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Section A - Instaliation and Startup

A1 How to use this manual

This manual provides information on the installation, commissioning and troubleshooting of
the LM7000 Continuous Level Monitor. Section A describes the installation and alignment
using the keypad and LCD display on the main controller. Section B describes how to
commission the LM7000 using a PC and the PCBUS diagnostic software supplied with each
unit.

A1.1 Installation & startup guide

Bindicator measurement technology is inherently immune to the

numerous factors which stymie alternative technologies; it’s good to know that if a difficulty
is encountered it generally means that something needs setting up or correcting rather than it
being a case of “that’s as good as it gets”. Our experience indicates that a thorough
approach to the installation and startup is the crucial factor in the startup process. The
startup isn’t complete until the customer considers it to be proven out that the installation is
providing the reliable level measurement which the technology is capable of. Startup
success is defined by how rapidly this is achieved.

When an installation error or challenge occurs, the startup strategy can make the difference
between resolving the issue in minutes vs. weeks or months. Here is an overview of the

installation and startup procedure.

1. Assess the following site variables which determine whether the startup will be easy or
challenging:

- Size and complexity of the system, especially interfaces to Bindicator equipment.
- Presence or absence of challenging factors in the application

- Stringency of the performance requirements

- Background, focus and availability of personnel involved in the startup

- Work environment at the location where the startup work is being done

- Availability of product and varying product levels in the vessel during the startup

2. Obtain and connect a standard direct phone line (or equivalent) to the LM7000
internal telephone modem. An extension on automated attendant phone systems will
also work if all other factors are the same as a direct line. The connection should be
fulltime until startup completion. This is the fastest and least expensive method of
commissioning.




- While factory on-site assistance should be planned for as a contingency on every

installation, most installations do not require this. However, even in some installations
where field service has been provided, fine tuning may be necessary after the service
technician has left. Again, this can be done by modem.

Obtain proper wire, cables, connectors and connector installation tools. These may be
obtained from Bindicator or elsewhere. If purchased elsewhere, be sure that the BNC
connectors are compatible with the coax.

Retain all documentation and software together in a safe place, including manual(s),
packing slips, floppy disks and any other documentation provided.

Select a person who will be co-ordinating the installation and startup. This should be
someone with some hands-on instrumentation or control experience who will be directly
involved with the equipment. This person should either do or manage all aspects of the
installation and startup, although they may elect to use other personnel (such as
contractors or our technicians) to do portions of it.

Section A4.7 contains a list of common installation problems. Read this carefully
before proceeding.

Load the data into the software “place” corresponding to where that sensor has been
hooked up.

Select and set a simple, basic display format that will temporarily be used during the
startup. “Feet-Empty” (distance in feet from the sensor head to the product surface) is
recommended.

10. Run the unit. Provide our factory with the phone number of the line to the unit. Use

11.

arrangements made in step #2 (& #3 if applicable) to make any needed settings or
corrections until the unit is running well. For technical and modem support, call
800-778-9242. Verify proper operation to the extent required by the system owner.

If comparison with another measuremnet process is utilized, be sure to account for
errors that the comparison process introduces. For example, if a "weight on a tape" is
utilized, the tape should touch the product as close to the sensor entry point as possible.
Calculate the established Phase Tracker error as the difference between the two
measurements, minus the margin for error of the "weight on a tape" minus the
maximum possible height difference between the points where the sensor and the
"weight on a tape" tape first contact the material.

Make any data or analog output connections. Set up or calibrate remote devices to
match the verified Phase Tracker display reading.




12. Set the display format 1o the desire final format, including loading and enabling any
strapping tables, 1f this introduces emors, comect the format settings or strapping table

13. If, under the chosen approach, progress is not satisfaciory, factory technician startup
assistance should be utilized. Startup assistance may be ordered using the customer's
desired. Order from the Bindicator representative or call S00-778-0242

14. Enjoy and wse sccurate, reliable level information.




A2 Specifications
A2.1 Control unit

CAPACITY:
POWER:

DISFLAY:

OUTPUTS:

SET UF:

HAZARDOUS AREAS:

NETWORKING:

EXPANSION:

TEMPERATURE:

MEASURING RANGE:
FIELD WIRING:

24 semsors.
W20 VAC, 50060 Hz, 50 watts,

Fromt panel 16 character alphanumeric, 0.3
inch (7.6mm).

4-20mA, self-powered, fsolatedD - 300
ohms.
Form C relays, progmmmabde HI, LO, and

Equipment Alasm. SA, 1/6HP, 250VAC,
SERIAL RE232

Local keypad or PC using PCBUS Diagnostic
Software.

Intrinsic: safety module n-line with field
wiring. Mounts in enclosure, Class 1 Group
C & D, Class 2 Group G.

Up to 16 systems interconnected via RS4ES,
Aﬂumax!mui.m to 24 sensors using add-on
mi_mmﬂfﬂﬁ}lﬂfﬂ{ﬂ!ﬁnmr
Control unit -20° C to +50° C

(4°Fw 122°F)

1T 150 Ft {0.3 to 46m),

From control unit to sensar 400 ft {122m)
e, (15350 fi)

Note: Enclosure sizes shown in this manual sre approsimate. For exact dimensions, refer io

the faciory.




AZ2 Sensors

For detailed sensor specifications, refer to the following Dirawings.

DWG & PARTE TYPE JACKET APPLICATION FIG
[CPT201000 (REF B0BA05) | LM705 | Flexible|  Tefzel Powders 21
IﬂzﬂuminEF:mzm LM720 | Rigid | Bare 55 Rod Powders 2.2
CPT201377 (REF B06435) | LM735 | Flexibie| _ Teizel Liquid (Sanilary) | 2-3
|CPT201900 (REF 606490) | LM790 | Flexible| Bare 55 Cable | Powders (Hi-Temp) | 2-4




A2.3 Sensor Drawings

EL30000

LM7T05 SENSOR
FIG. 21
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A3 Controller Modules

A31 CPU CPT210052 (REF:607001)

This medule contains the processor, RAM, NVRAM and EPROM. It interconnects with the
other modules via & &) position ribbon cable. It is equipped with two serial data ports. These
can be strapped for RS232 or RS483, [t is located in the controller stack (Section A4, Fig 4-
2 and Interconnection Diagram, Fig 13-1).

Wﬂmjﬂ

|

OPR == ShEk Q14
i Il.:r‘l:'lilul (¥ T |- m [RLi-1"] I
—_——
EFU_BOARD LAYOUT
FlIG 3-1
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A3.2 DAS CPT210124 (REF.GOT0ZZ)

Thkmmhhnmn@nﬂpﬁmybcmmmuqﬂﬂ:ummuhpudnﬂm.hhuqmmnmuumh
the ather modules via a 60 position ribbon cable. For single tank applications, 1t connects
directly to the sensor via a coax and a three pair cable. For multi-tank applications, it
connects 1o expander units via the coax and & 20 position ribbon cable. It is located in the
controlier stack (Section A4, Fig 4-2 and Interconnection Diagram, Fig 13-1).

[
)

i o NI G ).

\] !@I'.m
Bl .
= gsh
1 1k w1
Bodoeoeaondzeascand)
— =Eggete  —
SHIOOHO0S
Fig 3-2
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A3.3 KeypadDisplay CPT210005 (REF.607003)

“This module contains a 16 character alphanumeric display and a keypad for database entry.
The keypad sensors are infrared and can be activated through an enclosure window. It
intercormects with the other modules via & 60 position ribbon eable, It is located in the
controller stack (Section A4, Fig 4-2 and Interconnection Diagram, Fig 13-1).

sel =1 |
o
o o
i 16 CHARACTER LCD DISPLAY
1 o o
0] ifn i
o

RO e —
-

E
-

SK30004 D A LANEATE

FIL 3-3
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A3.4 PSUB CPT210016 (REF:607009)

The primary function of the PSUB is to provide power for the stack. It interconnects with
the other modules via a 28 pin board to board connector. An additional relay is available as a
system alarm. It can be equipped with up to four 420mA channels and up to § sstpoint
relays, [t also has external stack driver circuitry for multiple stack applications (Section Ad,
Fig 4-1. Interconnection Diagrams, Figs 13-1, 13-5, 13-9),

™ sensas EREEE) 00T
s e
DDA D D AaEDdEES

DHE
| 5 &) i
s =
&3
el
T3
-
4| &
sl el |
I
Fal]
o  F—
| E'Tn] SEETET LT
| fruu 2228 e
FESIE BGARD LAYOOT
FIG 34
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A3.5 PSUA CPT210010 (REF-607002)

This module has the same primary finction as the PSUB. The options are different. When
installed in the controller stack it can be equipped with up to 8 relays plus an alarm relay . It
can also be used s an external relay module. In this mode, it can be equipped with 16
relays. This module has no 4-20mA outputs. 1t can also be used for driving external stacks,
The PSUA is also used to provide power for up to four 607006 or three 607020 4-20mA
modules (Section A4, Fig 4-2). These can be connected in series for large systems
(Interconnection Diagrams, Fig 13-8). Esch PSUA has a 4 position address DIP switch. Tt

also has a signal select switches (Appendix C5).
o N & ML
I -U“I'ﬁﬂﬂl‘ Lrﬂlﬂ-ﬁﬂﬁﬁ
manBE b
§3%8
HEGQE
i T .ﬂi— [=NT]
o s s E o= Bl
e o £
211 :l : ik
i 18 _E_,J:

R & : I-
e |@ HE
b = = :
13 | 18l
Y
HE
]
caziea e
SOLPLSE
[+ X ulat

FRILA BIWAD LATOST

FIG 3-5
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A3.6 8channel 4-20mA CPT210002 (REFBOT0O20)

This module has cight 4-20mA cireuits. It interconnects with the other modules via a 60
position ribbon cable. A single module can be mounted in the controller steck. It is installed
heneath the CPU. It interconmects with the other modules via a 60 position ribbon cable. For
h:gzqﬂmamnmtmhhﬂtmminingﬂnunfmmmmmﬂﬂnim
2 607002 (Section A4, Fig 4-2). Each 4-20mA module has a four position address DIF
switch. See (Appendix C3).

= |

L

T [ F | E
as as =& ad

e
gH 88 9% A9

Ei-'ﬁ-l-r —'E}&
A
b

|

B EHaMAMEL 4-70 & BOARD LAYDILT

FIG 3-7
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AJ.T 4 Channel Expander CPT230027 (REF:GOT01E)

This module is required for system with 2, 3 or 4 sensors. It connects to the DAS viaa 20
conductor ibbon cable and & eoax. Tt has coax and three pair connectors for four sensors. It
mounts on the DAS module (Section A4, Fig 4-2 and Interconnection Diagram, Fig 13-2).

