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Copyright: All content on this document, such as text, graphics, logos and images is the property of Sapcon Instruments Pvt. Ltd.
The selection, arrangement and presentation of all materials on this document and the overall design of this document is the exclusive
property of Sapcon Instruments Pvt. Ltd.

The images shown in this manual may differ from the actual instrument / housing in terms of dimensions, color and design. Please refer
to GA drawings for dimensional details.

Values (of performance) described in this manual were obtained under ideal testing conditions. Hence, they may differ under industrial
environment and settings.

General Instructions

S Sapcon Instruments Pvt.Ltd.®

Instrument shouldn’t block the material filling inlet.

Secure the cover of housing tightly. Tighten the cable glands. For side mounting, the cable glands should point downwards.

For side mounting, provide a baffle to prevent the material from falling on the probe.

When handling forks, do not lift them using their tines. While using them with solids, ensure that material size is less than 10mm.
Deforming the shape of the tines may interfere with the fork's operating frequency.

Make all electrical connections as instructed in the manual. Don’t power on the device before verifying the connections.



1 Introduction

Sapcon MPILC series instruments are RISC Processor
based Capacitance type Continuous Level Indicators with
built-in Three Point Switching. The instrument is suitable
for measuring the level of conductive or non conductive
liquids, slurries and powdered or fine grained solids homo-
geneous composition having a stable dielectric constant.
Apart from level indication, the built-in three point elec-
tronic level limit switch offers the switching functions for
alarm annunciation and/or control application at the set
point levels. The set points are independent of each other
and are continuously configurable over the entire range.

Figure 1: MPILC

2 Operating Principle

In an application, the measuring electrode (sense
probe) and the container wall (ground or reference
probe) form a capacitor. The amount of capacitance of
this capacitor is governed by the dielectric constant of
the material between the two electrodes (sense probe
metallic container wall or reference probe or ground).

The value of this capacitor is dependent on the level
of material, since the dielectric of the material is ef-
fective only to the level to which the material is filled.
MPILC measures the change of capacitance to measure
the change of level of the material. Since this is a rel-
ative measurement, a proper calibration is thus always
necessary.

3 Features

e Latest RISC Core Micro-controller Technology.

e Measured Level is Displayed Continuously from -
50% to 150%.

e Multipurpose 5 digit Seven Segment LED Display for
best resolution and better viewing from distance.

S Sapcon Instruments Pvt.Ltd.®
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=—— Cast Aluminium
Housing

' J=-Cable Entry

—Maounting Thread
Evaluation Unit
(Overall Size : 215 x 195 x 85
- -PTFE Full Insulated Excluding Cable Gland
Rod Probe

Figure 2: Part Diagram

Two wire Pulse Coded Digital Communication from
Sensor to Evaluation unit. Supporting as much as
1 KM distance between Sensor and Evaluation Unit
with shielded two core cables.

Three Independent Potential Free relays provid-
ing flexibility of selecting three independent switch
points.

Galvanically Isolated True Two Wire 4-20 mA Pro-
portional to 0% and 100% level is available for re-
mote indication purposes.

Two wire implementation solves the malfunction
problems that occurs with various PLC 4-20 input
interfaces and thus better suits for higher end au-
tomation.

4-20 mA Loop can handle 700 Ohm Loop Resistance
with Internal Isolated Supply. The loop resistance can
be 1K Ohm for External DC Supply of 24 Volts.



4 Technical Specifications

4.1 Evaluation Unit

For Evaluation Unit please refer to Table 1.
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PARAMETER VALUE

Housing

Cast aluminium weatherproof stoving enamel painted
suitable for wall/back Panel mounting.

Cable Entries

3 Numbers of 1/2"/3/4"/BSP /NPT /Double Compres-

sion.

Ambient Temperature Range

-20 deg.C. to +60 deg. C.

Power Supply

Universal Mains 90 to 265 V AC, 50/60Hz and 24 V
DC(@ 3Watt).

Sensor to Evaluation Unit Cable

2-Core ; Resistance per core not to exceed 30 Ohms.Use
of Shielded Twisted Pair Cables is recommended for long
runs of cable.Cable length of 1000 Meters are thus are
supported with the Grounded Weather Shields.

Zero% Range

30pf tp 250pf

100% Range

10pf to 4500pf(Difference from Zero%) Current- 4 to 20
mA.RL max = 700 Ohm using internal Isolated supply.RL
max = 1 KOhm for external loop supply of 24 V DC.

Output

3 potential free relays with one set of potential free
charge over contact per relay.

Contact Ratings : 6 Amp ©230 V AC 50/60Hz for non-
inductive loads.

Indication

Continuous: -50% to 150% digitally on 1/2"seven seg-
ment display.

Switching

5mm Red Leds for alarm indication.

Switching Hysteresis

1% in single point switching, 1 to 98% Selectable in
pump control.

Failsafe Select

Field Selectable through interactive relay configuration
menu.

Dimensions

Refer Enclosed Drawings

Weight

2.3Approx.

S Sapcon Instruments Pvt.Ltd.®

Table 1: Evaluation Unit
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4.2 Electronic Insert-LDC117, LDCM111

For Electronic Insert please refer to Table 2.

Housing Plastic, potted with epoxy resin.

Power Supply 16 V DC @ 5 mA derived from sensor commu-
nication interface of Evaluation Unit.

Measuring Frequency 250KHz to 20KHz.Reverse frequency measure-
ment.

Operating Ambient Temperature —20°C to +60°C

Sensitivity 10 counts per pf

Output Digitally encoded current(5mA-8mA)pulse.

Table 2: Electronic Insert

CONTINUOUS LEVEL INDICATOR
IM P ILC -I EVALUATION UNIT
ALrM 1D atrm 2() Atrm3() e

nE INSTRUMENT STARTRESTART
SnSdE SENSOR TRANSFERRING DATA
ErGn5 SENSOR ERROR OCCURED

BrFLo OVERFLOW OCCURED >150%
LdFLo UNDERFLOW OCCURED <50%

P XXX LEVEL IS SHOWN IN %

| NTERNAL
Ol vsup —16v oc

@esue
@ &3200C

RGO exy sur
oSS0

RLOOP =1 AT
EXTERNAL SUPPLY =24v

ip

lesle

90 TO 260VAC
For length longer
50/60Hz than 50 meters and

o— also in electrically

Noisy environments,

i Al t th Use Shielded Twisted
'ways connec e | | N
k== Ground to the <l Pair Cable
= tetvaniion Ground the Shield

the Evalaution Unit.

This is required for
AC as well as DC
supply.

> >——

18 to 30VDC

[ —

MPILC works on either
AC or DC supply.

FROM EVAL UNIT

[SAPCON INSTRUMENTS PVT LTD]

Always
Connect

the Ground

at GND terminal
of the Sensor

Figure 3: Connection Diagram : Sensor and Power Supply

S Sapcon Instruments Pvt.Ltd.®
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Internal Isolated DC Power Supply:

MPILC Terminal

®® - Intemnal Isolated Supply is
. R gi @ #| Guaranteed to 18VDC (min)
PLC 4-20mA input = 'FE
Indicator 4-20mA input RL ~ @l @
RLmMax=700 Ohm
While using the ©
Internal Supply .
E xternal DC Power Supply (RL to Lp):
MPILC Terminal
Exterral @ |® o @l @ p
DC Supply @ _l ;@l 'FE
External Supply can =] @l @
be the same 24VDC
supply which is used
to power the MPILC. ® .
PLC 4-20mA input RL
Indicator 4-20mA input
RLmax=1K Ohm
for External [S)
Supply=24VDC
External DC Power Supply (RL to Negative):
MPILC Terminal
Extemal @ |®@ —l G®| @p
DC Supply o ;@l 'FE
External Supply can S @l @
be the same 24VDC
supply which is used
t the MPILC.
0 power the ®

PLC 4-20mA input
Indicator 4-20mA input RL

RLmax=1K Ohm

for External =) .

