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MODEL 300

LEVEL INDICATOR

1.0 General Descrigtign

an indication of material level via a bar graph
graduated in 2% increments. The Model 300
also provides a 4-20mA current signal which
is directly répresentative of the quantity of
Material in the vesse|. A standard feature of
the instrument, is the provision of two fully
programmable setpoints, enabling the

Pumps, alarms, etc. at predetermined material
levels. Figure 1-1 illustrates the Model 300

Figure 1-1
Model 300 Level Indicator

Level Indicator.

1.7 Qtandart_l Features

#

#
#

#%%#%%#

H*

embedded Motorola 8 bit microprocessor

20 bit A/D resolution
local LED par graph display, graduated
in 2% increments

Isolated 4-20ma Current loop (800 ¢ max)
current loop fault indication

12 bit D/A resolution on analogue output

two (2) fully programmable setpoints

System status rela y output

accepts both full and hajf bridge load cells
X1 and X10 Selectable gain settings on
analogue input

easy programming of zero, span & setpoint levels
zero, span and setpoint levels retained
indefinitely in non- volatile memory
120/240Vac dual voltage operation

IP66 (NEMA 4X) rated enclosure, featuring a

quick release lockable cover

Chapter 1. Introduction
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Chapter 1. Introduction

1.2 Using the Keypad and Meny Display

The Model 300 level indicator uses a basic four key pad
and simple LED bar graph display to perform all of the
setup and calibration functions required. This

I

E@*’Uﬂi
pxai)
Hi

combination ensures that al| of the these functions
can be carried out simply and quickly. Figure 1-2
Opposite shows the location and layout of the
keypad and bar graph display.

The keypad is used to scroll through and access the
various functions and input calibration ang setup
information. The bar graph display is used, in
conjunction with the keypad, to identify which
function has been selected. The display also
provides basic information on faylt identification.
The individual keypad functions and their
relationship to the bar graph display, are detailed
below. A graphical portrayal of this relationship is
shown in Figure 1-3.

1.2.1 Menu Bar Graph Display

Figure 1-2
Keypad & Menu Display on CPU carg

The Menu display is located just to the right of the
keypad, and performs a number of tasks. Primarily, it
sérves to identify which programming function is currently
selected. The bar graph consists of ten elements, eight
of which are used to identify functions. These segments

The eight numbered segments mentioned earlier, are
used either individually or in combination to identify a
particular function. This function/segment relationship is
explained in Table 1-1.

Function
ZERO
SPAN
SETPOINT #1
SETPOINT #2
4mA ADJUST
20mA ADJUST
AUTO-ZERO ON/OFF
AUTO-ZERO THRESHOLD
AUTO-ZERO FAULT RESET
AUTO-ZERO MAX. CORRECTION
AUTO-ZERO FAULT

Segment

CD\IO)/U’IA(»JN—‘

1&2
283
56,7&8

Table 1-1 Display segment/function assignments
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Chapter 1. Introduction '

The two remaining segments are labelled +5v and Fault.
The +5v segment indicates, when lit, the presence of the
+5v electronics supply voltage, while the Fault segment
illuminates when a problem exists with the current loop.

The Menu display also verifies correct operation of the
microprocessor by scrolling continuously from top to
bottom when not in the function programming mode.
Failure of the display to scroll as just described, means
that the microprocessor has ceased to operate. Should
this situation ever occur, consult Web-Tech for technical
support.

1.2.2 FUNCTION Key

The blue FUNCTION key, is used to scroll through the list
of available functions as shown in Table 1-1.

Pressing this key once while in the normal monitoring
mode, causes the Menu display to cease scrolling and
iluminate the segment labelled 1. At this stage, the Model
300 is still in the monitoring mode and continues to
monitor material levels, provide 4-20mA output signals
and activate setpoint relays as appropriate. With each
press, the next function segment is illuminated while the
previous segment is extinguished. Upon reaching the last
function segment, an additional press will cause the
Menu display to recommence scrolling and the transmitter
is returned to its normal monitoring mode of operation.
The above sequence can be repeated by merely pressing
the FUNCTION key again.

1.2.3 f and " Keys

The red f key and black ‘ key are used , once in
the function programming mode, to enter setup and
calibration data.

Each press of either key, causes the particular function
selected to be altered by approximately 0.25%. Holding
these keys depressed for one second or more results in
the function selected being updated at a rate of about 8%
per second. The key is released when the desired input
setting is reached.
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1.2.4 ENTER Key

The green ENTER key is used firstly, to confirm the
selection of the desired function and secondly, to confirm

the data input using the f and ‘ keys.

Once the ENTER key has been pressed to store data, the
Mode! 300 returns to the function selection mode enabling
another function to be selected using the FUNCTION key
as described earlier.

If the arrow keys have not been used, the ENTER key
returns the Model 300 to its normal monitoring mode
without changing data.

Pressing the ENTER key twice, causes the Model 300 to
exit the function programming mode and return to its
normal monitoring mode. The information just entered is
used to recalibrate the transmitter at this point.
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ormal Monitoring
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Standard Mounting Arrangement
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, Figure 2-2
Mounting Arrangement Using Supplied
Mounting Kit

Chapter 2. Installation

2.0 Mounting Instructions

The Model 300 may be mounted by one of two methods.
The mounting arrangement shown in Figure 2-1, is
suitable for installations where the attaching screws can
be inserted from behind the transmitter. Figure 2-2 shows
the arrangement when using the supplied mounting Kkit.
Either of these methods may be wused without
compromising the IP66 (NEMA 4X) rating of the
enclosure.

The Model 300 has an operating temperature range of
between -10°C and 50°C, when operated continuously.
However, an installation location maintaining a
temperature range of between 0°C and 50°C is preferred.

The transmitter should be wall mounted using the
following procedure:

(@) Select a mounting location which will
provide sufficient clearance for the opening
of the enclosure door, and allow cabling
access to the bottom of the enclosure.

(b) Decide upon which of the two mounting
arrangements shown opposite, is the most
suitable for your particular application. Drill
holes in the wall using the dimensions
shown in Figure 2-1 or Figure 2-2. The
screws supplied in the enclosed mounting
kit, (i.e. #10-32 pan head) can be used for
the standard mounting arrangement detailed
in Figure 2-1, providing the panel thickness
does not exceed 3mm. If using the
arrangement shown in Figure 2-2, you must
supply the necessary hardware to attach the
unit to the wall. The slots in the mounting
feet supplied can accommodate screws up
to 7mm in diameter.

