined by the ProPAC-3 micropessor by counting additive pulse
counts as the flow meter gears rotate. The twosgeathe flow meter are rotated by the additivenflo
through the meter. Counting is accomplished viaali-Hffect sensor. It is possible the additive flaveter
pulse counts from the Titan flow meter are not ik by the microprocessor following an injection
request. This problem could cause the solenoidritaim energized (open) for an extended periodd th
an attempt to complete the injection request. TheAdditive Pulse Alarm will provide an indicatioo t
terminal personnel of the problem.

Cause:The alarm activates whenever an injection regoastbeen made (attempt to inject) and no
additive counts are counted by the microprocedadhe event the microprocessor does not countiaddi
pulses from the Titan additive flow meter within 8conds of an injection request, the unit wilrmala
When the ProPAC-3 is in this alarmed state, furtinggction attempts are prohibited. The alarm will
activate under the following conditions:

1. Failure of the additive pump/motor to be permitted when product pulses are sent to the
injector.

2. Failure of the Hall-Effect sensor.

3. Failure of the additive flow meter gears to tueety.

4. Loss of additive pump pressure.

5. Closed ball valve.

6. Check valve installed in the wrong direction.

7. Solenoid failure.

Troubleshooting: Check to make sure all valves in the additiveeysare fully open. Check the
additive pump pressure when several injectorsratsé simultaneously. Open the test port and maksta
injection (have a bucket ready under the test ppif! additive pours through the injector withobging
registered on the injector, either the Hall-effsehsor is bad or the meter gears are stuck. Ifdaddiee
flows through the injector, the solenoid has priypé&dled.

3.23 No Product Pulse
Problem: The alarm is used to detect the loss or failurthefproduct pulse (typically 40:1 or 1:1),

which is provided to the additive injector. Whejeirtors are installed and used in their simpleshfdhe
injector simply injects additive on receipt of puad pulses. In order for the injector to functiomerly,
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only power and product pulses are required. If pneduct pulse failed, an additive injector cannot
determine when it should be injecting additive.

Cause: When the microprocessor detects a permissive iapdtflow switch input, and does not
receive a product pulse input within 120 secortus unit will alarm. When the ProPAC-3 is in thiarahed
state, further injection attempts are prohibited.

Troubleshooting: Check the pulse input module.

3.24 Line Flush Failed (Line Flush)

Problem: The ProPAC-3 Line Flush feature provides the cdjpaluf flushing all additive or dye
from the product line by the end of product loadifitpe alarm is used in conjunction with all means
capable of product line flushing. Incomplete fiughwill cause contaminated product to remain ia th
product line at the end of product loading.

Cause: The user enters the volume of product to be flushéol the program. Microprocessor
software is designed to count product volume foifmgathe initiation of the flush. The unit is progrmed
to count a specific volume of product between thigation of the flush (typically at or near initian of
product slow flow) and the end of product loadiAgthe end of the product load, in the event thkimz
of product is less than the programmed flush voluitme unit will alarm indicating the product linagnot
been flushed properly. When the ProPAC-3 is in thisrmed state, further injection attempts are
prohibited. The alarm activates under the followdogditions:

1. Flush volume is too small.
2. Flush alarm volume is too high.
3. Flush Start % Decrease is set too high (FrequEhggh).

Troubleshooting: Enable the flush diagnostic screen (See Sectiopdl 9). Call Titan Technical Support
for additional help.

3.25 Permissive Timeout Error (Permissive Timeoyt

Problem: It is possible a Permissive Input (hardware otvearfe) is received by the injector, yet
no product pulses are received. If the injectotvemfe recognizes a new product load is to commence
(reason for the permissive), however, no produtdgsuare received within 120 seconds, the softwane
not determine whether there has been a produce failsire or whether the injector was falsely petedi
with no real intent to load product.

Cause: The alarm may be used for applications where eitladware or software permissive
inputs are used but no flow switch is used. Ifitjector receives the permissive and no productgsubre
detected, for a period of 120 seconds, the alariasfivate. Note: When the permissive is remouéd,
alarm will automatically reset.

Troubleshooting: Check the pulse input module.

3.26 Flow Switch Failed

Problem: The alarm is used to detect the failure of an lkextgoroduct flow switch. A flow switch
may be installed in order to assist in the detectiba product pulse failure (see Alarm - Produgls@
Failed). If the flow switch fails, then the failuoé a product pulse cannot be easily determined paroduct
could be loaded without additive and without argria indication.

Cause: Provided a flow switch has been installed, whenflbv switch input is wired, the alarm
will activate any time there are more than three d@secutive injection attempts with no flow switc
indicating product flow (flow switch-made). WheretProPAC-3 is in this alarmed state, further ingect
attempts are not prohibited. Note: In order to teefeature, a product flow switch must be insthbed
wired correctly to the flow switch input located the ProPAC-3 main circuit board. Additionally, bdhe
Flow Switch Input and the Flow Switch Alarm mustgregrammed Enabled.

Troubleshooting: First check the flow switch input module. If theoplem continues, the flow
switch has probably failed.
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3.27 Additive Permissive Fail

Problem: Used with Authorize permissive feature (softwargnpssive). It is possible once
software permissive (rate selection) is providde: active Authorize permissive changes to a differe
Authorize permissive. Thereby, providing an incetesicy, as to the desired injection rate.

Cause: The ProPAC-3 software is designed to alarm in trentof an inconsistency between two
or more Authorize rate selections for over 30 sdsomhe Authorize permissive must go to zero (0)
permissive state within 30 seconds or the unit aléirm. Note: Alarm will automatically reset aftait
Authorize commands are removed for a period of time

Troubleshooting: Call Terminal Automation System (TAS) vendor.

3.28 Calibration Alarm
Problem: Current EPA regulations require the periodic calilan of each additive injector and the
documentation of the date of the last calibration.

Cause: The ProPAC-3 can provide a quarterly CalibratiomarAl by utilizing the on board Real
Time Clock (RTC). The alarm assists the user im@sg regulatory compliance. When the ProPAC-3is |
this alarmed state, it does not prevent furthexdtpn attempts. The alarm is activated when tfeciar
has not been calibrated for a period of three n®nth

Troubleshooting: Calibrate the injector.
3.29 Additive Quantity Alarm

Problem: Although it is unlikely during most normal operts, it is possible the injector may
under inject or over inject additive during a loadhout the injector entering any of the previolaria
states. The following may contribute to this coioait

1. Additive pre-load feature is used and the prodoat is terminated soon after the start of the
product load. Under this condition, additive is-ppaded on the front end of the load to make uptlier
additive not injected during product line flushirt§product loading is terminated early in the lpaide
additive quantity may be high (depending on progsaiiting for the Quantity Alarm-High).

