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This manual contains information on the operation and configuration of a DE-4000 Safety Shutdown and
Control System. This manual supplements the DE-4000 Safety Shutdown and Control System Installation
Instructions, Form DE-4000 II.
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DE-4000 Operation and Configuration Manual

1. OVERVIEW

This manual provides operation, configuration, and programming information that enables technicians
and installers the information to configure the DE-400- Safety Shutdown and Control System. Following in
typical Altronic tradition, the DE-4000 System is highly configurable without the need for custom
programming. For reference, configuration guides the technician to select setup parameters through
interactive methods. Programming requires the technician to understand the problem and to write
custom code in a programming language to realize a function. Altronic DE-4000 development engineers
worked with in-the field application experts to gather critical information that allowed the engineers to
develop this comprehensive, highly configurable system. A large number of DE-4000 System applications
can be configured without the need for custom programming. However, when a custom requirement is
needed, a simple, readable, script type of programming has been implemented in the DE4000 System.

The DE-4000 Series Configurable Safety Shutdown and Control System must be configured properly
before use. Note that damage to the system or to field equipment may occur as a result of incorrect
configuration/programming.

The DE-4000 is a web-enabled smart device. It can be configured via the HMI or in a web browser on a
standard laptop computer. Another option is to use the Virtual DE to configure the DE-4000 system. The
virtual DE is a web-based tool that can be accessed from anywhere that an Internet connection is
available. The virtual DE can be used to configure the DE-4000 for the application. The virtual DE allows
the user to create a configuration file without physically connecting to the DE-4000 hardware. A
configuration file is generated and can be downloaded to the laptop. The file can also be uploaded to the
physical DE-4000 System. The Virtual DE can be accessed at the following URL:
http://altronicvms.ddns.net Instructions for accessing the virtual DE can be found on the Altronic website
at http://altronic-llc.com/catalogdownloads.shtml, under section “Instruments & Controllers”, click on
“Annunciators/Controllers” and scroll to DE-4000 Virtual DE 4-19: Virtual DE Log-on Instructions. Note the
quick access link “CLICK HERE TO ACCESS VIRTUAL DE WEB-BASED APPLICATION" can be used to access
the Virtual DE.

This manual is organized with a quick start guide, a navigation and layout description, system
conventions used throughout the manual, a thorough description for each configuration and application
menu in order of the menu structure, and ends with how to import and export a configuration file. This
manual is a general configuration/programming manual. It does not provide documentation for every
possible solution due to variations in applications and equipment at each location.

DE-4000 OCM 02-22
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2. DE-4000 SYSTEM DESCRIPTION

The DE-4000 is a Control and Safety Shutdown System specifically designed to protect, monitor, and
control critical rotating machinery. Typical machinery includes engine or motor-driven compressors,
pumps and generators operating in normal, harsh, and/or hazardous environments.

The system is Ethernet-based including on-board web pages for system configuration (eliminating the
need for a separate terminal program to be run on a PC/laptop), operation, control applications, and
remote monitoring. The intuitive system configuration web page operates on a “fill-in-the-blank” basis
whereby The application is not programmed, but configured. The operator selects the appropriate
operating parameters and setpoints for each input channel, defines the performance of the digital and
analog control outputs, configures the service meters, and establishes the frequency of system datalog
sampling and recording. Programming, via custom scripting, can be written to handle most applications
that are outside of the standard configuration selections.

The DE-4000 consists of one Controller Module, a Display Module, and up to five Terminal Modules. The
modules are connected to one another via Ethernet communication cables.

Sensors or end devices (analog signals and discrete switches) are connected to the configurable inputs
on the Terminal Module. The signals are processed and displayed on the Display Module. System outputs
(current loop, and discrete switches) are connected to solenoids, current-to-pressure I/P transducers, etc.
The processed signals are used for Safety Shutdown, Alarm, and Control functions.

The system contains an Ethernet connection as well as an on-board WiFi radio to allow for remote
monitoring and control. The system, being Ethernet-based, allows for several Ethernet-based electronic
devices to monitor and display the information simultaneously—both locally and remotely. System data
can simultaneously be displayed on a panel-mounted HMI, a laptop, a handheld display (mobile phone or
tablet), as well as remotely.

System Configuration files can be created via a laptop or the HMI Display Module, as well as on the
Virtual DE. These files are saved and downloaded to the laptop for use on other DE-4000 Systems. This
allows for configuration portability for users operating several similar systems. The files are saved in
human readable .json (JavaScript Object Notation) format.

Data logs are taken at user-defined intervals and are a compilation of the analog values being monitored
by the DE, plus unit speed, status, and complete information on the first fault that caused a system
shutdown (identity, value, date, time). Data log information is stored on a removable uSD card. Data log
information can be retrieved locally or remotely. An integral data analysis/trending package that is
included with the web interface can display and graph this data for inspection and analysis.

System access to specific functions (configuration, start-up, valve control, and setpoint adjustment) are
password-protected. For further information regarding password protection, levels of protection and what
is accessible, refer to section 14.4.