(c) Place the unit on the wall and attach using
selected hardware. Care should be taken
when screwing into the enclosure, to ensure
that the torque applied to the screws does
not exceed 2.7 Nm.
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Chapter 2. Installation

2.1 Wiring Procedure

All connections to the Model 300 are made via the two
terminal blocks shown in Figure 2-3 opposite.

Terminal block TB1 accepts the AC power
connections, while TB2 accommodates al| other
terminations. Refer to Figure 2-9,Figure 2-10 and
Figure 2-11.

In order to maintain the I1P66 (NEMA 4X) rating of
| the enclosure, suitable cable glands and fittings
! need to be used.
J

| Care should be taken to ensure that all
; & terminations are made in accordance

, with the following directions. Incorrect

f wiring may result in damage to the

| Model 300 and/or the attached
equipment.

2.2 Connecting the Load Cell

| f
“ + + . ,“El [
| H{]QQDE%; ]|
e e, O L1
9] = Oo—
{ +. ‘O i
n Lo L=l
1 e
i B pudee |
J, ‘:LJL_, L_JE [—TES
Figure 2-3

Terminal Blocks on Power Supply card

The load cell is to be installed in accordance with
the manufacturers' specifications and is therefore
beyond the scope of this manual. Any queries regarding
the load cell should be directed to the manufacturer.

Connect the load cell to the Model 300 as follows:

Run interconnect cable between the load
cell junction box and the Model 300_ Jf using
a half-bridge type load cell, use a suitable
three core shielded cable such as Belden
8791. If using a full-bridge type load cell,
use a suitable four core shielded cable such
as Belden 9773.

(a)

Connect the load cell wires to terminal block
TB2 in accordance with the legends located
below the terminal biock as shown below.

(b)

N O A B

3 £
I ~ All A A~ 2]l 3 g [} g o E oll ™ a
A | NN~ o &S 212 8§ g2ll2 & 2HE & 4
Excit. Load Cell 4-20mA Status SP #1 SP #_2 RS-485

G




Chapter 2. Installation ' _

; NOTE: If using a half-bridge type load cell,
- T ] 1 connect the signal wire to the terminal
: marked Load Cell (+). See Figure 2-11.

g
o

(00008
=

(c) If using a half-bridge type load cell, ensure
that the selection link LK3 on the CPU card
is in position B. This link should be in
position A for full-bridge type load cells. The
location of LK3 is shown by Figure 2-4.

\ 2.3 Connecting 4-20mA Current Loo

The 4-20mA current transmitter of the Model 300,
provides a fully isolated industry standard current

T

Figure 2-4 ving i i
Full-Bridge/Malf-Bridge Selection Link gg’gpgt capable of driving into a maximum loop load of
(LK3 on CPU card) .

Connect the current transmitter output to the external
equipment as detailed below:

(@) Run the interconnect cable between the
external equipment and the Model 300. Use
a suitable two core shielded cable such as
Belden 8790.

(b) Connect the interconnect cable to the
terminal block, TB2, in accordance with the
legends located immediately below.

I[[Il[llilllLl‘llll
2ol 2 2Nz alls alle § glle § 2|2 0 &

Excit. Load Cell 4-20mA Status SP #1 SP #2 RS-485

G

2.4 Connecting the Setpoint Relays

A standard feature of the Model 300, is the provision of
two fully programmable setpoint relays to enable control
of auxiliary equipment such as alarms, pump motors, etc.

‘ & The setpoint relays have a contact rating of
30VDC @ 10A and 240Vac @ 5A (resistive).
Please ensure that the power requirements of
the equipment connected to these relays

do not exceed this rating.
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Chapter 2. Installation '

Before connecting the auxiliary equipment to the setpoint
relays, some consideration should be given as to how this
equipment is best controlled.

The setpoints operate such that the relays are
de-energized when the bin level is at or below its
respective setpoint. The relays become energised when
the bin level is at or above a level equal to the setpoint
plus hysteresis. The Model 300 has a hysteresis value of
1% pre-programmed at the factory.

For example, if a setpoint is programmed at 10% say,
then the relevant relay will de-energise when the bin level
drops to 10%. This relay will remain de-energized for all
bin levels below 10%. If the bin is then filled, the relay will
become energised when the level reaches 11%. The relay
will then remain energised for all bin levels above 11%.

A detailed procedure for setting the setpoint levels, can be
found in Section 3.5 Programming of Setpoint Levels.

Setpoint relay legends:  NO - normally open contact
NC - normally closed contact
COM - common contact

Connect the auxiliary equipment to the setpoint relays as
follows:

(a) Run interconnect cable between the external
equipment and the Model 300. Select a
cable of sufficient rating so as to
accommodate the power requirements of the
equipment being connected.

(b) Connect the interconnect cable to the
terminal block, TB2, in accordance with the
legends located immediately below.

1 O O B B

3 g
AN EnEATE 3 5 g € € AT
) \D\ Ly alld Ri|s 2 \% S 2112 8 gt v a
 Excit. Load Cell 4.20mA Status SP #1 SP #2 RS-485

URR
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- Chapter 2. Installation '

2.5 Connecting the Status Rela

A small system status relay is incorporated into the Model
300. This relay would typically be connected to a PLC and
be used to signal the PLC of any notifiable faults with the
Model 300 or a power failure. This relay would normally
be energised in a fully functional instrument. In

| the event of a fault or power failure occurring, the status
relay would de-energise.

The status relay has a contact rating of

& 20VDC @ 0.5A. Under no circumstances
should mains power or any other high power
supply be connected to this relay.

Connect the status relay output to the external monitoring
device (e.g. PLC) as detailed below.

(a) Run the interconnect cable between the
external monitoring device and the Model
300. Use a cable suitable for use with the
voltages and currents to be used.

(b) Connect the interconnect cable to the
terminal block, TB2, in accordance with the
legends located immediately below.

| N T T O ) O A A
SO B R BRI B el
Excit. Load Cell 4-20mA Status SP #1 sp #‘,2 RS-485

v

2.6 Connecting Mains Power

The Model 300 was designed as a dual voltage
instrument and is therefore capable of operating from
either 120Vac or 240Vac.

