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User Agreement/
WATERLOG ® Warranty

1. NATURE OF THE PRODUCT

This agreement accompanies an interface modulerengpfirmware, circuitry and other electronic
equipment in an enclosed housing, and packagethergwith written instructional materials. The
packaged electronic circuitry and instructional enials herein are collectively referred to as the
“PRODUCT.” The PRODUCT is made available from DESIBNALYSIS ASSOCIATES, INC., of

75 West 100 South, Logan, Utah 84321 (hereinadfferned to as “DESIGN ANALYSIS”), and contains
information and embodies technology that is comfiidé and proprietary to DESIGN ANALYSIS, and the
availability and use of the PRODUCT is extendegdo, the USER, solely on the basis of the terms of
agreement which follow.

2. ACKNOWLEDGMENTS BY USER

Opening the package which encloses the accompaRRI@PUCT indicates your acceptance of the terms
and conditions of this agreement and constitutescknowledgment by you of the confidential and
proprietary nature of the rights of DESIGN ANALY Siisthe PRODUCT.

3. DUTIES OF YOU, THE USER
In consideration for the access to and use of R@PUCT extended to you by DESIGN ANALYSIS and
to protect the confidential and proprietary infotima of DESIGN ANALYSIS, USER agrees as follows:

(&) USER agrees that they will not remove from the rextef the housing of the PRODUCT any safety
warnings or notices of proprietary interest plattesieon by DESIGN ANALYSIS.

(b) USER agrees that they shall not disassemble orvatigereverse engineer the PRODUCT.

(c) USER agrees to treat the PRODUCT with the sameedatgfrcare as USER exercises in relation to
their own confidential and proprietary information.

4. TERM

USER may enjoy these rights only as long as thassgssion of the PRODUCT shall continue to be
rightful. These rights will cease if the PRODUGTréturned to DESIGN ANALYSIS under the terms of
any redemption offer, warranty, or money-back gota®, or if USER transfers the PRODUCT to another
party on terms inconsistent with this agreement.

5. LIMITED WARRANTY
(b) What is Covered
DESIGN ANALYSIS warrants that for a period of twelmonths from the time of purchase the
functions to be performed by the PRODUCT will begtantially in compliance with USER
documentation. DESIGN ANALYSIS also warrants ttreg PRODUCT will be free from defects
in materials and workmanship for a period of ONEAREfrom the date of purchase.

(b) What USER Must Do

If the product fails to satisfy the above warrat$ER must notify DESIGN ANALYSIS in
writing within the applicable period specified abaand reasonably cooperate with the directions
they received from DESIGN ANALYSIS.

. ®
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(c) What DESIGN ANALYSIS Will Do

DESIGN ANALYSIS will repair the PRODUCT or will emévor to provide a replacement of
same within a reasonable period of time. In trenethat DESIGN ANALYSIS is unable to make
the necessary repairs or replacement within a ned® period of time, the original purchase price
will be refunded upon the return of the PRODUCD#®SIGN ANALYSIS.

(d) Limitations

() THE ENTIRE REMEDY FOR BREACH OF THIS LIMITED WARRANY SHALL
BE LIMITED TO REPLACEMENT OF THE DEFECTIVE PRODUCDR
REFUNDING OF THE PURCHASE PRICE, AS SET FORTH ABQVHEN NO
EVENT WILL THE LIABILITY OF DESIGN ANALYSIS TO USEROR TO ANY
OTHER PARTY EXCEED THE ORIGINAL PURCHASE PRICE OHE PRODUCT,
REGARDLESS OF THE FORM OF THE CLAIM.

(i) EXCEPT FOR THE EXPRESS WARRANTIES ABOVE, DESIGN ANASIS
SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, INCLUDNG,
WITHOUT LIMITATION, ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

(i) UNDER NO CIRCUMSTANCES WILL DESIGN ANALYSIS BE LIABLE F8
SPECIAL, INCIDENTAL, CONSEQUENTIAL, INDIRECT, OR AM OTHER
DAMAGES OR CLAIMS ARISING FROM THE USE OF THIS PRQIZT, THIS
INCLUDES LOSS OF PROFITS OR ANY OTHER COMMERCIAL DMGES,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGESIN NO EVENT
WILL DESIGN ANALYSIS BE LIABLE FOR ANY CLAIMS, LIABILITY, OR
DAMAGES ARISING FROM MODIFICATION MADE THEREIN, OTHER THAN
BY DESIGN ANALYSIS.

(iv) THIS LIMITED WARRANTY GIVES USER SPECIFIC LEGAL RIEBTS. USER
MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM STATE TGSTATE.
SOME STATES DO NOT ALLOW LIMITATIONS ON HOW LONG ANMPLIED
WARRANTY LASTS OR THE EXCLUSION OF INCIDENTAL OR
CONSEQUENTIAL DAMAGES, SO THOSE LIMITATIONS OR EXCLUSINS
MAY NOT APPLY.

6. GOVERNING LAW
This Agreement and its validity and interpretatstiall be governed by the laws of the State of Utah,
notwithstanding any choice of law rules of Utataay other state or jurisdiction.

— ®
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Chapter 1
Introduction

1.0 Introduction

TheWATERLOG ® Model H-3551 is a self-contained "smart" gas pugggtem which produces a
precision, constant mass flow of gas. Together wifinessure measurement device, it is used to measu
fluid levels in applications such as surface wéteams and lakes, etc.), ground water and tanks.

The H-3551 uses a battery operated compressoritgaimpressure in an internal tank. An internal
microprocessor controller determines how much presis needed in the tank, based on the curredt hea
pressure, to produce a constant bubble rate. Héreéerm "smart". The compressor and tank replaee
dry nitrogen tank used in previous systems.