Supply=24VDC

Figure 4: Connection Diagram : 4-20mA Combinations

= Sapcon Instruments Pvt.Ltd.® 8
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Figure 5: Quick Reference : Calibration

= Sapcon Instruments Pvt.Ltd.®
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ﬁ E’ress PROG Button
for 5 to 8 seconds
.... [Relay Programmin%
ooooo Mode
e Select Relay
B "" 1,20r3

- for Setting
o Switching Type
6 ." P : Pump Control
1:Single Point
1
B I-Talltgl?fseaiee IIﬁlcgth

L : Fail Safe Low

. -

A 4 l AT
o[ Q)| SoveredDety

ry -

< Y

... Uncovered Delay

ooooo 0 sec to 90 sec
-~

If Switching Type

is Single Point

= l Set Pomt for
1 If Switching Type 1% to 99%
is Pump Control

o-sb-s o
l 2% to 99%

Low Set Point for

G -‘.

S Ch !

&8598 Semmanenty 0GHEH

Go Back to —_———————

ottt mMel e )

Quitto MPILC
— Level Indicator

Mode (Run Mode)

‘J &LevelRl:gig(t)greM odeD

Figure 6: Quick Reference : Relay Programming
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How to calibrate MPILC?
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Calibration Condition Page No.
When tank can be emptied to 0% ) )
and can be filled to 100% C-01to C-03
When tank cannot be emptied to 0% C-04 to C-05
or cannot be filled to 100% or both

When tank can be emptied or filled

for the purpose of calibration in a C-06 to C-09

long range of time or few days.

= Sapcon Instruments Pvt.Ltd.®

100% Level

0% Leve

Figure 7: Calibration

11
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Zero to 100% : When the tank can be Emptied to 0% and can be Filled to 100%
Calibrating Low Point at 0%

Empty the Tank to desired zero% level.
CALIB

Press Button for 5 to 8 seconds.

Will appear on the display.
CRUBH ceemet
==\ L . e Release Button.
«
100% Level Press Button.

*The Calibration Mode is now Entered.
Previously entered
@@gg@ Low Calibration Point

offemlo] ol Tl Value will be displayed.
«

Press Button.

el Last two digits will start

ve @@ @ QB blinking. Blinking indicates

ool t—Volerol el that Low Calib Point can

be modified using buttons:

1 ¥

For now, the material level
is at 0%, therefore change
the last two digits to 00 .

«
Press Button.
Last two digits will stop
@@@Q@ blinking. This means that
o/ ool Sm’o| mw’e] | oy Calib Pointis read at

existing material level for
0% level indication.

The Low Level Calibration point is just calibrated to
read existing material level as 0%.

Note that 100% should be calibrated before reseting
of the instrument due to events like power failure.

In case if filling to 100% may take long time and an
electric power failure/interruption is expected, refer

the topic “Calibrating High and Low level at long
intervals of time”.

Figure 8: Calibration

C 2 Sapcon Instruments Pvt.Ltd.® 12
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Zero to 100% : When the tank can be Emptied to 0% and can be Filled to 100%
Calibrating High Point at 100%:

Fill the Tank to desired 100% level.

Display indication from the
WO DD L), last step.

1+

Press Button.

Previously entered
ﬁggg@ High Calibration Point
=0 oo ol \/glue will be displayed.

«
Press Button.

Last three digit will start
BQEQ blinking. Blinking indicates

= —olesolol that High Calib Point can

0% Level be modified using buttons:

1+ ¥

For now, the material level
is at 100%, therefore change
the last three digits to 100 .

100% Level

«
Press Button.
Last three digits will stop
ﬁggg blinking. This means that
==l el High Calib Point is read at

existing material level for
100% level indication.

The High Level Calibration point is just calibrated to
read existing material level as 100%.

Since now Low and High both Calibration points are entered
with respect to their material levels, the Calibration will now be
Saved (Applied).

Saving (Applying) the values is essential, so that MPILC

can recall the calibration after the electric power supply
is interrupted.

Figure 9: Calibration

£ Sapcon Instruments Pvt.Ltd.® 13
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Zero to 100% : When the tank can be Emptied to 0% and can be Filled to 100%

Saving the Calibration Permanently:

Hil

8 Display indication from the last step

1
Press Button.

ARA

“Apply” means that Low and High Calibrated point entered so far will be analyzed
L[| and will be stored in permanent memory if no Calibration Error is present.

«
Press Button. Prgssing E_nter Button “Applies” the Calibration points. MPILC will check the Calib
Points against the Material Level Values.

One of the following message will appear on display:

don

E- ErdFL

E-RCE E-

c

A

) o]

L

Meaning of The Apply Menu Messages:

don

Calibration Values are saved in Permanent Memory.

~d

the entered Calibration points.

Calibration Values are, however, saved in Permanent Memory.

Calibration Values are, however, saved in Permanent Memory.

=1 High SetPointis accidently made equal to the Low Set point during
8 Bg 8 numeric entry by human error of calibrating person.

9/@ No problem is found with the Calibration Points against the Material Level.

8 9 Capacitance change with the changing Material Level is too low against

Calibration is not acceptable by the MPILC. Re-calibration is required.
D)) Calibration Values are, however, saved in Permanent Memory.

In case of any error here. The calibration * must ** be performed once again.

4 I

Press Button. HHBQE Will appear once again.
1

Press Button again.

9o

&

«
L> Press Button to Exit back to Run ( Level Indicator Mode ) Mode of MPILC.

9@ Quit menu will allow to get back to Run Mode (Level Indicator Mode) of MPILC.
ool - RQuit without “Apply” will discard any change in MPILC Calibration.

1
Press Button to Roll Back to Low Calibration Point Entry Menu.

Figure 10: Calibration

A Sapcon Instruments Pvt.Ltd.®
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Intermediate Calibration : When tank can’t be Emptied to 0% or Filled to 100% or both

For Example: 20% to 80%Calibration:

Calibrating Low Point at 20%:

100% Level

80% Level

20% Level

0% Level

Please note that calibrating at
intermediate values like
80%-20%, 70%-30% etc.
may not be as accurate for
the purpose of level indication
as it could be for 0%-100%.

Use this feature only if the
accuracy of indication is of
lesser concern.

Keep maximum difference
between the Low Calib and
High Calib Points for better
Result.

Empty the Tank to desired 20% level.
CALIB

Press Button for 5 to 8 seconds.

Will appear on the display.
ERLEH o
o Eo| Yo ¥ Release Button.
«
Press Button.

*The Calibration Mode is now Entered.
Previously entered
@@gg@ Low Calibration Point
cflemlol o oS’ Value will be displayed.
«
Press Button.
Last two digits will start
@@g% blinking. Blinking indicates
o em?ol oo o] that Low Calib Point can

be modified using buttons:

g § ¥

For now, the material level
is at 0%, therefore change
the last two digits to 20 .

