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2 Introduction

As the name suggests, human machine interface connects person with machine, device or a

system.
In your case, the HMI will connect you with your CAS (compressed air system).
This document represents short instructions for using the operator panel.

3 Status pages

3.1 Home screen

When powering up the unit, the operator panel (later OP) will display the home screen.
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STATUS SETUP EVEMNT LOG  ALARMS

=2 & & A -t

Figure 1 Home screen

There are four icons: STATUS, SETUP, EVENT LOG AND ALARMS.
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3.2 STATUS |ﬁ

When you press the |§button, you will be moved to STATUS menu.

First what you see is overview of your system.

On the right side are indication lights. These lights represent ALARMS and compressor
states.

On the left side are squares. They are filled by values of system flow, system power, system

pressure and system specific.
CAS overview [ )
ALARM '

System Pressure . :

.

2] | ) [@

|c.01 0.0 %| |c.02 0.0 %

®

system specific  System Flow  System power -

0.000| [ 0.0 | [ 00 || @ ¥

KW

®

IE.DS 0.0 %I IE.D4 0.0 %I

STATUS . .' . | EMCS STATI.IS._

Figure 2 CAS Overview

= If any alarm in your system is active, alarm LED will be ON. Which alarm is active,
you can check in alarm status page.
= Lights C.01, C.02, C.03 and C.04 indicate single state of compressor.

Compressor states are:

STOPPED RUNMING LOADED ALARM!
&= &= &= &=

@ O O @

Figure 3 Compressor states
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For example;

e |If C.01 light is yellow it means compressor C.01 is running unloaded,

e [f C.02 light is blue it means compressor C.02 is running loaded,

e |If C.03 light is red it means compressor C.03 is in alarm — you need to check where
and what is a fault.

e |f C.04 light is gray it means compressor C.04 is stopped.

Below compressor state light you can see % load of the compressor.

e |f compressor is VSD and it is_running loaded this % changes from 0-100%.
e If compressor is ON/OFF and it is running loaded this % indicates full load (100%).
e |f compressor is running unloaded or is turned off this % indicates no load (0%).

If you want to return to home page click the E=libutton.

If you press ;Mbutton, you will be send to the part of OP, which shows you states of
digital and analog inputs, compressor hours, alarms, modules...

On the first status page you can see compressors digital states.

COMPRESSOR STATION DIGITAL STATES

1 ® @ @

co1sTATES@D||  coz2sTaTes@D | co3 sTaTes@D|| c.04 sTaTES @D ]

) RUNNING ) RUNNING &) RUNNING @ RUNNING
£ LOADED &) LoaDED &) LoADED &) LoADED
) ALARM £ ALARM ) ALARM & ALARM

Figure 4 Compressor station digital states

If any state is active, the lights will turn on in color, otherwise the displayed color is gray. The
color of lights can be yellow, blue or red, depending on the current state of the compressor.
Upper lights represent the same states as in OVERVIEW page.
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Second page represents digital input status. If a digital input is active, the light will be ON.

DI Status [ state || STATE
|P-01 in operation a/] D.02 in operation a/]

D.01 fault a_;l D.02 fault a_;l
D.01 remote a_;l D.02 remote @J
oia @ ois @

Figure 5 Digital inputs status

These digital inputs are located inside CAL-PM-4 cabinet.

Third page represents analog input status.

Al Status AID1  TLAK SISTEMA 000 | bar

Al02 | PROTOK SISTEMA 0.00 | mA3/min
Al03 | ELEK. TOK K.01 000 | A

Al04  ELEK. TOK K.02 000 || A

Al05 0.00

Al06 0.00

Alo7 0.00

Al08 0.00

Figure 6 Analog inputs states



(ZcALms

You can see input tags, measured values and measuring unit. These three things need to be
previously entered. You can do that in setup menu.

Fourth page displays running and loaded hours of each compressor.