2. Excessive product is flushed at the end of a |ddds condition may adversely affect the
additive/product ratio by making the additive quignbut of programmed specifications.

3. Frequency flush is activated early because ohgés in product flow rate caused by varying
product line pressure.

Cause: Depending on user programming, the ProPAC-3 wéfra anytime the additive/product
ratio exceeds either the upper or lower programfimeids, thus providing an on-line continuous protiuc
guality check during product loading. When the HXE€-3 is in this alarmed state, it does not prevent
further injection attempts.

Troubleshooting: Many times this alarm will occur in conjunctiontiwvione of the other injector

alarms. If so, follow the troubleshooting instrocis for that alarm. If not, call Titan for additain
assistance.
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3.3 Solenoid Leak Detection

Problem: The Solenoid Leak Detection alarm is designed ®&vgmt a gross over injection of
additive, loss of additive, and the unauthorizemnflof additive. The alarm is activated when a sng|
injection volume exceeds twice the programmed velum

Cause:There are several conditions that can cause ldrisia

1. Leakage of the solenoid control valve may occu wuworn or damaged seals in the solenoid or
the presence of a foreign object inhibiting vallesare.
Product under pressure may leak in a reverse iretiirough the ProPAC-3 additive flow meter, fhjse
indicating additive flow. Additive installations ghld always include a ball valve and a check itetiabn
the additive line at the additive injection point.

2. Air in the additive supply lines may cause "geacking" in the additive flow meter. This
rocking is registered in the injector as a leak.

3. The injection rate may be set too low for the ¢tge to control. In this case, the injector will
enter the alarm state almost immediately aftefiteeinjection.

4. It is possible the microprocessor’s solid-statiay that is used to energize the solenoid control
valve could fail in the energized position causihg injector to flow additive anytime the additigamp
was pressurized.

Troubleshooting: Turn on the additive pump and open the test pothe injector (Have a bucket
ready under the test port!!!) If additive leaksrrdhe test port, the solenoid seat is leaking. If
additive is not leaking from the test port, push tast injection button. If the injection occurs so
fast that you can't distinguish between the sotkmpiening and closing, then the injection rate is
too low for the injector to control. To fix this gdslem, partially close the outlet ball valve on the
injector until each injection lasts for 1-2 secantisall else fails, the meter gears are probably
rocking back and forth due to air in the additivg@ly lines. A riser tube installed in the additive
supply tubing will probably solve this problem.
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Section 4
Field Calibration Instructions
Version 3.01

1.0 Background

The EPA is currently mandating that all additivgeators be calibrated at least two times per yiegector
calibration insures thmdicated volumedispensed (additive indicated on ProPAC-3 disptagyesents the
actual volume dispensed. Calibration is affected by severalofacincluding additive viscosity, pressure,
meter-to-meter variation and the volume of addithjected. Often, additive viscosity changes gseaith
temperature, thereby, necessitating the need fnteyly (seasonal) calibration.

The ProPAC-3 utilizes a positive displacement floweter that provides additive pulses to the injector
microprocessor. Each additive pulse represents asuned quantity of additive dispensed through the
injector. The measured quantity varies slightlyniraneter to meter. The meter-to-meter variation,
combined with other variations such as viscosiggassitates the need to field calibrate the injemtcsite.

The value, which equates the additive flow metdsgriinto a measured quantity of additive, is terthe
additive K-Factor. K-Factor is defined as pulses it of measure. Typical additive K-Factors foet
standard Titan flow meter are 2700 pulses per gathowever, typical K-Factors for fuel additivesyma
range from 2000-2800.

Calibration is typically performed by injecting atiee into a 1000 ml graduated cylinder. The Pr@Ra
is calibrated by adjusting the Additive K-Factordgram menu), until the indicated volume dispensed
equals the actual volume of additive dispensedtmtaraduated cylinder.

2.0 Calculating the Additive K-Factor

There are two recommended methods, which may bd tsecalculate the Additive K-Factor, the
Automated Calibration method and Manual Calibratizethod.

Automated Calibration - The ProPAC-3 incorporates unique software thatoraatically
calculates the additive K-Factor for the user. Tiser is required to use a graduated cylinder, viollo
directions displayed on the graphical display, anter the actual volume of additive dispensed th®
cylinder following the calibration. The user wilhter the actual volume dispensed (cc's) into tleRC-3
program software. The software calculates and aatioally changes the K-Factor to the newly computed
value. The new Additive K-Factor is displayed foperiod of time, so it may be recorded by the usex
calibration log.

Step 1- Enter the ProPAC-3 program. Insure Calibrat®programmed Enabled.

Step 2- Redirect the additive flow out the Test Portleé 3-way outlet ball valve. Crack the ball
valve approximately 3/4 open in order to providmedack pressure and reduce the flow of additivih W
a slop oil bucket under the Test Port and with dldditive pump/motor positioned ON, push the Test
Injection pushbutton on the side of the ProPACA&&d times, in order to purge any air from thetays
Air in the additive fluid will make injector caliation impossible to perform accurately.

Step 3- Following the purge of air from the system, grasd hold the calibration pushbutton for
three (3) seconds, then releases the pushbuttoan\tte pushbutton is released, the display prothgts
user to prepare for the Automatic Calibration.

Step 4- Follow instructions provided on the graphicaplay. Several calibrations may be
required in order for the displayed additive voluitmenatch the actual volume of additive injected.
Step 5- When the calibration is complete, document i additive K-Factor.
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Step 6- Remember to return the 3-way outlet ball valvehe product side of the outlet, and plug
the Test outlet, if required. Also, turn the additipump/motor selector to the normal Automatic {osi
The ProPAC-3 is now ready for normal operation.

Manual Calibration - Calibration may be performed manually, as previouyectors were
calibrated.

Step 1- Enter the program and annotate the current AgdK-Factor.

Step 2- Exit the program

Step 3- Redirect the additive flow out the Test Portloé 3-way outlet ball valve. Crack the ball
valve approximately 3/4 open, in order to providene back pressure and reduce the flow of addiien
a slop oil bucket under the Test Port and with dldditive pump/motor positioned ON, push the Test
Injection pushbutton on the side of the ProPACA&E&ad times, in order to purge any air from thetays
Air in the additive fluid will make injector caliation impossible to perform accurately.