The H-3551 uses a sophisticated system of sensdrgadves to regulate the bubble rate and purge
pressure. This portion of the H-3551 replaces ity $eed flow controller and pressure regulator
(Conoflow system) used in previous systems.

The H-3551 is used primarily with tWeATERLOG ® Series Model H-350XL which performs several
different functions in the system: First, it is fhrecision pressure measurement source for megshen
fluid level. This function replaces the manometepiievious systems. Second, it is the terminaliino
which the H-3551 is configured. Third, it can be tata recorder for the system, thus removing ¢lee n
for an external data recorder.

The H-3551's provides a purge feature which tempgraumps up the tank to a high pressure and opens
valve to apply high pressure to the orifice linbislfeature is designed to remove any sedimennthgt
have collected in or around the outlet of the ceifine.

1.1 Key Features
Following is a list of some of the H-3551's feature

I Provides a continuous gas flow

| Battery operated

I Microprocessor controlled

I One-piece manifold eliminates many potential saaiofdeaks

I Pressure gauge provides a visual indication ofahk pressure

I Hydrophobic intake membrane, protects compressor

I All components are easily accessible for inspedioth maintenance
' Compressor does not have a “diaphragm”

I Provides an internal pressure relief valve

I Compressor is serviced and rated for cold tempesatperation

I Can be optionally controlled and monitored as airBD'sensor”
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1.2 How it Works

The H-3551 has a motor driven compressor which @iz pressure in a small tank. Gas flows from the
tank through a precision restriction to the oufpurt. The pressure across the restriction is medsuith

a pressure transducer. By turning the compressandroff, the micro controller attempts to maintain
constant pressure across the restriction. Thustanaing a constant gas flow. The micro controllsoa
compensates for the effects of gas density charaemperature to maintain a constant flow throtigh
restriction.

1.3 Unpacking the H-353
You should have received the following items:

WATERLOG® Series H-3551 "Smart Gas" system
RS-485 Communications/power Cable
Installation Kit

This Owner’'s Manual

PR

Please verify you have received these componedtamnother optional equipment you may have ordered
It is recommended that you visually inspect insideH-3551 enclosure to verify all electrical cartians
are secure, where some movement may have occwried) ghipment.

1.4 Testing the System

Before installing the H-3551, you may wish to tést system in the shop or lab. This will familigrou
with the instrument in an environment where itdsyeto work and you are near a telephone if questio
should arise.

If you are unable to get the H-3551 up and runmiefggr to Chapter 2 (Installation) and Chapter 4
(Trouble Shooting). If you have further questides] free to call one of our support personnedd6)
753-2212 for assistance.

— ®
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Chapter 2
Installation

2.1 Installing the WATERLOG® Series Model H-3551

For proper installation of the H-3551, you will dee

The H-3551

This Owner's Manual

RS-485 serial cable (provided)
Installation kit (provided)

Installation instructions for the H-3551 may vaoyrewhat according to your specific application feld
conditions.

The photo below shows the input/output panel oHHz551 where you make connections for power,
ground, communications, outlet to orifice, and pues to your sensor. Observe the labels to determin
where you should make your connections.
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2.2 Orifice and Sensor Connections

In its simplest form, a gas purge pressure measimesystem consists of a gas source, a pressure
measurement device and an orifice tube all condeotgether in a “T” arrangement. Because the H-3551
has the capability of purging the orifice line, arsncomplex connection is requiréb not use a simple
“T” connection to connect the bubbler and pressuresensor to the orifice line, instead, use the two
dedicated ports of the H-3551The H-3551 includes an internal valve which isdahe pressure sensor
output from the orifice line during a purge sequenthis helps prevent a plugged orifice condifrom
damaging the pressure sensor.

If you are using a pressure sensor other than tBBAXL you may need to take extra precautions to
further protect your pressure sensor. See Chapter3

2.3 Recommended Field Installation Procedures

1. The H-355 must be wall mounted in the verticaifpan, with the manifold down. Mounting feet are
provided. A vertical mount helps ensure moisturémat accumulate in the internal pressure tank.

2. Connect the pressure line between the H-355Yamdpressure measurement device. This can be
done using the H-3551-Install kit. This kit is dgsed for use with the H-350XL. If your measurement
device has different connections, you will neegravide the appropriate fittings. You will need/@"1
NPT male tubing fitting for the sensor outputsltécommended that you use the 1/8" copper tubing
supplied in the install kit. The proper ferrulesshbe used to insure there are no leaks.

3. The H-3551 requires two separate power souraes.is-the compressor 12V which powers the
compressor and control valves. This supply is Blpianade with heavy gauge wire to the gauge
station 12V battery. Second is the 12V which powleescontrol module. This source is supplied from
the pressure measurement sensor through the gderddle (provided), and into the control connector
It is best to connect the compressor power fingn tthe control power second. If a pumping sequence
fails, the controller suspends pumping for a wtdlallow the battery to recharge. By connecting the
pump power first, the controller will not prematiyrdetect a dead battery and suspend pumping.

4. Generally, an external desiccator is requiredryahe intake air. The desiccator prevents
accumulation of moisture in the tank, restrictionl arifice line. Connect the output of the desiocat
to the port marked “intake”. Desiccators which @ypindicating” silica gel have the advantage of
visually showing the status of the desiccant. hsgel becomes saturated with moisture the gesturn
blue. See Appendix-B for further information ahé specification for a recommended desiccator.
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2.4 Control Connector

Pin No. Description Wire Color
1 RS485DAT+ Black

2 RS-485DAT- Brown

3 GND Red

4 GND Orange

5 +12V Yellow

6 +12V Green

7 +12V

8 SD-12 Data

9 Gnd

Control Connector &
Pump Power Terminals

2.5 Connecting aWATERLOG® Series Model H-350XL Pressure Sensor

Figure 2-2 shows a typical installation of a cortglaressure measurement system.