ﬁ "~ Do not turn on mains power until
instructed to do so in the following

procedure.
Page 11




Chapter 2. Installation '

To connect mains power to the instrument, proceed
. . as follows.
N YN —
AN \_/ D — !
e ) /\D g (a) Verify local mains supply voltage (i.e.
= ‘ O P 120Vac or 240Vac) and set voltage
‘ ? ! = QO ] selector switch to reflect this voltage.
— 0 O = See Figure 2-5 opposite.
= 3
— T e
| A (O © . (b) Run power supply cable between the mains
| ‘ D" " g =[] power source and the Model 300. Use cable
L DDDQ my if of a suitable mains rapng, for example,
Ui = ‘ normal three core mains flex.
T‘IL\[I‘ - 1]1.WDD
O T Dg; (c) Connect power supply cable to the terminal
block, TB1, in accordance with the legends
' located immediately below. Terminal block
Viains Volta Fégggj 2;;5” Switch TB1 is located directly below the mains
Powger Su;:/yocardww on voltage selector switch shown in Figure 2-5.
The active wire should be connected to the
terminal labelled A, while the neutral wire is
connected to the terminal marked N. The
earth lead from the power cable is
connected to the terminal labelled E. Figure
2-6 shows the mains supply terminal block,
A N E TB1.
Figure 2-6 (d) Check that the Mains ON/OFF switch is set
Mains Supply Terminal Block, TB1 to OFF. See Figure 2-7 opposite.
() Turn ON mains supply at the source.
1
e —— (f)  Turn ON the Mains ON/OFF switch. Check
YR j - l | 1 to see that the +5v indicator LED illuminates
M ) Or: R ~on the Menu Display located on the CPU
L L e in Fi -
| o <X 7 . card as shown in Figure 2-8.
R Sl — |
L . ) OL_—::‘ _,‘ } | % !
— — -D 5 E | L
by oM L
i ()—:—H \/ ,D, 120v ‘[_T—d j
e ]
| N L
1 ;s:!l\zlzi\z it ‘[;T s 4 5 im% ‘:_T‘_t_;‘ i
Figure 2-7 Figure 2-8
Mains ON/OFF Switch +5v Indicator LED on Menu Display
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Chapter 3. Calibration

3.0 Calibration Procedure

The Model 300 requires a simple calibration procedure be
carried out to compensate for the variations which will
invariably exist between different applications. An equally
simple procedure allows the user to pre-programme the
setpoint levels.

The calibration procedure which appears later in this
chapter, would normally be carried out upon installation
and commissioning of the level indicating system. Once
performed, the calibration procedure need not be
repeated unless one or more of the following events
occur.

(@) The original load cells used in the
commissioning are replaced. Even though
the load cells may be replaced with an
identical part, their electrical characteristics
may vary sufficiently to degrade the
accuracy of the system.

(b)  The material in the storage vessel is
replaced with another of a different bulk
density. This change in bulk density, will
result in the load cell output being offset by
an amount directly proportional to the
variation in the bulk densities.

(¢} The Model 300 is removed from the original
application site and re-installed on a
different application. This shift invariably
means different materials, different load
cells and a different storage vessel, all of
which can affect system accuracy.

The procedure for programming the setpoints, on the
other hand, need only be repeated when the user wishes
to alter the setpoint levels.

The calibration procedure consists of a number of short
simple routines. The first.of these calibrates the 4-20mA
current transmitter output. The second set of routines
known as ZERO and SPAN, calibrates the Model 300 to
accommodate the characteristics of the particular
application. While the final procedure allows the user to
adjust the current transmitter output to align it with other
equipment in the system. Each of these routines is

explained in more detail in the following text.
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Chapter 3. Calibration

3.1 4-20mA Current __ Transmitter
Calibration

This procedure calibrates the 4-20mA current transmitter
to ensure that the Model 300 outputs a current of 4mA
when the storage vessel is empty, and a current of 20mA
when the vessel is full. These parameters reflecting the
requirements of the industry standard.

This procedure does not require the emptying or filling of
the bin, as the signals representing these conditions are
generated internally by the microprocessor.

To perform the current transmitter calibration, proceed as
follows:

1L I T T T T 1T 71T

EJ

t. Load Cell 4-20mA Status SP #1

~
+
A

>

(a) Ensure that the Model 300 is turned OFF.

(b) Disconnect the 4-20mA output from any
external equipment, if connected.

(c) Connect an ammeter to the 4-20mA output
terminals of the Model 300 as shown in
Figure 3-1.

(d) Turn ON the Model 300 mains switch. The
+5v indicator LED on the Menu display

Figure 3-1
Connect Ammeter to 4-20mA Output.

a4
&

o
“RWANAN® Y
ﬁ |

Figure 3-2
4mA Calibration Indicator on Menu
Display

should illuminate.

(e) Press the blue FUNCTION key on the CPU
card of the Model 300. The Menu display on
the CPU card should cease scrolling and
the segment labelled 1 should illuminate.

(f)  Press the blue FUNCTION key a number of
times until the segment labelled 5 is
illuminated. This segment identifies the 4mA
calibration menu option. See Figure 3-2 .

(9) Press the green ENTER key ONCE. This
selects the 4mA calibration function. The
ammeter should indicate a reading of
approximately 4maA.

(h)  Adjust the 4mA adjust potentiometer
located on the CPU card, see Figure 3-3,
until the ammeter reads as close to 4mA as
possible.
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Chapter 3. Calibration '

——
; e —
— -
EENRE i
=2 ]4 A° (J - ‘—*—1 Figure 3-3
= in 4mA and 20mA Adjustment
= (' 1 — Potentiometers on CPU card
"i‘m—é_' J [ l?m = [—’—1:_/?
RIERIIN === T ' ﬂ
U esl L
’u f_—g’\ I 8 == D) D
Eo R 5@%5 T H
I HIER Uy

Figure 3-4

20mA Calibration Indicator on Menu

Display

@)

(k)

v

Press the green ENTER key. The Menu
display should commence scrolling.The
Model 300 is now back in normal monitoring
mode.

Press the blue FUNCTION a number of
times until the segment labelled 6 on the
Menu display illuminates. This segment
identifies the 20mA calibration menu option.
See Figure 3-4.

Press the green ENTER key ONCE. This
selects the 20mA calibration function. The
ammeter should indicate a reading of
approximately 20mA.

Adjust the 20mA adjust potentiometer
located on the CPU card, see Figure 3-3,
until the ammeter reads as close to 20mA as
possible. :

Press the green ENTER key. The Menu
display should commence scrolling. The
Model 300 is now back in normal monitoring
mode.

calibration

the current transmitter

. procedure.

This completes
The adjustments made on the two
potentiometers are non-interactive, therefore there is no

. need to repeat the process.
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Chapter 3. Calibration

3.2 Load Cell Amplifier Gain Adjustment

The Model 300 provides load cell amplifier gains of
unity and ten. This enables the device to accept a

r - B

=5 55/\\

=

=7 'JDU( + " )
<§>} JDU”D” /
(1 i)

i

wide range of load cel| outputs.

j‘ In most cases the Mode! 300 would use the unity
% gain setting thereby allowing input signals of up to 1
( volt DC. However, where the load cell output under
| full load is less than about TmV, then the (x10) gain
setting is recommended.