Step 4- With a graduated cylinder under the Test Poushpthe Test Injection pushbutton
approximately ten (10) times. Insure there is malinesidual additive in the cylinder.

Caution: Insure the graduated cylinder can adequately aonten (10) injections at the current
injection rate (cc's per injectionPo not exceed the cylinder capacity

Using the ProPAC-3 Calibration Sheet (next twogsdgnote each batch injection value, as each
injection is made. See attached example. The aj@ttion value is located in the upper right corokthe
graphical display. Total all batch injection volusngbtained during the calibration testing, as thal tshall
be used in the calculation formula. Also, record #ttual volume of additive in the graduated cyind
after the air bubbles escape.

Step 5- Calculate the new additive K-Factor utilizingtfollowing calculation:
New Additive K-Factor= (Current K-Factor X Total 84& Injection Volume)
Graduated Cylinder Total

Step 6- Enter the new Additive K-Factor in software pragming.

Step 7- Exit the program.

Step 8- Repeat Steps 3 through 7 until the actual volimjeeted into the cylinder equals the Total
batch injection volume noted, or until the volunae within 0.5% of each other. The user may elect t
have the cylinder volume be slightly more than thigplayed volume, thereby, insuring a slight over
injection of additive.

Step 9- Remember to return the 3-way outlet ball valvehte product side of the outlet, and plug
the Test outlet, if required. Also, turn the adaitpump/motor selector to the normal Automatic posi
The ProPAC-3 is now ready for normal operation.

Useful Calculations:
(1) US gallon = 3785.4118 cc's

Injection Rate per 1,000 gal. of product X 37858+1Xcc's per 40 gallons (Additive Set)
25

Example ;_0.750 X 3785.4118113.5624 cc's per 40 gallons (Additive Set)
25
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ProPACS3 Calibration Sheet

Location

Injector #

By

Date

Beginning K-Factor |

Trial # 1

Trial # 2

Trail # 3

Trial # 4

Test Injection #1

Test Injection #2

Test Injection #3

Test Injection #4

Test Injection #5

Test Injection #6

Test Injection #7

Test Injection #8

Test Injection #9

Test Injection #10

Test Injection #11

Test Injection #12

Test Injection #13

Test Injection #14

Test Injection #15

Test Injection #16

Test Injection #17

Test Injection #18

Test Injection #19

Test Injection #20

Injector Total (cc)

Cylinder Total (cc)

New K-Factor
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ProPAC3 Calibration Sheet (Sample)

Location Injector # By Date
Houston, TX 1 Rob 1/1/2001
Beginning K-Factor | 2710 |
Trial #1 Trial # 2 Trail # 3 Trial # 4
Test Injection #1 46 45.5 45 45
Test Injection #2 44.6 45.5 46 46
Test Injection #3 45 455 44 44
Test Injection #4 44 44 47 47
Test Injection #5 45.5 44 43 43
Test Injection #6 45.5 44 45 45
Test Injection #7 455 45 44 44
Test Injection #8 455 45 46 46
Test Injection #9 46 45 44 44
Test Injection #10 46 44.5 46 46
Test Injection #11
Test Injection #12
Test Injection #13
Test Injection #14
Test Injection #15
Test Injection #16
Test Injection #17
Test Injection #18
Test Injection #19
Test Injection #20
Injector Total (cc) 453.6 448 450.0 450.0
Cylinder Total (cc) 475.0 439.0 452.0 450.0
New K-Factor 2587.91 2640.96 2629.28 2629.28
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Section 5
Product Specifications
Version 3.01

PROCESS CONNECTIONS
ELECTRICAL
ProPAC-3 POWER

ADDITIVE INJECTION PULSE

AC PULSE INPUT MODULE (standard)
TURN-ON TIME
TURN-OFF TIME
INPUT RESISTANCE
MINIMUM DROP OUT VOLTAGE
DC PULSE INPUT MODULE (optional)
TURN-ON TIME
TURN-OFF TIME
INPUT RESISTANCE
OTHER INPUTS

ProPAC-3 FLOWMETER SENSOR
MEMORY
SOLENOID CONTROL VALVE
PERMISSIVE OUTPUT
OTHER OUTPUTS
ENCLOSURE HEATER
THERMOSTAT HEATER CONTROL
OUTPUT INTRUMENT POWER
PAC-3 OPERATING TEMPERATURE (Ambient
O.AT)
LOW TEMPERATURE (with heater ON)
HIGH TEMPERATURE (with heater OFF)
MATERIALS OF CONSTRUCTION

OPERATING PRESSURE

PAC-3 FLOW METER ACCURACY
WEIGHT
RECOMMENDED PANEL SPACING

INJECTION VOLUME PER CYCLE

Note 1: Lower injection rates optional.
Note 2: Higher injection rates optional.

38

1/4" INLET / OUTLET / TEST (standard ProPAC-3)
120 VAC/60 HZ or 230 VAC/50 HZ. (Auto-range
capable)

(Except solenoid valve)

30 WATTS WITH HEATER - OFF

130 WATTS WITH HEATER - ON

120 VAC Input Module (standard product)

DC Input Module (available as an option)

90-140 VAC, 115 VAC (typical)

20 msec

20 msec

14 KW

20 VAC

8-30 VDC, 15 VDC (typical)

0.025 msec

0.025 msec

900 W

No modules in standard product (AC or DC modules
optional)

12 VDC, HALL EFFECT type

Lithium Battery Backed RAM, 256 K

120 VAC/60 Hz, 24 Watt (standard product)
Mechanical Relay (standard) see manual for optional
AC/DC

No modules in standard product (AC, DC or
mechanical option)

120 VAC, 100 WATTS (with heater ON)

ON below: 40 Deg. F

OFF above: 55 Deg. F

+/- 12 VDC 250 ma

+5VDC 500 ma

(Ambient O.A.T.)

-40 Deg. F

+132 Deg. F

Note: Excessive Temperature Alarm activates at 180
Deg.F

300 series stainless steel, Teflon

250 PSIG Maximum (Std.) / 1000 PSIG (optional)
145 PSIG Maximum Differential Pressures

.05 % of rate (system accuracy 0.5%)

40 pounds

6 Inches

Minimum 5 CC standard product (Note 1)
Maximum  + 685 CC standard product (Note 2)
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Section 6
Field Installation / lllustrations
Version 3.01
Electrical Considerations

1. Insure all conduit openings are sealed propedipving the installation of all required field
wiring, thereby, prohibiting water from enteringetlenclosure. Alterations to the enclosure void libth
UL Listing and the product Warranty.