Data Collection Platform/

Data Logger

SDI-12 or RS-232

60 Bubbles
Per Minute

Gas Purge Line Orifice

Figure 2-2. H-355/350 Pressure Measurement System
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H-350XL pressure sensor and H-3551 bubbler
mounted on a plywood panel

Please note the following:

1. The install kit provided connects the “Sensor’puitport of the bubbler directly to the
“Pressure Input” of the H-350XL without any additadmparts.

2. The RS-485 serial cable provided is equipped plitlgs on both ends for direct connection
between the “control” input of the H-3551 and theux#iary output” of the H-350XL.
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Chapter 3
Operation

3.1 Pumping Operation
During normal operation, if the tank pressure bez®tno low the micro controller makes several
tests before turning the compressor on:

1. If the compressor power input (terminal strippéow 10.0 volts, the compressor will not turn
on. This is to prevent further discharge of aeadly stressed battery.

2. The compressor will not turned on if a purge sege within the previous elapsed 1-hour
failed. This allows the battery charger to chargebattery without the compressor draining
the battery as fast as it is charged.

Once the compressor is turned on, the batteryg®ligno longer monitored by the micro
controller.

3.1.1 Maintenance Pressure Pump Failure

If the compressor runs longer than 60 seconds Whiteping the tank to the pressure needed for
the desired bubble rate, the micro controller twffishe compressor and disables further pumping
for 30-seconds.

3.1.2 Purge Pump Failure

When a purge sequence is initiated, the compreéssativated to pump the tank to the specified
purge pressure. If the compressor runs longer 30&nseconds while pumping the tank to the
proper pressure, the micro controller turns offcbmpressor and disables all further pumping for
1-hour.

While servicing the system, these battery protadiatures can be inadvertently activated if the
12V pump power (via the terminal strip) is discorted or fails while the compressor is running.
You can recover from these lockout conditions bymenotarily disconnecting the RS-485 control
connector to reset the micro controller.
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3.2 Operation with the H-350XL Pressure Sensor Attehed
The following is a description of the H-350XL subms used for configuring the bubbler.

<Gas Purge Setup >  Autp Purge Enbl[OFF]

Bubble Rate[XXX]/min

Purge Thresh[XXX]PSI

Purge Presur[XXX]PSI

Purge Time: [XXX]sec

Manual Purge: ENT=Y

Timed Prg: [XX] days

Tank PSI = XX.X

Diff PSI = XX. XX

Last Prg=MM/DD HH:MM

The H-350XL can sense when the orifice line isrreisd or plugged. The system can be
configured to do an automatic purge of the orifice when it becomes necessary. This menu item
turns the auto purge on or off.

<Gas Purge Setup > Autg Purge EnbI[OFF]

This setting specifies the bubble rate that shéiald from the end of the orifice tube. The
programmable range is 30 to 120 bubbles per minute.

<Gas Purge Setup > Bubil)le Rate[XXX]/min

This setting sets the purge threshold. If thaawifine pressure reaches the purge threshold, the
H-350XL can initiate an auto purge. The rangeRafrge Thresh” is 10 to 65 psi.

<Gas Purge Setup > Purde Thresh[XXX]PSI

This setting is the pressure that the H-3551 uspsitge the orifice line. The range is 15 to 80 ps
Set this value to a pressure which would reasornalnige sediment and debris from the orifice.
Keep in mind that the higher pressures require raneegy from the battery.

<Gas Purge Setup > Purde Presur[XXX]PSI
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This setting is the duration of a purge in secontse range is 30 to 240 seconds. Allow enough
time for the purge to dissipate and the bubbletafell near zero.

<Gas Purge Setup > Purde Time: [XXX]sec

Pressing <Enter> on this item will initiate a pusgguence using the current purge settings.

<Gas Purge Setup > Manpal Purge: ENT=Y

This option is used to force a purge every XX ddyee limits are 00 to 99 days. If the option is set
to 00 then this option is in affect disabled. Auabf 01 will cause a purge every day. The purge
will happen after the first scan past noon.

<Gas Purge Setup > Timegd Prg: [XX] days

This value is the current pressure of the H-35i1esnal air tank in psi. This value is informativ
only and cannot be edited. The tank pressure ghmibpproximately 3-5 PSI greater than the
orifice pressure.

<Gas Purge Setup > Tank PSI = XX.X

This value is the difference between the tank prresand the pressure on the orifice line in psi.
Like tank psi, this value cannot be edited. Tlaikie is directly proportional to the bubble ratel an
should be approximately 3-5 PSI.

<Gas Purge Setup > Diff PSI = XX.XX

This display shows the month, day any hour whemldhkt purge sequence was made.

<Gas Purge Setup > Last|Prg=MM/DD HH:MM
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If the auto-purge feature of the H-350XL is enabteéed H-350XL is responsible for initiating
purges. Whenever the H-350XL makes a measureihentnpares the pressure data with the
“Purge Thresholtlvalue. If the pressure is greater than the Pitgeshold, the H-350XL
commands the bubbler to initiate a purge sequebecging the purge, the H-350XL energizes its
internal auto-zero valve to isolate the H-350XLr'sgision sensor from the purge pressure. At the
completion of the purge, the H-350XL keeps its aaem valve energized for an additional 2.0
seconds. This is done to prevent damage to thBk3's precision sensor in case the orifice is
plugged and the orifice line momentarily holds filepurge pressure. A pressure relief valve in
the bubbler vents the over pressure to atmosphenegithe 2 second delay.