NOTE:

DE-4000 OCM 02-22
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REFER TO THE DE-4000
INSTALLATION INSTRUCTIONS,

DE-4000 I, FOR PROPER MOUNTING
AND WIRING.

3. QUICK START GUIDE

The DE-4000 System is fully configurable and is designed for simple to complex applications. This quick
start guide will allow a new user to step through a simple configuration to quickly become familiar with
the DE-4000 System and its capabilities. This configuration will use two Terminal Modules, one Controller
Module, and one HMI Display. Refer to the DE-4000 Installation Manual DE400O I, for instructions on how
to install and wire the hardware. Upon installing the DE-4000 hardware, perform the following steps:

3.1 Board ID switch

3.2 Dashboard

The Dashboard page is displayed on the HMI screen upon system power-up. This is the home page of the
DE-4000. The initial view is shown in Figure 3.2.

DE-4000 OCM 02-22
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3.3 Configure the Global System Settings

Click on the Global navigation tab to access the system settings.
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@ System Settings
System
Dashboard System Name NOT-CONFIGURED ID

@ Network

Number of Terminals 1 Terminal Module v HMI Refresh (secs)
Values

PID Global Alarm Qutput
Output Channel T1_DO1
DS -

Outputs Fault Output

Control Qutput Channel Select Channel . Invert Output (Energized when not Faulted)

Lube Primary RPM Input

No-Flow T1_RPM1
Input Channel R RO

Trends Timer Settings

Params

3.4 System Name

The System Name typically describes the equipment/system location and can be referred to for
configuration, data logs, etc. A typical System Name might be South Compressor Station #2. To
access the on-screen keyboard, refer to Section 14.2.

3.5ID

The ID insertion box can be used to assign a unique number to the package or system and can be used
to track and identify the system.

3.6 Number of Terminals

Select the number of Terminal Modules to be used in the system. Click on the Number of Terminals
selection box arrow and select 2 Terminal Modules. Note that when a configuration selection is made
throughout the system the selected box will highlight yellow, prompting the user to either Save the
change or Revert to the previous value. Once saved or reverted, the change will be saved to memory and
the box will return to a white background. The change is not made to the system until the Save button is
pressed.

DE-4000 OCM 02-22
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e System Settings

Dashboard System Name South Compressor Station #2 ID m
@ Number of Terminals 2 Terminal Modules W HMI Refresh (secs) _
Values

Global Alarm Output

[~

3.7 Hard Limit

When logged in as Admin the Hard Limits option allows you to set the Min and max safety limits that a
User can adjust. If this option is disabled then the User can not adjust the Safety Shutdown Setpoints at
all.

Hard Limits

Enable Hi/lLow Limits

Hard Limits Disabled

Hard Limits Enabled

Safety Shutdown Settings

Input Class - High Setpoint
High Limit -
Low Limit -

3.8 Configure Terminal Modules

Input Class

Click on the Channels tab and select the TerminalModule to be configured. Select m
theTerminal X box and select Terminal 1. Note that the Terminal number corresponds to
the BOARD ID on the Terminal Module. Channels

DE-4000 OCM 02-22
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3.9 Select the Input Channel to be configured

Click on the INx box and select IN1.

Channel Settings

Sensor Not Configured v

3.10 Configure Input Channel 1

Select the sensor type. Click on the Sensor Type box and select Discrete from the dropdown.

DE-4000 OCM 02-22
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Not Configured

Temperature

Pressure

Vibration

Voltage

Percent

Discrete

Other

Current Loop

3.11 Select Normally Open or Normally Closed

For this example, Select Normally Closed Switch for a Normally Closed Switch type and press Save.

3.12 Type a Channel Label

Type a label in the Channel Label box for Channel 1 shown in Figure 3.11. An example may be JACKET
WATER LEVEL. Save the changes. Note that this Channel Label is displayed on the Values page, and also
the Dashboard page when configured.

DE-4000 OCM 02-22
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Terminal 1 W M Channel Label

Channel Settings

Sensor Type Normally Closed Switch W

Filter Time 0.2 seconds

Low Gauge Range _ High Gauge Range

Safety Shutdown Settings

Input Class

3.13 Set the hardware switch on the Terminal Module for each input type

Each channel on the Terminal Module contains a corresponding Input Sensor type hardware switch. The
hardware switch must match the configured channel type. For the selected discrete type of input above,
set the hardware switch for Channel 1 to Digital NO/NC.

RS GG e SRR (dia j4-20ma

3.14 Configure Channel 2

Use the same procedure as above to configure Channel 2, Terminal 1. Click on >CHAN (in the channel
navigation bar) or click on INx to access Channel 2. A. Set Channel 2 as a Thermocouple input. B. Select
sensor type as Temperature. C. Select K Thermocouple. D. Set the hardware DIP switch for Channel 2 of
Terminal 1 to THERMO J or K (Figure 3.12). E. Click Save. Figure 3.13 shows INPUT 2 assigned as a K-
Thermocouple.