«
Press Button.
Last two digits will stop
@@g@ blinking. This means that
ool —olSmw’o '] | ow Calib Pointis read at

existing material level for
20% level indication.

The Low Level Calibration point is just calibrated to
read existing material level as 20%.

Note that 100% (or 80% or any other High Calib Point)
should be calibrated before reseting of the instrument
due to events like power failure.

In case if filling to High Calib Point may take long time
and an electric power failure/interruption is expected,

refer the topic “Calibrating High and Low level at long
intervals of time”

Figure 11: Calibration

£ Sapcon Instruments Pvt.Ltd.®
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Intermediate Calibration : When tank can’t be Emptied to 0% or Filled to 100% or both

For Example: 20% to 80%Calibration:
Calibrating High Point at 80%:

100% Level

o Level

Please note that calibrating at
intermediate values like
80%-20%, 70%-30% etc.
may not be as accurate for
the purpose of level indication
as it could be for 0%-100%.

Use this feature only if the
accuracy of indication is of
lesser concern.

Keep maximum difference
between the Low Calib and
High Calib Points for better
Result.

Fill the Tank to desired 80% level.

to

1

Press Button.

H

&

180

Pu|
Press Button.

H

&

188

«
Press Button.

H

&

888

=l=2]

Display indication from the
last step.

Previously entered
High Calibration Point
Value will be displayed.

Last three digit will start
blinking. Blinking indicates
that High Calib Point can
be modified using buttons:

1 ¥

For now, the material level
is at 80%, therefore change
the last three digits to 080 .

Last three digits will stop
blinking. This means that
High Calib Pointis read at
existing material level for
80% level indication.

The High Level Calibration point is just calibrated to
read existing material level as 80%.

Since now Low and High both Calibration points are entered
with respect to their material levels, the Calibration will now be
Saved (Applied).

Saving (Applying) the values is essential, so that MPILC
can recall the calibration after the electric power supply
is interrupted. Refer the topic “Saving the Calibration
Permanently” for information on how to save or apply the
Calibration points.

Figure 12: Calibration

= Sapcon Instruments Pvt.Ltd.®
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Calibrating High and Low level at long intervals of time:

For Example: 10% to 75%Calibration in 2 days

Calibrating High Point at 75%:

100% Level

Please note that calibrating at
intermediate values like
80%-20%, 70%-30% etc.
may not be as accurate for
the purpose of level indication
as it could be for 0%-100%.

Use this feature only if the
accuracy of indication is of
lesser concern.

Keep maximum difference
between the Low Calib and
High Calib Points for better
Result.

o
Press Button.

Suppose there is a case that at the time of
commissioning of MPILC, the level is at 75%.
And this level will fall in next 2-3 days to 10%.
In this example it will be shown how to calibrate
MPILC over the long intervals of time.

CALIB

Press Button for 5 to 8 seconds.

Will appear on the display.
o s Release Button.

cAL

i
Press Button.

*The Calibration Mode is now Entered.

Previously entered
@@g@@ Low Calibration Point
o ol ol olSm’o] \/alue will be displayed.

4+
Press Button.

Previously entered
nggg High Calibration Point
o= ol em’o o %m’el \/alue will be displayed.

o
Press Button.

Last three digits will start
nggg blinking. Blinking indicates
o=l el that High Calib Point can

be modified using buttons:
1 ¥

For now, the material level
is at 75%, therefore change
the last two digits to 075 .

Last three digits will stop
blinking. This means that
High Calib Pointis read at
existing material level for
75% level indication.

H-015

Figure 13: Calibration

A Sapcon Instruments Pvt.Ltd.®
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Calibration Over Long Intervals of Time (Days):

Saving Calibration Point for delayed Calibration:

H-895
Press Button.

“Apply” means that Low and High Calibrated point entered so far will be analyzed
L)) and will be stored in permanent memory if no Calibration Error is present.

Display indication from the last step

Press Button. Pressing E_nter Button “Applies” the Calibration points. MPILC will check the Calib
Points against the Material Level Values.
One of the following message will appear on display:

donfE E-dEL EFRCE E-CAE

Meaning of The Apply Menu Messages:

ﬁ@@g No problem is found with the Calibration Points against the Material Level.
o || Calibration Values are saved in Permanent Memory.

Capacitance change with the changing Material Level is too low against
gﬁﬁg the entered Calibration points.

o=9  Calibration Values are, however, saved in Permanent Memory.

High Set Pointis accidently made equal to the Low Set point during
@HQR numeric entry by human error of calibrating person.
m=ofmel  Calibration Values are, however, saved in Permanent Memory.

!
E
|

!
!
E

@Q ) Calibration is not acceptable by the MPILC. Re-calibration is required.
O Calibration Values are, however, saved in Permanent Memory.

ol e

ol

Note that Calibration Points are always saved. This means that if there is any error due to faulty
calibration for the moment, it will be get corrected when the other calib pointis properly calibrated.
In this case any error will be rectified after the Low Calin point is properly calibrated.

1

Press Button. 'HHQQ Will appear once again.
1

Press Button again.

5@@@@ Quit menu will allow to get back to Run Mode (Level Indicator Mode) of MPILC.
o] Cm¥o &b o| =] *Quit without “Apply” will discard any change in MPILC Calibration.

Press Button to Exit back to Run Mode (Level Indicator Mode) of MPILC.

MPILC may give incorrect indication since the calibration is not yet complete.
Therefore, don't connect any control to the relays and 4-20mA loop.

Figure 14: Calibration

A Sapcon Instruments Pvt.Ltd.® 18
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Calibration Over Long Intervals of Time (Days):

For Example: 10% to 75%Calibration:

Calibrating Low Point at 10% after 2 days:

100% Level

o Level

Please note that calibrating at
intermediate values like
80%-20%, 70%-30% etc.
may not be as accurate for
the purpose of level indication
as it could be for 0%-100%.

Use this feature only if the
accuracy of indication is of
lesser concern.

Keep maximum difference
between the Low Calib and
High Calib Points for better
Result.

Now, after calibrating and saving (Applying) the 75%
level 2 days back, the level is now emptied down to

10%.

The Low Calib Point will now be set to complete the
Calibration.

CALIB

Press Button for 5 to 8 seconds.

Will appear on the display.
CRUEH roee
A=\ S . A= Release Button.
«
Press Button.

*The Calibration Mode is now Entered.
Previously entered
@@QQH Low Calibration Point
ol o[l fm’ol \/alue will be displayed.
«
Press Button.
Last two digits will start
@@QBB blinking. Blinking indicates
o’ —leslle=rol that Low Calib Point can

be modified using buttons:

1+ ¥

For now, the material level
is at 10%, therefore change
the last two digits to 10 .

Press Button.
Lo H0

The Low Level Calibration point is just calibrated to
read existing material level as 10%.

Last two digits will stop
blinking. This means that
Low Calib Pointis read at
existing material level for
10% level indication.

Since the High Calib Point was already set 2 days
back. Corrected Low Calib Point will now be Saved.

Figure 15: Calibration

A Sapcon Instruments Pvt.Ltd.®
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Calibration Over Long Intervals of Time (Days):

Saving Calibration Point after delayed Calibration:

Lo 10
Press Button.