2. Insure the desired I1/O modules are installed pidooperation. All I/O modules may be solid
state AC or DC modules. Some output modules maydxhanical.

3. If PAC-3 injectors are being upgraded to the PrGFAmodel, the existing wiring may have to
be replaced if it is too short. The existing PACGHaIl effect sensor should be replaced with the tshor
version of the sensor designed for the ProPAC-3.

4. Insure all DC I/0O and communications wiring istaled in a separate conduit from any AC
wiring. AC wiring should be run in dedicated cordor AC.

5. All DC I/O and serial communications wiring shoub@ shielded Belden cable, in order to
protect the signal integrity.

6. The ProPAC-3 utilizes solid-state relays for aputs. Because of the potential for current
leakage when using a solid-state device, neverigwowmputs to the ProPAC-3, which originate from a
solid-state device unless a resistor is instalbethleed down" the current leakage.

7. The ProPAC-3 main circuit board utilizes Wago aectors for all AC, DC and serial
communications connections. Wago connectors aeryahigh quality connector providing a positive koc
on the wiring. A special Wago tool is provided ionoector P4 (Power) and is useful for terminatiig a
electrical connections. The Wago tool is used laser to open the connection for wiring. Insure wee is
engaged properly and not the wiring insulation.

Note: If the Wago tool is not installed, a miniaturet flread screwdriver (-0.125"/ 3mm) may be used to

open the connector for wiring. See below.

Wago
Side View

Wago
Front View

Side View
Wago Tool Installed

—

Side View
Miniature Screw Driver
Installed
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Mechanical Considerations

1. Where possible, allow 6" spacing between injeatounting plates.

2. The ProPAC-3 will arrive with the AC power wiringe-wired by Titan. The 18" leads for AC
power is the only wiring provided. No electricahcluit, seal-off, or junction box is provided.

3. The additive line-feeding additive to the injestonust be large enough to provide the minimum
volume of additive for all injectors operating sitameously. It is recommended the additive pump and
motor, and the additive feed lines be sized forf2@® maximum flow required.

4. Any restriction in the additive feed line reducimgximum required flow will cause the injectors
to alarm indicating an additive flow problem. ExdemRequired minimum additive feed to injector%ié
gpm and an Oval Gear Meter is in the additive fieeel downstream of the discharge of the pump. The
Oval Gear Meter will only allow 2.8 gpm of additiflew, consequently, the injectors will alarm.

5. At the additive injection point, for each injectdris absolutely necessary that a check valve and
a ball valve be installed. Do not rely on the inpeacheck valve alone to prevent product flowslhighly
possible a leaking check valve will allow produoder pressure to flow through the ProPAC-3 in &resy
direction. The solenoid control valve is not desigrio prevent flow in a reverse direction. Prodimty
through the injector flow meter will cause the ot to alarm indicating a Leak Alarm.

Additive
Flow

}

| Ball vaive

[——4

Check |\

O | -+ ;
__

Strainer

6. In order for additive to inject into a productdinthe additive pressure at the point of injection
must be a minimum of 25 psig above the productspmes(differential pressure). The additive pump and
the additive motor must be size correctly in oreprovide the minimum pressure differential anditize
flow rate required. Typical additive pump pressuagsrage approximately 150 psig, however, each site
requires individual considerations.

7. The installation should provide adequate addipuenp pressure to the injector for the entire
load. It has been noted, at some locations, ibssiple the additive pump/motor are turned OFFhaddst
gallon of product is loaded. If the injection rédéhigh and residual additive pressure is insudfitj the last
injection may not be completed, thereby, initiatargalarm. It may be practical to install a timéagleelay,
thereby, extending the time before the additive plamotor is turned OFF at the end of a product load.

8. Install the ProPAC-3 where the graphical dispagt normal eye level. This level will enhance
the viewing angle of the graphical display and msdwicing easier to perform.
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Dye System Considerations

The ProPAC-3 incorporates a specially designedubutyr product line flush situations. Dyed andacle
products are to be loaded from the same load arhe Blocking Control Valve is used to minimize the
capillary effect of the dye leaching into the prodline after the product line is flushed. The &mg
Control Valve Output contact is closed when thedtgpr is authorized and opened when line flush is
initiated. The Blocking Control Valve Output coct#s also activated when the test injection buisonsed

to put extra dye into a particular load.

The following is a recommended installation confagion. The Blocking Control Valve output is on
terminals 1 and 2 on P2. This output is only akdé by installing a dual output module into output

module location 1.

ProPAC-3
N.C Block
Solinoid Vve 10 PS|
S~ | =
50 PSI
>k .
Product Line
N.O Relief Solinoid
Valve

Note: A Snubber network should be installed across the Blocking Controlv€a The Snubber will
eliminate electrical back feed that is generatedé»genergizing the Control Valve solenoid. Thiskofeed

can cause the injector to go into Solenoid Leakebr@n Alarm when the line flush is initiated. $hi
Snubber can be made with a .1 pf capacitor witleadt a 120 Voltage rating (not electrolytic) artD 1
OHM resistors. For maximum noise reduction thelfeu should be mounted as close to the solenoid as

possible.
Snubber Network:

P2-2 P2-1
AC Line Capacitor
Snubber| Circuit jE Solenoid Coil
Resistor
AC Common

All the above dye system components can be ordesedTitan Industries.
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ProPAC-3 Main Circuit Board 1/0O Configuration

Up to three (3) permissive inputs are programmabthe ProPAC-3 additive injector. Depending on the
features enabled, the same modules and wiring natrans can be used for different features. The
following charts define which modules and moduleations that should be used for the combination of
features enabled.