DE-4000 OCM 02-22
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Channel Settings

Temperature K Thermocouple

Precision 0 Decimal Places Filter Time 2 seconds

Low Gauge Range High Gauge Range

Safety Shutdown Settings

High Limit -
Low Limit -

3.15 Configure the High and Low Setpoints

Input Class

Input Class

Each channel can have a high and low safety shutdown value, an alarm value, and a control value
associated with it. The setpoint values are configured on page one or page two for each channel. In
addition, an Input Class must be configured.

3.16 Set a safety shutdown value

To set a safety shutdown value, click in the High Setpoint box, for a high setpoint value and/or in the Low
Setpoint box for the low setpoint value and enter desired setpoint values for the displayed channel.

3.17 Select an Input type

Use the down arrow in the Input Class box to select an Input Class. Note that a separate input class can
be set for high and low set-points. Class A, B, or C can be chosen. Note that, for the class B and class C
selections, a lockout time can be set. Each input class type is defined below. ¢ Input Class A — Upon a
Reset or Start command of the system, a class A input is being monitored and will perform a shutdown
on that input if the value violates either a configured low or high setpoint value. ¢ Input Class B — Upon a
Reset or Start command of the system, a class B timer will commence. The input will be locked out from
causing a shutdown until the class B timer times out. Upon the timeout of the timer, the class B input will

DE-4000 OCM 02-22
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be monitored and will perform a shutdown on that input if the value violates either the configured low
setpoint or high setpoint. ¢ Input Class C — A class C timer is “Safe until first met”. Upon a Start of the
system, an input set to class C will be locked out and the class C timer will commence. The input will be
locked out from causing a shutdown until either the input becomes safe and faults again or the class C
timer times out. If the input does not clear (continues to be faulted) and the class C timer times out, the
input will cause a shutdown to the system. Note that the timer adds a degree of safety for class C inputs
in that if the input never clears, without the timer, the input would be an unprotected point.

3.18 Configure an RPM Channel

Click on the INx box, a dropdown will appear that contains all of the 32 inputs, DO1-DO8 Discrete
Outputs, AO1-AO4 Analog Outputs, and RPM Inputs. See Figure 3.17. A. Click on RPM 1 under the RPM
INPUTS. B. Enable RPM 1 by clicking the box and select Yes. C. Type ENGINE RPM in the Channel Label
box.

B Admin £ -— 2,08 (5 Mon Feb 24 2020 (5 1:08 PM

Ti_IN1 [
@ Terminal 1 W NORMAL

Dashboard CONFIGURABLE INPUTS

DISCRETE OUTPUTS

ANALOG OUTPUTS
ErThas T A0z |

=

S

Outputs RPM INPUTS

TEST MODE:
OFF

Stop g Reset Start Ready Tﬂ start - @
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3.19 Configure the input channels on Terminal Module 1 and Terminal Module 2

using the same procedure. Remember to change the hardware BOARD ID switch to 2 for Terminal Module
2. Note: The first Terminal Module in the system must be configured as Terminal Module 1, the second as
Terminal Module 2, etc. Up to five Terminal Modules can be configured in the DE-4000 System.

3.20 Configure the Fuel and Ignition outputs

Navigate to the Controller Module Discrete Outputs screen. Press the Global and then the DS Outputs
keys. By default, Output DS1 is the Fuel shut-off output and DS2 is the Ignition on/off output. Configure
the outputs’ state by selecting either Energized when Running or Energized when Stopped. The fuel is
often configured to be shut off before the ignition. If desired, set a delay time in seconds for the ignition
shutoff.

Controller Module Discrete Qutputs

@ System

Dashboard

Off Delay (s)

Energized when Running v

@ Network

Values Ignition Energized when Stopped W

4
Trends DS
Outputs

Energized when Running v

PreLube Energized when Running v

Events Control

@ Lube

Global No-Flow

3.21 View the configured channels

Click on the Values tab. The Values page shows all of the configured channels in the system (Figure
3.19). The Values page shows a comprehensive amount of information about the configured channels in
one location. This is a very handy page to view during start-up, troubleshooting and testing the system.
The following information is shown for each channel: A. Channel Label B. Terminal Number and Channel
Number C. Current state or analog value D. Units of measure E. Low setpoint and high setpoint values
configured

DE-4000 OCM 02-22
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Temp. Pres. Vibr. Volt. Percent Curr. Loop Discrete Other

epoch VIRTUAL | t1:in1 T1_IN1 | t1:in2 T1_IN2 | Power Supply Voltage T1_PS | ENGINE RPM T1_RPM1

1583835634.0 NORMAL 77 241 912

Lo: NaN HI: NaN ] Lo: -10000 HI: 10000 } Lo: -10000 HI: 10000 } Lo: NaN HI: NaN } Lo: -10000 HI: 1200
Fuel CTL_DO1 | Igniticn CTL_DO2 [ Crank CTL_DO3 | PreLube CTL_DO4 | permissive_met VIRTUAL