——_____ ] gesszazese
"1 ] B3 i_|].|_ _g_

& o ]
ook BE | [fl [
= |vRs & 5 o
ek glw- | @ 8 8
_m T | ® fvo- 2 @?I ®
& @l BEB B8
o l&la = & &
IEicHe I.E,g = _@J &

4 CHANNEL EXFANDER

FIG 3-8
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A3.8 8 Channel Expander CPT210001 (REF.607017)

This module 15 similar to the CPT230027, but has a capacity of 8 sensors. 1t connects o
the DAS via o 20 conductor ribbon coble and o coax, It can also be connected in tandem
with six other CPTZ2 10 ] s {or with LM&450s for 1.5, lcations) o Erl:widr: 0 svsbem
capacity of 24 sensors (Interconnection Diagrams, Figs 13-3, 13-4, 13-8).
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A3.9 B Channel I.S. Expander CPT210012 (REF:LAME450)

This module is used for multi-tank 1.5, (intrinsic safety) applications, It has the same
function as the CPT2 10001 expander. It consists of

- A Motherbpard - CPT2 10001

- An B channel switch module - CPT230038

= Oig ar two four channe] LS. barmiers - CPT210019
mmmmmw-mmmmw;mmm cage. The
cage is mounted on the motherboard. All wiring to the sensor terminates on the

motherboard. For up to eight sensors it is connected to the DAS via a 20 conductor ribibon
cable and a coax. Eight of these modules can be connected to an eight channel expander to

provide an LS. system for up to 24 sensors (Interconmection Diagrams, Figs 13-7, 13-8).




A3.10 B Channel |.5. Expander CPT210012
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A3.11 1 Channel I.5. Barrier (LM125, LM125C)

This module is used in single tank hazardous applications. See Fig 13-5,
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A4 Installation

Ad.1 General

A list of the most common installation problems are described at the end of this section. It is
very impaortent to study this section carefully before proceeding.

A4.2 Control unit location

The Control Unit should be installed in a well ventilated area. It shoold be mounted on a
surfice free from vibration. It should not be installed in direct sunlight withowt the use of a

S COVIET.

It should not be mounted close to high voltage or current nns, contactors or SCR control
drives,

A4.3 Tools and connectors
Installation tools should inchude:

. A stripping ool (Paladin PAI225 or equal)
- A crimping tool (Paladin PA1317 or equal)

These are required for the coax cable (Section A4, Fig 4-1).
For the telephone modems, the following is required:

- Crimping ool (Panduit Part? CT-MP6 or equal)
- Connector (Panduit Part¥ MP§630-L or equal)

Commissioning equipment should include:

- A digital multimeter with a diode tester,
- A PC equipped with setup and diagnostic software (refer to Section B).




Ad.4 Wiring

Interconnection disgrams for different configurations are included at the back of this
ramal, These are categorized by system size and area classification. Select from the

following table:

System size (W of sensors)  Area classification Figh

1 Ordinary 13-1

4 Cirdinary 13-2

8 Ordimary 13-3

4 Orrdinary 134

1 Hazardous 13-5

4 Hazardous 136

B Hazardous 13-7

24 Hazardous 13-8

Fig 13-9 shows the wining details for Relays and 420 outputs in large systems (moee than
16 tanks). Fig 13-10 shows the interconnections for nepworked LM 7000s. For noo-standard
applications, custom druwings are supplied.

The following wiring is required:

(a)

(b)

{c)

(d)
(e}

(f)

1IN VAC, Use 3-wire connection per local code, Each stack has its
own power Supply. The maximum power consumption for a fully expanded
system is less than 50 Watts.

Conx eable from Control Unit to SensorDetector. This must be 50 ohm
cable. Use RG58A/, Belden 8219 or equal. Refer to Fig 4-1 for BNC
connector assembly instructions.

Twisted pair cable from Control Unit 1o sensor/detector = 3 twisted pairs, 22
AWG minimum with an overall shield. Belden 8303 or equivalent. The coax
and pairs can be run in the same conduit,

4 - 20mA. One twisted pair, 22 AWG minimoem with an overall shield.

Alarms. For Dry contact controls, use wire mted for external control
. Terminal blocks are rated up 1o 14 AWG. Contacts ane rated for
A, 16HP, 250VALC,

RE252metworking. Use Belden 8132, The RS232 can be used for
commissioning and troubleshooting. In applications where & telephone cable
canmat be run to the LMT000, it 15 sirongly recommended that a cable be run
to an aren equipped with a PC and a phone.
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{g) Telephone cable, Use Belden 9562 or equal. This is used with a modem.
This should be run to the nearest telephone outlet connected 1o an cuiside
bine.

Mote: The main stack modules are shipped separately. These should not be installed until
the voltage checks described in Section A6 are completed. These modules mount directly
over the PSU (see Fig 4-2).

The designations (VR, GND), (VD+, VD-), D+, D-) are for the three twisted pairs (peirs
shovwn En brackeds). Refer to the appropriate imterconnection diagram at the back of the
manual for the corresponding terminnl numbers, Most twisted pair cables consist of a
colored and a black wire, Ensure that each black is paired with its correct color.

A4.5 Conduit

To prevent water entering the Control undt or the sensor housing through the condsdts, it is
very important that a ddp must be installed in the conduit. The entries mist be properly
I-I.'-I]ad Condulet sealing fitfings such as Crouse Hinds EY'S fittings and Chico sealing
should be used. This will also prevent moist air entering through the conduit and
condensing in the housing. In some applications, it may be necessary to install breathers in
the conduit to prevent condensation in the sensor housing, particularly if the temperatune
inside the tank is higher than the ambient temperatuse.

Ad6 Sensor location
The following constraints must be observed:

- Do not install the sensor in the direct intake flowstream of the product.

- Choose a location such that the sensor will not get trapped against the wall of the
tank. (The sensor reacts to objects or material closer than about 4 inches). It
will not read correctly if it is in contact with the tank or other objects.

- Make sure that the sensor does not contact the dravw off hopper.

- Do not use long sensor mounting standoff nozzles such that movement of the
sensor could cause chafing agaimst the tank inket.

- In powders applications, orientate the sensor such that its web is at right angles
to the tank radius.

- Ifatether is required in a powders application, this should be as loose as possible
while preventing the sensor from contacting the side of the vessel. For tether
details refer to the appropriate sensor drowing in Section A2,
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- Ifitis found that & weight Is required after the sensor is shipped, do not bolt it on
to the termination. The proximity of the weight will create ermoneous readings, It
mest be connected through a link or a wire as shown in Fig 2-1. It is advisable 1o

consult the factory before procesding.

- Ifthe sensor length is specified incomectly, it cannot be adjusted in the field and
must be returned to the fisctory.

A4.T Common installation errors
The following i= a list of commonly experienced installation emors that can causs
subsequent damage to the equipment or poor performance.

MpropeT] O et BT m“ﬂmmpﬂjﬁmm
mmwmmmcmm Fig 4-1).

2. Incomect coax eable, 50 Ohm com: must be used (Section Ad4.4, Wiring).

3. Ioterferencs from standpipe (Section Ad.6, Sensor location).

¥ : pusing. This can enter through the conduit entry, particularty if
E:ﬂﬁdengnMnmhmndmtEnndumnmm-}mmd‘m:mmm
the tank is higher than the outside ambiesn temperature (Section A4.5, conduit). In
some applications, it may be necessary to flood the housing with a silicone gel,

5. lmproper sensor location. Sensor contact with any part of the tank or any metal objects
within the tank may cause erratic readings (Section A4.6, sensor location),

hwuﬂu;hnuﬂhnnmh:dmﬂ:muhﬂlwiuwlhkﬁm#l
F:l.g;E—lJ

1 coecified, If the sensor is too long, it cannot be modified in the
Eddnﬂmﬂhmmdlnlhermtmr

8. Mo4-20mA outpuls. These are selfl powered, isolated outputs. Ensure that the
connected equipment is configured property. The maximum load is 300 Ohms.

9. Poor grounding. Some materials, such as plastic pellets, generate high levels of static
electricity. This is caused by the product rubbing on the sersor when tank levels are
changing. Ensure that the sénsor housing is connected to a bocal ground before any
product is mun through the tank (Section A4, Fig 4-3).

10. Twisted pair wiring errors. Black wires paired up with incormect codored wires,
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1. SENSORS INSTALLED ™ DRY BULK PRODUCTS ARE EXPOSED TO STATC
ELECTRICITY. STATIC PROTECTION IS EQUIPPED ON THIS SENSOR.

ON INSTALLATION THIS GROUND WUST BE CONNECTED
BEFORE RUMNING AMY PRODUCT OVER THE SENSDAL

Z IF T™HE SENSDR DETECTDR MDDULE IS REMOVED, GROUND BOTH PROBE
COMDUCTORS TO THE CHASSS GAOUND SCHEW. IF LEFT UNGROUNDED
STATIC ELECTRICTY WAY DAWAGE THE TERMINATION AT THE
BOTTON OF THE SENSOR.
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A5 Hazardous area requirements

BULLETIN EB 4211

AS5.1 General

This section describes the installation procedure for hazardous locations in conformence
with the following standards:

CSA Standard C22.2 No. 157.
UL Stendard - 913
CENELEC Standard EN 50 020.

This bulletin is intended oaly to supplement the requirernents of the applicable local codes
for electrical installations in hazardous locations.

A5.2 Enclosures
The Centm] Equipment forms part of an intrinsically safie system containing circuits which
are not intrinsically safe. The Central Equipment must always be housed in an enclosure
approved for its bocation.
A5.3 Intrinsically safe circuits
Intrinsic safety is schieved by:
a) Energy limiting cincuits betwesn the Central Equipment and the field sensors;
b) Separation of hazardous from safe area wiring within the Central Equipment
enclosure.

A5.4 Energy limiting barriers

All signals to and from the remote sensors pass through energy limiting circuits. These
circuits are incorporated on & printed circuit moduls which is nommally installed in the
LM7T000 enclosure. A single (LM125) and a four (LM6425) channel (CSA, NRTLAC

approved only) version is available.