The unit comes from the factory configured for unity
gain, but the gain can be easily altered by positioning
the links LK1, LK2 and LK4 on the CPU card, as
detailed in Table 3-1 below. The location of these
links is shown in Figure 3-5.

Figure 3-5
Location of Gain Links on CPU card

Link x1 Gain x10 Gain
LK ?AE B A
o | |
LK4 L]
Table 3-1
Amplifier Gain Link Settings

3.3 ZERO and SPAN Calibration

(optimum)

This optimum procedure for se
parameters, provides the high
can only be performed if you

empty and fill the storage vessel.

These two routines
pieces of

essential

information.
Operation is performed when the stor.
It tells the on board microprocessor
cell output corresponds to an empty

tting the ZERO and SPAN
est level of accuracy but
are prepared to completely

provide the Model 300 with two
Firstly, the ZERO
age vessel is empty.
that the current load
vessel. The second
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operation called SPAN, is performed when the vessel is
full. This routine informs the microprocessor that the
current load cell output corresponds to a full vessel.

The microprocessor uses these two pieces of information
to determine the equation of the line passing through
these two points. The Model 300 then uses this line
equation to convert between load cell output and current
bin level.

It is essential that both the ZERO and SPAN procedures
be carried out, although the sequence in which they are
performed is largely irrelevant.

NOTE: Before proceeding with the ZERO and
SPAN calibration, carry out the 4-20mA
Current Transmitter Calibration as
detailed in Section 3.1 of this manual.

3.3.1 ZERO Calibration

Perform the ZERO operation as follows:

(@) Turn ON the Model 300 mains switch.
The +5v indicator LED on the Menu Display
should illuminate.

(b) Ensure that the storage vessel is empty.

(c) Press the blue FUNCTION key. The Menu
display should cease scrolling and the
segment labelled 1 should illuminate. This
segment identifies the ZERO menu function.
See Figure 3-6.

(d) Press the green ENTER key ONCE. This
selects the ZERO menu function.

(e) Press and hold the black " key on the
CPU card. Keep the key depressed until
the bar graph indicates 0%. Release the
key. Either of the arrow keys must be
depressed at least once to activate the zero

function.
Figure 3-6
ZERO Function Indicator on Menu (fy Press the green ENTER key ONCE. The
Display microprocessor now reads the output of the

load cell and relates this reading to an empty
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vessel condition. This completes the ZERO
setting procedure. If neither of the arrow
keys have been depressed the Model 300
will exit the function at this point without
changing the zero.

(9) Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.

3.3.2 SPAN Calibration

The following operation relates to the SPAN setting
procedure and needs to be carried out before the Model
300 can provide meaningful bin level information.

(@) Ensure that the bin is completely full.

(b) Press the FUNCTION key TWICE. The LED
segment labelled 2 on the Menu display
should illuminate. This identifies the SPAN
menu function. See Figure 3-7.

(c) Press the green ENTER key ONCE. This
selects the SPAN menu function.

(d) Press and hold the red 1 key on the
CPU card. Keep the key depressed until the
bar graph indicates 100%. Release the key.
Either of the arrow keys must be depressed
at least once to activate the span function.

Figure 3-7
SPAN Function Indicator on Menu . (e) Pressthe green ENTER key ONCE. The
Display - microprocessor now reads the output of the

load cell and relates this reading to a full
vessel condition. This now completes the
SPAN setting procedure. If neither of the
arrow keys has been used the Model 300
will exit the function at this point without
changing the span.

f) Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.

This completes the ZERO and SPAN calibration routine.
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The information obtained by the microprocessor during
the ZERO and SPAN procedures, is now used to perform
the internal calibration.

The Model 300 is now ready for use.

3.4 ZERO and SPAN Calibration
(by adding a known quantity of material)

Ideally the ZERO and SPAN should be performed with an
empty and full bin respectively. This affords the greatest
level of accuracy. However, should the emptying and
filing of the storage vessel for calibration not prove
convenient and your application does not require high
accuracy, then the following calibration procedure may be
adopted. ‘

This method of calibration may be fine tuned at a later
date when the vessel does become empty or full through
normal operation. This fine tuning will provide the same
degree of accuracy as if the optimum calibration
procedure in Section 3.3 had been followed.

Perform the ZERO and SPAN procedures as detailed
below:
(@) Turn ON the Model 300 mains switch. The
+5v indicator LED on the Menu Display
should illuminate.

(b) Press the blue FUNCTION key ONCE. The
Menu display should cease scrolling and the
segment labelled 1 should illuminate. This
segment identifies the ZERO menu function.
See Figure 3-6.

(c) Press the green ENTER key ONCE. This
selects the ZERO menu function.

(d) Estimate or measure the quantity of material
currently contained in the storage vessel.

e) Usethe f and ‘ keys to adjust the
output until the bar graph indicates the
value determined in step (d) above. Either of
these keys must be depressed at least once
to activate the zero function.
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(f)

Press the green ENTER key ONCE. The
microprocessor now reads the output of the
load cell and relates this reading to the
present level of material in the bin. This
completes the ZERO setting procedure. If
neither of the arrow keys has been used
the Model 300 will exit the function at this
point without changing the span.

The following operation relates to the SPAN setting
procedure and needs to be carried out before the Model
300 can provide meaningful bin level information.

(9)

Add a known quantity of material to the
vessel. Determine the new level of material
in the bin by adding the quantity just put in
to the level obtained in step (d) above.

NOTE: The amount of material added should

(h)

(i)

1)

(k)

be at least equal to 25% of the vessel
capacity. This is necessary to obtain a
reasonable level of accuracy.

Press the blue FUNCTION key ONCE. The
segment labelled 2 on the Menu display
should illuminate. This segment identifies
the SPAN menu function. See Figure 3-7.

Use the 1 and ‘ keys to adjust the
bar graph until it indicates the value
determined in step (g) above. Either of
these keys must be depressed at least once
to activate the function.

Press the green ENTER key ONCE. The
microprocessor now reads the output of the
load cell and relates this reading to the
present level in the bin. This completes

the SPAN setting procedure. If neither of
the arrow keys has been used the Model
300 will exit the function at this point
without changing the span.

Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.

This completes the ZERO and SPAN calibration routine.
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The information obtained by the microprocessor during
the ZERO and SPAN procedures, is now used to perform
the internal calibration.

The Model 300 is now ready for use.

NOTE: The accuracy offered by the above procedures,
can be increased by fine tuning. This fine tuning
can be performed when the vessel becomes
empty and/or full.

When the bin becomes empty, perform the ZERO
procedure detailed in Section 3.3.1. When the bin
becomes full, perform the SPAN procedure
detailed in Section 3.3.2 .