0 0 0 0 none

Lo: NaN HI: NaN ] Lo: NaN HI: NaN } Lo: NaN HI: NaN ] Lo: NaN HI: NaN } Lo: NaN HI: NaN

spTarget VIRTUAL | Speed Target VIRTUAL [ AutoManBump VIRTUAL | hourmeter VIRTUAL | speedBump VIRTUAL

0.0 0.0 0.0 730.2 0.0

Lo: NaN HI: NaN | Lo: NaN Hi: NaN } Lo: NaN HI: NaN | Lo: NaN HI: NaN } Lo: NaN HI: NaN
timeout VIRTUAL | SpeedControl VIRTUAL | status String VIRTUAL [ timer VIRTUAL | elap VIRTUAL

0.0 Auto 0.0 -1.0
Lo: NaN HI: NaN ] Lo: NaN HI: NaN } Lo: NaN HI: NaN HI: NaN } Lo: NaN HI: NaN
Ve VIRTUAL | ManualSpeed VIRTUAL | DFR VIRTUAL

0.0 0.0 1.0

HI: NaN | Lo: NaN HI: NaN HI: NaN

3.22 Configure the Dashboard page

The Dashboard page is used as a “Home” page. It can be used to display the most relevant information
for each system together on one page. The data can be displayed as several different types of gauges,
LED’s, function buttons, etc.

e Click on the Dashboard tab (Figure 3.21)

e Click on the Dashboard Edit Icon to edit the Dashboard page.

¢ Click on an Add Icon to add an element to the Dashboard.Conﬁgured inputs and outputs will be
presented along with a range of element types. Select an I/0 name and an element type. Press
close. The element will be added where the add icon was clicked.

e Use the Edit Icon to edit an element.

e Use the Trash Icon to delete an eIement.E

DE-4000 OCM 02-22
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3.23 Select an input/output and an element type from the list presented

The list of Inputs/outputs can be narrowed down by using the filters in the right column. See section 6.4
Dashboard Elements for further information on how to use channel screening.
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Sorting Tab

Configured 1/0's
Check Box

Save & Close

10 Selection Filter Bar IN

RPM Temp. Pres. Vibr Volt Perc. Cumr. Disc. Other

Gauge Type Selection Bar Radial Linear Discrete Valve LED Input

Configured 110

MB3_100009:33

Auta Control is Active
MB3_40000:58

AUXT EMG. UNITS CAL PO,
MB3_S0000:62

AUXT EMG. UNITS MINSVMU M
CTL_D03

Crank

VIRTUAL

‘epoch

ME3_40000:19

EXH 02 READY LO SETTIM...
MHI_40000:14

EXH TEMP HIALARM SETTI...

MGE3_10000:40

Gatting Leaner
MB3_30000:2

Imput Bil Mirmor 1003210017
Ma3_30000:7

Input Bit Mirror 1011210097

VIRTUAL
AutoManBump

CATALYST TEMP RISE
VIRTUAL

DFR

W33 _40000:85

EXH ENGINE OUT 1deglicnt
MBI 4000089

EXH OZ VOLTAGE Tmwicnt
MIE3_10000:10

Exh Temp High

MBI 1000034

Gatling Ficher
MB3_30000:3

mput Bat Mavor 1004210033
MBI 00002

Input Bit Mirrer 10128-10113

ME3_10000:13
aux auto inhibit

MB3_40000:60

ALY ENG. UNITS CAL POL.,

MBJ_40000:84

€T DEG € signed 0.01dege....

VERTUAL
elap

MB3_40000:16

EXH OZ HI ALARM SETTING....

ME3_40000:87
EXH TEMP CAT IN 1degtient
MB3_40000:15

EXH TEMP LO ALARM SETT...

VIRTUAL

hourmeter

MBI _S0000:4

Input Bil Mirmor 10064-10049
MB3_10000:38

Lean

MB3_40000:92
AUR ENG VALUE counts

MB3_40000:61

AUXT ENG. UNITS CAL POL...,

MB3_40000:122

Cosd Boot (powersp) Coumt
T1_RPM

ENGINE RPM
MO3_40000:17

ME3_40000:88

EXH TEMP CAT OUT 1degll...

MB3_10000:9

Exh Tems Low

CTL D02

Ignition

MBI_J0000:5

Input Bil Maror 10020-10063
Ma3_4000k9

LEFT BAMK 02 BASE TARG...

EXH O LO ALARM SETTIN...

AUX INPUT VALUE Tmvicat
MEB3_40000:63
ALKT ENG. UNITS MAXIMLUIN

MHEI_40000:13
CONTROL. GAIN RATE valu....

ME3_40000:22

ENUMERATED CAUSE OF N.... |

ME3_40000:18

EXH O READY Hi SETTING....

MB3_30000:11

EXH TEMP CAT-OUT
CTL_Do

Fuel

MEB3_30000:1
Input Bil Maror 1001610007

MB3_30000:6
Input Bil Maror 1009610081
MB3_40000:11

LEFT BANK START POS ste...

1/0 Group Filter Bar

3.24 Close the add element editing screen

The elements are automatically saved. Use the Trash icon to delete an element from the Dashboard
screen.