Step 1:Choose the row with the number of permissiveseteninine the correct I/O configuration:

Input Options

1 Permissive Programmed
with Optional Flow Switch
with Optional Line Flush

2 Permissives Programmed
with Optional Flow Switch
with Optional Line Flush

3 Permissives Programmed
with Optional Flow Switch with
Optional Line Flush

Product Pulse

P10 pins 8,7, Input Module 1A

P10 pins 8,7, Input Module 1A

P10 pins 8,7, Input Module 1A

Permissive 1 P10 pins 4,3, Input Module 2A P10 pins 4,3, Input Module 2A P10 pins 4,3, Input Module 2A
Permissive 2 N/A P09 pins 4,3, Input Module 3A P09 pins 4,3, Input Module 3A
Permissive 3 N/A N/A P10 pins 1,2, Input Module 2B
Flow Switch P10 pins 1,2, Input Module 2B P10 pins 1,2, Input Module 2B P10 pins 5,6, Input Module 1B
Line Flush P09 pins 4,3, Input Module 3A P09 pins 4,3, Input Module 3B P09 pins 1,2, Input Module 3B

The standard ProPAC-3 injector utilizes input antpat modules that are single channel modules (one
input or output per module). Some advanced feanfrée ProPAC-3 require the use of optional dopbi
and/or dual output modules. Dual modules have etthe inputs or two outputs per module locationeTh
B portion of each module can only be accessed waigral /O module is installed. The following chart

defines the mapping of each I/O module to its gpoading wiring termination.

Step 2:Based on your application, determine what typmoélules needs to be installed in each location:

Wire DC
) . 1/0 Function . Channel Module Location
Terminations Polarity
P10 8 Product Pulse + A
P10 7 Product Pulse (common) - A
Input Module 1
P10 6 Flow Switch (common) - B
P10 5 Flow Switch + B
P10 4 Permissive 1 or Flow Switch + A
P10 3 Permissive 1 or Flow Switch (common) - A
Input Module 2
P10 2 Permissive 3 or FLow Switch (common) - B
P10 1 Permissive 3 or Flow Switch + B
P9 4 Permissive 2 or Line Flush + A
P9 3 Permissive 2 or Line Flush (common) - A
Input Module 3
P9 2 Line Flush (common) - B
P9 1 Line FLush + B

NOTE: For UL installations, "common" in the above chddes not necessarily refer to AC neutral.
Common refers to the fact that the same (commoltag® should be maintained on these two adjacemt wi
terminations. For example, P10-7 and P10-6 shooild bave the same voltage on them.

Dual channelmodules can be special ordered from Titan indesstri
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I/O Configuration, continued

V_\/lre_ 1/0O Function DC. Channel | Module Location
Terminations Polarity
P2 8 Confirmation or Scaled Output + A
P2 7 Confirmation or Scaled Output (common) - A Output Module 2
P2 6 Alarm Output or Pump Start if enabled (common) - B
P2 5 Alarm Output or Pump Start if enabled + B
P2 4 Load Permissive or Permissed Permissive + A
P2 3 Load Permissive or Permissed Permissive (common) - A
Output Module 1
P2 2 Line Flush Block Valve (common) - B
P2 1 Line Flush BLock Valve + B

Types of modules that are available as Inputs:

Module Description Input Voltage Rating Re;?spzz:ﬁlce ;rsgggr?g
Off On

IDC5D | Standard DC Input Module 0-1.0 2.5-28 VDC 900 Ohms 400 Hz

IDC5 Low Frequency DC Input Module 0-3.0 10-32 VDC 1500 Ohms 100 Hz

IDC5K | High Frequency DC Input Module 0-1 2.5-16 VDC 500 Ohms 5000 Hz

IAC5 120 VAC Input Module 45 90-140 VAC 14K Ohms 25 Hz

IAC5A | 240 VAC Input Module 80 180-280 VAC 43K Ohms 25 Hz

Types of modules that are available as Outputs:

Module Description Voltage Rating Current Rating
ODC5 Solid State DC Output Module 60 VDC 3.0 Amp (fused)
ODC5R Relay AC/DC Outp ut Module 10 VA, 100 vDC, 130 VAC 1.5 Amp (fused)
ODC5Rx2 Dual Relay AC/DC Output Module 1250 VA, 30 VDC, 250 VAC | 5.0 Amp (not fused)
OAC5A Solid State AC Output Module 24-280 VAC 3.0 Amp (fused)
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Communications Configuration

The ProPAC-3 motherboard has several communicatimpers on the upper center section of the board.
The following chart defines the jumpers and theirctions:

Standard .
. Extra Serial .
Serial Function
Port
Port

Connects a 120 ohm termination resistor across R+ and R- for 4-
wire communications and across D+ and D- for 2-wire

JP5 JP12 communications. Recommended for communication rates higher

than 9600 baud or network cable lengths that exceed 1000 feet.

Install only on the last injector on a network.

Connects signal ground to DC ground. This is generally not

JP8 JP13

recommended.

Connects R-to T-. Converts ProPAC-3 to 2-wire RS-485
JP3 JP10 communications. D- connector becomes either the T- or R-

terminal.

Connects R+ to T+. Converts ProPAC-3 to 2-wire RS-485
JP4 JP11 communications. D+ connector becomes either the T+ or R+

terminal.
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Communications Configuration, continued

The ProPAC-3 adheres to standard EIA RS-485 hamlg@ecifications. The RS-485 specification provides
for a minimum of 32 driver/receiver pairs to be weated on a communication network with a maximum
length of 4,000 feet. The cable of choice for RS-48plications is shielded two-twisted pair witlognd.

The shield should maintain continuity throughout eimtire network and should be grounded at a single
end, usually the communication master end.
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Pro Pac-3 Main Circuit Board Wiring Schematic
Minimum Product (AC Pulse)
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PRODUCT PULSE (COMM

ProPAC-3 Minimum Installation

1.Connector P4 (AC Power) is Pre-wired with 18"deaThis is the only connector with external leads provided.
Shown with bold lines.

2.Input 1 * (Opto-22, AC solid isolated state Inpvdule) - used for Product Pulse Input

3.0utput 1 ** (Opto-22, mechanical relay Output Mit&) - used for injector Load Permissive Output

4.The following connectors are pre-wired and coteedo ProPAC-3 system components: P5 OFF/ON SwRéh
Solenoid, P6 Heater, P11 Additive Flow Meter, ad#PTest Injection Button.

* ProPAC-3 may be special ordered with a DC InpudMle, DC 1:1 product pulses are highly recommerigeditan
Industries. Note: Shielded cable must be usedDfCainput module is used. Input 1 module must makehinput
voltage provided to the injector.