Up to two LM6425 modules can be mounted on the LMB450 Expander, They connect to a
mitherboard through edge conmectors. The LS. sensor wiring (coax and pairs) is connected
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to terminals K1 to B8 and H1 1o HE. The MON LS. signals are connected to the L6450
madule through a 20 conductor nibbon cable and a coax. The LMI125 is mounted on the
LM7000 back panel, Refer to Figs 3-10, 3-11 (Section A3), 13-5, 13-6, 13-7, 13-8,

Mote: Follow waming on front panel of the L6425 and LM 125 modules, These sealed unit
must not be repaired, modified or tampered with by the user. Two ground leads from each
barrier must be connected to building safety ground installed per local code, Failed 15,
modules must be returned to factory for repair.

AS5.5 Grounding
LM6e425

Two 18AWG ground tails ane provided with each LM6425 Bamier. These maust be
connecied to terminal marked “intrinsic safety ground” on the LMB450, Connect two
ground wires to the system LS. system ground. Ground wire to be 18AWG minimum. The
building ground must conform to local codes.

LM125

The LM125 has two grounding posts. These must be connected to the system LS. ground.
Giround wire 10 be 1BAWD minimum. The building ground mauest conform io local codes,

Mote: Ground continuity to the barriers is vital at all times o maintain intrinsic safety for the
10 field conmected wiring and the Sensors,

AS5.6 Repair

The CEA, METL/C, CEMELEC approved barriers are enclosed in a metal housing which is
riveted 1o the PCH. In the event of a feilure in this modulbe, it st be peturned to the factory
for repair. Field repairs must not be made.

AS.7 Wiring

The (L.5.) wiring between the Central Equipment and the sensor consists of a thres pair
instrument cable, a coax and an 18 AWG bare pround wire. AC power, 4-20mAs, relavs
and communications wiring is classified as MON LS.

A minimum sspamation of 2° (50mm) is required between the 1.5, and non-1.5. wiring. Refer
0 the appropriate equipment layout drawing mmnﬂmthmd‘:m]ﬂhﬂﬂmwlm
necessary, separate fiemounts are provided to maintain the required separation.

The LS. wiring must be installed in separate conduit or In a raceway scparated from other
wiring by a grounded mectal barmier. Refer to the applicable local electrical code.
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AG Preliminary checkout

AG.1 Field wiring

In addition 1o the normal wiring contimiity checks, the following power off resistance and
diode tests should be carried out with the twisted pair wiring conmected a1 the sensor end and
disconnected o the Control unit4erminals. The values are + 1084

WD+ to VD= 11K Ohms {positive on VM)
D+ o Dr 200 Ohms (LMGT05 sensor anly |
VR to GND 12V Relay - 1000-1 8 Ohms

9 Relay ~ 1000 Ohims
5V Relay = 300 Ohms

Chamge the meter to diode test and measure the following voltages.
VD10 VD- 0.3V (connect positive lead to VD-)
VR to G 0.6V (eonnect positive lead to GIND)

Before connecting the coax cable at either end, check for continuity between the center and
outer conduciors and for shorts st the BNC connectors,

AB.2 Power supply voltages

Apply AC Power and verify the DC voltages an the PSU Module (top right hand corner,
Figs 3-4, 3-5). These should read:

+12V + 1V, =12V + 1V, +5.2 + 0.0V + 24VDC on RF Amp INPUT

Switch off the power and mount the other modules on the PSU Module, Complete the
remaining connections 1o these modules.




AB.3 Testing the telephone modem

The modem should be tested before calling for factory support. Dial the modem mumber
from another phone. If it is finctioning properdy, the modem will generate the same ones as
a fiex machine,

The modem has seven, green, status LEDs. When the modem is not in use, only the
following LEDs will be on.

PWE (Power), HS(High Speed)

When the number is dialed, the R (Ring Indicator) LED will flash on and off. Afler two
rings, the OH (Off Hook) LED will come on and, after a few seconds, the CD (Carrier
Detect). The TD (Transmit) and RD (Receive) LEDs will be active while the PCBUS
program is commumicating with the LM7000.

A handset can be connecied 1o the second phone jack (PHOME). This can be used for
outgoing calls only. Incoming calls can only be received when the LMK iz switched off.
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A7 Startup

AT.1 How to use the keypad
The LM7000 has five infrared keys and & single line display 16 alphammeric long. In the
standard 8"x11" FRP enclosure the keys can be activaied through the enclosurs window,
The purposes of this interface is as follows:

- To view the level in a specific tank in user selected units.

- Te load the database parameters (sensor lengths, display units elc.).

- T wiew test data

- To perform disgnostic tests.

= To provide more information on what is being currently displayed.

The keys are identified as follows:

SHOW SETUPRESC DEC NC TEST/ENT

The data is aranged in & series of menus and submenus. A number of flow diagmms are
shown in this section to lustrate bow dats is viewed and changed. Keystrokes with
dinection arrows indicate how to change from one display to another. They show what key
strokes ane necessry 1o get to any part of the database. When the same key has to be pressed
maore than once, the number of keystrokes is shown in brackets. Fig 7-1 shows the matn
flow diagram. The power up mode is “RUN". The unit can be forced into this mode by
pressing the "Reset™ on the CPU (Section A3, Fig 3-1). A sample sensor datasheet is
included at the back of the manual {Appendix C10).

AT.Z2 Types of data

There are thres types of data stored:

Fig 7-2 illustrates how 1o change sensor length,




A logical database is one where the user toggles between multiple choices. *Unit” (system
pasameter #1) is an example of this. It allows the user 1o choose between different length
units including feet and meters. See Fig 7-3.

User designated tank names are examples of an alphanumeric database. Fig 7-4 illusirates
how a tank name is changed.

The "Show" key is used where the information currently being displayed needs clarification.
"Esc” retums to the previous display.

AT.3 Sensor addressing

Each sensor has a unique address. This is determined by the location where it is connected.
These addresses are shown on each interconnection diagram at the back of this manual.
Prior to entering the sensor and systemn pararneters, the user should first enter & tank name

for each sensor position. Each tank name can have up 10 7 characters. Fig 7-4 shows how a
name can be entered. The sensor and system parameters should be entensd next

AT.4 Test features

For initial startup, a number of tests can be carried cul. This can be done by following the
sleps on the hardwase test menu (Fig 7-6).

1. Mot used
2. Vref

This test measures the level of the transmitted signal at the sensor. The displayed values are
mostly dependent on the length of the eoax cable. Both “H"™ and “L should excesd 700. An
“L™ walue less than 300 could indicate that the coax run is more than 400 (120m). If the
values are less than 100 or negative, check the coax connectors and the VD, VD- pair.

3. Mot used
4. Mot nsed
5. Vof

Improperly made coax connectors are the most common installation problem. This test is
primarily intended to check for these. It also checks the output signal from the DAS
(607017 module. Typically the values are 6000 (“H™) and 4000 (“L*). If the mtio of H/L is
more than 5, check the connector &t the sensor end. If both values are more than 9000 or
less than 1000, check the controfler end connector. With the connector removed at the DAS
{Bout) “H" and “L." should be about 13,000 and 10,000 respectively,




6. 2-20mA

CPT210002, CPT210018

There are no zero or span adjustments for these circuits, Enter 100 to force the output to
20mA. Enter 0 to force the output to 4mA. Each channe] is equipped with a red LED. This
can be used to verify the 4/20mA loop. If the loop is open or the impedance of the receiving
device excesds 600 Ohms, the LED will come on when the output is forced to any value.
7. Hlew

Use this parametes 1o force il high bevel relay.

B. Llew

Use this pammeter to force the low level relay.

8. Alrmi

Use this parameter io force the Alarm nelay.

10 Initiatizng the Database

Sex Fig 7-5, Function #2 can be used to initiafize the database 1o its default values.
Function #4 {copy) 15 not w8ed.

A7.5 Show key

Press this key to clarify the information on the display. Press “ESC™ to retum to the previous
display.

AT.6 Test key

Application type problems cam be identified using the test key. Refer to Sections AB, A9,

38



LHYHD MO NI

WO KTTH. M1 il EESA0 000N - £
I SHYL OSHEI0 A0S 04 (530 H6) Bl 58804 - |

S3LOHM

. "lu._. _.._.!-

Fig 7-1

39



HOTES:

T, 10 CHAMIE & PARSUJETED WalE, FRESES EmT THEM RS
UNTIL SORMRECT Wi wE 3 OEPLAYED, SRESS EMT TO S

| “RUN

|
:trm-l”:sn

[ TaMmg DATA

EHT]

! ese

[Fe= Hofw 3) | Tank Noma

E?'IT.HHE*

| 2—Slan: 100.00

EH'I'”

| 2—Silen>100.00

m.cml.

[ 2= Siwn>000.00

mm:m:,.:nri

| 2-Sien>04p.00

'Hc{rt?}.zml

II_:—'S'IH =04 T.00

[

Enri'

| 2—Sten=047.00

B

weLeryenT |

r| Z-Slan>047.70
i

TNTIX3)

o

| 2-Slen: £7.70

iy

. TO RETURM TO TANK DATA FRGW ANYT PaRRAMETER FRESS 50

3, SREFS WC [(OR OEC) TD BSELECT DEFIMED TANS MAME

FEE

FIG 7-2




—_— RUN

F
EETL.IF"* T ESC

i TANK DATA |

IMNCEX2) l T DEC

—| SYSTEM DATA [——
' ent |

1—Unit: Feet -
EHTI

| 1—Unit> Feet ]E—':—
mNc(x2) |

=
| 1—Unit> Metars ]—-—-

Eml'l

! Esc
l |—-I—| 1 =LImit: MMatars

Es:{xz};

ey

EXAMPLE
CHANGE UNITS FROM FEET TO METERS

(SYSTEM DATA PARAMETER No 1)

FI1G 7-3




STLFS; [ FrliM

THT:L“IIMI}I.TI'
| i e RO ENITRES, ¥ NECESSARY,
PACES. B4C LA "OHG/ACD Thb
a, o | | |
LAHE fn SINEOR ADDRESS §1
5 n:u[n:.i
- —
| e SEMSDE opmrs fa
B mm:]
Hiu aTawm 24 BPSLE TN AT
7. UST #C oA DEC WET TO CHAMEE THE T 78 R
FRESS EWT B0 AGCEPT CHARACTER.
m:-gm:ul
]
B RIFEAT STIF £ TO ALL OTSEW EHIRASTERS.
FisE cEHZY

"‘—I REPLAT STEFE ) TG 4 FON ALl OTSLN TRAKL

EXAMPLE
TAMK =

FIG 74




SETUR
e (M4}
¥
5. COPY
E"Tll
|—| T EME
EMT NEPE MOTE 1
1. HBIM COPY SOURCE #>1
1
CEST #>1
MOTE 2
s l [ IMC{N)ENT e
ENTINCENT
Z. RES: OFF = = RES: OM
HOTE 3
Fanaiting MNVRAM
|
TAMEKDOD XXXNFE HOTE 4
HOTES;
1. THIE LGOS SETS THE ADDRESS OF THE Taksl TO BE COPED FROM.
2. THIS LOOS SETS TWL ADDRESS OF THE Tapsl T0 BE CoPED TQ.
3, PRESS THE SISET PUSHEUTTON (5] O THE CPU BOARLD.
4, THE DATABASE 15 mIW (NTWLIZED.