Maximum system accuracy is obtained by
performing both of the above fine tuning routines.

3.5 ZERO and SPAN Calibration

(by removing a known quantity of material)

Ideally the ZERO and SPAN should be performed with an
empty and full bin respectively. This affords the greatest
level of accuracy. However, should the emptying and
filling of the storage vessel for calibration not prove
convenient and your application does not require high
accuracy, then the following calibration procedure may be
adopted.

This method of calibration may be fine tuned at a later
date when the vessel does become empty or full through
normal operation. This fine tuning will provide the same
degree of accuracy as if the optimum calibration
procedure in Section 3.3 had been followed.

Perform the ZERO and SPAN procedures as detailed
below:

(@) Turn ON the Model 300 mains switch. The
+5v indicator LED on the Menu Display
should illuminate.

(b) Press the blue FUNCTION key TWICE. The
Menu display should cease scrolling and the
segment labelled 2 should illuminate. This
segment identifies the SPAN menu function.

See Figure 3-7.
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(¢) Press the green ENTER key ONCE. This
selects the SPAN menu function.

(d) Estimate or measure the quantity of material
currently contained in the storage vessel.

() Use the f and ‘ keys to adjust the
bar graph until it indicates the value

. determined in step (d) above. If neither of

% mA % mA these keys is depressed at least once the

0 4 50 12 - function will not activate.
2 4.32 52 12.32
2 464 54 1264 ()  Press the green ENTER key ONCE. The
: microprocessor now reads the output of the

6 4.96 56 12.96 . :

load cell and relates this reading to the
8 528 o8 1328 present level of material in the bin. This
10 56 60 136 completes the SPAN setting procedure. If
12 .92 62 13.92 neither of the arrow keys has been used, the
14 6.24 64 14.24 Model 300 will exit the function without
16 6.56 66 | 14.56 changing the span.
18 6.88 68 14.88

The following operation relates to the ZERO setting
procedure and needs to be carried out before the Model
300 can provide meaningful bin level information.

20 7.2 70 15.2
22 7.52 72 16.52
24 7.84 74 15.84

26 8.16 76 | 16.16 (9) Remove a known quantity of material from
28 8.48 78 16.48 the vessel. Determine the new level of

30 8.8 80 16.8 material in the bin by subtracting the

32 9.12 82 17.12 quantity just removed from the level

34 9.44 84 17 44 obtained in step (d) above.

36 9.76 86 17.76
38 10.08 88 18.08
40 10.4 90 18.4

NOTE: The amount of material removed
should be at least equal to 25% of the
vessel capacity. This is necessary to

42 | 1072 | 92 | 1872 obtain a reasonable level of accuracy.

44 11.04 94 19.04

46 11.36 96 19.36 (h) Press the blue FUNCTION key until the

48 11.68 98 19.68 segment labelled 1 on the Menu display
100 |- 20 illuminates. This segment identifies

the ZERO menu function. See Figure 3-6.

Table 3-
Bin Level Vs Gurrent Output ()  Press the green ENTER key ONCE. This

selects the ZERO menu function.

() Usethe 1 and ‘ keys to adjust the
bar graph until it indicates the storage
vessel level determined in step (g) above.

If neither of these keys is depressed at least
once the function will not activate.

Page 25



Chapter 3. Calibration '

(k) Press the green ENTER key ONCE. The
microprocessor now reads the output of the
load cell and relates this reading to the
present level in the bin. This completes the
ZERO setting procedure.

() Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.

This completes the ZERO and SPAN calibration routine.

The information obtained by the microprocessor during
the ZERO and SPAN procedures, is now used to perform
the internal calibration.

The Model 300 is now ready for use.

NOTE: The accuracy offered by the above procedures,
can be increased by fine tuning. This fine tuning
can be performed when the vessel becomes
empty and/or full.

When the bin becomes empty, perform the ZERO
procedure detailed in Section 3.3.1. When the bin
becomes full, perform the SPAN procedure
detailed in Section 3.3.2 .

Maximum system accuracy is obtained by
performing both of the above fine tuning routines.

.0 Programming of Setpoint Levels

The Model 300 offers two fully programmable setpoints as
standard. These setpoints may be used to operate
external equipment such as pump motors, alarms, etc., at
pre-determined bin levels.

The operation of the setpoint relays was explained in
Section 2.4 Connecting the Setpoint Relay, and is
repeated here for clarity.

Once programmed, the setpoint relays de-energise when
-the bin level falls to or below their respective setpoint. The
relays are energised only when the bin level rises to a
point equal to or greater than their respective setpoint
plus hysteresis. The default hysteresis value is set to 1%

for the Model 300.
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Figure 3-8
SP#1 Function Indicator on Menu
Display

Figure 3-9
SP#2 Function Indicator on Menu
Display

For example, if a setpoint is programmed at 10% say,
then the relay assigned to this setpoint will de-energize
when the material level in the vessel drops to 10%. The
relay will remain de-energized for all material levels below
this point. If the vessel is now filled, the relay will energise
when the level in the bin reaches 3 value of 11%. This
relay will stay energised as long as the bin level remains
at this point or higher.

The procedure for programming both setpoint levels is
identical, except for the differences highlighted.

To programme the setpoint levels, proceed as follows:

(@) Turn ON the Model 300 mains switch. The
+5V indicator LED on the Menu display
should illuminate.

(b) Press the blue FUNCTION key THREE
times. The Menu display should cease
scrolling and the segment labelled 3 should
iluminate. This segment identifies the SP#1
menu function. See Figure 3-8. If you wish
to programme SP#2, press the FUNCTION
key FOUR times. The segment labelled 4
should illuminate. See Figure 3-9.

(c) Press the green ENTER key ONCE. This
selects either the SP#1 or SP#2 menu
function. The bar graph should
indicate the present setting of the setpoint.
Refer to Figures 3-8 and 3-9.

(d) Use the f and " keys to adjust the
bar graph until it indicates the desired
setpoint level.

(e) Press the green ENTER key ONCE. The
microprocessor now stores the setpoint
level just programmed.

()  Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.
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(g) Repeat above process, if required, to
programme remaining setpoint.

This concludes the setpoint programming routine.

3.7 4-20mA _ Current___Transmitter
Alignment

The Model 300 current transmitter has a facility to enable
the current output to be aligned with any external
equipment which may be connected. For example,
occasionally even though the Model 300 produces a 4mA
output, this fails to produce a zero indication on the
auxiliary equipment connected. This anomaly does not
necessarily indicate faulty equipment, but may be due to a
number of factors including tolerancing and variations in
calibration between the Model 300 and the devices
connected. The Model 300 allows its current transmitter
output to be fudged so as to eliminate these annoying
discrepancies.