** ProPAC-3 may be special ordered with an AC or DGtput Module. Connector P2 pin 3 (-) and Pin $dre used
for Load Permissive output wiring. Please noteptyl considerations.
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Pro Pac-3 Main Circuit Board Wiring Schematic
I/O Configuration (Recommended )
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LINE 120VAC/60 OR 230VAC/50 (BALCK)
FRAME GROUND (GREEN) F
PRODUCT PULSE/ +
LOAD PERMISSIVE/+
LOAD PERMISSIVE/ -

PRODUCT PULSE (COMMON)/

I/0 Configuration (Recommended)

This Configuration utilizes many of the commonly usd ProPAC-3 product features.

1. Connector P4 (AC Power) is pre-wired with 1&ds. This is the only connector with external $ead
Shown with bold lines.

2. Input 1 (DC Isolated solid state Input Module)

- Used for counting 1:1 Product Pulses inputs

- Shielded cable must be used when using DC praqalusé inputs

Continue to next page>
48



3. Output 1** (mechanical relay Output Module)

-Used when Load permissive is integrated to prolpifmduct loading when the injector is in alarmydren
the ProPAC-3 power is OFF.

4. Output 2*** (AC Solid State, DC Solid State orekhanical Relay Output Module)

-Used when a confirmation pulse is desired (usédapily to detect a product pulser failure)
-Confirmation pulse typically provided to electromreset or PLC

5. RS-485 Serial Communications ****

*I/O modules for the DC Product Pulse (Input 1)d &ime Confirmation Pulse (Output 2) must be special
ordered
(nonstandard).

**Connector P2 pin 3 (-) and pin 4 (+) are usedtfe Permissive Output wiring. Please note pglarit
considerations.

***Connector P2 pin 7 (-) and pin 8 (+) are used @onfirmation Output wiring. Please note polarity
considerations.

**xxxConnector P7 RS-485. Shielded Belden cable s used.

Note 1: When converting from a PAC-3 to a ProPAC-3. Ohly two (2)red wires should be connected to
pins 1 and 2 on the Test connector P1. Pins 3taard used for future purposes. If a lighted puttoh
is installed on the ProPAC-3, disconnect the bkl white wires. Place wire nuts on the end ofeac
wire to prevent electrical shorting. Installingtbé black and white wires for the pushbutton, on
connector P1 pin 3 and 4, may cause damage tojgwtadr electronics. P1 - 1,2 are not ac outpuhen
ProPAC-3. Lighted Pushbutton can be powered effQatput connector P2-5, 6 a dual output module
will need to be installed in Output 2 module looati

Note 2: I/O module selections different for the mied provided on the standard product need to eeiap

ordered with the original purchase order for ProPA@jectors. However all I/O modules are field
replaceable.
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ProPac-3 Spare Part List

Injector Accessories Part Number
Calibration Kit (one stem & one Body) 6410
Calibration Stem (Quick Release on Inj.) 6405
Calibration Body (Quick Release on Hand) 6400
Thermal Adjustable Relief Line 5800
On/Off Keylock for Switches 9380
Dye Point Kit 9502
Injector Spare Parts Part Number
Microprocessor, Complete 7000
ProPAC-3 Fuse, 250 VAC 7005
ProPAC-3 Face plate Ring 7020
ProPAC-3 Motherboard 7100
ProPAC-3 Back plate. 7200
Flow meter, 1/8", with gears 3285
Flow meter, 1/4", with gears 3210
Flow meter gears, 1/8" 3305
Flow meter gears, 1/4" 3235
Flow meter gasket, 1/8" 3320
Flow meter gasket, 1/4" 3250
Pad Heater, 220 VAC 3352
Strainer 3400
Strainer Screen 3415
Strainer cap O-ring 3418
1/4" Nupro Check Valve, 10PSI 3455
Needle Valve 3460
Ball Valve 2-way 3465
Ball Valve 3-way 3470
Asco Solenoid, 220 VAC 3501
Hall-effect Sensor 3530
Solenoid Rebuild Kit 3535
Dc Input Module (2.5-28 VDC) 3635
AC Input Module (240 VAC) 3625
DC Output Module (60 VDC) 3655
AC Output Module (240 VAC) 3645
Dual Input Module (240 VAC, 30 VDC) 7500
Dual Output Module (240 VAC, 30 VDC) 7501
ProPAC-3 On/Off Switch 3045
ProPAC-3 Push to Test Button 3050
ActionPak7500 4-20mA to Pulse

Call Titan Industries at (281)-353-3600 or senctamail tosales@titan-solutions.comfor price and
ordering information.
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Trouble Shooting Guide for Titan PAC3 and ProPAC3

Power is applied to the injector, but the display des not light up.

u AC wiring incorrect — check power and ground wiringheck power on other injectors.

u Auto Switch is in “Off” position — make sure theigsh is in “On” position.

u Fuse (Fusel) on the motherboard has blown — chetkeplace the fuse.

u Loose AC Connector (P1 on PAC3, P4 on ProPAC3hemtotherboard — check connector.
u Loose Switch Connector (P2 on PAC3, P5 on ProPAQC3)eck connector.

u The microprocessor is not inserted properly — cloecinection.

u The microprocessor Display unit has failed — replather microprocessor for test.

The PAC3/ProPAC3 Display is on, but the injector des not inject.

Press the injector Test Button, if the unit injgmtsperly, then look for the following:

u During loading — check if the LED on the Input Méelis blinking. Make sure the product pulse is
within the specifications for the high/low voltagdC or DC voltage) and frequency for the Input
Module.

u Loss or reduced additive pump pressure — check gregsure (125-150 PSIG typical)

u Closed Ball Valve on injector or at the rack — ofien

u Solenoid not energized properly — check conneé&dran PAC3, P3 on ProPAC3) on the motherboard.
u The flow meter gears are not turning freely — chieckree turning.

u Solenoid Control Valve coils failed — check the a@itage to the coil.

. Alarm Low Flow1 (PAC3) or Additive Flow Problem (ProPAC3) is displayed.

Conditions whereby additive flow is occurring, laita reduced flow rate. It is likely a second dtijen
request may be received by the PAC3/ProPAC3 miomgssor, while the injector is attempting to
complete a previous injection request. If the dtge is unable to complete 3 consecutive injection
requests, the alarm will activate. Anytime theesoid is energized continuously for > 30 seconds,
thereby, attempting to complete just one injectiequest, the injector will activate the alarm.

u Reduced additive pump pressure — check pressu$e1@2 PSIG typical) when several injectors are in
used simultaneously.

u Closed or restricted Ball Valve — make sure Ballvéds fully open.

u Additive viscosity too high — check viscosity cusve

u Strainer clogged — check strainer with power off aressure removed.