3.25 Exit the Dashboard editing screen

Upon completion of configuring the Dashboard page, click the edit icon in the top left of the page to exit
the Dashboard edit mode.

2000
'ENGINE RPM

0 rpm

DE-4000 OCM 02-22
All rights reserved © ALTRONIC, LLC 2022




altronic

4. NAVIGATION AND LAYOUT

The DE-4000 System is designed to be intuitive and simple to use. The interface works the way the user
would expect it to. Information is presented the way the user anticipates. Configuration/Navigation
menus are always displayed and available. Pertinent information is shown on all screens. Start, Stop,
Reset Keys along with a status bar are shown on all screens. System setup is via configuration as
opposed to programming. Even though the system is simple to use, it accommodates complex
applications with simple straightforward scripting. The following tabs and icons are used to navigate the
display menus and to perform actions.

DE-4000 OCM 02-22
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HMI Communication Icon

On-Screen Keyboard

General Information Status Bar Number of Configured

Security Level ivity Ti i
ty Inactivity Timer i DN Terminal Modules Date & Time
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4.1 Main Navigation Bar

The Main Navigation Bar, on the left side of the screen, is used to navigate the system. The Main
Navigation Bar contains several Navigation Tabs which are described below:

Dashboard — The Dashboard page is the main configurable homeDE-4000 page of the @
System DE-4000. The Dashboard page allows the user to customize and display home
pages for as many configured inputs and/outputs as desired. Gauges, LED'’s, Dashboard

Increase/Decrease buttons, User Input boxes, etc., can be configured for each input
or output whether physical or virtual. These elements can be arranged in desired
channel or functional groupings.

Values — The Values page displays all of the configured inputs and outputs. Organization @
Filters at the top of the screen allow the user to arrange similar types of inputs and

outputs to be grouped together. They can be grouped by Terminal Module (TX), Values
Temperatures (Temp.), Pressures (Pres.), Vibration (Vibr.), Percent (Percent),
Current Loop (Curr. Loop), Discrete (Discrete), Other (Other), and All (All).

DE-4000 OCM 02-22
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Trends — The Trends page shows the selected channel input data over time. lﬁ

Trends

Events — The Events page shows the past and present panel system actions. The actions
tracked are Starts, Resets, Stops, and all Faults that have occurred since reset. The first
out fault is shown at the top of the list, stamped with the date and time of occurrence and
a description of the fault. Faults are displayed in bold text. A colored

symbol is shown that allows the user to quickly identify the type of action shown.

£5\The Fault and Stop symbol is a red triangle with an exclamation point.
The Alarm symbol is an Orange Triangle with an exclamation point.

A Reset symbol is an orange circle.
() The Start symbol is a green circle.

The most recent faults are displayed at the top. The Event data accumulates and remains in non-volatile
memory through a power-down. The max number of events is 200.

Global — The Global page is used to configure the system settings, System, Network, PID, g
DS Outputs, Control, Lube No-Flow, Trends, and Params. Descriptions for these subtab @
functions can be found in section 10.0. Global

Start-Up — The Start-Up page is used to configure auto start and cooldown. There are
ten states from State 0 (Ready To Start) to State 9 (CoolDown). These states are fully
configurable.

Channels — The Channels page is used to configure the Configurable Inputs, Discrete
Outputs, Analog Outputs, RPM Inputs, Sensor Types, and Setpoint Values, on the Terminal
Modules. Select the Terminal Module number and the Input/Output number to be
configured.

Outputs — The Outputs page is used to configure compressor valves; suction, bypass,
discharge, recycle, etc. It can also be used to configure solenoid valves, actuators and
other electro-mechanical components. Each valve can be configured to open, close, or act
per a script for each state. A written script allows for additional functionality. The
configured valve or electro-mechanical component performs the

configured action in sequence for each state 1-10. For reference, the states are defined by the startup
sequence configured in the Start-up menu. Section 11.0 details the Start-up configuration. Section 13.0
details

Outputs

DE-4000 OCM 02-22
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the outputs configuration

4.2 General Information Status Bar

The general information status bar is located at the top of the screen. The General Information Status Bar
informs the user of the current general system status. The information status bar displays the current
security level, the on-screen keyboard status (on or off), HMI connectivity, the number of Terminal
Modules configured, and the system date and time. Changes to the system general information can be
accessed in the General Information Configuration page. Press the Gear icon in the lower right corner of
the screen to access the system General Information page. Please refer to the General Configuration
page below for further descriptions.

Security Level — The current system security level is indicated at the top left of the :
General Information Status Bar. The security levels are Factory, Admin, User, and View E Ad min
Only.

Inactivity Timer — The Inactivity Timer indicates the amount of time remaining on the
security level before returning to View Only Mode. This time-out feature is activated when a
security password is used. The count-down timer duration is 6 minutes. The timer
commences when a password is accepted.

Each key press resets the timer. Upon 6 minutes of keyboard inactivity, the User Level is set to View
Only.

The inactivity timer is disabled when no passwords are used.