After completion of a purge sequence, the H-350Xdkes another pressure measurement. If the
pressure is still greater than the Purge Threskallge, the H-350XL knows the purge failed. It
then activates a timer which disables further psifgethe next 24 hours. This is done to prevent a
plugged orifice form causing continuous purges Wwhiould quickly drain the battery.

3.3 Stand-Alone Operation

The H-3551 gas purge system can be used “stand-alotih pressure measurement devices other
than the H-350XL. You do lose some flexibilitytmat you cannot edit the bubbler settings in the
field and the purge feature cannot be coordinaiédavpressure measurement such that pressure
measurements are not made during a purge.

When operating stand-alone, the factory presetegadue:

Bubble Rate: 60 Bub/min
Pressure to Purge With: 40 PSI
Pressure to Initiate a Purge: 20 PSI
Purge Time: 45 sec

These settings can also be monitored or editethei&DI-12 port built into the H-3551. The H-
3551 functions as a SDI-12 “sensor”. When conneted SDI-12 host such as a data logger or
H-4191 RS-232 side-kick interface you can issuerekd SDI-12 commands to read or write
these settings. If the data logger issues and™abthmand, the H-3551 initiates a purge
sequence. See Chapter 5 for further details.

If needed, these settings can be configured datitery. The factory must be notified of desired
settings prior to shipment.
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WARNING: THERE IS A DISTINCT POSSIBILITY OF DESTROYING YOUR
PRESSURE SENSOR. THIS CAN BE AVOIDED BY INSTALLING
AN ISOLATION VALVE BETWEEN THE H-3551 AND YOUR
SENSOR.

If a purge does not clear a plugged orifice lihe, purge pressure will be applied to the sensor
output of the H-3551. The H-350XL has an intewadVe which protects its precision pressure
transducer from a failed purge. When operating tf85B1 with a sensor other than the H-350XL,
the purge pressure could be applied to your sdrefore the H-3551's internal pressure relief valve
can pop. It is your responsibility to verify thatur sensor can handle the purge pressure, otlinsta
an isolation valve between the H-3551 and youraenghe valve must be closed prior to a purge
and remain closed until the purge is completedyit the tank pressure falls below your sensor’s
maximum pressure rating.

3.4 Manual Purge
The H-3551 has an internal button which allows aua&purge to be initiated. This feature allows
you to clear a plugged orifice or verify the ondits clear.

The Purge button is located inside the H-3551 ancky on the top corner of the control module.
Pressing this for one to two seconds initiatesrgg@sequence. The compressor will be turned on
and the tank pressure raised to tRarge Pressure During this time, the bubble rate will rise
proportionally with the pressure. Next, the corspae is turned off and the purge valve is
actuated to dump the tank pressure directly tmtHiee line. While the purge valve is actuated
the pressure sensor output is blocked by a valpeeieent the purge pressure from damaging the
pressure measurement system. During the purgeriffee should produce vigorous bubbling with
the bubble rate falling eventually to zero. Aftedelay equal to thé?tirge Delay, the purge valve
is closed and the compressor is again turned ogstore the bubble rate to its normal value.

Note: When the button is pressed, if the tank pressuaready higher than thétrge Pressure
the purge sequence will not be initiated.
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Chapter 4
Maintenance/Trouble Shooting

4.1 Maintenance

Sustained operation of the H-3551 is almost maariee-free. Because the compressor only runs
for a few seconds every hour, it will last for mamars. The H-3551 includes safety provisions
that will not allow the compressor to run continglyuor long periods of time. This protects the
pump and other components in case of a plugged orifiother malfunction.

Periodically check your gauge station battery tsuea it is in good condition for pumping together
with any other equipment that you have installethengauge station.

From time to time check the inlet line filter (Ided between the manifold and the suction side of
the pump) for any blockage or restriction. If lHage or restriction is present, the filter must be
replaced.

All fittings must be secure. At 60 bubbles/minwgeen a tiny leak will allow the entire gas flow to
escape.

4.2 Trouble Shooting

It is unlikely that this manual will ever contarmotible shooting tips to cover every problem that
will be encountered. Feedback from customersng valuable and greatly aids in the quest for
constant product enhancement. Please feel frealtthe factory for technical assistance and also
with solutions you have found to past problems.

The following list of problems and possible solago

H-350 reports H-355 NOT RESPONDING

I Verify the power connections to the H-3551. Redtiitie the internal controller by momentarily
unplugging the RS-485 control cable connector.

I Check all connections including Power, Gnd andRBe485 communication connector. +12V
power must be supplied via both the compressor ptamninals and the RS-485 connector
(from the data logger).

Intermittent Operation

I Check your power and ground connections. Moisbtwer time can oxidize and corrode the
battery terminals, connectors and pins.

I Measure the power supply/battery voltage at thatitgrminal strip while the pump is running.

I The H-3551 has several safety features which mgyesul pumping in order to preserve a dead
battery. Refer to Chapter 2
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4.3 Bubble Test

When visiting a gauge station it is recommendealw@ys take a bucket and a length of rubber
tubing. With the rubber tubing you can disconriketstation’s orifice line and direct the gas flow
into a bucket of water. This fast and productas tllows you to check for proper bubbling, leaks
and other problems. Realize however, if the H-3&%a% bubbling into deep water, when you
direct the gas flow to a shallow bucket the bulbate will be abnormally high for 5-10 minutes

until the H-3551 can adjust to the new water depth.