COPY FUNCTION

F10 75




THIS LOOP TOGGLES
BETWEEN D & 100%

THIE LOGP TOGELES

THIS LOOP TOGGELES
THE LOAWW LEVEL RELAY

THIS LOOP TOGGLES
THE ALARM RELAY




AB System alignment

AB.1 General

A number of parameters are application dependent. For most products, the factory settings
will work satisfactorily. In some applications, fine tuning may be necessary, This is best
done after the sensor is installed and the product is cycled in the tank.

AB.2 Critical parameters
H2 (Sensor length). Ensure that this is entered correctly in feet (meters x 3.28)

#25 (Blanking).,  This is the length in feet of the unised portion of the sensor that
the product never reaches. Refer to Appendic C2.

#11 (Method). This is the computation method nsed to determine level. For
applications in solids in tanks greater than 208 (6m), it should
rernain af the default setting [“Auvioscan™), For more
information, refer to Appendix C2.

The LM7T000 computes test data while a tank is being scanned. This can be viewed

by wsing the “Test” and “Inc™ keys. On multi-tank systems, the data is overwritien

by test data from the next tank. For this reason, the data should be collected as soon

05 a reading for the tank is displayed. If this is not practical, temporarily tem off the
scans fior other tanks whibs the test is in progress.

AB.3 Zero adjust (Dona in AutoScan Made)
1. Ensuse that the tank is empty.

2. Note the %full valus on the display. The reading should be less than 2084, (It
not, refer io Section A9),

3, Immediately press the following keys and record the displayed test data,
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KEYSTROKFE ~ LCD Display

“TEST" 1-QF XOLX
b | 2- DVmt XX
“INC FDair XXX

If QF is greater than 65, copy the Dair value into Vair (Sensor Parameter #4). Change %eext
(Sensor Parameter £6) to 3. Otherwise refer to Section AD, The revised Vidr is usually a few
percent (less than 5) lower than the default value. If Dair is more than 5% different for the
default vabue, it could indicate that the tank i nol empty or that the sensor length in the
database is not the comect value.

AB.4 Span adjust

Complete steps 1 to 6 if the “Autoscan™ method (parameter #11) is selected, It is preferable
to do this adjustment when the level is more than 50%. Complete step 7 only if the “Basic™
method is selected.

1. Determine the actual empty space (in feet) in the tank (i.e. the length of the exposed
portion of the sensor). Temporarily change sensor parameter #11 (Method) to
"Extended” and parameter #17 (averaging) to 1. Change the system parameters 1o nead
empty space in feet. (#] — Feet, #2 — Empty, #3 — Undts).

2 Reset the LMT000, Wait unti] & reading is displaved.

3. Compare this value 1o the actual empty space. Adjust Vmal (in increments of | or less)
1o reduce the difference between the two readings {increasing Vmat will decrease the

empty space reading and vice versa).
4. Repest steps 2 and 3 until the difference between the two readings is less than 111,
5. After Vmat is determined, change VmatHi (parameter #35) to Vimat + 2.
6. Fehom the sensor and system parameters (changed in step 1) 1o their previous values,

7. Determine what percentage of the sensor is immersed when the tank is considered to be
100% full. Round it off to the nearest 1%. Enter it nio the second strapping point under
DMap%. To ensble the strapping tables, go to the System Dats and change parameter #1
io “Strap ThI".




A9 Troubleshooting using the keypad

AS.1 General
Section A6 describes how to identify wiring faults and'or defective modules. This section
describes how 1o identify and correct problems inside the tank. Incorrect readings can be
caused by one ar more of the following:

= There is a false echo from the support stand of the sensor,

- There is heavy product buildup on the sensar.

= Inlow dielectric products (such as plastics), the echo from the bottom of the sensor

15 langer than the echo from the product surface,

Any of the above problems may cause erratic readings. The following procedure shows how
to identify and reject any false echoes.

1. Setthe scan to “OFF" for all other tnks while this test is in progress,

2. Change the following sensor parameters (o the values shown below (#31 must be
refumed to 75 at the completion of the test):

#31 (QFT) to 0.
#34 (Vimat) to 50
#25 (Blak) 10 0

3. Press the "Resef” bution and wait until a level reading 15 displayed.

4, Enter the kevstrokes shown in Table 1 end fill in the values under “TEST DATA”,

5. Press the “ESC” key to retum to “RUN" mode.

a7



Amplitude

KEYSTROKES | TEST DATA | KEYSTROKES TEST DATA
TEST 1-QF INC 10-Len2
INC 2-DVmt INC U-Amp2__
INC 3-Dair INC 2-Lend
INC AHL INC 3-Amp3_
INC 5-AnH INC 14-Lend
INC 6-Lenl INC 15-Ampd
INC 7-Amp0 INC
INC B-Lenl NC 17-AmpS5
INC 9-Ampl INC 18-5dg

Table 1

Ampl, 1,2, 3,4, 5 are the five largest echoes sorted in order of magnitude, Amp0 being the
largest (In most cases, there are less than 5). Lend, 1, 2, 3, 4, 5 are their corresponding
:Eﬂmhf:ﬂ{mmﬂ.ﬂ}frmﬂmnpnfﬂum To assist troubleshooting, these
echoes can be sketched out as in Fig 9-1. Echoes that are less than 5% of Ampl can be
disregarded. The “DEC" key can be used to display a previous value, Press the “ESC” key
to retum to the “RLUIN" mode.

In the example in Fig 91, there ase three echoes. Lenll (False top echo) is caused by the
mounting flange. Lenl (False bottom echo) is the echo from the end of the sensor. Len? is
the true echo from the product surface,

Physically determine the actual empty space in the tank, Examine the collectad data and
identify the correct echo. The following procedure shows how to eliminate the remaining
echoas,

v
1 __-—\\ [_L
False top _F\'Lﬁ-— Trueecho | | FRSeROtom 15
echo ¥ 'L.J!'-...+.
Leng Len1
Distance from the top of the tank

Fig 9-1, Typical echo graph




AS.2 False top echo

This echo may oceur within the top 5f of the sensor. Parameter #22 (Slope) can be used to
minimize it. It has seven scttings (A to G). Repeat the above test for each of the seven Slope
settings. Chooss the Skope that has the smallest top echo, If the echo is not less than about
half the troe eche, increase *Autotune” (Parameter #29), until it is larger than the distance to
the false echo by 2. (Example: If the echo is at 6ft, set “Autotuns™ to 8). This value should
not exceed 154t (4.5m) or 25% of sensor length. If there is no false echo, return this value to
its default (5).

In some applications, this echo may occur in the unused top portion of the sensor. Refer 1o
Appendix C2, Parameter #235 (Blanking).

AS.3 False bottom echo
To correct this, wait until the tank is empty and do the Zero Adjust (Section AS). A
temporary solution i to reduce %eext in increments of 1, repeating the test each time umil

the bottom echo is eliminated, If after the above steps, QF is now greater than 75, copy
DVmt into Vmat (Parameter #34) and retumn QFT (Parameter #31) o 75,

A9.4 Product buildup
In applications where product buildup ocours, the quality factor (QF) may be below 75. In
these cases, Vmat has to be determined by trial and ermor.

1. Temporarily change “Method™ (Parameter #11) to “Extended™ and “Averaging™
(Parameter #17) 00 1,

2. Retum to run mode and wait until the display has updated.

3. Compere the reading with the actual Jevel in the tank,

4. Keep adjusting Vemat (returning to "RUN" mode each time to view the reading)
until the correct reading is displayed (Increase *Vmat™ to increase the level
reading and vice versa). Typically, values for “Vmat™ are between 50 and 77,
VmatHi should then'be set to Vimat + 2.

3. Retum “Method" to “Autoscan” and “Averaging™ to its previous value, Ensure
that QF is ==t to its default valus (75),




Section B - Diagnostic Software

B1 General

This section describes how to commission and troubleshoot the LM7000 using the PCBLUS
diagnostic software, PFCBUS is supplied on a 3.5 diskette with each system._

B2 PC Requirements
The following are the minimum requirements:

£ IBM compatible.

- A 386 with a math coprocessor.
- 640K RAM

- 3.57, TA0K. floppy drive.

. ME-DOE 5.0 or later

- R5232 Port (COM] or COM2)

B3 RS232 Connection

The LM7000 has two communications parts (Fig 3-1, in this Section). These are degignated
COMO and COM1. COM1 s used for diagnostics. This port is also used to interface with a
built-in telephone modem. For a local RS232 connection, first remove the jumper cahle to
the modem board,

LMI7000 Computer
CPU (607001) PC(DBY) o PC (DB25)
(Conpecior 12, COML)
PIN 6 (TX) PIN 2 (RX) FIN 3 (RX)
PIN 5 (RX) PIN 3 (TX) PIN 2 (TX)
PIN 4 (GND) PIM 5 (GNLY) PIM 7 (GND)

For runs in excess of 30ft (15m), a line extender (short haul modem) s recommended. Refer
to Fig 3-2 in this Section,
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Fig 3-2, Short Haul Modems




B4 Startup

Create a directory on the hard disk. Copy the complete contents of the [iagnostic disk to
this directory. To run the PCBUS program, type in the following:

LM7000 [Enter] {or LM7000 /2 [Enter] if COM2 is used)

The Main Page (Fig 5-1) will be displayed. The message "Remote data load" should now
appear at the bottom of the page. If there s 2 problem, the message "Commurications fadl”
will be displayed (Refer to Section B7, troubleshooting), if not, the message "Remole on
line" will appear after about 10 seconds.

The PCBUS program is organized in a series of menus and submemus. The Amrow (Cursor)
and Enter keys are used to select different merus and pages. The "Esc” key s used to retum
to the previous menn.
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BS Data Entry

Appendix C2 contains a list of all sensor and system parameters. The defult values for most
of the parameters should work in the most commeon applications, i.e. powders and granular
materials in tanks greater than 204t (6m). For different applications, refer to Appendix C2.