NOTE: It should be noted that aligning the current
transmitter to the connected equipment, does not
affect the calibration of the ZERO and SPAN or
the setpoint operation. It does however, affect the
calibration of the 4-20mA current transmitter.

To align the Model 300 current transmitter with the
connected external equipment, follow the below
instructions:

(a) Ensure that the Model 300 is turned OFF.

(b)  Turn ON the Model 300 mains switch. The
+5v indicator LED on the Menu display
should illuminate.

(c) Press the blue FUNCTION key on the CPU
card of the Model 300. The Menu display on
the CPU card should cease scrolling and
the segment labelled 1 should illuminate.
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(d) Press the blue FUNCTION key a number of
times until the segment labelled 5 is
iluminated. This segment identifies the
4mA calibration menu option. See Figure
3-2.

(e) Press the green ENTER key ONCE. This
selects the 4mA calibration function.

()  Adjust the 4mA adjust potentiometer
located on the CPU card, see Figure 3-3,
until the external equipment connected to
the current transmitter, indicates 0%.

(g) Pressthe green ENTER key. The Menu
display should commence scrolling. The
Model 300 is now back in normal monitoring
mode.

(h) Press the blue FUNCTION a number of
times until the segment labelled 6 on the
Menu display illuminates. This segment
identifies the 20mA calibration menu option.
See Figure 3-4.

(iy Press the green enter key once. This
selects the 20mA calibration function.

() Adjust the 20mA adjust potentiometer
located on the CPU card, see Figure 3-3,
until the external equipment connected to
the current transmitter, indicates 100%.

(k) Press the green ENTER key. The Menu
display should commence scrolling. The
Model 300 is now back in normal monitoring
mode.

This completes the current transmitter alignment
procedure. The adjustments made on the two
potentiometers are non-interactive, therefore there is no
need to repeat the process.
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3.8. Auto-Zero Setup

The Model 300 is equipped, as standard, with an
auto-zero facility. This facility enables the Model 300 to
automatically adjust the system "zero" to compensate for
changes in the storage vessel "empty" condition.

These changes could be due to a number of reasons,
namely, the addition/removal of equipment to/from the
vessel, modifications to the vessel or perhaps the most
common is the build up of material on the exterior of the
vessel. All of these occurrences can lead to erroneous
bin level indications.

The auto-zero function works by sensing when the bin
level has dropped below a user defined threshold. Should
the bin level then remain static for a period of time, the
Model 300 assumes that this now represents the new
"empty" condition and removes any remaining offset.
This operation is performed whenever the level in the
storage vessel drops below the programmed threshold.
The auto-zero function may be disabled at any time.

The Model 300 permits the entry of a maximum correction
parameter. When the accumulated offset correction
exceeds this parameter, the instrument activates the fault
relay and displays the fault condition on the Menu display.
The instrument will continue to provide bin level
information when in this condition. The facility alerts the
operator to the fact that the auto-zero function has
accumulated a sizeable offset. While this does not
necessarily indicate a system fault, it does highlight a
situation which warrants further investigation. This fault
condition requires manual resetting.

3.8.1 Auto-Zero ONJOFF

To turn the auto-zero facility on or off, perform the
following procedure:

(@) Turn ON the Model 300 mains switch. The
+5V indicator LED on the Menu display
should illuminate.

(b) Press the blue FUNCTION key on the CPU
card. The Menu display on the CPU card
should cease scrolling and the segment
labelled 1 should illuminate. Continue to
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press the FUNCTION key until the segment
7 illuminates. See Figure 3-10.

(c) Press the green ENTER key ONCE. This
selects the auto-zero ON/OFF function. The
bar graph should now indicate the current
status of the auto-zero function (ie: 0%
indicates that the function is OFF, while
100% indicates that the function is ON).

!

(d) Pressing either the f and ‘key
causes the bar graph to toggle between 0%
and 100%. To enable the auto-zero
function, set the bar graph to 100%. To
disable the auto-zero function, set the
bar graph to 0%.

aoooonoo
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&

Figure 3-10
Auto-Zero ON/OFF Indicator on Menu
Display (e) Press the green ENTER key ONCE. The

microprocessor now stores the information
just entered into memory.

()  Press the green ENTER key once more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.

This completes the auto-zero on/off routine

3.8.2 Auto-Zero Threshold Adjustment

Once enabled, the auto-zero function is performed only
when the level in the storage vessel drops below a
predetermined level and remains static for a period of
time. This predetermined level is termed the auto-zero
threshold. This threshold is normally set at quite a low
level, but this will vary between applications.

The procedure for setting the auto-zero threshold is
detailed below:

(@) Turn ON the Model 300 mains switch. The
+5V indicator LED on the Menu display
should illuminate.

(b) Press the blue FUNCTION key ONCE. The
Menu display should cease scrolling and the
segment labelled 1 should illuminate.
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Figure 3-11
Auto-Zero Threshold Adjustment
Indicator on Menu Display

Chapter 3. Calibration

Continue to press the FUNCTION key until
the segment labelled 8 illuminates. This
segment identifies the auto-zero threshold
adjustment function. See Figure 3-11.

(c) Press the green ENTER key ONCE. This
selects the auto-zero threshold adjustment
function. The bar graph should now indicate
the current auto-zero threshold setting.

(d) Use the f and " keys to adjust the
bar graph until it indicates the desired
auto-zero threshold level.

Note:Each press of the fand " keys
corresponds to a level change of 0.25%.

(e) Press the green ENTER key ONCE. The
microprocessor now stores the auto-zero
threshold level just programmed.

(f)  Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The Menu display should
resume scrolling at this point.

This concludes the auto-zero threshold adjustment
routine.

3.8.3 Auto-Zero Maximum Correction

Adjustment

The auto-zero function keeps a record of how far the
present zero has deviated from the original zero which
was determined during the Zero and Span calibration.
Under normal circumstances this deviation or correction is
quite small, however, under certain situations this
correction may become quite sizeable. While a large
correction does not necessarily indicate a fault condition,
it does highlight a condition which warrants further
investigation. The auto-zero maximum correction
parameter allows the user to programme into the Model
300, what is considered to be the maximum allowable

“deviation before an investigation is warranted.
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Should the accumulated correction exceed the maximum
correction programmed into the instrument, the Model 300
will activate its fault/status relay providing a remote
indication, while the Menu display on the CPU card will
cease scrolling and display the auto-zero fault indication.
See Figure 3-13.

The Model 300 will continue to provide bin level
information when in this condition. The fault condition
may be cleared by referring to Section 3.8.4 "Resetting
Auto-Zero Fault".