COMPRESSORS HOURS
RUN HR LOAD HR
c.0o1 0 0
c.02 0 0
C.03 0 0
Cc.04 0 0

Figure 7 Compressor hours

To return on the home page, click the F]

Fifth page is about alarms.
On the overview page is a LED, called ALARM. This LED is ON if any alarm in the system

is active. On this page you can see which alarm is active. That allows you to find the fault
very quickly.
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ALARMS

ALARM 1:

ALARM 2:

Figure 8 Alarms

Next pages are about the interface modules. They show you measured values of voltage (V),

electrical current (A), power (W), coso for each phase and total system power (kW).

MODULE C.01 Voltage L1[V] | 0.00 Power L1 [ kW] 0.0
Power measurements —

NICATION Voltage L2[V] | 0.0 Power L2 [kWw] 0.0

Voltage L3[ V] | QDD Power L3 [ kW | 0.0

Current LL[& ]| U CosFi Ll 0000
Current L2[A] 00D CosFi L2 0000
Current L3[A] 00D CosFi L3 0,000

Total Power [kW] (i X

Figure 9 C.01 power measurements

If “Communication established” text is showing a compressor module is connected and

recognized, otherwise the text color is red.
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The last page is for the Modbus data from the compressor C.01.

COMPRESSOR 1 - MODEBUS DATA
T T -l

pressure
teiﬁi?tm E Tlak sistema Iur Operating ()
o et (o e v @
Motor speed i,u-. Running howrs [Ilh i el 'i
Maotor RPB's IIIHF“ Loaded hours IIlh

Target pressure hu-r
"Cut-ouwt” pressure bar

Figure 10 Modbus data for the compressor

3.3 EMCS Status

If the EMCS option is enabled (purchased) the field than can be accessed otherwise it is in
grey and cannot be accessed.

The first page is the EMCS Status page and there you can see the compressor states (written in
the gray squares), if a compressor is in remote mode (the light is ON) and the control
sequence if it has been previously set in the setup page. The sequence starts with 1 and ends
with 4, with 1 having the highest priority and 4 the lowest priority.

Also shown on this page is the system pressure.

EMCS Status REMOTE  oogerse
c.01 @ o]
.02 @ ﬂ
c.03 @ ﬂ
c.0a @ ﬂ
Pressure status  0.00 Mext load delay gi
Pressure in band Next unload delay @ |s

Pressure transducer fault

Mext to LOAD 0

00:00:00 | NexttoUNLOAD 0

Figure 11 EMCS Status page
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The next page is the Dryer control status and it shows if the dryer is in remote or local mode

and the priorities of the dryers if they had been previously assigned.

Dryer control status
D.01 Prictity 0| |
| | |
Valve closed I
D.02 Priority 'ﬂ'l ) |
;——II |
Valve dosed

4 SETUP PAGES

Another icon on the HOME page is E When you press that icon, you will be send to the

SETUP page.
SETUP PAGE
. LOGIN @ L J
*To apply any changes user
must be logged in all time
- serings @
. emcsserTings @

Figure 12 Setup page

10
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If you want to change or set anything, you must be logged in.
User: Operator, Password: 111.

If login was successful, you can access the settings otherwise the following message appears.

Close

Password Protected! Access Denied !! ‘

The first page is ANALOG INPUT SETUP menu where you can change parameters of analog
inputs. Here is where you configure the analog inputs. The user must configure the analog

input:

e Next to the correct input write the label of the input, for example SYSTEM
PRESSURE
e Set the correct range for the analog sensor, for example 0-16

e Set the correct units for the input, for example bar

ANALOG INPUTS SETUP
Analog Input lsbel: Min range: Max range: Al Units:
AIO1 SYSTEM PRESSURE | 00| 50| | var |
A2 ' 0.0 | 0.0 | |
AID3 . 0.0 | 0.0 | ]
AI04 0.0 | 00| |
AIDS o8] 0.0 | |
AIDE 0.0 | 0.0 |
AlO7 | | oa 0.0
A — (e

Figure 13 Analog input setup

Second page allows you to set the current transformer range.

11
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Current
transformer range

Maximum CT range:

.01 o |/5A
C.02 o [/5A
C.03 o |/5A
* input current n-_ansfar:em::
e c.04 o |/5A

Figure 14 Current transformer range

Third page is unit selection.