Ll B B 1 g Litt

e B i e

BINDICATOR
PHASE TRACKER

PCHUS:E4E, S5 [FRON=AUE 3

i3k im

Fig 5-1, Main Page




B5.1 Initial settings

On the Main Page (Fig 5-1), the-cursor will highlight “Setup". Fress the Enter key 3 times
to access the Tank Diata Page (Fig 5-2). This figure highlights the paramneters that st first
be adjusted or verified before the system checkout can be completed.

There are three types of data:- Mumernic (Example: Sensor length), Logical (Example:
Display format) and Alphanumerc (Example: Tenk name). To change a parameter, use the
arrow keya to highlight it. For nomeric and alphamimeric data, type in the new value. For
logical data, press the Enter key until the correct setting is displayed. The command fine at
the bottom of the page provides more information on the selected parameter.
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Fig 52, Tank Diata Page

This is the sensor database for single tank systems or for the first sensor in & multi-tank
system. This page also contains the system parameters, These parameter appear on every
Tank Data Page but only need to be modified on the first page. Check “Expanders™ (System
Parameter #6). This specifies the number of expander boards connected directly to sensors
{1 for 1-8 sensors, 2 fior 9-16, 3 for 17-24 ctc.), Ensure that this is set correctly. I this value
must be changed, it is necessary to resed the system. This can be done by pressing the reset
pushbuston (S2) on the CPU (Section B3.1, Fig 3-1). If this has 1o be done, wait until the
“Remote on line™ message reappears.

First choose a display format (System Parameters #1, #2, #3). The display choices are
described in Appendix C2.

Move the cursor 1o the rdght of “Tank Mame™. Enter the tank name (up to 7 alpha-numernc
charaeters), Ensure that “Tank Scan™ is *ON™. Enter the sensor length in feet (to one
decimal place) next to *Sensor’.




“h-[-.-_:hnd"{l"lnmw#llj is the computation method used to determine level. For
npp?mﬂm in solids in tanks greater than 208t (6m) in solids, it should remain at the default
setting ("Autoscan”), For more information, refer to Appendix C2.

“Elmhng“:}?mnﬁn#zs}isﬂuhnglhhfmufﬂ:mmﬂpnrﬁmulh:mpnfﬂu
sensors that the product never reaches. For more information, refer to Appendix C2.

If there is maore than one sensor, press “Esc™ to retum to the sensor map page (Fig 5-3). Use
the Asrow and Enter keys to select the next position. Repeat the above procedure for all
semsors. On completion, retumn i the main Page (Esc, Esc, Fsc).

Ty e oo Ezii
Tomi T&levi & lim
Ted MaB  Gegly  Bepll  Pedd Bl Gpdi Wit EmE
n (i i i iT] 5 s i’ i
ulm m H T 3 [ 1
Fig 5-3, Address Map




B6 Fine tuning the parameters

This section describes the method of venfying and, if necessary, adjusting application
sensitive parameters. From the main PCBUS page, arrow right 1o select “Tiagnostics™. Press
Enter and choose *Hardware Test™ from the Diagnostics Menu (Fig 6.1).

lar Fag [ ]

I::':I\u:::u-rrl —_ B
PHASE TRACKER

PLEG AV e [P Ve 3

Fig 6-1, Diagnostics Menu

Cursar to the salected tank. Press Enter to select the Hardware Test pape (Fig 6-2).
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Step 1. Fress Enter to the display the Graph Function menu (Fig. 6-3).
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Fig 6-2, Hardware Test Page
Step 2. Press Enter to select “Calibr™(ate).
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fustoscq "0t 8190 6
Blankin Detfa1 tput Autotune Scan Er
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Fig 63, Graph Function Menu




Step 3. Cursor
o “0OFF" and
press Eoter to
draw the graph.
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Fig 64, Calibrate Graph

If amy problems exist, carmect them before procesding and return to Step 1.
Otherwise continue with Step 6.

Step 6. Cursor to Calibr{ate) and press Enter to display the function menu,
{Fig 6-3).

Step 7. Cursor to Echo and press Enter to select.

Step B,
Copy [mat firaph Echo (Trest 195y Chamel 5 Ualn
irio Fiest SENSOR PRRARE TERS
Bethod W & Wndow  Wair i Ext
Bazic &h.00 10 §6.00 §
Fianking GF1 Bel Digir Aummgne Scan End
o F Em OFF 1.00 17 5 160,00
o Sipe Trel] Coarse  Resol
PI'H-!EI!E-‘I-‘M f @ u '|Im l].IIJ
draw the farcor  Oelay M lev  Term Low fe-Learm
graph. /00 00 L@ 5 0FF
Fig 6-5, Echo Pattern
Generation




Skip steps 10 and 11 (Slope adjustment) unless the tank is empty or there is at beast 204t
(6m) of empty space.

Step 10,

Hode the fcta w5 Mstance (A Tant20
size of the
false echo 158
ﬂfﬂﬂﬂ_h -4 64
the portion A7

A0 40 HA 13 M % A IR N3 /A Aol
vestical Figure 6.6, Echo Graph with interference

False Echo True Echa

Graph Eche %nm 25 Channel 0 Ll
Step 11: Cursor to B PEDARCTERS
“Blope™ and press Meod Uit ¥ mnday  Wair ¥ Fxt
Enter to select "B, PuteScas &S00 il ey E
Toggle “OFF" 1o [ Blanting] 07T Ael Duipss Buroiune Scan £nd
i Wi [l B o e
= e 1] oar gg 4]

of the ;;BE;;:& [ F 1 L. L

S Oelay fin Lew  Torw Lew Be-Learn

a0 0L 1.80 ¥ FF

Fig 6.7, Slope Selection

Repeat step 11 for Slopes C, D, E, F, G. Choose the Slope that minimizes the false echo as
in Fig 6-9.

In many applications, a portion of the sensor is still exposed when the tank is full, If this
length (in feet) can be determined, it should be entered under “Blanking” (Fig 6-8). This will
filber out any false echoes that might be causad by the sensor support nozzle.

Ecta w5 Bastance (0.} Tankid
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Fig 6.8, Comected Echa Graph
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Step 12, [fstep 11 does not
reduce the false echo to at
least half the true echo, use
the “TAB" and “SHIFT™
keys to place a line cursor o
the right of the filse echo as
shown, Round off the “2”
value 1o the nearest whole
number and copy 1t inio
“Autotune". The “X™ value
is the distance from the top
of the tank.

Fig 6-9. Awtotune Adjustment
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Step 13: Perform
this step ONLY IF
the tank is empty!
Copy DV air into
WVair. Change the
value in % Ext o 3.
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Fig 6-10, Zero Adjust

: In applications where product buildup may occur, Step 14 should
e mmmmmmmmh&mm

tmes,
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Note:  Perform Step 14 when the level in the tank is as high as possible, preferably
more than 504,
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Fig 6-11, Span (Vmat) Adjust
Step 14. Verify the following on Fig 6-11:
“QF" s greater than “CF T
“Space” is greater than *Autotanes™

“DVmat™ 15 oot equal 10 “Vmat™

If all the above conditions are true, copy “DVmat™ into “YVmat™, If not, do one of the

following:

1.

A

k3

Check the actual empty space in the tank. If it matches the “Space™ value,
reduce “Autotune™ to 1 less than this value, Repeat the echo graph and
update Vmat. Retumn “Autotune”™ to its previous value.

Copy the Vmat from another tank with a similar producs.

Repeat the test when the level is lower.

When Vmat has been determined, go to the Tank Data page and change
YWmatHi (sensor parameter #35) 10 Vmat + 2.




Step 15. 100% Adjust. Determine what percentage of the sensor is immersed
when the tenk & considerad to be 100%%full. Round it off to the nearest 1%
Retum to the Main menu (Esc, Esc, Esc), select “Setup™ “Stmpping Thi" and
select the tank. Copy the Yafull value into the location indicated in Fig 6-13.

Fig 6-12, Setup Menu
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Fig 6-13, Strapping Table
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Fig 6-14, Tank Data Page




To view the level in all tanks, return to the Main Page (Esc, Esc, Esc), cursor
to “loventory” end press Enter (Fig 6-15).
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Fig 6-15, Inventory Menu

Cussor 1o “Mumesic™ and press Enter, After a few seconds, the levels will be
displayed (Fig 6-16).
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Fig 616, Numeric Display

To exit PCBUS, refum 1o the Main Menu (Ese, Esc). Cursor to “Exit™ and
press Emler.




B7 Troubleshooting using the computer
B7.1 Wiring checks

The System Alignment (Section BS, steps 3-5) will reveal any faults in the coax and two of
the three twisted pairs (VI VD=, VR Gnd). The third pair, D+ D-, supplies a bias current
{Imat) to control the magnitude of the bottom echo from the fres end of the sensor. It can be
verified by observing its effect on the Echo graph.

Execute the Calibrate graph. With Ttest set to the Imat value, execute the “Echo™ graph.
Change “Hest” to 0 and redraw the “Echo™ graph. The amplitude (Ampl) of the secand echo
with “Ttest” at 0 should be at least twice as large. See Fig 7-1.
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1% 1]
g | 1, | S e ltest=10
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Fig 7-1 Typical Echo Graphs
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If there is no observable change with [test, check the D+, D- pair.

Caution

In large tanks (90ft, 30m+) of high dielectric products (such as grain), This test may not
work al high tank levels becanse the signal is attenuated. The change in the botiom echo
with liest may not be observable. In these cases, repeat the fest at lower tank levels.

B7.2 420mA

There are no zeTo or span adjustments for these circuits. Enter 100 under “4-20mA” (Foree)
to force the output to 20mA. Enter 0 1o foree the output to 4mA. Each channel is equipped
with a red LED, This can be used to verify the 420mA loop. If the loop is open or the
impedance of the receiving device exceeds 300 Ohms, the LED will come on when the
output is forced to any value.

B7.3 Setpoint Relays

The two set point (Hi, Lo) relays and the alarm relay can be forced by toggling the “OFF”
undemeath each relay in the “FORCE™ box,

When the LM 7000 returns to “Run” mode, the “FORCE" will be automatically cancelled.

B7.4 R5232 Connection

The B5232 connection can be verified by using Hyper Terminal setup for direct connection
to the COM port you are using on your computer. This can be used to test the COM port on
the PC, the RS232 wiring and the transmit/receive circuitry an the LM TO),




A blank page will be displayed, In this mode, any keystroke will be transmitted on
ihe COM porl. Any printable character received on the COM port will be displayed
on the screen, The signal received ot the LM 7000 will be looped back by putting
swilch 58 on the CPU board {Section B3, Fig 3-1) in the "L" position. S8 is located
near connector J2. Turn on the power to the LMT000. Any printable keystrokes
should now be echoed back to the screen. Keep any key pressed and TX1, BX1 LED's
on the CPL will be on.