H-OA5
Press Button.

“Apply” means that Low and High Calibrated point entered so far will be analyzed
L)L) and will be stored in permanent memory if no Calibration Error is present.

« Pressing Enter Button “Applies” the Calibration points. MPILC will check the Calib
Press Button. Points against the Material Level Values.
One of the following message will appear on display:

donf- E-dEt E-RCE E-CAE

Meaning of The Apply Menu Messages:

Display indication from the last step

High Calib Point set value entered 2 days back.

No problem is found with the Calibration Points against the Material Level.
A Calibration Values are saved in Permanent Memory.

—o

the entered Calibration points.

&BQ’ Calibration Values are, however, saved in Permanent Memory.

-] = High SetPointis accidently made equal to the Low Set point during
38@ g numeric entry by human error of calibrating person.
R o= ool Calibration Values are, however, saved in Permanent Memory.

Calibration is not acceptable by the MPILC. Re-calibration is required.
)| CalibrationValues are, however, saved in Permanent Memory.

In case of any error here. The calibration * must ** be performed once again.

89 Capacitance change with the changing Material Level is too low against

4

Press Button. 5gﬂgﬁ Will appear once again.
4

Press Button again.

g@ggg Quit menu will allow to get back to Run Mode (Level Indicator Mode) of MPILC.
o] G| & ke o Y| *Quit without “Apply” will discard any change in MPILC Calibration.

«
Press @ Button to Exit back to Run Mode (Level Indicator Mode) of MPILC.

Figure 16: Calibration

A Sapcon Instruments Pvt.Ltd.® 20
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Programming the Relays of MPILC

Complete Relay Configuration Guide with Application Example

Note: Application is explained while keeping an intentional fault in the
in the example. A proposed solution is later is explained. It is, however,
left on the experience and discretion of the Instrumentation Personnel
of the Plant t decide how to use the various available futures of MPILC
skillfully for the purpose of automation/control of a given Process.

NTNTHNT

100% Level

80% Level '
60% Level fSufﬁcient
Level to be
maintained
within this
region.
30% Level
‘Heserve
15% Level ‘

Figure 17: Programming

C 2 Sapcon Instruments Pvt.Ltd.® 21
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Operation of MPILC After Power On:

Various Display Messages at Power On Sequence

g@g@@ MPILC is Powered ON
SLE VS | 0A This message will appear for 1 second if sensor is alright.

: Sensor is found and MPILC is communicating with sensor.

This message will appear for maximum 4 seconds if Sensor to MPILC
line is not passing through an electrically noisy enviornment.

0
wEi
W
i

Process Value (Level) is shown in % depending on the calibration.
In this example of display it is showing 18%.

1<

0
[0
|Nim]
o

Sensor is not found by MPILC due to following reasons:-
Sensor is not connected properly.
Sensor is faulty.

4L
DO
N
0
wE
0

When MPILC is showing Level %, the MPILC is said to be in
Run Mode or Level Indicator Mode

This is normal working mode of MPILC.

During this mode following operations will be performed as long as
power supply is maintained.

Measuring and Indicating Level as per Calibration.

Output on 4-20mA as per indicated percent value.
0% or less is always 4mA
100% is always 20mA
Anything above 100% maximum 20.3 mA

o- o- o-
-(\ -0\’ -d\ Operation of Three Potential Free Relays.

CALIB PROG While in this mode, MPILC can be Calibrated using CALIB key
and Relay Operation Set Points and Delays can be set using
PROG key.

Figure 18: Programming

= Sapcon Instruments Pvt.Ltd.®

22



About MPILC Relays:

1 2
-c\o-

Set Point =40%

Fail Safe High
No Alarm

Fail Safe Low
Alarm

Set Point =40%

Fail Safe High
Alarm

Fail Safe Low
No Alarm

Pump Control Switching

High Set Point =80%
Low Set Point =20%

Fail Safe High
No Alarm

Fail Safe Low
Alarm Started

High Set Point =80%
Low Set Point =20%

Fail Safe High
Alarm Started

Fail Safe Low
Alarm Stopped

High Set Point =80%
Low Set Point =20%
Fail Safe High

Alarm Continued

Fail Safe Low
No Alarm

High Set Point =80%
Low Set Point =20%

Fail Safe High
Alarm Stopped

Fail Safe Low
Alarm Started

4\0-

Single Point Switching

3
4\&

100% Level

40% Level

0% Level

100% Level

40% Level

0% Level

100% Level

80% Level

Filling

20% Level

0% Level

100% Level

Filled

80% Level

20% Level

0% Level

100% Level

80% Level

20% Level

0% Level

E mptying

100% Level

80% Level

20% Level

0% Level

[ ! Emptied

= Sapcon Instruments Pvt.Ltd.®
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There are There Potential free Relays in MPILC.

Relay 1
Relay 2
Relay 3
Each Relay is having Two Operating Modes:
Single Point Switching

Pump Control Switching

Relays Can be set to give Alarm in following Conditions:
Single Point Switching

Fail Safe High or Maximum Fail Safe
Alarm Starts when Level >=Set Point Level
Alarm Stops when Level <Set Point Level

Fail Safe Low or Minimum Fail Safe
Alarm Starts when Level <Set Point Level
Alarm Stops when Level >=Set Point Level

Pump Control Switching

Fail Safe High or Maximum Fail Safe
Alarm Starts when Level >=High Set Point Level
Alarm Stops when Level <Low Set Point Level

Fail Safe Low or Minimum Fail Safe
Alarm Starts when Level <Low Set Point Level
Alarm Stops when Level >=High Set Point Level

Relays have following configurable delay timers:

Covered Delay (0 to 90 Seconds)
Time Delay to recognize Alarm Level Condition.

Uncovered Delay (0 to 90 Seconds)
Time Delay to recognize No Alarm Level Condition.

During Alarm
Relay is at NC (Normally Connected)

Relay LED Glows (Red)

=\ "

POLE
During No Alarm N NO
Relay is at NO (Normally Open) - PY
Relay LED Tumns Off POLE

Figure 19: Programming
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How To Configure Relay Outputs:

Application Example:

User Manual & Datasheet V 2.1

Suppose thatitis required in an application to keep a tank filled
between the two levels 80% and 15%. And two signals are
required when level is above 60% indicating sufficient material
and when the level falls below 30% indicating reserve material.

Using MPILC this application can be implemented as:-

N/C contact of Relay 1 will operate the fill tank
valve as long as Level is not filled to 80%
from 15%.

1. Keep level between 80% and 15%.

100% Level Take Relay#1.

Configure it for Pump Control Switching.
Selectits Fail Safe Low.

0,
80% Level Set Covered and Uncovered delay
as per system delay needs.
. In this example 0 second will be used.
0,
Level to be Sufﬁaentf 6% Level Set High Set Point to 80%.
maintained Set Low Set Point to 15%.
within this
regton: . 30% Level
eserve ‘ N/C contact of Relay 2 will operate the
‘ 15% Level Sufficient Level Indicator Lamp.

2. Issue Sufficient Signal at level >=60%.

Example Application Relay Connection Diagram

Take Relay#?2.
Configure it for Single Point Switching.
Selectits Fail Safe High.

Set Covered and Uncovered delay
as per system delay needs.
In this example 1 second will be used.

Setits Set Point to 60%.