Iooooo

Z
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Figure 3-12 . The auto-zero maximum correction may be programmed
Auto-Zero Maximum Correction into the Model 300 by following the procedure below:
Indicator on Menu Display
(@) Turn ON the Model 300 mains switch. The
+5V indicator LED on the Menu display
should illuminate.

(b) Press the blue FUNCTION key ONCE. The
Menu display should cease scrolling and the
segment labelled 1 should illuminate.
Continue to press the FUNCTION key until
the segments labelled 2 and 3 are
illuminated simultaneously. This
combination of segments identifies the
auto-zero maximum correction adjustment
function. See Figure 3-12.

Figure 3-13
Auto-Zero Fault Indicator on Menu
Display

(c) Press the green ENTER key ONCE. This
selects the auto-zero maximum correction
adjustment function. The bar graph
should now indicate the current auto-zero
maximum correction setting.

(d) Use the ' and ‘keys to adjust the
bar graph until it indicates the desired
auto-zero maximum correction level.

NOTE:  Each press of the f and ‘keys
corresponds to level change of 0.25%.

(e) Press the green ENTER key ONCE. The
microprocessor now stores the auto-zero
maximum correction level just programmed.

(f)  Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming
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Figure 3-14
Auto-Zero Fault Reset Indicator on
Menu Display
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mode and return to its normal monitoring mode.
The Menu display should resume scrolling at this
point.

This concludes the auto-zero maximum correction
adjustment routine.

3.8.4 Resetting Auto-Zero Fault

Once the auto-zero fault condition has occurred, as
described in Section 3.8.3, it must be manually cleared as
described below. Resetting the auto-zero fault,
deactivates the fault/status relay and clears the fault
indication on the Menu display.

The procedure for clearing the auto-zero fault, is
described below:

(@) Turn ON the Mode| 300 mains switch. The
+5V indicator LED on the Menu display
should illuminate.

(b) If a current auto-zero fault condition exists,
the contacts of the status relay output on the
Power Supply card should be open circuit
and the Menu display should cease scrolling
ant the segments labelled 8,7,6and 5
should be illuminated simultaneously. See
Figure 3-13.

(c) Press the blue FUNCTION key ONCE. The
auto-zero fault indication on the Menu
display should disappear and the segment
labelled 1 should illuminate. Continue to
press the FUNCTION key until the segments
labelled 1 and 2 are iluminated

- simultaneously. This combination of
segments identifies the auto-zero fault
resetting function. See Figure 3-14.

(d) Press the green ENTER key ONCE. This
selects the auto-zero fault resetting function.
The bar graph should now display the
current auto-zero correction setting. This
indicates the deviation of the present
system zero from the original system zero
determined when the Zero and span

Calibration was carried out.
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(e) Usethe ‘ key to adjust the bar
graph until it indicates 0%. This effectively
sets the auto-zero correction to 0%.

(f)  Press the green ENTER key ONCE. The
microprocessor now sets the auto-zero
correction factor to 0%.

(@) Press the green ENTER key ONCE more.
This causes the Model 300 to exit
programming mode and return to its normal
monitoring mode. The menu display should
resume scrolling at this point.

The auto-zero fault condition may be disabled by turning

OFF the auto-zero facility. This procedure is described in
Section 3.8.1. This procedure does not clear the fauit as
does the above routine, but merely hides it. The fault will
ré-emerge once the auto-zero facility is turned ON.

This concludes the auto-zero fault resetting routine.
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Head Office

WEB-TECH AUSTRALIA PTY LTD
11 Electronics Street,

EIGHT MILE PLAINS

BRISBANE. QLD. 4113

Postal Address

WEB-TECH AUSTRALIA PTY LTD
P.O. Box 4006,

EIGHT MILE PLAINS.

BRISBANE. QLD. 4113

Telephone: (07) 3841 2844
Fax: (07) 3841 0005
International: (617) 3841 2844
Sydney Office

WEB-TECH AUSTRALIA PTY LTD
Suite 19,

16 Anella Avenue,

CASTLE HILL.

SYDNEY. NSW. 2154

Telephone: (02) 757 2296
Fax: (02) 899 6585

Appendix A. WEB-TECH Offices
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Appendix B. Product Specifications

Product Specifications

Enclosure
NEMA 4X Fibreglass

Dimensions ............ ... .. .. 267 x 216 x 158 mm.
Mounting .............. ... ... Suitable for wall mounting only.

Power Requirements
Mains Supply* ................ 240V AC £ 10%, 50-60 Hz.
................. 117V AC * 10%, 50-60 Hz.

* Mains supply voltage is switch selectable.

Load Cell Excitation

Voltage ................... .. .. 10 volts DC, fixed.
Current ............... ... .. . . 200mA, internally limited.

Load Cell Input

Range ....................... -1 to +1 volt.
Resolution ................. . . 20 bits.
Type ..o Will accept both full-bridge and
......................... half-bridge type load cells.
Display
LED Bar Graph  .............. 0-100% in 2% increments

Analogue Output

4-20mA current transmitter .. .. Fully isolated, internal loop supply
... 800 ohm max. loop resistance.

Setpoint Relay Outputs

Quantity ........... ... .. . two, identical.
Programmable range ......... 0-100%.
Contactrating ............. ... 240V AC @ 5A, resistive.

................. 30V DC @ 10A, resistive.

Status Relay Output

Contactrating ................ 20V DC @ 0.5A, resistive.
Environmental
Temperature ........... ... . -10°C to 50°C, when operated

.................. continuously.
................... 0°C to 70°C, cold start.
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Load Celj Support & Capacity

Number of Supports

The number of Supports to be recommended
is dependent on the geometry, gross weight,
structural strength and stability of the vessel.
The number of Supports chosen for a vesse|
obviously influences the capacity of the load
cells required. In general, no more than eight
Supports should be used. |t becomes more
difficult to get even weight distribution on aj|
supports as the number increase beyond
three.

Suspended Vessels

These vessels are very often suspended
from existing structure which will sometimes
dictate how many supports will be used. In
general, one or more Supports may be used.
Using three or fewer has the advantage of
not requiring adjustment of the length of
Support linkages to distribute the load
equally between al Supports (assuming the
cells are arranged symmetrically on the
vessel).

Upright Cylindrical Vessels in
Compression

The most convenient method of mounting is
with three supports at 120° intervals. Correct
weight distribution is inherent to three point
Support and is preferred wherever possible.
With tall slender vessels, or vessels subject
to fluid sloshing, wind or seismic loads,
stability  against tioping  becomes a
consideration. In these situations, four or
more supports should be considered.