A Malfunction could ke caused by any of the following:
= The PC COM port is defective

= The incorrect PC COM port is selected

- An error in the field wiring

- A defective CPU

To Identify the problem, do the following:

= Remove the connector from J2 and short the Transmit and Receive wires together.
Any keystroke should now echo back to the screen if the COM port is functioning.

- Belect the other COM port.

- Reverse the transmit and receive wiring.

UOn Completion of the test, ensure that CFU switch 58 is retumed to the "N™ position.
A malfunction eould be cansad by any of the following:

= The PC COM port is defective

- The incomrest BC COM port is selected
- Ancrmor in the field wiring

= A defective CPU

To identify the problem, do the following:

= Remove the connector from J2 and short the transmit and receive wires
topether. Any keystroke should now echo back to the screen il the
COM port is functioning.

- Select the giher COM port.

-~ Reverse the transmit and receive wiring.

On completion of the test, ensure that CPL switch S8 is retumned to the "N* position.
BY.5 Memory Initialization

This is normally only required on an existing system where the software has been upgraded.
In somne pdher instances, the NVEAM data may be cormupied. This feature allows the
memory to be initialized to the faciory defaull seitings,

From the Main Page, Select “Setup”, “Copy Utilities™, Cursor on Menu option #4 and press
Enter. This will reset the database to factory default values. Menu option #3 resets the
LMT000, This is the same as switching the power off and on. Menu options #] and &2 are
not ueed.
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Section C - Appendices

Appendix C1: Theory of operation

C1.1 General

A two conductor unshiclded sensor is suspended in the tank. Its impedance is a function of
the material in the air space around the sensor. When a high frequency signal is transmitted
into the sensor, a part of the signal will be reflected from any point where the impedance
changes. This will normally oceur at the product surface. A reflection will also ocour at the
end of the sensor,

This can be llustrated graphically. Refer to Figs 1. 2 and 3. The pulse echo graphs show the
time taken by different echoes to retumn to the transmitter. When the tank is empty (Fig 1), &
is the transit time of the signal from the end of the sensor. When there is product in the tank
(Fig 2}, 1 (surface echo) is the transit time of the signal from the product surface. The sigmnal
velocity in air (V) is & known constant and is not product dependent. From this, the empty
space in the tank can be calculsted. By subtmcting the empty space from the sensor length,
the level in the tank can be determined. The magnitude of this echo is a function of the
properties of the product in the tank. For light materials, it can be as low as 3% of the

The velocity of the signal below the product surface (V) is dependent on the properties of
the product (density, moisture content ete.,) It is always less than V. Because of this, the
transit time of the signal t; (botlom echo) increases with rising level. I Vg i known, this
echo can also be used to determine the level in the tank. Because all of the transmitted signal
is reflected, this echo is equal to 100% of the transmitted signal,

Fig 3 shows product buildup on the sensor. An additional echo () 15 generated. Because of
oceur between 0 and time t.. Becanse the transit time for the bottom echo is always greater
than t,, it can be relishly used to determine level, as echoes caused by buildup, etc., can be
rejected.

Phase tracking uses bath surface and bottom echoes to determine level, When there is only
one dominant echo from the product susface (i.e. less than t;), the program automatically
calibrates Wy from i, ty and Vg (this is described in Section C1.3). When there are
multiple echoes, V. is not updated.




;

Tank ampty
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C1.2 Signal quality measurement

Each time a measurement is taken, & validity check is carried out. This is called the Quality
Factor (QF). See Fig 4,

| 1 ,
U

i B
PULSE ECHO GRAPH
FIG 4
QF = wj_{

Where X and ¥ are the amplitudes of the two largest echoes.

The QF is a measure of eonfidence in the reading. For example, & QF of 1008 s an
indication of a single, dominant, echo, whereas a QF of 0% indicates two echoes of equal
magnitude. A high QF ensures that the reading will be carrect and Ve s updated.




C1.3 V.. computation

Refer to Figs 1 and 2. Tpand 1) are first computed. As previousky noted, the flight time of 1
is proportional to the level in the tank. Tj - L is equal 10 0 when the tank is empty and iz &
maxirmum when the tank is foll. i can be seen that

(t—to) Via
(Il— ] "~ Var

By rearranging the above

C1.4 Level computation using the bottom echo

The level (L) can be computed from Vi, Var, L &nd 1; using the following formula-

(t—teVmat

L= Vo Vo)

i



Appendix C2: Parameter description

C2.1 Sensor parameters

FARMS  KAME
# SCAN
#2 SENSOR
#3 DELAY
w4 Vi

DESCRIFTION

Enables or disables measurement of a sensor position.
This is used in multiple tank applications to disable
measurements from positions where no sensor is
connecied. Set to "OFF" for these positions.

Enter the sensor length in feet (meters x 3.28). See
parameter #3.

If the sensor is mounted on a standpipe, add the
height of the standpipe to the existing value and
reduce sensor lenpth (parameter #2) by the same
Amoamt.

This iz the velocity of the signal in the exposed
portion of the sensor expressed as a percentage of the
speed of light. This fiactor is dependent on the type of
sensor used. Choose from one of the following:

LMTORTIS (Telwel) - 863

LAMTI0 {Rare 55 Bod) - 104.0
LAMT700 { Rare 55 Cable) - 27.0

This parameter may require a final adjustment to
compensate for product buildup, Refer to Section AR
(keypad) or B6 (PC).
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w3

w11

#12,¥13
#14

HWINDOW

WEXT

LOW ALARM

METHOD

This is wsed to filter out echoes due to product
buildup, Tt ehould remain a1 its default value (400,

This is a tolérance parameter on V. It should oaly be
adjusted when Vg is adjusted. Refer to Section AR
(keypad) or B6 (PC).

This is the high level relay setpoint. Units are in
Sofull. Enter a value in percent to a resolution of 1%
The relay deenergizes {contact opens) when the level

excocds the setpoint.

This is the low level setpoint. Units are in $6full.
Enter valus in percent to a resolution of 1%. The
relny deenergizes (contact opens) when the level
drops below the sstpoint.

The relay logic can be reversed by changing System
parameter # 14 (Fadl-safe) from “ON" 1o “0OFF",

This is the computation method used to process the
signal from the sensor, The two most commonly used
methods are “Basic™ And™ Autoscan™. The “Basic™
method is used in hquids and beavy granular
products. The “Awtoscan™ method utilizes both
surface and bottomn echoes. The Autnscan method is
used when the surface echo 15 weak (for example,
plastics) or where there is a possibility of buildup. For
sensors |ess than 208t (6m) and “Blanking™ (see #25)
it least 4ft (1 2m), the Basic method i usually
sufficient, Otherwise use the “Antoscan”, The scan
time for the autoscan method is about 6-8 ssconds.
The Basic method is 2-3 seconds,

Mot used,

Terminating network bias current. This is sef to match
the expecied diglectric constant in the measured
pﬂdnu{animiui.miznlhu bottom echo). The defaulkt
is 255, This is the correct setting for all applications
using the LM64035 flexible sensor, For liquids and
applications using rigid sensors, adjust this valoe to
minimize the bottom echo. This should be done when
there is at least 60 (2m) of product covering the
sensor, Repeat the echo graph (Section B&) for
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#15

#16

#17

#18

1%, #20,
#21

AVERAGING

RECAL
COUNT

SLOPE

different values of Imat, Choose the value that gives
the smallest bottom echo.

This identifies the type of terminating network at the
énd of the sensor. The walue for the

LMe405 6406490 sensors is (. For other types,
enter 255.

Error count. When an emror condition 15 present, the
4/20 output will be forced to 0mA. This parameter
can be used to filier ol occasional emors. The emror
count is the number of succeasive ermor messages
which must occur before the 420 output goes 1o
Eﬁ_mwhl-ﬁimmﬂﬂiﬂg

2-16 successive readings can be averaged. Increasing
should only be done in applications where the rate of
level change is slow,

This parameter sets the mumber of measurements
between recalibrations. This should remain at s
defanlt value (10),

These pammeters control the output signal level,
These are used for factory testing and development.
These should remain af their defanlt values shown
below in brackets.

19 Ref Limit (2000,
20 Ref Output (175)
21 Ref Mode (AUTO)

This parameter is wied to correct for interference from
the sensor mounting nozzle. Refer o Seciion A9

(keypad) or BT (PC).
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#23

wad

#25

w27

w2E

w29

#30

#31

RE-LEARN

BLANEIMNG

SCAN END

COARSE INC

AUTOTUNE

QFT

This is for factory testing, This should remain at its
default (OFF),

This is an amplitude threshold (Amp) for the surface
echo. The default value is 1.0. This is suitable for
most products, This echo is part of the fest data (see
Section A%). It can also be viewed on the echo graph
{Section B6). In some low density/dielectric products,
the echo may be less than 1.0. In these cases, set this
parameter to (L2,

This parameter can be used 1o filter out any echoes
cauzed by the sensor mounding nozzle, Determine the
length in feet of the exposed portion of the sensor
when the tank 5 considered to be completely full. Set
the parameter 25 close to this vahee a3 possible.

Caution: If the level in the tank goes higher than this
sefting, erroneons readings may result. If this mumber
cannot be determined, this parameter should remain
alt its defsult value (1.0).

This is the upper limit of the search window for the
bediom echo, Thiz is & percent of sensor length, This
should only be changed from its default (160) if the
respanse time needs to be reduced (see Appendix C6).

This is a coarse measurement resolution. The level is
first determined to this resolution, The default is 1.

This is the measurement resolution in percent. The
default iz 0,1%.

Parameters 26, 27 and 28 can be adjusted to reduce
the scan time. Refer to Appendix Cé.

This is minimum distance in fest from the sensor
Nange where the surface echo provides a reliable
measurement. At higher tank levels, the bottom echo
1% used to determine level. Refer to Section A9 or Bé.

This is the threshold on the generator output, This
should remain at its default value (2550

Quality Factor Threshald (QFT). Refer 1o Appendix
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32

#313

#34

#35

TERM LEV

AD FILTER

WmatH-

Cl. When the Signal Cuality Factor excesds this
vales, the level is Determined from the surface echo,
Ortheradse the boltom echo is used. This should
remain at its defankt valos (75).