System Identification Number (ID) — The ID number is used to identify a Compressor Panel System.
The ID number is entered in the ID box located in the Global System subtab. ID: 1234
When an ID number is entered, it will be displayed on the General Information
Status Bar. The System ID number is saved in the configuration file.

On-Screen Keyboard — The Keyboard symbol indicates the on-screen keyboard status. When the
keyboard symbol is highlighted green, the on-screen keyboard is active or on,
when gray it is off. The on-screen keyboard is used to enter configuration data
when an external keyboard is unavailable. When the system is accessed via a
laptop or if a keyboard is plugged into the USB port on the back of the HMI, the
onscreen keyboard can be turned off.

HMI Communication Icon — The HMI communication icon indicates if the Controller
Module and the HMI Display Module are communicating. Green indicates proper
communication, red indicates communication has ceased.

Number of Configured Terminal Modules — The number of Terminal Modules configured in the
system (1-5) is indicated by the number of highlighted number
blocks. The number of blocks highlighted in green indicates the
number of Terminal Modules configured in the DE-4000 System.
The maximum number of Terminal Modules for a DE-4000 System is 5.

DE-4000 OCM 02-22
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Date — The system date is shown on the right side of the Status Bar.

(=) Thu Aug 15 2019

Time — The system time is shown on the right side of the Status Bar. @ 1 25 P M

4.3 Control Keys

Several “soft” control keys are used to Start, Stop, Reset, and Test the system. Start, Stop, and Reset
“soft” keys perform the identical action as the corresponding keypad “hard” keys on the front of the
DE-4000 Display Module. These control keys are at the bottom left of the screen and are displayed at all
times.

Stop — The Stop key initiates a manual stop condition. When the Stop key is pressed
the DE-4000 System will initiate a manual stop function and shut down the system. The Stop
status bar will turn red and read Fault Manual Stop.

° Reset

Start — The Start key initiates the Start-Up sequence. Note that a Reset command must
be initiated before the Start sequence will take effect. Start

Reset — The Reset key clears all past faulted points and resets all input timers to their
preset values. The Reset key also returns the system to the Ready To Start state.

Test Mode — The Test Mode “soft” key is used to place individual channels into the TEST MODE:
test mode condition. The Test Mode is activated when pressed, a timer starts counting 5
down from the preset value. Testing of each sensor input can be performed without ON - 4m48s
shutting down the system. Upon acknowledgement of the input tested, the timer is
reset, and ready for a test on the next sensor input. The test mode in the DE-4000 TEST MODE:
System is not OFF

a global lock-out test mode. The test mode allows for testing of individual channels
while

the system continues monitoring for a fault that may occur on the remaining inputs. The
test is performed when in the Values page. The Test Mode key toggles from ON, with the
preset test time, to OFF with each actuation.

4.4 Status Description Bar

The Status Description Bar shows the system state. A text description describes the systems’ current
state. The bar also changes color following along with the state description. Please note that the text in
each description bar follows the system configuration. For manual simplicity, the states described below

DE-4000 OCM 02-22
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are the defaults. The Status Description Bar, when clicked-on, will take the user to the Events page that
shows a log of the system events along with dates and time.

Ready To Start — Ready To Start text indicates the system has been reset and is in state “0”. The
system is Ready To Start and is awaiting a start command. The Status
Description Bar for the Ready To Start state is colored gray.

Warning, Pre-Lube, Crank Start, Ignition, Fuel, Crank Wait, Warmup — Upon pressing the Start
key the system will proceed with the start-up sequence. The startup
sequence states are 1-7. The system will cycle through the configured
startup sequence. When cycling through the start-up sequence, the Status Description Bar will show the
current state. During the start-up sequence, the Status Description Bar background color is blue,
indicating that the system is in the start-up sequence mode. Please note that, during start-up, the Status
Description Bar will show the description text configured in the start-up menu.

Running — Upon completion of the start-up state the system will proceed to the running state. In the
running state the Status Description Bar text is “Running “ with a green
background. The running state is state 8.

Fault Manual Stop — Upon a Manual Stop shutdown condition the text describing the cause of the fault
will be shown. The background will be red, indicating a fault
condition.

Input Sensor Fault — Upon an Input Sensor Fault shutdown condition the text describing the cause of
the fault will be shown along
with the value and setpoint

number. The background will be red, indicating a fault condition.

4.5 General Information Configuration

The General information configuration page can be accessed by clicking on the gear icon in the lower
right corner of the screen.

General Configuration — The General Configuration page allows for enabling the on-screen
keyboard, access to Installation and Operation manuals, Import/Export configuration files,
password configuration, and adjusting the system date and time.

NOTE: THE DE-4000 SYSTEM CONTAINS A SECURITY-LEVEL SYSTEM.
SOME ITEMS DESCRIBED IN THIS MANUAL CAN ONLY BE ACCESSED BY HIGHER SECURITY LEVELS.

THE SECURITY LEVELS CAN BE FOUND IN THE SECURITY PANE ON THE GENERAL PAGE.

DE-4000 OCM 02-22
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4.6 Screen Activity Area

The Screen Activity Area consists of the various Dashboard pages and configuration areas.