. Alarm Low Flow2 (PAC3) or Additive Quantity Alarm ( ProPAC3) is displayed.

Although it is unlikely, it is possible an undefjdotion of additive can be made, without the inject
entering Alarm Low Flow1 or Additive Flow ProblenThis feature detects the actual quantity of adeliti
injected over a programmed number of injection estgi (cycles) and compares the actual quantity with
the calculated quantity. Note: ProPAC3 allowsuker to program Additive Quantity Low % and High
% meanwhile PAC3 only allows Low %.

u Additive Pre-Load (ProPAC3) feature is enabled tnedproduct load is terminated soon after the start
of the product load. Under this condition, the itidel quantity may be high (depending on the pragra
setting for the Quantity High %) — unpredictable.

u Excessive product is flushed (ProPAc3) at the éndl load. This condition may adversely affect the
additive/product ratio by making the additive quigndut of programmed specifications — make suee th
amount of Flush Volume entered matches the acilaime from the injection point to the end of load
arm.

u Frequency flush (ProPAC3) is activated early beganfsthe changes in product flow rate caused by
varying product line pressure — adjust the Flustit$% Decrease).

. Additive Pulse Detection (PAC3) or No Additive Pule (ProPAC3) is displayed.
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It is possible the additive flow meter pulse couftsn the Titan flow meter are not received by the
microprocessor following an injection request. <SThgroblem could cause the solenoid to remain
energized (open) for an extended period of timarimttempt to complete the injection request.hdf t
microprocessor does not count or detect pulses thenTitan flow meter within 30 seconds of the iete

of a valid injection request, the alarm will actwa This condition could also cause damage to the
solenoid coil.

u Failure of the additive pump and motor to be pasdiON when product pulses are sent to the injector
— check pump and motor.

u Failure of the Hall-Effect Sensor — check 12VDCpuuit

u Failure of the additive flow meter to turn freelgheck for free turning.

u Check flow meter connector (P16 on PAC3, P11 oiPR(Z3).

u Loss of additive pump pressure — check pressui {52 PSIG).

u Closed Ball Valve — make sure Ball Valve is open.

u Check Valve installed in the wrong direction — operd check.

u Solenoid failure - check connector (P4 on PAC3pR®roPACS3) on the motherboard.

Tips: Open the Test Port and make a test injectioraddfitive pours through the injector without being
registered on the injector (batch injection show®),0either the Hall-Effect sensor is bad or theene
gears are stuck. If no additive flows throughitijector, the solenoid has probably failed.

Alarm High (PAC3) or Solenoid Leak Detection (ProPAC3) is displayed.

This alarm will activate when the batch count (dowm from zero to the programmed Additive Set value
exceeds 2 times the scaled Additive Set.

u Damaged seals in the solenoid or the presencdaremn object inhibiting valve closure — check and
replace solenoid.

u Product under pressure may leak in a reverse diretfirough the injector additive flow meter, fdise
indicating additive flow — make sure the Ball Vaked Check

u Valve is installed properly.

u Air in the additive supply lines may cause “geacking” in the additive flow meter, this rocking is
registered in the injector as a leak — instalkarrtube in the additive supply tubing.

u The microprocessor’s solid-state relay that is usednergize the solenoid control valve has faHed
use another microprocessor to test.

Secondary Alarm (PAC3) or Fail Safe Alarm (ProPAC3)is displayed.

Although it is unlikely, it is possible there coube a failure of the microprocessor programmingtber
event that could cause the injector to flow additanytime the additive pump was pressurized. This
alarm circuitry is totally independent of the miprocessor and is incorporated into the design ef th
motherboard. The alarm circuitry monitors the gimad state of the solenoid control valve. If the
circuitry detects the solenoid has been energipatirmuously, for approximately 45 seconds, theuiirg

will terminate power to the solenoid, thereby, terate the flow of additive.

u Failure of the microprocessor — check and replaiceoprocessor.

No Product Pulse (ProPAC3) is displayed.

When the microprocessor detects a permissive mpdiflow switch input, and does not receive a pcbdu
pulse input within 120 seconds, the alarm will zatte.

u Failure of Input Modules — check Input Module lard, 3. Make sure the product pulse is within the
specifications for the high/low voltage (AC or D@ltage) and frequency for the Input Module.

The injector is injecting, but it always stops at B gallon of product.

u Failure of Output Module 1 - check the voltage ledw Pin3 and Pin4 of Outputs P2, it should read >
20 VDC. Ifitis 0 VDC or below 1 VDC, replace thedule.

u Failure of Output Module 2 - make sure the LED omtpdt Module 2 lights up (send confirmation
pulse back to the PLC) every 40-gallon of produdses. If it does not light up, replace the module
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10.

11.

12.

13.

14.

Inconsistent calibration.

u Flow meter gears damaged — inspect and replace.gear

u Improper calibration check procedure — read Sedctibield Calibration Instructions.

u Inconsistent pressure differential during calitmatiest — make sure the differential does not diaiet
greatly during calibration test

Power is applied to the injector, but the display des not light up.

u AC wiring incorrect — check power and ground wiringheck power on other injectors.

u Auto Switch is in “Off” position — make sure theigsh is in “On” position.

u Fuse (Fusel) on the motherboard has blown — chetkeplace the fuse.

u Loose AC Connector (P1 on PAC3, P4 on ProPAC3hemtotherboard — check connector.
u Loose Switch Connector (P2 on PAC3, P5 on ProPAG3)eck connector.

u The microprocessor is not inserted properly — cloeckection.

u The microprocessor Display unit has failed — replather microprocessor for test.

The PAC3/ProPAC3 Display is on, but the injector des not inject.

Press the injector Test Button, if the unit injgatsperly, then look for the following:

u During loading — check if the LED on the Input Méelus blinking. Make sure the product pulse is
within the specifications for the high/low voltageC or DC voltage) and frequency for the Input
Module.

u Loss or reduced additive pump pressure — check gregsure (125-150 PSIG typical)

u Closed Ball Valve on injector or at the rack — ofien

u Solenoid not energized properly — check conne&@drgn PAC3, P3 on ProPAC3) on the motherboard.
u The flow meter gears are not turning freely — chfieckree turning.

u Solenoid Control Valve coils failed — check the a@ltage to the coil.

Alarm Low Flowl (PAC3) or Additive Flow Problem (ProPAC3) is displayed.