Solenoid
Relayol_ Operates
NC\. NO o ank

N/C contact of Relay 3 will operate the
Reserve Level Indicator Lamp.

Supply Bus

Relay 2 Sufficient
o Material
N/CE N/O Indicator

sng wnoy

3. Issue Reserve Signal at level <30%.

Take Relay#3.
Configure it for Single Point Switching.

Relay 3 Reserve
o Material
N/C N/O Indicator

Selectits Fail Safe Low.

Set Covered and Uncovered delay
as per system delay needs.
In this example 1 second will be used.

Setits Set Point to 30%.

£ Sapcon Instruments Pvt.Ltd.®

Figure 20: Programming
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Entering Relay Parameters:

Application Example (Continued):

100% Level

80% Level

)

Level to be
maintained
within this
region.

¥

Sufﬁcientf 60% Level

30% Level

Reserve

15% Level

N/C contact of Relay 1 will operate the fill tank
valve as long as Level is not filled to 80%
from 15%.

1. Keep level between 80% and 15%.

Take Relay#1.
Configure it for Pump Control Switching.
Selectits Fail Safe Low.

Set Covered and Uncovered delay
as per system delay needs.
In this example 0 second will be used.

Set High Set Point to 80%.
Set Low Set Point to 15%.

User Manual & Datasheet V 2.1

Following procedure will set the Relay# 1 parameters as per
application example requirement.

PROG

Press Button for 5 to 8 seconds.

Arob

g

i

&

4+
Press Button.

HEHH

&

Will appear on the display.

PROG
Release Button.

Will appear on the display.

Indicating that current setting will
be for Relay#1.

Will appear on the display.

ST indicates Switching Type for
the selected Relay.

ST=1 means Single Point Switching
ST=P means Pump Control Switching

Since in present Example Pump Control
is needed. ST will be changed from its
value 1 to P.

«
Press Button.

HEHH

)

4+
Press Button.

Last Digit will Start Blinking

1

Pressing Button will make it P

¥

Pressing Button will make it 1

HEHH

A

«
Press Button.

S6HAAE

Figure 21: Programming

£ Sapcon Instruments Pvt.Ltd.®

1 changed to P while still blinking.

P stopped blinking.
Pump Control Switching is thus
Selected for Relay 1.
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Selecting Fail Safe for Relay

Application Example (Continued): Following procedure will set the Relay#1 parameters as per
application example requirement.

H@g@g Display from last step.

4+
Press Button.
Will be displayed.
100% Level 8 B g g 8 FS indicates Fail Safe Type for

the selected Relay.
FS=H means Fail Safe High.

80% Level

)

sufficient 60% Level FS=L means Fail Safe Low.
Le\(el to be
maintained Since in present Example, Low Fail Safe
o s i ired. FS will be changed to L
region. is required. FS will be changed to L.
Reseﬂ 30% Level “
4 15% Level Press Button.

1

Pressing Button will make it H

¥

Pressing Button will make it L

¥
Press Button.

N/C contact of Relay 1 will operate the fill tank ng@@
valve as long as Level is not filled to 80% AV (/SR VAN A
from 15%.

H changed to L while still blinking.

1. Keep level between 80% and 15%. Press Button.
Take Relay#1.

Configure it for Pump Control Switching. BBQQ
' Select its Fail Safe Low. e

Set Covered and Uncovered delay
as per system delay needs.
In this example 0 second will be used.

Set High Set Point to 80%.
Set Low Set Point to 15%.

Last Digit will Stop Blinking.
Indicates that Fail Safe is now
Changed to Low for Relay 1.

L

)

Figure 22: Programming
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Setting Delay Timers:

Application Example (Continued):

100% Level

80% Level

)

Level to be
maintained
within this
region.

\ 2

Sufﬁcientf 60% Level

30% Level

Reserve

15% Level

N/C contact of Relay 1 will operate the fill tank
valve as long as Level is not filled to 80%
from 15%.

1. Keep level between 80% and 15%.

Take Relay#1.
Configure it for Pump Control Switching.
Selectits Fail Safe Low.

Set Covered and Uncovered delay
as per system delay needs.
In this example 0 second will be used.

Set High Set Point to 80%.
Set Low Set Point to 15%.

User Manual & Datasheet V 2.1

Following procedure will set the Relay# 1 parameters as per
application example requirement.

88HHE

Cd-gH

press (3 Button
ga584

£d-84
dd-gé
HaHaé

s &) s
Ud- 00

Figure 23: Programming

£ Sapcon Instruments Pvt.Ltd.®

Display from last step.

Previously entered Covered Delay
will be displayed.

Itis required to change itto 0 sec
for present application.

Last two digits will start blinking.
Blinking indicates that Covered
Delay can be modified using
buttons:

1 ¥

For now, required Covered Delay
is 0 sec, therefore change the last
two digits to 00.

Last two digits stopped blinking.
The Covered Delay is now set to
0 second.

Previously entered Uncovered
Delay will be displayed.

Last two digits will start blinking.
Blinking indicates that Uncovered
Delay can be modified using
buttons:

1t ¥

For now, required Uncovered
Delay is 0 sec, therefore change
the last two digits to 00.

Last two digits stopped blinking.
The Uncovered Delay is now set to
0 seconds.
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Entering Pump Control Switch Points:

Following procedure will set the Relay# 1 parameters as per

Application Example (Continued): application example requirement.

100% Level

80% Level

)

Level to be
maintained
within this
region.

\ 2

Sufﬁcientf 60% Level

30% Level

Reserve

15% Level

N/C contact of Relay 1 will operate the fill tank
valve as long as Level is not filled to 80%
from 15%.

1. Keep level between 80% and 15%.

Take Relay#1.
Configure it for Pump Control Switching.
Selectits Fail Safe Low.

Set Covered and Uncovered delay
as per system delay needs.
In this example 0 second will be used.

Set High Set Point to 80%.
Set Low Set Point to 15%.

Hd

H

e

4+
Press Button.

Hi

H

38

«
Press Button.

Hi

H

38

«
Press Button.

Hi

H

88

4+
Press Button.

to

H

H0

«
Press Button.

to

H

Ho

«
Press Button.

to

H

H5

Figure 24: Programming

£ Sapcon Instruments Pvt.Ltd.®

Display from last step.

Previously entered High Set Point
will be displayed.

Itis required to change it to 80%
for present application.

Last two digits will start blinking.
Blinking indicates that High Set
Point can be modified using
buttons:

1 ¥

For now, required High Set Point
is 80%, therefore change the last
two digits to 80 .

Last two digits stopped blinking.
The High Set Point is now set to
80%

Previously entered Low Set Point
will be displayed.

Last two digits will start blinking.
Blinking indicates that Low Set
Point can be modified using
buttons:

1t ¥

For now, required Low Set Point
is 15%, therefore change the last
two digits to 15 .

Last two digits stopped blinking.
The Low Set Point is now set to
15%

28



Selecting Next Relay for Entry:

Application Example (Continued):

User Manual & Datasheet V 2.1

Following procedure will select Relay# 2 for parameters
setting as per application example requirement.

g

o

H

&

5

4+
Press Button.

A

A

A

4+
Press Button.

Lty

=)

u

&

£

4+
Press Button.

i

E

L

=]

N/C contact of Relay 2 will operate the

Sufficient Level Indicator Lamp.

2. Issue Sufficient Signal at level >=60%.

«
Press Button.