It is also recommended to have dish detergent,adl gaintbrush or “snoop” in your toolbox for
testing for air leaks. Again, at 60 bubbles/mineteen a tiny leak will allow the entire gas floav t
escape to the atmosphere.
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Chapter 5
SDI-12 Command and Response Protocol

5.0 SDI-12 Command and Response Protocol

This is a brief description of the Serial Digitatérface (SDI-12) Command and Response Protocol
used by th&VATERLOG® Series Model H-3551 bubbler. Included is a desionpof the

commands and data format supported by the H-3551.

Refer to the document "A SERIAL DIGITAL INTERFACETBNDARD FOR HYDROLOGIC
AND ENVIRONMENTAL SENSORS.” Version 1.2 April 12, P& Coordinated by the SDI-12
Support Group, 135 East Center, Logan, Utah.

During normal communication, the data recorder semdaddress together with a command to the
H-4161 SDI-12 interface. The H-4161 then repligh & "response.” In the following

descriptions, SDI-12 commands and responses al@seddn quotes. The SDI-12 address and the
command/response terminators are defined as fallows

"a" Is the sensor address. The following ASCII Chtees are valid addresses:
"0-9", "A-Z", "a-z", "*", "?". Sensors will be itially programmed at the
factory with the address of "0" for use in singh@sor systems. Addresses
"1to 9" and "Ato Z" or "a to z" can be used foid@ional sensors
connected to the same SDI-12 bus. Address "*"@hare "wild card"
addresses which select any sensor, regardlessadftital address.

" Is the last character of a command block.

"<cr><If>"  Are carriage return (OD) hex and line deA) hex characters. They are the
last two characters of a response block.
Notes:
» All commands/responses are upper-case printabl& lA®aracters.
* Commands must be terminated with a "!" character.
* Responses are terminated with <cr><If> characters.
* The command string must be transmitted in a caotig block with no gaps of more
than 1.66 milliseconds between characters.
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5.1 Command Summary

The H-3551 supports the following SDI-12 commands:

Standard Commands:

aM! Initiate purge

aM1! Initiate measurement

aM2! Initiate special measurement
aD0! Send data

av!  Verify
al! Send identification
al Send acknowledge

aAn! Change address

Extended Commands:

aXRBR!
aXWBRnnN!
aXRPP!
aXWPPNN!
aXRPT!
aXWPTnn!
axXTPM!
axXTPV!
aXTAZ!
aXCOP!
aXTEST!
aXHELP!

Read bubble rate

Write bubble rate

Read purge pressure
Write purge pressure
Read purge time

Write purge time

Test pump motor

Test purge valve

Test auto-zero valve

Test the COP timer
Display the current settings
Display the supported commands
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5.2 Measure Command

The H-3351 supports three measure commands. Dhatesvgenerated in response to these
commands are stored in the sensor's buffer for sueseqallection using "D" commands. The
data will be retained in the sensor until anotiMt,”™ C", or "V" command is executed.

Command Response Description
"aM!" "atttn<cr><|f>" Initiate measurement
Where:
a is the sensor address ("0-9", "A-Z", "a-z", "*?").
M is an upper-case ASCII character

ttt is a three digit integer (000-999) specifying thaximum time, in seconds, the
sensor will take to complete the command and haa@sarement data available in
its buffer.

n Is a single digit integer (0-9) specifying the numiifieralues that will be
placed in the data buffer. If "n" is zero (0),deta will be available using
subsequent "D" commands.

Upon completion of the measurement, a service stgagcr><If>" may be sent to the data
recorder indicating the sensor data is ready. détie recorder may wake the sensor with a break
and collect the data any time after the servicaesgis received or the specified processing time
has elapsed.

The aM! causes the H-3351 to initiate a purge sscpidJpon completion of the purge the H-
3551 places a success/fail response parametes setisor buffer and sends a service request..

Example of a H-3551 "aM!" command:

Command Response Time Values Description
"am!" "a2721<cr><If>" 272 sec 1 Initiate a purge

Subseguent Commandresponse Description
"aD0" a+0<cr><If> Purge failed (low battery voltage)
"aD0O" a+l<cr><If> Purge succeeded
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The aM1! causes the H-3351 to initiate a measureni@ns command takes less than 3 seconds
to complete and places 5 parameters in the senfier.b

Example of a H-3551 "aM1!" command:

Command Response Time Values Description
"aM1!" "a0035<cr><|f>" 3 sec 5 Initiate a measurement

Subsequent CommandResponse

"aD0" a+AA.AAA+BB.BBB+CC.CCC+DD.DD+EE.EE<cr><If>
where: AA.AAA = Tank pressure (PSI)

BB.BBB = Line pressure (PSI)

CC.cccC = Sensor temperature (°C)

DD.DD = System battery voltage (volts)

EE.EE = Pump battery voltage (volts)

The aM2! causes the H-3351 to initiate a measuremEms command takes less than 3 seconds
to complete and places 8 parameters in the senffer.o This command is normally used only for
calibration and test during manufacturing.

Example of a H-3551 "aM2!" command:

Command Response Time Values Description
"aM2!" "a0038<cr><|f>" 3 sec 8 Initiate a measurement

Subsequent CommandResponse

"aDQ" a+AA.AA+BB.BB+CCCC+DDDD+EE.EE+FF.FF+GGGG+HHHHdr><If>
where: AA.AA = Tank pressure (PSI)

BB.BB = Tank temperature (°C)

CCcCcCcC = Tank pressure (raw A/D counts)

DDDDD = Tank temperature (raw A/D counts)

EE.EE = Line pressure (PSI)

FF.FF = Line temperature (°C)

GGGGG = Line pressure (raw A/D counts)

HHHHH = Line temperature (raw A/D counts)
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5.3 Concurrent Measurement Command

This is a new command for the Version 1.2 SDI-12cHjzation. A concurrent measurement is
one which occurs while other SDI-12 sensors orbtigeare also taking measurements. This
command is similar to the “aM!” command, howeveg tin field has an extra digit and the sensor
does not issue a service request when it has ctedplee measurement. Communicating with
other sensors will NOT abort a concurrent measunemiata values generated in response to
this command are stored in the sensor's buffesifbsequent collection using "D" commands. The
data will be retained in the sensor until anotiMt,"'C", or "V" command is executed.