Conditions whereby additive flow is occurring, laita reduced flow rate. It is likely a second ctifgn
request may be received by the PAC3/ProPAC3 mioagssor, while the injector is attempting to
complete a previous injection request. If the dtge is unable to complete 3 consecutive injection
requests, the alarm will activate. Anytime theesold is energized continuously for > 30 seconds,
thereby, attempting to complete just one injectigguest, the injector will activate the alarm.

u Reduced additive pump pressure — check pressutel@2 PSIG typical) when several injectors are in
used simultaneously.

u Closed or restricted Ball Valve — make sure Ballvéas fully open.

u Additive viscosity too high — check viscosity cusve

u Strainer clogged — check strainer with power off aressure removed.

Alarm Low Flow2 (PAC3) or Additive Quantity Alarm ( ProPAC3) is displayed.

Although it is unlikely, it is possible an undefjdotion of additive can be made, without the inject
entering Alarm Low Flow1 or Additive Flow ProblenThis feature detects the actual quantity of adeliti
injected over a programmed number of injection ezt (cycles) and compares the actual quantity with
the calculated quantity. Note: ProPAC3 allowsuker to program Additive Quantity Low % and High
% meanwhile PAC3 only allows Low %.

u Additive Pre-Load (ProPAC3) feature is enabled #nadproduct load is terminated soon after the start
of the product load. Under this condition, theitidel quantity may be high (depending on the pragra
setting for the Quantity High %) — unpredictable.

u Excessive product is flushed (ProPAc3) at the énal load. This condition may adversely affect the
additive/product ratio by making the additive quigndut of programmed specifications — make suee th
amount of Flush Volume entered matches the actlalme from the injection point to the end of load
arm.
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15.

16.

17.

18.

u Frequency flush (ProPAC3) is activated early begaafsthe changes in product flow rate caused by
varying product line pressure — adjust the Flusint$% Decrease).

Additive Pulse Detection (PAC3) or No Additive Pule (ProPAC3) is displayed.

It is possible the additive flow meter pulse couftsn the Titan flow meter are not received by the
microprocessor following an injection request. <SThgroblem could cause the solenoid to remain
energized (open) for an extended period of timarimattempt to complete the injection request.hdf t
microprocessor does not count or detect pulses thenTitan flow meter within 30 seconds of the iete

of a valid injection request, the alarm will actewa This condition could also cause damage to the
solenoid coil.

u Failure of the additive pump and motor to be paediON when product pulses are sent to the injector
— check pump and motor.

u Failure of the Hall-Effect Sensor — check 12VDCpuuit

u Failure of the additive flow meter to turn freelgheck for free turning.

u Check flow meter connector (P16 on PAC3, P11 oiPR(Z3).

u Loss of additive pump pressure — check pressui {52 PSIG).

u Closed Ball Valve — make sure Ball Valve is open.

u Check Valve installed in the wrong direction — operd check.

u Solenoid failure - check connector (P4 on PAC3pR®roPAC3) on the motherboard.

Tips: Open the Test Port and make a test injectioraddfitive pours through the injector without being
registered on the injector (batch injection show®),Ceither the Hall-Effect sensor is bad or thaene
gears are stuck. If no additive flows throughitijector, the solenoid has probably failed.

Alarm High (PAC3) or Solenoid Leak Detection (ProPAC3) is displayed.

This alarm will activate when the batch count (dowm from zero to the programmed Additive Set value
exceeds 2 times the scaled Additive Set.

u Damaged seals in the solenoid or the presencdarkmn object inhibiting valve closure — check and
replace solenoid.

u Product under pressure may leak in a reverse diretfirough the injector additive flow meter, fdise
indicating additive flow — make sure the Ball Vaked Check

u Valves are installed properly.

u Air in the additive supply lines may cause “geacking” in the additive flow meter, this rocking is
registered in the injector as a leak — instalkarrtube in the additive supply tubing.

u The microprocessor’s solid-state relay that is usednergize the solenoid control valve has faited
use another microprocessor to test.

Secondary Alarm (PAC3) or Fail Safe Alarm (ProPAC3)is displayed.

Although it is unlikely, it is possible there coube a failure of the microprocessor programmingtber
event that could cause the injector to flow additanytime the additive pump was pressurized. This
alarm circuitry is totally independent of the miprocessor and is incorporated into the design ef th
motherboard. The alarm circuitry monitors the gimad state of the solenoid control valve. If the
circuitry detects the solenoid has been energipatirmuously, for approximately 45 seconds, theuiirg

will terminate power to the solenoid, thereby, tevate the flow of additive.

u Failure of the microprocessor — check and replaiceoprocessor.

No Product Pulse (ProPAC3) is displayed.

When the microprocessor detects a permissive mpdiflow switch input, and does not receive a pebdu
pulse input within 120 seconds, the alarm will a2,

u Failure of Input Modules — check Input Module lard, 3. Make sure the product pulse is within the
specifications for the high/low voltage (AC or D@ltage) and frequency for the Input Module.
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20.

. The injector is injecting, but it always stops at 8 gallon of product.

u Failure of Output Module 1 - check the voltage lmdw Pin3 and Pin4 of Outputs P2, it should read >
20 VDC. Ifitis 0 VDC or below 1 VDC, replace theodule.

u Failure of Output Module 2 - make sure the LED omtpdt Module 2 lights up (send confirmation
pulse back to the PLC) every 40-gallon of produdses. If it does not light up, replace the module

Inconsistent calibration.
u Flow meter gears damaged — inspect and replace.gear
u Improper calibration check procedure — read Seetiéreld Calibration Instructions.

u Inconsistent pressure differential during calitmatiest — make sure the differential does not diaiet
greatly during calibration test.

WARRANTY

Titan Industries, Inc. warrants its products againg defects in material and workmanship, for a
period of one (1) year, from the date of shipmenttthe Buyer.
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The Warranty is limited to repair or replacement of the defective unit/component, at the option of
Titan Industries, Inc. The Warranty is void, if the product has been altered, misused, dismantled,
or otherwise abused.

Titan Industries, Inc. shall not, in any case, beidble for special, incidental, consequential, indict,
or other similar damages arising from the use of th Titan ProPAC-3 Injector.

ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, ARE EXC LUDED, INCLUDING
BUT NOT LIMITED TO THE IMPLIED WARRANTIES MERCHANTA  BILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

Titan Industries, Inc.
22335 Gosling Road
Spring Texas, U.S.A.
1-281-353-3600
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