 Take Relay#2.

Configure it for Single Point Switching.

Selectits Fail Safe High.

Set Covered and Uncovered delay
as per system delay needs.
In this example 1 second will be used. 8

Setits Set Point to 60%.

ai

&

L

=

E

L

=]

=i

S Sapcon Instruments Pvt.Ltd.®

«
Press Button.

i

E

L

=]

c

Figure 25: Programming

Display from last step.

MPILC is asking for if the
relay parameters are required to
be saved.

“Apply should be done when no
more changes are required.

Therefor in this example, the
modified values will be applied in

when all the entries for all three
Relays are over.

Pressing enter key here
will “quit” to the Run mode.

“Quit” without “Apply” will
discard any changes.

“Quit” will not be entered.

Proceeding for next Relay.

Here, the nextrelay will be
selected by pressing enter.

Last Digit starts blinking,
indicates that new Relay #
can be selected by using:

For now change itto 2.
Digit stops blinking.

Relay 2 is thus selected
for parameter entry.
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Entering Relay 2 Parameters:

Application Example (Continued):

100% Level

80% Level

)

S ufﬁcientf

60% Level

Level to be
maintained
within this
region.

30% Level

Reserve ‘

A 4

N/C contact of Relay 2 will operate the

Sufficient Level Indicator Lamp.

2. Issue Sufficient Signal at level >=60%.

= Sapcon Instruments Pvt.Ltd.®
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Following procedure will modify the parameters setting of
Relay # as per application example requirement.

d686H

c

4+
Press Button.

HEHH

&)

4+
Press Button.

8884

4+
Press Button.

£d-g

4+
Press Button.

dd-g

&)

4+
Press Button.

8858
Press Button.

o

8858

uin)

5AHE
Press Button.

586

Figure 26: Programming

o

Display from last step.

Previously entered Switching Type.
This is already in Single Point Sw.
Change if itis P, else no change is
required.

Previously entered Fail Safe Type.
This is already in Fail Safe High.
Change if itis L, else no change is
required.

Previously entered Covered Delay.
This is already 1 sec. Therefore
no change is required.

Previously entered Uncovered
Delay. This is already 1 sec.
Therefore no change is required.

Previously entered Set Point for
Relay 2 switching. This is at 50%.
Change it to 60% by pressing
Enter button.

Last two digit will start blinking.
Blinking indicates that Set Point
can be changed using buttons:
For now Alarm is required at 60%,

therefore change last two digits to
60.

Stopped blinking. The Alarm Set
Point for Relay#2 is just changed
to give alarm above 60% level.
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Selecting Next Relay for Entry:

. ) ) Following procedure will select Relay# 3 for parameters
Application Example (Continued): setting as per application example requirement.

ng&@ Display from last step.

5 3
Press Button.
MPILC is asking for if the
555@@ relay parameters are required to
oR=i=rlemola®l  he saved.

“Apply should be done when no
more changes are required.

Therefor in this example, the
modified values will be applied in
when all the entries for all three

4
Press Button. Relays are over.

Pressing enter key here

g@ggg will “quit” to the Run mode.

“Quit” without “Apply” will
discard any changes.

“Quit” will not be entered.

Proceeding for next Relay.

4
Press Button.
N/C contact of Relay 3 will operate the

«
Reserve Level Indicator Lamp. Press Button.

3. Issue Reserve Signal at level <30%.
- HEOHE

Here, the nextrelay will be
selected by pressing enter.

Last Digit starts blinking,
indicates that new Relay #

Configure it for Single Point Switching. can be selected by using:
Selectits Fail Safe Low. 1 3
Set Covered and Uncovered delay . ‘

as per system delay needs. @ O

a8
Press Button.
il

Figure 27: Programming

In this example 1 second will be used. 88

For now change itto 3.
Setits Set Point to 30%.

Digit stops blinking.
Relay 2 is thus selected
for parameter entry.
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Entering Relay 3 Parameters:

Application Example (Continued):

100% Level

80% Level

)

Level to be
maintained
within this
region.

A 4

Sufﬁcientf 60% Level

30% Level

Reserve ‘

15% Level

N/C contact of Relay 3 will operate the
Reserve Level Indicator Lamp.

3. Issue Reserve Signal at level <30%.

Take Relay#3.

Setits Set Point to 30%.

User Manual & Datasheet V 2.1

Following procedure will modify the parameters setting of
Relay # as per application example requirement.

d686H

3

4+
Press Button.

HEHH

4+
Press Button.

88584

«
Press Button.

8884

H

¥
Press Button.

Display from last step.

Previously entered Switching Type.
This is already in Single Point Sw.
Change if itis P, else no change is
required.

Previously entered Fail Safe Type.
This is in Fail Safe High. Change
if to Fail Safe Low will be required.

Last Digit “H” will Start Blinking

1

Pressing Button will make itH

¥

Pressing Button will make it L

86584

=]

«
Press Button.

8884

L

4+
Press Button.

£d-g

4+
Press Button.

dd-g

Figure 28: Programming

= Sapcon Instruments Pvt.Ltd.®

H changed to L while still blinking.

Last Digit will Stop Blinking.
Indicates that Fail Safe is now
Changed to Low for Relay 1.

Previously entered Covered Delay.
This is already 1 sec. Therefore
no change is required.

Previously entered Uncovered
Delay. This is already 1 sec.
Therefore no change is required.
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Entering Relay 2 Parameters:

Application Example (Continued):

100% Level

80% Level

*

Sufﬁcientf

60% Level

Level to be
maintained
within this
region.

30% Level

Reserve ‘

\ 2

15% Level

0,
0

N/C contact of Relay 2 will operate the

Sufficient Level Indicator Lamp.

2. Issue Sufficient Signal at level >=60%.

Take Relay#2.

Configure it for Single P oint Switching.

Selectits Fail Safe High.

Set Covered and Uncovered delay

as per system delay needs.

In this example 1 second will be used.

| Setits Set Point to 60%.

A Sapcon Instruments Pvt.Ltd.®

User Manual & Datasheet V 2.1

Following procedure will modify the parameters setting of
Relay # as per application example requirement.

dd 0
Press Button.
5R-80

Press Button.
8858

SHHE

Press Button.
5R-30

Press Button.
APALY

Press Button.
donf-

Press Button.
4+

(i

(i

Display from last step

Previously entered Set Point for
Relay 3 switching. This is at 90%.
Change it to 30% by pressing
Enter button.

Last two digit will start blinking.
Blinking indicates that Set Point
can be changed using buttons:

1 ¥

For now Alarm is required at 30%,
therefore change last two digits to
30.

Stopped blinking. The Alarm Set
Point for Relay#3 is just changed
to give alarm above 30% level.

At this moment since all the Relay
Parameters have been entered,
the changed parameters should
be saved permanently.

To save the changes the “Apply”
will now be “Done”.

Parameters Saved (Applied).

Will appear once again.

Press Button again.

(B i

Programming Mode can be quit
now as all Relay settings are
saved (applied).

«
Press Button to get back to Run Mode.

Figure 29: Programming
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Problem with the Application:

Suppose thatitis required in an application to keep a tank filled
Application Example: between the two levels 80% and 15%. And two signals are
required when level is above 60% indicating sufficient material
and when the level falls below 30% indicating reserve material.