UNIT SELECTION

Pressure  barg :J System specific kWh/m3 ﬂ
Flow m3/min :J

Temperature °C :J

Figure 15 Unit selection page

There you can adjust units for pressure, flow, temperature and system specific.
These units must be same as units on analog input settings page, because system is doing
some calculations with those values.

Digital input type

12
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Main box Cs-Co1 Cs-C02 C5-C03 Cs-Co4
Plos [Flos  [F] oo [F)ous [§F] o [§] o
vloz [F]os  [#] ono [§]ous [§] oue [7] o2z
Plos [F]or  [7] o [#]ous [#] ons [#] ous
vjoe [§]oe [ ouz [¥] oue [§] ozo [#] oia

* select digital input states via switch
(Normally Open - Red, Normally Closed - Green)

Figure 16 Digital input type
Depending on what type of digital input you need (NO, NC) different inputs states and logic
can be selected here. Here you can set for all digital inputs that are available in your device.

Digital input as alarms

Digital inputs AS Alarms

DI 1 i' DI 5 El
oz 7] o6 [7]
ois [ o7 [F]
oa [] os [F]

* Salect digital input states as ALARM via switch
(NOT ALARM - Red, ALARM - Green)

Figure 17 Digital inputs as alarms

Here you can choose which DI's you will use as ALARM inputs. If specific DI is used as
ALARM, it means that after 5s of active state, alarm output will be activated and also
CAEMS Alarm will be triggered.

13
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On last page are general settings.

There you can choose language (english, slovenian).

If you click on a YT EETIG button, you can change HMI system parameters.
If you want to change anything in here, you need to login. Password: 111111.

You can set the date and time by clicking on the icon next to TIME AND DATE
ADJUSTMENT.

The system minimal critical pressure can also be set next to the label.

5 EMCS Settings

This page allows the user to adjust the pressure setpoint, set the priorities of the compressors,
choose control strategies or set timetables. In the following photos are described the settings
and what they mean.

In total there are 3 control strategies and only one can be used. First one is basic setting of
priorities of the compressors, the user also has to correctly fill the data for pressure settings
and timers. Next, is the Equal running hours strategy and finally the energy mode.

5.1 PRESSURE SETTINGS

PRESSURE SETTINGS
Pressure Setpoint: 0.00 EMCS Pressure
~|
Fressure Setpoint offset: 0.00
EMICS Critical Pressure: 0.o0

Figure 18 EMCS Settings - Pressure settings

14
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On this page the user can set the pressure setpoint, the setpoint offset and the EMCS critical
pressure. And on the right side of the page the EMCS Pressure has to be chosen, meaning on

which analog input has that sensor been connected.

52 TIMERS

Timers

Nerttad sty [_8 ] e
ot oo oy [ 5] e

Compressor rotation EF' N
start delay )

Figure 19 EMCS Settings - Timers

Next is the Timers page, where the user can set the time in seconds for the load and unload

delay of the next compressor and the compressor rotation start delay in minutes.

The Next load delay timer sets how many seconds will have to pass before the next
compressor is loaded. Similarly the Next unload delay sets how many seconds have to pass

before unloading.

5.3 PRIORITIES

On this page the user sets the priorities of the compressors in their system. They are to be

assigned:

e Priority 1, the compressor with the highest priority

e Priority 4, the compressor with the lowest priority

If all the compressors have the same priority, the EMCS control mode is going to be used.

15
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Priorities

C.01

.02

C.03

C.04

El B E E

5.4 Control strategy

Figure 20 EMCS Settings - priorities

On this page the user can choose one control strategy. For that the strategy should be selected.

Below are described the two control strategies.

Control strategy

Select strategy: bl
Energy mode strategy |
Eq ual running hours strateg

Equal ing h
(Equal running uurs. - Energy mode .

1. Energy mode strategy

Figure 21 EMCS Settings - Control strategy

On this page the user can assign different sequences for the compressors based on the average
flow of the system. There are 4 options available and for each sequence set the user has to

save the changes by clicking on the ﬁz/ icon.

16
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2. Equal running hours strategy

When the user chooses this strategy, the compressor with the least amount of running hours
will have highest priority, then the next one with the least amount of hours will have the
second priority and so on. The final compressor, with priority 4 will have the most running

hours.