This is an amplitude threshold for the batiom echo.
The default value is 5. This is suitable for most
applications. In some applications, it may be
attenuated below this value. This may ocour at high
levels in tanks > 90ft (27m) with heavy products
such as wheat. In these cases, reduce this parameder o
2

Used for signal filkering. This should remain af its
defaul value (1),

This is the velocity of propagation of the signal in the
siored Product. This parameter is used only with the
Autoscan Methods, This is the default value on power
value. This is called the Dynamic Vimat (DVmat), It
i5 saved in RAM. Refer to Appendix C1 (Theory of
Operation).

This is the upper limit for Vmat. When Vmat is
compated, values greater than VmatH are rejected.
This value should only be set after Vmat is computed

when the tank level is &t a maximum. It should then
be ==t to Vmat + 2.
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CZ.2 System parameters

FARMM  NAME

T-11.

12,

14.

15

16,

DISPL. FORMAT

SCALE

DISPL REEOL

SEQ.

EXPANDERS

AFPPLICATION

FAILSAFE

COMMS DLY

4-20REV

i) )]

The selected units are for the display only. Select feet,
inches, meters or centimeters, To activate the strapping
tables, sebect "Stp ThI".

Select "Full® to display level of product or "Empty™ to
measure space (outage).

Select % ar units (chosen in parameter #1).

Select 1, 2 or 3 decimal places. This will determine the
resolution of the display and any other nimenc database
entries. This value should be s2t to give a display resolution
of about 0.1% of sensor length.

Set to 1 to scroll the display through all tanks, Set to 0 to
dizplay a single tank . Use the Inc™ and "Dec”™ keys to
select other tanks.

Enter the total number of expanders that are connected
directly 1o sensors {1 - 6).

These parameters relate to frequency ssttings. The defaalt
settings are listed on the LMT00 Datacheet, These values
should not be changed by the user,

This parameter is used for backward compatibility with the
original version of the 606450 IS Barrier. For all
equipment shipped after Jan®97, s=lect “Standard”,

This parameter controls the operating logic for the kigh and
low setpoint relays. In fail-safe mode (OM), high level
relays break on rising level and low level relays break on
falling level. These states ane reversed when s=t to “0FF".

This parameter confrals the semal commumications rafe,
Leave at the default value (2.0)

Set this parameter o “0ON" 1o reverse the 4720 outpuwt
(100% = d4mA, (%% = 20mA}, The default is “OFF".




17. BROADCAST  Level dats is continuously transmitted from the COMOD
port. To disable this feature, set this parameser to “OFF".

18. Det_Riy Ts Detector Relay Test. This parameter default is "0OFF",
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Appendix C3: Strapping tables

The LM7000 determines the percentage of the scnsor that is immersed in the product in the
tank. This does not take into accovnt product below the end of the sensor, Also, in powders,
because of the surface slope, a part of the sensor may still exposed when the tank is full
(1009%). The example shown below shows how to comect for this. Strapping tables may be
used to do any or all of the following:

= Define the “top” (100%) and “boftom™ (0%) points if these are at [ocations other
than the top end bottom of the sensor.

- Comvert linear measurements 1o volumetre measurements in tanks and vessels
that have complex shapes,

= iviain even greater accuracy throwgh linearization of the response of the
LAIT000.

- Convert to mone wnusual units of messurement that are nod avadlable under the
basic settings (Tons, Gallons, Litres, Pounds ete. )

- Compensate for any repeatshle vessel conditions that affect the readings.
= Compensate for the amount of material that is below the end of the sensor,

A strapping table may be huﬂnimﬂluhlﬂuuhmqrﬂnun}'utmpmusfﬂﬂhm Fig
C=1). Esch sensorftank has its own table. To configure a stmpping table, first determine the
desired values (weight, volume or 34) for up fo ten %efoll readings on the display, Arrange
these values in ascending order in two columns. The left column being the displayed %afull
and the right column the comected outputs, The first and final points on the left band column
must be O and 100%% respectively. Intermediate values must be in increasing order. Enter
these values into memory locations x % (displayed $6full) and x Comected Ctput, where x
is the strapping point, To activate the strapping tables, go 1o the "system data® menn and
change parameter £]1 {unit) to *Strap Thi” and parameter 3 to % if the final owtput is in %o
otherwise, s2t this parameter 1o "Units®,
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3.1 Example
- Sensor length is S0ft
- When 1% of sensor is covered, there is 5% in the tank.
- 3t (6%) of the sensor is still exposed when the tank is 100% full,

5% of the product is below the botiom of the stnsor. When the tank is 100% full, the display
will read 94%. To comect these readings, enter the following values into the strapping table.

Strapd 2 Full Comected Output
1 0 0
2 1 6

] 94 100
[ 100 100
. 100 100
6 100 100
7 100 100
8 100 100
A 10 100
10 100 100

Fig C-1, Typical strapping table

The abowve table is a conversion from % to %. When converting to other units, such as tons,
construct a similar tahle. Note that the final strapping point must have a 100 on the left
column and the tank capacity in tons on the Aght.

When a strapping table is activated, the RS232, LCD display, 4/20 and relay outputs are all
determined by the comected values on the right hand columm.




Appendix C4: Error messages

Error Type 0

0.0  This may occur during auto-calibration
Recommended action

Mone, This condition will clear automatically
Error Types 11, 14

11.7  Scan freq. decreasss in middle of sweep
141 NVRAM test fuil

Recommended action

1. Cyele the power
2. Erase dotwbase and reprogram.
1. Reploce Comtroller Stack.

Error Type 15

15,1, 15.2 Systern frequencies set incomectly
Recommended action

Verify System Parameters £, 9 and 10 against the datasheed.
Error Type 16

16.1 A faihure

162 AT read ermor

163 AT calibration error

164 Phase lock ermor

Recommendad action

1. Inifiatize the databass

2. Check the 5V, + 12V supply on the PEL] Board
3. Replace the Controller Stack
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Error type 20
20.1 Loss of signal

Recommended action

Error Type 21
210 Detector relay not switching

Recommended action
Tum off system parameter 18

Error Types 30, 31, 33, 34, 35

30,1 All seans tumed off.

30.2 Scan turned off for this tank

31.2  Parameter #17 not between 1 and 16
33.1 20mA parameter |ess the 4mA parameter
341 CoarseInc=10

342 Finelpe=0

343 Delay Length=0

344  Signal velocity =0

345  Strapping table error

346 Divide by zero

T Vmai> Vair

B Parameter #31 > 100

349  Vmat > Vair

35.1 Frequency sieps greater than 130
352 Echo buffer greater than 40

353 Processed readings preater than 160

Recommended action
Check the sensor, system and strapping table databases.




Error Types 40, 45, 46

These apply to communications with a PLC only.
Recommended action

Venfy communications wiring and PLC programming.
Error Types 47, 48

These apply oaly in the PCBUS program.
Recommended action

Verfy communications wiring. Probilems could be caused by incompatibility between the
EPROMSs and the PCBUS version. Check with factory, if necessary.

Error Type 51

51.1 NVREAM fuilure
Recommended action

I, Erase database and reprogram,
2, Replace CPL bogrd.

Error Type 57

57.1 Nosignal on VD4, VD- pair.
572 Level > 6000mV. Keep increasing parameter 20 in steps of 5 until problem
dizappesrs,

Recommended action

Check the coax eable and the VD+, VD- pair.
Error Type 59

594 Mo echo from sensor termination.
Recommended action

Reduce sensor parameter #32 in steps of 1 until the error is cleared. If necessary, reduce it to
0. This parameter is the echo threshold,
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Appendix C5: Dipswitch settings

C5.1 CPU and DAS

o

[Moduled Switch# Description
CPT210053 51,1055 These are used for network addressing . For
single LM7000 systems, all five positions are set
to “OFF". For networking applications, refer 1o
Interconnection Diagram, Fig 13-10,
81,6 Mot used.
8517 Used for software identification of LCD type. Sel
1o “OFF™.
SIE DAS type. CPTZ10007 = "OFF"
CPT210124 = "0ON"
51,9 #4/2) module type. Set to “0N™ for equipment
shipped after Jan/96,
51,10 Set to “ON™ to disable Reypad.
82 Reset pushbunton. Used 1o initialize system.
53 Watch Dog imer. Used in “OFF " position only
for factory test. Normal pasition = “0ON™.
84 EPROM memory size. Normal position - 512K,
55,56 COMUO serial port, Select RS232 or R9485,
Mormal position:= “I",
57,58 COMI serial port. Sclect R5232 or R5485.
Hommal position:- “T™
CPT210007 85 DC Bias cusment factory test.
Mormal position:- “Normal™.
CPT210124 55-510,514, | These are for factory test only. The normal
822 523 position for all switches is “N"™




©5.2 PSUA (CPT210010), Dipswitch 52

Sensor Addresses 1 | 2 a 4
18 OFF | OFF | OFF | OFF

316 ON_| OFF | OFF | OFF

17-24 OFF | ON_| OFF | OFF
2532 ON_| ON | OFF | OFF
33-40 OFF | OFF | ON | OFF
41-48 OM | OFF | ON | OFF
Dipswitch 52 [ -
All Auxiliary Stacks OFF | OFF | OFF | OFF
Main (Controller) Stack ON | OFF | OFF | OFF

€5.3 4-20mA Module (CPT210002), 4 Posn Dipswitch 51

l%

Sensor Positions | 1 | & 3 4 |

1-8 OFF | OFF | OFF | OFF

016 OW | OFF | OFF | OFF |
17-24 OFF | ON | OFF | OFF
25-32 ON | ON | OFF | OFF
3340 OFF | OFF | ON | OFF
4148 ON | OFF | ON | OFF
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Appendix C6: System scan time

The response time of the LM7000 is dependent primarily on the measurement resolution
(Sensor Parameters 827, #28) and the computation method (Sensor Parameter #11) and the
size of the search window (Sensor Parameters #25, #26).

C6.1 Measurement resolution

Parameter #28 defines the measurement resolution. The default is 0.1%. In many
applications, this may not be necessary. The larger this value is, the faster the
response time, The table shows different resolutions. Enter the desired resolution
into parameter #28. Parameter #27 is the coarse resolution. This is a percent of
sensor length. For sensors up to 204 (6m), select #27 from the table below,

(5]
% resolution (¥28) | % Coarse Inc ey ol

_ (#27) miore than 28 (0.6m).
0.0 1,'u Enmmr
0.05 20 calculate what % of
0.1 30 sensor length
10 50 24(0.6m) is and enter
2.0 10.0 it into #27,

C6.2 Computation method

The two computation methods are *Autoscan™ and “Basic™, The “Autoscan™ method
has additional checks to filter cut inferference from the sensor support moumnt,
product buildup, or atenuation of the real echo at low tank levels in large tanks.
Because of this, the “Autoscan™ method is recommended for sensors longer than
200 {em), The scan time is about twices the time required by the “Basic™ method.