5. SYSTEM CONFIGURATION CONVENTIONS

The DE-4000 System uses specific standards throughout the design. Standard DE-4000 System
conventions are described below.

5.1 Standard configuration and save conventions:

A configuration box with a dropdown arrow — This is a selection box. Click in the box and make a
selection from one of the drop down items.

1 Terminal Module w

Data Entry Box — Use the keyboard/keypad to enter text or numeric data into the data entry box.

Loco Compressor System #2

Save Prompt — When an entry in the selection box is changed

the selection box will highlight yellow indicating that the change 2 T‘Efminﬂl MDdUlES

is pending. Press the Save button to save the change or press
the Revert button to cancel the change.

5.2 Channels Configuration menu navigation:

~ page The up page key is used to navigate to the previous page.

“ page The down page key is used to navigate to the next page.

< Chan The previous channel key is used to navigate to the previous channel.
> Chan The next channel key is used to navigate to the next channel.

|E| The copy key duplicates the selection and transfers it to the clip-board to be used in conjunction with
the paste command.

The paste key completes the transfer operation of the selected data from the clipboard to the new
location.
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The Cal key is used to calibrate a sensor input.

() The Revert key is used to revert all changes back to the last save

6. DASHBOARD CONFIGURATION

6.1 Dashboard

B Admin X -:-- ) Fri Dec 24 2021 © 9:24 AM
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OFF
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The Dashboard page is used to display selected data in a graphical format in one location for the
operator. Any channel can be added to the dashboard page to be displayed. The analog channels can be
displayed as analog, digital, and combined gauge types. The digital channels can be displayed as on/off,
open/closed, and LED indicators with description. Other types of possible display functions are
Increase/Decrease Value arrows, Up/Down arrows, and Input boxes.
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6.2 Dashboard Navigation

The dashboard can be created with multiple pages. The multiple pages can be configured with the engine
data on one page, the compressor data on another page, the temperatures on another page, etc. Any
configured channel can be placed on a page. A maximum of seven Dashboard pages can be created. For
multiple Dashboard pages, the viewed page is indicated by the filled circle at the top center of the
Dashboard page. Use the right arrow key to navigate to the next page. Use the left arrow to navigate to
the previous page.

ENGINE RPM

0rpm

6.3 Creating a Custom Dashboard

Use the Dashboard Editor icon to enter the custom Dashboard creation page. Click on the PIUS%
icon to add an element, the Edit icon to edit an element, or the Trash icon to delete an element.

Click on the Plus icon to add a gauge to that location, or the Trash icon to delete the location. The gauges
will automatically be sized depending on the number of gauges on the rows and columns. As more
gauges are added to a row, the size of each gauge will decrease.

Clicking the Plus icon opens a configured channels page as well as a gauge type menu. Select the desired
type of gauge and then a channel number, a preview of the gauge will be created. Press close to accept
the gauge.

Plus Icon — Use the Plus icon to add a gauge

DE-4000 OCM 02-22
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Edit Icon — Use the Edit icon to edit a gauge

Trash lcon — Use the Trash icon to delete a gauge

6.4 Dashboard Elements

There are several different dashboard elements available; some are specific for analog values, others for
discrete values, and others for control and entering data. The analog specific gauge types are Radial
Gauge, Linear Gauge, and Value. Discrete types available are Discrete, Valve, and LED. Control types are
Up/Down arrows, and Data Input boxes.
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Configured 1/0's
Check Box

Saorting Tab
Save & Close

1/0 Selection Filter Bar Al DO N RPM Temp. Pres. Vibr. Volt Perc. Cum. Disc. Other

Gauge Type Selection Bar Radial Linear Value

Discrete  Valve LED Input

Configured 110

6.4.1 Radial Gauge

MI33_10000:33

Auto Control is Active
MB3_40000:58

AUXT ENG. UNITS CAL POLL..
ME3_20000:62

AUXT EMG. UNITS MINIMLU M
CTL_DO3

Crank

VIRTUAL

epoch

ME3_40000:19

EXH 02 READY LO SETTIM...
MIE3_40000:14

EXH TEMP HIALARM SETTI...

MI33_10000:40
Getting Leaner

Imput Bit Mirror 011210097

VIRTUAL
AutoManBump

MIB3_40000:5%

ALEXT ENG TS CAL POL..

MAE3_J0000:31

CATALYST TEMP RISE
VIRTUAL

DFR

W33 _40000:85

EXH ENGINE OUT 1deglicnt
MBI 40000:29

EXH 02 VOLTAGE Tmwicnt
MIE3_10000:10

Exh Temp High
ME3_10000:34

Gatting Richer
ME_30000:3

nput Bat Miror 10048-10033
MBI 00002

Input Bit Mirrer 10128-10113

MB3_10000:13
aux arko ibit

VERTUAL
elap

MBS _40000:16

EXH OZ HI ALARM SETTING....

MB3_40000:87
EXH TEMP CAT IN 1degiicnt
MBI _40000:15

EXH TEMP LO ALARM SETT...