In Proposed MPILC solution the Relay 1 was configured
to provide the required “keep it filled” action.:

N/C contact of Relay 1 will operate the fill tank

100% Level valve as long as Level is not filled to 80%
from 15%.
80% Level 1. Keep level between 80% and 15%.
. Take Relay#1.
sufficient 60% Level
Level to be ufcient e Configure it for Punmp Control Switching.
Mmaintained Select s Fail Safe Low.
region. . Set Covered and Uncovered delay
Reserve 30% Level as per systemdelay needs.
¥ 15% Level In this example 0 second will be used.
: Set High Set Point to 80%.
Set Low Set Point to 15%.

However, observing the proposed circuit,
it becomes clear that:

Example Application Relay Connection Diagram Power Failure to MPILC will result in the
filling operation, which will cause Overflow as
Problem: Fill operation on supply failure to MPILC it can never be guaranteed how long power to
‘ MPILC may not be available.
The Solution for this problem is to use the

'a%o Normally Open Contact of the relay.
This will prevent any fill operation when
supply to MPILC fails.

Supply_ Bus
sng wmay

Relay 2

Sufficient Solution: Use N/O Contact for Fill operation
(3]
N/C N/O

Material
Indicator ‘
Relay 3 Reserve
o= Material
N/C N/O Indicator

Solenoid
Operates
Fill Tank
Valve

Solenoid
Operates
Fill Tank
Valve

Supply Bus
sng wnmey

This Solution creates another problem that
now the Fill Operation will stop on Level<15%

After this solution: and will Start on Level >=80% causing more
The Alarm LED will now on MPILC will now have overflow, with present settings.

another meaning. It will now mean lit-up to show X X X X

that Tank has the Material and Fill Operation is Solution: Use Relay 1 in Fail Safe High.

Not in the process.
This will solve the overflow problem of the
Fill Valve Solenoid will operate when Alarm LED of example application.

Relay 1 is tured off.

Alarm means that N/C is connected to Common.

Figure 30: Programming
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Entering Relay Parameters:

Application Example (Continued): Following procedure will set the Relay#1 parameters as per
application example modified solution.

PROG

Press Button for 5 to 8 seconds.
gg@g@ Will appear on the display.

PROG
Release Button.

100% Level

80% Level 8’

Indicating that current setting will
be for Relay#1.

)

- 4+
0,
Level to be Sumc'entf 60% Level Press Button.
maintained
within this
region. . Lo .
Reserve 30% Level H@ggg Switching Type is Pump Control.
$ 15% Level Crmmole=ole=ri=0

Press Button.
H8HHE
Press Button.

H8HHC

Previous Setting that was done
for application was Fail Safe Low.
It will now be changed to High - H.

Last Digit - L - will Start Blinking

1
N/C contact of Relay 1 will operate the fill tank Pressing Button will make it H
valve as long as Level is not filled to 80%
from 15%. ¥

Pressing Button will make it L

1. Keep level between 80% and 15%.

3 3
Press ‘ Button.
Take Relay#1. @

Configure it for Pump Control Switching. 8&@@8 L changed to H while still blinking.
' Select its Fail Safe High. S A A
Set Covered and Uncovered delay «
as per system delay needs. Press Button.
In this example 0 second will be used.
Set High Set Point to 80%. Last Digit will Stop Blinking.
Set Low Set Pointto 15%. 88@@8 Indicates that Fail Safe is now
olam?o e 02T Changed to High for Relay 1.

Figure 31: Programming
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Saving Edited Relay Settings:

Following procedure skips direct to save (apply) the relay
settings and quit to run mode.

8@@@8 Display from last step.

1
Press Button.
Previously entered Covered Delay
@QQQ@ for Relay 1.

1
Press Button.
Previously entered Uncovered
QQQQQ Delay for Relay 1.
Press ‘ Button.
Previously entered High Set Point
8@@8% for Pump Control for Relay 1.

1

Press Button.
Previously entered Low Set Point
9@@@@ for Pump Control for Relay 1.
Press ‘ Button.
The changed parameters should
8 5 g g B be saved permanently.

T To save the changes the “Apply”
Press Button will now be “Done”.

B@g@@ Parameters Saved (Applied).

Press Button. Will appear once again.
4+

Press Button again.
Programming Mode can be quit
g@g@@ now as all Relay settings are
S\ == s =13\ =73 saved (applied).

I
Press Button to get back to Run Mode.

Application Example (Continued):

[

Figure 32: Programming
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Process In Action:

Application Example (Continued):

Application Tank.

Supply_ Bus

Il

*

Level to be
maintained
within this
region.

Sufficient'

100% Level

80% Level

60% Level

30% Level

Reserve ‘
A 4

15% Level

MPILC i
Relay 2 Sufficien Sufficient
Material
N/C N/O Indicator

MPILC
Relay 3 Reserve
o= Material
N/C N/O Indicator

Application Tank.

Reserve

Filling

9

sng wmay

*
Level to be m
maintained
within this
region.

$

RW‘

15% Level

£ Sapcon Instruments Pvt.Ltd.®

0, ayve
0
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Application Connections.

Supply Bus

MPILC
Relay 2 Sufficien
o= Material
N/C N/O Indicator
MPILC
Relay 3 Reserve
o= Material
N/C N/O Indicator

MPILC
Relay 1

Solenoid
Operates
Fill Tank

N/C N/O Valve

sng wnay

Relay 1: Filling Valve Controller

Pump Control, Fail Safe High

Level <Low Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Filling Process is Started (Filling).

Relay 2: Sufficient Lamp Controller

Single Point, Fail Safe High

Level <Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Sufficient” is off (Not Sufficient).

Relay 3: Reserve Lamp Controller

Single Point, Fail Safe Low

Level <Set Point means Alarmin FS Low.
Alarm means Common connects to N/C and
Alarm LED is on.

Indication for “Reserve” is on (in Reserve).

Figure 33: Programming
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Process In Action - Step 2:

Application Example (Continued):

Filling

User Manual & Datasheet V 2.1

100% Level

*

Sufﬁcient'

80% Level : Relay 1 Pump Control, High Set Point, Fail Safe High

60% Level: Relay 2 Single Point Switching, Set Point, Fail Safe High

Level to be
maintained
within this
region.

MPILC

Relay 1 Solenoid

Operates
3 ,\]/% Fill Tank
m Valve
=l
[oX
(o}
=]
3]
MPILC
Relay 2 Sufficien
Material
N/C N/O Indicator
MPILC
Relay 3 Reserve
Material
N/C N/O Indicator

£ Sapcon Instruments Pvt.Ltd.®

Filling

Not
Sufficient

Not
Reserve

sng wmay

30% Level: Relay 3 Single Point Switching, Set Point, Fail Safe Low

Level : Relay 1 Pump Control, Low Set Point, Fail Safe High

Relay 1: Filling Valve Controller

Pump Control, Fail Safe High

Level <High Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Filling Process is Continued (Filling).

Relay 2: Sufficient Lamp Controller

Single Point, Fail Safe High

Level <Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Sufficient” is off (Not Sufficient).

Relay 3: Reserve Lamp Controller

Single Point, Fail Safe Low

Level >Set Point means No Alarmin FS Low.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Reserve” is off (Not Reserve).