Command Response Description
"aCl!" "atttnn<cr><If>" Initiate measurement
Where:
a is the sensor address ("0-9", "A-Z", "a-z", "*?").
C is an upper-case ASCII character

ttt is a three digit integer (000-999) specifying thaximum time, in seconds, the
sensor will take to complete the command and haaasarement data available in
its buffer.

nn is a two digit integer (00-99) specifying the rhenof values that will be
placed in the data buffer. If "n" is zero (0),deta will be available using

subsequent "D" commands.

The data recorder may wake the sensor with a laedlcollect the data anytime after the
specified processing time has elapsed.
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5.4 Send Data Command

The Send Data command returns sensor data genasated result of previous "aM!", "aM1!",

"aM2!" "aCl", "aC1!", "aC2!" or "aV!" commandsVvalues returned will be sent in 33 characters

or less. The sensor's data buffer will not beradtdoy this command.

Command Response
"aDO!" "apd.d<cr><If>"
Where:
a is the sensor address ("0-9", "A-Z", "a-z", "*?").

DO are upper-case ASCII characters.

p Is a polarity sign (+ or -)

d.d represents numeric digits before and/or afeeddtimal. A decimal may be used in

any position in the value after the polarity sigha decimal is not used, it will be

assumed to be after the last digit.

For example: +3.29 +23.5 -25.45 +300

If the "aDO!" returns no data (“a<cr><If>" only), means that no measurement data is available

(or the measurement was aborted) and a new "M'fraomd must be sent.

Example of a H-3551 "aDO0!" command:

Previous Command Response
"am!" "a2721<cr><If>"

Subsequent Command Response  Description
"aDQ" a+0<cr><If> Purge failed (low battery)
"aD0O" a+l<cr><If> Purge succeeded
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5.5 Send Acknowledge Command
The Send Acknowledge Command returns a simple staspsnse which includes the address of the sensor.
Any measurement data in the sensor's buffer iglisairbed.

Command Response
"al" "a<cr><|f>"
Where: a Is the sensor address ("0-9", "A-Z", "a*#',,"?").

3.6 Initiate Verify Command

The Verify Command causes a verify sequence tetfermmed. The result of this command is similar to
the "aM!" command except that the values generatedixed test data and the results of diagnostic
checksum tests. The data generated in respotisis tmmmand is placed in the sensor's buffer for
subsequent collection using "D" commands. The ddtde retained in the sensor until another "NMC,',
or "V" command is executed.

Command Response Description
"av!" "atttn<cr><If>" Initiate verify sequence
Where:
a is the sensor address ("0-9", "A-Z", "a-z", "*?").
\Y, is an upper-case ASCII character.
ttt is a three digit integer (000-999) specifying thaximum time, in seconds, the sensor will
take to complete the command and have data aailalis buffer.
n is a single digit integer (0-9) specifying the roanof values that will be

placed in the data buffer. If "n"is zero (0),deta will be available using
subsequent "D" commands

Example of a "aV!" command:

Command Response Time Values Description

"av!" "a001l4<cr><If>" 1 sec 4 Return fixed data atidgnostic data for testing
purposes.

Subsequent Command Response

"aD0O" a+123.456+78.9+x+y<cr><If>

Key Description Units

+123.456 Fixed test data

+78.9 Fixed test data

X Memory checksum 0-65535

y Checksum test “0” = Failed, “1” = Passed

H-3551
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5.7 Send ldentification Command
The Send Identification Command responds with sevesedor, model, and version data. Any
measurement data in the sensor's buffer is natrdist.

Command Response
"all" "allcccccccemmmmmmuvvvxX.. XX<cr><|[f>"
Where:

a is the sensor address ("0-9", "A-Z", "a-z", "*?").

I is an upper-case ASCII character.

[ is the SDI-12 version compatibility level, e.gergion 1.2 is represented as
"12"

cceeeccce is an 8 character vendor identificatiobeg®pecified by the vendor and
usually in the form of a company name or its abiaten.

mmmmmm  is a 6 character field specifying the sensmiel number.
VWV is a 3 character field specifying the sensosiogr number.
XX...XX is an optional field of up to a maximum & &haracters to be used for

serial number or other specific sensor informatiohrelevant to operation
of the data recorder.

Example of a "al!" command:
"al2 DAA H-3551vwS#nnnnnnVkkk<cr><|f>"

H-3551 implementation of the optional 13 charafitdd:
S#nnnnnnVkkk (12 bytes total)

Where:
"nnnnnn is a six character sensor serial number
"kkk" is a three digit sensor firmware revision leve
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5.8 Change Sensor Address Command

The Change Sensor Address Command allows the saddess to be changed. The address is
stored in non-volatile Flash memory within the sgnsThe H-3551 will not respond if the
command was invalid, the address was out of rasrghe Flash programming operation failed.

Command

Response  Description

"aAn!

Where:
a

A

n

"n<cr><If>" Change sensor address

is the current (old) sensor address ("0-9", "A*&*z", ", "?"). An ASCIl ™"
may be used as a "wild card" address if the cuaddtess is unknown and only
one sensor is connected to the bus.

is an upper-case ASCII character.

is the new sensor address to be programmed ("AXZ;)).

NOTE: To verify the new address use the "lder@§mmand.”

Example of a "Change Sensor Address" command:

Command
"aA2!"