Square, Rectangular &
Vessels in Compression
Because of geometry, it is usually most
convenient to mount these vessels on four
supports, close to each corner. Higher
Capacities may, of course, require more than
four. Orient the mounts as suggested in the
appropriate drawing.

Horizontal
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Load Cell Capacity

It is vital to the performance of a weighing
System to select load cells of the correct
Capacity. Here are some guidelines :

*Do not grossly oversize the load cells. Best
accuracy will be achieved when weighing
loads are close to the vesse| capacity.

*All load cells must be of the same capacity.

¢Estimate the Dead weight including all
piping, pumps, agitators, insulation and
vessel heating fluids.

*Add the "Live"weight of product to be
weighed to the Dead weight. This is the

*Gross weight of the vessel and contents.

*Divide the Gross weight by the number of
legs or support points. This is the Nominal
weight which will be carried by each load
cell.

*Select a load cell with a capacity greater
than the Nominal weight. The following
should also be considered when determining
how much greater the load cell capacity
should be :

1. Is your Dead weight accurate ?

2. Will the load be evenly distributed on all
cells?

3. Is the vessel fitted with an agitator or
subjected to shock loading ?

4. Is it possible the vessel could be
overfilled, exceeding your Live weight value
5

5. Will the vessel be subjected to wind or
seismic loading ?

*Additional factors to consider are :

Load Cell Construction Material - In a
corrosive environment, stainless steel
outperforms nickel plated tool steel.

Load Cell Protection - The ultimate degree
of protection can be achieved with

hermetically sealed load cells, which ensure
the integrity of the strain gauge section of




the load cell in corrosive or washdown
applications.

Cable Length - Check that the standard
cable length will be adequate.

Load Cell Mounting Hardware Safety

Guides

The following suggestions are provided to
help minimise your exposure to vessel scale
installation hazards.

1. Safety Backup

If failure of one or more load cells could
cause injury or damage, a safety backup
(safety chains, safety rods etc.) must be
used. Also, the assemblies should be
inspected routinely for damage, excessive
weéar or corrosion, and replaced if
necessary.

2. Estimating Gross Load

To select the correct load cell or load cell
hardware for a given application, it is
necessary to know the total weight on the
scale, including the net weight of the product
and the tare weight of the vessel.

3. Safe Load

Do not exceed the safe load figures listed for
the load cell or hardware for a given
capacity. Where shock loads are present, it
may be necessary to derate the safe load
figures depending on the severity of the
shock load.

4. Load Distribution

In muiltiple load cell applications, make
certain that the weight is evenly distributed
between all load cells.

5. Threaded Connections

Be sure that all threads of a threaded
connection are engaged. For example on an
S type load cell, the threaded section should
protrude slightly on the opposite side.
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6. Lock Nuts

Lock any connections with a lock nut to
prevent inadvertent disassembly. If a load is
Suspended from a single load cell, ensure
the load cannot rotate as this may loosen
the lock nut.

7. Wire Rope Assemblies
With wire rope assemblies, do not twist the
rope during assembly or disassembly.

8. Attachment Points of a Load Cell
Hardware Assembly

Ensure that the attachment points of a load
cell hardware assembly are aligned properly
and that the assembly is vertical.

9. Swaying in a Suspended Vessel Scale
If there is excessive swaying in a suspended
vessel scale, apply horizontal restraining to
reduce the amplitude.

10. Hopper Scales - Guarding Against
Contamination

With open hopper scales, guard against
contamination of the product being weighed

s a result of the failure of the load cell or

load cell hardware i.e. dont allow the broken
components to fall into the hopper.

11. Selecting the Correct Steel Sections

When selecting any weight bearing steel
sections, ensure that their minimum tensile
strength is at least 4 times the total weight to
be carried by that component. For example,
threaded rod is made from low tensile
strength mild steel which may not be
adequate for suspended scale applications.

12. Structural Integrity

Ensure that all proposed installations are by
a reviewed qualified person to ensure the
integrity of the system. Web-Tech can
supply the necessary load cells / hardware
for the application, but will not be
responsible for the structural integrity of the
application.




Maximising System Accuracy

High accuracy applications are generally considered to have system errors of (.25
lower accuracy systems will have errors of 0.5

have an error of 0.1 % or better. Therefore the
more importantly, the mechanical arrangement

factors. Therefore it is Impossible to be speci

achieved. The first

requirement s

main source of error will be the load

to determine what the
expectations/requirements are, then design the system accordingly. Grouped unde
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% or less,
% or greater. Most weight indicators typically

cells, and
of the scale itself. In vessel weighing, each
rrangement, site conditions and environmental
fic about the system accuracy that can be
customers
r various

subheadings below are various récommendations that contribute to high accuracy. It will not be
possible to comply with all these recommendations, however they should be kept in mind when

Environmental

¢install  the vessel in a controlled
environment where seasonal temperature
fluctuations are minimised. If this is not
feasible, use load cells with temperature
compensation specifications that will allow
satisfactory performance over the
temperature range.

*Use a metal shield to protect the load cells
from radiant heat sources. Use an insulating
pad between the vessel and load cell mount
if heat is being conducted.

¢if thermal contraction/expansion of the
vessel is expected, choose a mount
unhindered lateral movement. If restraining
rods are required, position them so that the
thermally induced movement is minimised.

*Place the vessel indoors  (if possible),
where it will be protected from wind and
drafts.

*Do not place the vessel in an environment
where its support structure is subject to
vibration. Ensure that vibrations are not
transmitted via attached piping or restraining
rods.

*Select load cells and mounts that will give
the degree of corrosion protection.

*Use load cells that have the degree of
environmental protection required for the
application. For example spec y
hermetically sealed load cells in applications
subject to direct washdown.

Mechanical/Structural

*Support the load cell mounts on a rigid
structure. This will ensure a high natural
frequency and reduce the amount of bounce
and instability. All support points must be
equally rigid to avoid tipping of the vessel as
load is applied. Minimise interaction between
adjacent weigh vessels mounted on the
same structure. Vehicular traffic must not
cause deflection of the vessels support
structure.

*Ladders, pipes and restraining rods should
not be allowed to support any of the load
that should be supported on the load cells.
Where piping or conduit must be attached to
the vessel, use the smallest diameter
acceptable for the application. Use the
longest unsupported length of pipe possible
to connect to the vessel.

¢Use an indicator that is EMI/RF] protected.
Provide proper grounding and transient
protection in  accordance  with the
manufacturers recommendations. In
general, take measures to reduce electrical
interference.

*Use a good quality junction box which
remains stable with changing temperatures.
Ensure Junction-box protection is adequate
for the application, and is resealed correctly
each time it is opened.

accuracy