In many applications, the “Basic™ method cam be used up to 304t (%m) to 404t (12m),
particularly if at least the top 3t (1.5m) of the sensor is not used and can be blanked
out {Sensor Parameter #25). If the product is granular or free flowing (no buildup),
the “Awioscan”™ fillerng features are nol necessary and the “Basic™ method can be
used,




C6.3 Search window

The window is defined by the parameters #25 (Blanking) and #26 (Scan End).
Parameter #25 represents the emount of “dead space™ (in feet) at the top of the tank,
This should be the distance to the product surface when the tank is 100% full. The

setting for parameter #26 i3 dependent on Vmat and the method wed (Pammeter
#11). Determine the value from the following table.

Parameter #11 (Method) Parameter #26 (Scan end)
Basic _110
Amifoscan i

Vmat (#34)
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Appendix C7: RS232 protocol

When the LM7000 computes bevel in any tank, the data is automatically transmitted on the
RS232 User part (Section B3, Fig 3-1) continuously transmits level data, The
commimication parameters are as follows:

Baud Rate: 2400
Parity: Mone
Start Bits: 1
Stop Bits: 1
Diata Bits B

These ane fixed in the firrmware and cannot be modified.

C7.1 Broadcast string format and definition
Dhata is transmitied by the LM7000 in only three situations as follows:
1. Initially at power-up or by depressing the reset butten, 52, en the CPT210006 CPU board,
2, O every update of level readings.
3. Omn any error condition,
It cannot be prompted to transmit data on request.

The corresponding formats of these possible transmissions formats is given below in bald
ype
1. BddSTRTD=CR=<LF=

7 Bdd%Lev=ddd.ddddxSndz=ddd.ddddxddd.ddddx-
ddd.ddddxddd.ddddxddd. dddd<CR><LF>

3. BddErrr=ddd.dddd-cCR>—~<LF>
where

<CR> Carriage Return (ASCII 13)
<LF> Line Feed (ASCII 10)

B signifies start of transmission
x one space (ASCI 32)

d {1ﬂr"1 l-l I-E-I: g ﬂglj




The first two digits following the B indicate the tank member (e.g. ‘01" through “48°).
“STRTD" indicates that the LM7000 Control unit reset, the tank number will be “00° for
thiz case only, %eLev= indicates a level reading in %afull and is followed by ASCII digis
representing the floating point number associated with that reading.

Sndg= indicates the space in fect measured from the sensor mounting flange 1o the product
surface,

The remaining four sets of floating point numbers indicate the Extended Method space
measurement, the signal amplitude, the dynamic Vmat (DVMarf) and the Chelity Factor.

- indicates the sign, a + signifies a positive value, while a - signifies & negative valus, It
is either one or the other (Le. & sign is always present).

Errr= indicates an error condition and is followed by ASCIH digits representing the exror
code associated with that particular tank.

Pleass note that the broadcast string is case sensitive. Anything other than the pre-defined
formats shounld be flapged as commumication emors. Mote also the single spaces separating
the numerical values, The string is terminated with & carriage refurn - ling fieed combination.
Brodicator reserves the rghl te appead other preces of dala in the wiere,. However, the siring
will always be terminated with a carriage retamn-line feed. Allowances should be made for
C7.2 Networked LMT000 Controllers

Up 1o 16 LM7000 controllers can be linked on an internal Celtek network. A Master
Controller is used to communicate with the user’s receiving dewvice.

The possible data format are as follows:

1. BddddSTRTD<=CR><LF>

2. Bdddd%Lev=ddd.ddddxSndg=ddd.ddddxddd.ddddx-
ddd.ddddxddd.ddddxddd.dddd<CR=<LF>

3, BddddErrr=ddd.dddd-=CR>=<LF-
The first two digits following the B indicate the system number, (they can only range from

01 to 16) and the following two digits represent the tank number {e.g. *01" through *48").
The rest of the data is the same as for the single controller.




C7.3 Checking the transmitted broadcast data

Using Hyper Terminal set up for a direct connection to the COM port you are using.
This is described in Section B7.4. Connect the computer to COMD on the Phase
Tracker. The Broadeast data will be displayed on the terminal page. The Broadcast
can be disabled by setting System Parameter #17 (Broadcast) to "OFF".

ol il i)
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Appendix C8: Typical application problems

Some epplications problems can be comrected by modifying sensor parameters.
The following is a list of typical problems and recommended solutions,

Case# SYMPTOM RECOMMENDED SOLUTION
1 Owutput reads less than 100%4 Use the strapping table to set the 100% point
when the tank is full, (Appendix C3),
2 Crutput does not read 084 when Adjost Vair the pext time the tank is empty
the tank is empty. {Sections A8.3 or B6).

Cratput drops 1o 0746 at low levels,

Reduce %ext in steps of 1. If the problem is
not cleared, adjust Vair the next time the
tank is empty (see case Z).

4 The output is unstshle, varies by | Increase “Averaging” (Sensor parameter
up to 10%6. #17) until the output is stable. The madmom
iz 16,
5 Output is stable and repeatable Use the strapping tahle to linearize the
bt is not accurate. readings (Appendix C3).

Output reads 50% or more when
the tank is empty.

Increase %ext in steps of 1% until the cutput
reads 0%

Update Vmat (Sections A8.4 or B6).
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Appendix C9: Factory support

The most effective way to use this assistance is to have the factory access your
system via the modem. If this is not possible, run the PCBUS program while in
phone contact with the factory. If neither option is possible, the user should
determine as much of the following information as possible before calling the
factory.

€9.1 System description

- Bystem size (# of sensors)

- Sensor type and length. The types are described in Section Ad.

-  EPROM verzion This is shown on the EFROM labels on the CPL
module. It also appears on the main page of the PCBLS program.

- Dioes the gystern have I8 (606450 or LM125) barriers 7.

- Record all sensor parameters. If necessary, fill in datasheets. A sample
sensor datashest is included in this manual (Appendix CE)L

C9.2 Application description

- Describe the product in the tank (granular, powder or liquid).

What is the maximum temperature in the tank 7.

- How long does it take to fill or empty the tenk 7,

- Is the tank outdoors 7. If =0, describe local weather conditions (high
humidity, heavy raing etc),

- Ifthe sensor is mounted on a standpipe, what is the height and diameter 7.

[s there active equipment inside the tank {Air cannons, fluidizers et} 7.

C9.3 Problem description

The following list of questions is intended to help the factory personnel to quickly
identify and comect most problems,

- Isthere an exror message on the LCD display 7.

If s0, which one 2.

Does the LCD display match the 4-20mA output 7.

Is the reading erratic 7. Dioes it jump 1o 0 or 100% 7.

Does the unit always read the same even when the level changes 7.

Does the error appesr io be a percent of span 7.

If the reading is currently in error, what is the current empty space (feet or meters)
in the tank ?
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Appendix C10: LM7000 datasheet

Customer; Location:

Sensor Type: Product:

Serial N¥: Drate:

Tank Mame: Position:

PARME | SENSOR VALUES PARM# | SENSOR DATA VALUE/
DATA STATUS STATUS
(DEFAULT) {DEFAULT)
1-Sean Scan 18-RCal | Recal Count (107
2-Slen Sensor length (100) | 19-Refl. | RefLimit
3-Dien De 0.5)| 20-Ref0 | Ref Output (175)
4 Vair Sig Vel in air (85.2) | 21-RefM | RefMode {Auto)
5% Wdw | Window (40% | 22-Slp Slope (A
5-%Ext Y4Extention (&) | 23-Rlm Reset DVmat {OFF)
7-Halm High Alarm (100 | 24-Mlev | Minlev {1.00
8-Lalm Low Alarm (0) | 25-Blnk | Blanking (1.0)
9-4mA Mot used 26-8End | Scan End (160}
10-20mA | Mot used 27-Cinc Coarse Inc. {1)
11-Meth Method (Awtosn) | 28-%Res | %Resolution {0.1)
12-DWM1 | Not used 29-ATne | Auiotune (3}
13-DNM2 | Mot used 30-Sthr Sig. Excur (255)
14-Iviat Imaterial {235) | 31-QFT (Quual. Fact Thrsh {75)
15-INul Inull {0) | 32-Tlev Term Level (3}
16-Ecnt Error Count {213 | 33-Filt AD Filter 3]
17-Avg Averaging (4 ) 34-Vmat | Sig Vel (material} (65
35 MmHi | Vimat masimm (76)
MNotes:

1. Sensor length, delay and scan star must be enfered in feet (meters x 3.28)
2. This data sheet applies to EPROM version 64V3.8 and later.
3. For a description of these parameters, refer 1o Appendix C2.
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interconnection Diagrams
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List of symbols

Twisted palr, 22 AWG min, overall shield,

BHNC coax connecior. Ses Section A4, Fig 4-1,

RG58 50 OHM coax cable. Do not substitute.
See Section A4.4

Building ground. 18 AWG min. See Section Ad, Fig 4-3.

20 conductor ribbon cable with plug-in connectar.
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Fig 13-1
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Inventory
Part Number
CPT210005
CPT210053
CPT210034
CPT210002
CPT210002
CPT210007
CPT210124
CPT230027
CPT230027
CPT210001
CPT210001
CPT210001
CPT230038
CPT210019
CPT210016
CPT210010

Phase Tracker PCBA Cross Reference Table

Reference
Board Number
607003
607001
607021
607006
607020
607016
607022
607004
607018
607005
607017
606450
606402
606425
607009
607002

Description

Display / Keypad

CPU with Math Coprocessor

Modem, Internal

4 Channel 4/20mA Output module (OBS)
8 Channel 4/20mA Output module
ANALOG DAS (OBS)

DIGITAL DAS (CURRENT)

4 CHANNEL EXPANDER NON I/S (OBS)
4 CHANNEL EXPANDER NON 1I/S

8 CHANNEL EXPANDER NON 1/S (OBS)
8 CHANNEL EXPANDER NON 1/S

I/'S EXPANDER MOTHERBOARD

8 CHANNEL SWITCH CARD, I/S

4 CHANNEL BARRIER BOARD ASSEMBLY
PSUB Board Assembly

PSUA Board Assembly
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