Response Description
"2<cr><|f>" Change sensor address to "2"
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5.9 Extended Read/WriteBubbleRate, PurgePressure and PurgeTime

These commands allow the user to read or writergklabbler configuration settings. The
settings are stored in non-volatile Flash memomnceXxhe new value is written to the Flash
memory, a copy is sent to the sensor data bufferdufication. This data can be viewed by

using a subsequent "D" command. To verify thetengs any other time, use the respective read
commands. These commands take 1 second to corapkfalace 1 value in the data buffer. The
H-3551 will only accept settings within a specifamge as listed below.

Command Response Description
"aXRBR!" “a0011<cr><If>" Read bubble rate setting ihmin)
"aXRPP!" “a0011<cr><If>" Read purge pressure set(jygi)
"aXRPT!" “a0011<cr><If>" Read purge time setting (@eds)
"aXWBRdd!" “a0011<cr><If>" Write bubble rate settirflgub/min)
"aXWPPdd!" “a0011<cr><If>" Write purge pressure sait{psi)
"aXWPTdd!" “a0011<cr><If>" Write purge time settinggconds)
Where: a is the sensor address ("0-9", "A-Z", "a*2',,"?").
XRBR are upper case characters.
XRPP are upper case characters.
XRPT are upper case characters.
XWBR are upper case characters.
XWPP are upper case characters.
XWPT are upper case characters.
ddd is the new value (For example: 20.0, 195)
Max/min Settings
Parameter Min Max Units
Bubble Rate 30 120 bubbles/min
Purge Pressure 15 80 psi
Purge Time 30 240 seconds

Example of a H-3351 Extended Read Bubble Rate comme:

Command Response Time Values Description
"aXRBR!" "a0011<cr><If>" 1 sec 1 RedtubbleRate
Command Response Description

"aDO!" "a+50.0<cr><If>" BubbleRatas 50 bubbles/min

Example of a H-3351 Extended Write Bubble Rate comand:

Command Response Time Values Description
"aXWBR30.0!" "a0011<cr><If>" 1 sec 1 WriteubbleRate
Command Response Description
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"aDO!" "a+30.0<cr><If>" |BubeeRatés 30.0 bubbles/min

5.10 Extended Test Pump Motor Command

This command is used during installation and tgdinactivate the pump motor for 5.0 seconds.

Example of a H-3551 Extended "Test Pump Motor" cormand:

Command Response Description
"aXTPM!" "0050<cr><If>" Activate the pump motor for 5 seconds

5.11 Extended Test Purge Valve Command

This command is used during installation and tgsiinactivate the purge valve solenoid for 5.0

seconds.

Example of a H-3551 Extended "Test Purge Valve" acomand:

Command Response Description
"aXTPV!" "0050<cr><If>" Activate the purge valve for 5 seconds

5.12 Extended Test Auto-Zero Valve Command

This command is used during installation and tgdtinactivate the auto-zero valve solenoid for

5.0 seconds.

Example of a H-3551 Extended "Test Auto-Zero Valvecommand:

Command Response Description
"aXTAZ!" "0050<cr><If>" Activate the auto-zero valve for 5 seconds

5.13 Extended Test COPGomputer Operating ProperlyTimer Command
This command causes the COP timer to expire whi¢hrn should initiate a system reset.

Example of a H-3551 Extended "Test COP Timer" comrand:

Command Response Description
"aXCOPT!" "0050<cr><If>" Test the COP timer
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5.14 Extended “XTEST” Command

This command is used for installation and testing) ilrequires the use of a H-4191 Sidekick
interface and a PC. This command causes the H-8b8isplay a listing of the H-3551's current
settings, followed by a repeating printout of rile measurement data. This is not compliant
with the SDI-12 specification and is not used vd#ta loggers.

An example of an “XTEST” printout is shown below:

H-3551 Settings:
Firmware Checksum = PASS
Bubbler Mode = Remote Host
Bubble Rate (bub/s) =60
Hysteresis (psi) =0.50
Purge Pressure (psi) = 40.00
Purge Threshold (psi)= 20.00
Purge Time (sec) =45
AZ Interval (min) =30

Tank_PSIl=xx.xxx, Tank_TEMP=xx.xx, Tank_Vp=xxxxx, Tank_Vt=xXxxxx
Line_PSI=xx.xxX, Line_ TEMP=xx.xx, Line_Vp=xxxxX, Line_Vt=xxxxx

Tank_PSIl=xx.xxx, Tank_TEMP=xx.xx, Tank_Vp=xxxxx, Tank_Vt=xxxxx
Line_PSI=xx.xxX, Line_TEMP=xx.xx, Line_Vp=xxxxX, Line_Vt=xxxxx

Tank_PSIl=xx.xxx, Tank_TEMP=xx.xx, Tank_Vp=xxxxx, Tank_Vt=xxxxx
Line_PSI=xx.xxX, Line_TEMP=xx.xx, Line_Vp=xxxxX, Line_Vt=xxxxx

etc.
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5.15 Extended “XHELP” Command

This command is used for installation and testing) ilrequires the use of a H-4191 Sidekick
interface and a PC. This command causes the H-8b68isplay a listing of the supported SDI-12
commands. This is not compliant with the SDI-12c#pmtion and is not used with data loggers.

An example of the “XHELP” printout is shown below:

H-3551 SDI-12 Commands:
M Initiate Purge (aM!)
M1 Make measurement (aM1!)

(TankPSI:LinePSl:Temperature:SysBat:PumpBat)

M2 Make measurement (aM2!)

(TankPSI:TankTemp:TankVp:TankVt:LinePSI:LineTemp:LineVp:LineVt)

D Send Data (aD0!)