Figure 34: Programming

38



Process In Action - Step 3:

Application Example (Continued):

Filling

User Manual & Datasheet V 2.1

100% Level

80% Level : Relay 1 Pump Control, High Set Point, Fail Safe High

60% Level: Relay 2 Single Point Switching, Set Point, Fail Safe High

30% Level: Relay 3 Single Point Switching, Set Point, Fail Safe Low

)
Sufficient !
Level to be
maintained
within this
region.
Reserve ‘
¥

MPILC Solenoid

w0 Relay 1 Operates
S ,\]/% Fill Tank
m Valve
=l
[oX
(o}
=]
3]
MPILC
Relay 2 Sufficien
o- Material
N/C N/O Indicator
MPILC
Relay 3 Reserve
Material
N/C N/O Indicator

£ Sapcon Instruments Pvt.Ltd.®

Filling

Sufficient

&

—

S

Not
Reserve

sng wmay

15% Level : Relay 1 Pump Control, Low Set Point, Fail Safe High

Suppose emptying of use of material can be
started as soon as the material reaches its
“Sufficient” Level.

Relay 1: Filling Valve Controller

Pump Control, Fail Safe High

Level <High Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Filling Process is Continued (Filling).

Relay 2: Sufficient Lamp Controller

Single Point, Fail Safe High

Level >=Set Point means Alarm in FS High.
Alarm means Common connects to N/C and
Alarm LED is on.

Indication for “Sufficient” is on (Sufficient).

Relay 3: Reserve Lamp Controller

Single Point, Fail Safe Low

Level >Set Point means No Alarmin FS Low.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Reserve” is off (Not Reserve).

Figure 35: Programming
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Process In Action - Step 4:

Application Example (Continued):

Filling Stoppeg

User Manual & Datasheet V 2.1

100% Level

)
Sufficient !
Level to be
maintained
within this
region.
Reserve ‘
¥

80% Level : Relay 1 Pump Control, High Set Point, Fail Safe High

60% Level: Relay 2 Single Point Switching, Set Point, Fail Safe High

30% Level: Relay 3 Single Point Switching, Set Point, Fail Safe Low

Supply Bus

N/C } N/O

MPILC
Relay 1

Solenoid
Operates
Fill Tank
Valve

Not

Sufficient
MPILC
Relay 2 Sufficien /
o- Material =
N/C N/O Indicator AN
MPILC Not
Relay 3 Reserve Reserve
Material
N/C N/O Indicator

sng wmay

£ Sapcon Instruments Pvt.Ltd.®

15% Level : Relay 1 Pump Control, Low Set Point, Fail Safe High

Relay 1: Filling Valve Controller
Pump Control, Fail Safe High

Level >=High Set Point means Alarm in FS High.

Alarm means Common connects to N/C and
Alarm LED is on.
Filling Process is Stopped (Not Filling).

Relay 2: Sufficient Lamp Controller

Single Point, Fail Safe High

Level >=Set Point means Alarm in FS High.
Alarm means Common connects to N/C and
Alarm LED is on.

Indication for “Sufficient” is on (Sufficient).

Relay 3: Reserve Lamp Controller

Single Point, Fail Safe Low

Level >Set Point means No Alarmin FS Low.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Reserve” is off (Not Reserve).

Figure 36: Programming
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Process In Action - Step 5:

Application Example (Continued):

Filling Stoppeg

User Manual & Datasheet V 2.1

100% Level

*

Level to be
maintained
within this
region.

\ 2

Sufﬁcientf

80% Level : Relay 1 Pump Control, High Set Point, Fail Safe High

60% Level: Relay 2 Single Point Switching, Set Point, Fail Safe High

30% Level: Relay 3 Single Point Switching, Set Point, Fail Safe Low

Reserve ‘

Supply_ Bus

MPILC
Relay 1

N/C

N/O

Solenoid
Operates
Fill Tank
Valve

Not

Not

—

Z
&

MPILC
Relay 2

N/O

Sufficien Sufficient
Material
Indicator

MPILC
Relay 3

N/O

sng wmay

Not
Reserve Reserve
Material
Indicator

£ Sapcon Instruments Pvt.Ltd.®

15% Level : Relay 1 Pump Control, Low Set Point, Fail Safe High

Relay 1: Filling Valve Controller

Pump Control, Fail Safe High

Level <High Set Point, but the Alarm will Continue
as long as Low Set Point is not reached.
Therefore, Itis Alarm for Fail Safe High.

Alarm means Common connects to N/C and
Alarm LED is on.

Filling Process is Stopped (Not Filling).

Relay 2: Sufficient Lamp Controller

Single Point, Fail Safe High

Level <Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Sufficient” is off (Not Sufficient).

Relay 3: Reserve Lamp Controller

Single Point, Fail Safe Low

Level >Set Point means No Alarmin FS Low.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Reserve” is off (More than Reserve).

Figure 37: Programming
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Process In Action - Last Step:

Application Example (Continued):

Filling
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100% Level

80% Level : Relay 1 Pump Control, High Set Point, Fail Safe High

)

Level to be
maintained
within this
region.

\ 2

Sufﬁcientt

60% Level: Relay 2 Single Point Switching, Set Point, Fail Safe High

30% Level: Relay 3 Single Point Switching, Set Point, Fail Safe Low

Reserve ‘

15% Level : Relay 1 Pump Control, Low Set Point, Fail Safe High

Supply_ Bus

Solenoid

Not

Sufficien Sufficient
Material
Indicator

Reserve
Reserve /
Material =
Indicator AN

sng wmay

Relay 1: Filling Valve Controller

Pump Control, Fail Safe High

Level <Low Set Point, Alarm will stop for FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Filling Process is Started (Filling).

Relay 2: Sufficient Lamp Controller

Single Point, Fail Safe High

Level <Set Point means No Alarmin FS High.
No Alarm means Common connects to N/O and
Alarm LED is off.

Indication for “Sufficient” is off (Not Sufficient).

Relay 3: Reserve Lamp Controller

Single Point, Fail Safe Low

Level <Set Point means Alarmin FS Low.
Alarm means Common connects to N/C and
Alarm LED is on.

Indication for “Reserve” is on (in Reserve).

The Complete Process is thus shown in Action. It should be clear by now that :-

1. Alarm means the Common Terminal of Relay is connected to N/C Terminal. (Relay Coil is De-Energised).
2. Alarm LED on front Panel of MPILC is on (lit) only for Alarm Condition.
3. Change Over Potential Free Contacts are available to make the process safe for any error in process.
4. Fail Safe High and Fail Safe Low can be chosen to invert the Relay Operation Logic to suit the
process requirements.

A Sapcon Instruments Pvt.Ltd.®

Figure 38: Programming

42



5 Customer Support

Thank you for going through the instructions given in
this manual. To further ease the process of installation
and use, we have developed special demo videos which
are hosted on YouTube.

Sapcon’s YouTube channel, SAPCON INSTRUMENTS,
lists all these videos: https://goo.gl/dnxfcz

Should you require further information regarding in-
stallation, use or working of the instrument, please don't
hesitate to contact us. Kindly provide the following in-
formation at the time of contacting:

e Instrument Model and Serial Number

e Purchase Order Number and Date of Purchase
e Description of the query

e Your contact details

In an attempt to serve you better, we are open seven days
a week (9:30am to 7:30pm). We are available at:

e www.sapconinstruments.com

e sales@sapcon.in

e +01-731-4757575

= Sapcon Instruments Pvt.Ltd.®

User Manual & Datasheet V 2.1
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