The user can set the Modified compressor hours field, which is then added to the Actual
compressor hours. The user can also choose the time for recalculation for running hours of

ENERGY MODE SETTINGS

Average flow between:
l Set .
Below 0 . SEQuence
Set '
0 - 0 . SEQUEnCE W
wence 0
0 ) 0 sequUence
Set
Above 0 . .

Average flow:

0.0

Figure 22 Control strategy - Energy mode settings

the compressors.

The button Manual recalculation is self-explanatory. The user has to hold that button pressed
couple of seconds to activate that option.

|C.01

|C.02

|C.03

|C.04

Equal running hours strategy

Modified Actual compressor Calculated Contral
compressor hours hours compressor hours  tequence
0 + 0 = 0 0
0 + 0 | = 0 0
0 + 0 I = 0 0
0 + 0 | = 0 0
Recalculate Mext
EVETY recalculation in [T -
recolculation

Figure 23 Control strategy - Equal running hours settings

17
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5.5 TIMETABLES

This option enables the user to set for each day different pressure settings, compressors
sequence or different options.

Each day from Monday to Sunday have 4 different pages where the user can set the options.

|Mnndn||1uﬂdlr|\'l’:dlwidn||ﬂwrldﬂ“ Friday I

| Saturday H Sunday I

Figure 24 Timetables

When the user clicks on one day the page below opens. To enable the timetable the user clicks

on the Enable timetable button. Once it is enabled it is green.

Next the user sets the hour and minute for that timetable. The options available are shown

below:

e The user can enable Start the compressor station
e The user can enable Stop the compressor station
e The user can enable Change the pressure settings

e The user can enable Change priority settings

18
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Monday 1
Enable Start
timetable _time -
HOUR ." MIN
Start Stop Change (hange
COMPressor  COMPressor pressure priority
-

Figure 25 Timetables - Monday 1 settings

Once one option is enabled the user can click on SETUP and set the following options:

Monday at 00: 00
PRESSURE SETTINGS
Pressure Setpoint: 00

Pressure Setpoint offiet: | UMD

Critical pressure | gupo

Priorities

c.01
c.02

c.03

c.m

Figure 26 Timetables - Setup

All the fields on the page can be changed by the user.

5.6 EMCS Manual mode

This is the last option shown on the EMCS Settings page. It is in the bottom right corner and if
a user clicks on this option the following page opens:

19
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EMCS manual

mode
Operation mode:

AUTO @) MANUAL

AUTO i) MANUAL

AUTO @) MANUAL

AUTO i) MANUAL

Here the user can choose the operation mode for all the compressors. By default the mode is
on AUTO, which means the compressors will operate by themselves, based on the previous
settings.

Figure 27 EMCS Manual mode

If the user chooses the MANUAL mode, then he can remotely Start,Stop, Load orUnload the
compressor by holding the button for several seconds.In the gray square the state of the
compressor will be shown (the one the user selected).

Once the state was activated and the compressor can go back to how it was previously
working, the switch can be again turned to AUTO.

Each time the modes are changed the user has to confirm the operation by clicking Ok, after
the pop —up message.

20
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COMPRESSOR 1

l
Press and Press and
St
op Unload

Figure 28 EMCS Manual mode - manual

6 EVENT LOG &y

From main menu go to event log page by pressing the % icon. Event log is self-explanatory.

11/19/21

15:32:59

Enter password

Set word

11/19/21

13:53:02

Enter password

Set word

4. ALARMS A

Figure 29 Event log

From main menu go to alarm log page by pressing the A icon. Alarm log is self-

explanatory.

21
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Mlwrrn Message Trigger time Retumn to Acknowle dge

narmal time time
Al Probe alarm 19/11/21 13:53:57
Compressor CO2 alarm 19/11/21 13:26:12 13:26:14
Compressor CO1 alarm 19/11/21 13:25:59 13:26:02
Compressor CO1 alarm 19/11/21 13:25:10 13:25:11
Critical pressure 19/11/21  |13:24:08

Figure 30 Alarms

22