V Verify (aV!)

I Send Identification (al')

I Send Acknowledge (a!)
An Change Address (aAn!)

Extended Commands:

XRBR Read bubble rate
XWBRnNN Write bubble rate
XRPP Read purge pressure
XWPPnn Write purge pressure
XRPT Read purge time
XWPTnn Write purge time

XTPM Test pump motor

XTPV Test purge valve

XTZV Test auto-zero valve

XCOPT Test COP timer

XTEST Make repeating measurements
XHELP Print this listing

H-3551
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Environmental
Standard Operating Range: -40°to 60°C
Storage: -50°to 80° C

It is recommended the H-3551 be installed in a herat
shielded enclosure (gauge station).

Gas Delivery

Control System:  Microprocessor controlled

Technology: Constant mass flow

Gas Flow Control: Bubble rate is user selectablmfro
30 to 120 bubbles per minute.
Built-in auto zero compensation
No needle valve
(patent application in process)

Compressor

Type: HI-REL medical grade 1SO 9003
qualified piston compressor
(avoids broken diaphragm problems)
Serviced for extended temperature
operation

Operation: Low duty cycle

5 hours typical runtime per year at 60
bubbles per minute
Pumping Time:  1-second (average)
Purge Functions
Purge Pressure:  User Selectable 15 PSI to 80 PSI
Options: 1. Manual
2. Internally sensed
3. Automatic timed interval
4. Remote controlled

Control Interface

Type: RS-485

Protocol: ASCII

Baud Rate: 9600 bps, half-duplex, 8 bit, no parity,
1 stop bit

Power

Qualified for operation with a 12-volt battery

Two supply inputs:
1. Electronics supply via the RS-485 cable
2. Compressor supply

10 to 16 volts
15 milliamperes average (@ 60 bub/min)
3.0A (pump running)

Voltage
Current:
Max Current:

Appendix A
Specifications

Physical

Enclosure: Corrosion resistant, Type 4X
Molded fiberglass
Hinged cover
Seamless foam-in-place gasket

Size: 10.5 in. wide x 12.5 in. long x 6.0
in. deep

Weight: 12 pounds

Mounting: Hardware supplied for wall
mounting

Pressure Outlet: 1/8 in. ENPT

Sensor Pressure Outlet: 1/8 in. ENPT

Air Intake: 1/8 in. FENPT

Pressure relief valve: Internal

Ordering Information

H3551 Base model

H3551/000 Standard H355 "Smart-gas" system

H3551/350 Combination H3551 "Smart-gas" system aBaH
pressure measurement system

Warranty
TheWATERLOG® H-3551 is warranted against defects in
materials and workmanship for one year from dathgiment.

Notes
Specifications subject to change without prior cetilue to
ongoing commitment to product testing and improveme

H-3551
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Appendix B
Dry Air System

Figure B-1 shows the connections for a typical B8y air system.
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Desiccant Dryer

The following is the installation and maintenanoewmentation for a recommended desiccant
dryer.
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Pre-Drying Total
Manual Desiccant Desiccant

Manual Desiccant Particulate Coalescing gr Refrigerated Life if
Dryer Liquid Filter/Separator  Filter After lter Air Dryer, For Pre-Drying
Model Used Separator (5 micron) (0.5 micron) (0.5 micron) Ektended Life Dryer Used

. _____________________________________________________________________________________________________________________________________________________________________|
Silica Gel

For -45F (-42T)
Atmospheric
Dewpoint:

Type 4A Molecular Model

Sieve For -100F (-73<C)
Atmospheric Dewpoint:




Replacement Parts List — TRANSPARENT BOWL Units with Bowl Guards

Description Part No. Qty. Part No. X03 X04
X06 Qty. Qty.
2 Screen Assembly NNR — NNR 1 2
4 Tube Assembly w/screen N/A 1 DRP-96-435 1 2
6 Silica Gel (000) DRP-95-303 3 Bags /.75 Ibs. DRP-85-059 8 Bags / 7 Ibs. 8 Bags / 7 Ibs.
4A Molecular Sieve (U0O) DRP-95-304 3 Bags /.75 Ibs. DRP-85-060 8 Bags / 7 Ibs. 8 Bags / 7 Ibs.
13x Molecular Sieve (X00) DRP-95-305 3 Bags /.75 Ibs. DRP-85-061 8 Bags / 7 Ibs. 8 Bags / 7 Ibs.
Environment Friendly (EOO) DRP-85-448 3 Bags /.75 Ibs. DRP-85-447 8 Bags / 7 Ibs. 8 Bags / 7 Ibs.
8 Clamp Ring NNR — GRP-96-404 1 2
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Replacement Parts List — METAL BOWL Units with Moisture Indicators
Description Part No. Qty. Part No. Qty.
X03 X25
2 Screen Assembly GRP-96-434 1 GRP-96-434 1
4 Tube Assembly w/Screen DRP-96-451 1 DRP-95-622 1
6 Silica Gel (000) DRP-85-059 8 Bags/ 7 Ibs. DRP-85-280 8 Bags / 7 Ibs.
4A Molecular Sieve (U0O0) DRP-85-060 8 Bags /7 Ibs. DRP-95-624 8 Bags / 7 Ibs.
13x Molecular Sieve (X00) DRP-85-061 8 Bags/ 7 Ibs. N/A —
Environment Friendly (E00) DRP-85-447 8 Bags / 7 Ibs. DRP-85-447 8 Bags / 7 Ibs.

8 Clamp Ring GRP-96-404 1 GRP-96-404 1

NNR: Not normally replaced
** The moisture indicator contains a weep ori ce to provide an air sample to the moisture indicating paper.
Air leakage from this indicator is necessary and normal.