MB3_40000:92
AUR ENG VALUE counts

MB3_40000:61
NG. UNITS CAL POI...

MBI

... Cobd Boot (powerup) Count

T1_RPM1

ERGINE RPM

MO3_40000:17

EXH OF LD ALARM SETTIN...
MB3_40000:88

EXH TEMP CAT OUT 1degll...
MB3_10000:9

Exh Temp Low

CTL D02

Ignition

MB3_30000:5

Input Bit Maror 10080- 10063
Ma3_4000k9

LEFT BAMK 02 BASE TARG...

ME3_40000:50
AUX INPUT VALUE 1mvicat

ME3_40000:
ALY ENGL UMITS MAXIMLUIM

MHEI_40000:13
CONTROL. GAIN RATE valu....

MES_40000:82

ENUMERATED CAUSE OF N....

ME3_40000:18

EXH O READY Hi SETTING....

MB3_30000:11

EXH TEMP CAT-OUT
CTL_Do

Fusel

ME3_30000:1
Input Bit Miror 10049610001

Inpat Bil Mo 10096-10081
MB3_40000:11

LEFT BANK START POS ste...

1/0 Group Filter Bar

A radial gauge consists of an analog needle-type gauge with configurable upper and lower limit values.

Shown also are two red range bars. The low bar extends from min. gauge value
and extends to the low safety shutdown setpoint value. The high bar extends from
max. gauge value to high safety shutdown value. The configured channel label is
shown in the data box below the gauge along with the numerical analog value and
units of measure. The background color of the gauge data box is white when the

analog value is between the shutdown setpoints and turns red when the analog

value violates either the upper or lower setpoint values. The radial gauge is

typically used for analog inputs.

6.4.2 Linear Gauge

100

[Suction Pressure

203 psig

A linear gauge consists of a bar type gauge with configurable upper and lower limit values. Shown also

are two red range bars. The low bar extends from min. gauge value to low safety
shutdown setpoint value. The high bar extends from max. gauge value to high

safety shutdown value. The configured channel label is shown in the data box

below the gauge along with the numeric analog value and units of measure. The

Suction Pressure

2ﬂ. 5 psig

background color of the gauge data box is white when the analog value is between the shutdown
setpoints and turns red when the analog value violates either the upper or lower setpoint values. The
linear gauge is typically used for analog inputs.
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6.4.3 Value

The Value display selection shows the data box that contains the configured channel label, the numeric
analog value, and units of measure. Note that the Value display does not show the |3uction Fressure

setpoint values nor change background color if the analog value violates either the 20.3 psig
upper or lower setpoint values. The Value display is typically used for analog inputs.

6.4.4 Discrete

The discrete channel indicator is used for discrete inputs. The discrete channel indicator displays the
configured label, the Terminal Module and input number, and the current state of
the channel. For the current state of a discrete channel, not-faulted reads Normal,
and faulted reads Fault. The background color is green when the discrete input is in its normal state (not-
faulted), and red when in a faulted state. The discrete channel indicator is typically used for discrete
inputs.

6.4.5 Valve

The Valve channel indicator is used for valve control indication. The valve control indicator displays the
configured valve label, the Terminal Module and input number and OPEN when BYPASS 'OPEN
open and CLOSED when closed. The background color is green when the indicator :
is in its open state, and gray when in its closed state. The valve channel indicator is typically used for
valve states.

6.4.6 LED

The LED indicator is used for a simple on-off indication. The LED indicator displays | Crank ‘
the configured output label and a state LED indicator. The LED is black when off =

and green when on. The LED indicator is typically used to indicate output switch status, but can also be
mapped to discrete channel inputs to indicate if the channel is on or off.

6.4.7 Input

The Input box is for the user to enter data, a PID setpoint for example. Typically a numerical value is

entered into the user entry box and the action takes place. r_
[
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6.4.8 Up/Down Button

The Up/Down button is used to increase or decrease a user input analog value. Pressing the left arrow

& >

key decreases the value, pressing the right arrow key increases the value.

6.4.9 Up/Down Input Button

The Up/Down Input button is used to increase or decrease a user input analog value. Pressing the left
arrow key decreases the value, pressing the right arrow key increases the value. Manuals
Pressing the center value will open up a keypad to edit the specific value.

6.4.10 Toggle Button

The Toggle button is used to toggle between two values. Each press of the button will toggle between the
two states. Note addition scripting is required to enable this button. See the C
Scripting manual for more details.

7. VALUES

7.1 Values page

The Values page is used to view the configured channels in the system. The Values page contains a
channel information box for all configured channels—including virtual channels and outputs. The data for
the Channel Information Box is created by the DE-4000 System when each channel is created. The
Channel Information Box displays an extensive amount of information about a channel in one location.
The background of the information box will turn yellow when in test mode, orange for an alarm condition,
and red for a safety shutdown. Note that a Not Configured channel will not be displayed on the Values
page. The channel information box contains the following information:

* Channel Label.....The Channel Label assigned when created
¢ TX CHX oo The Terminal Module and Channel number
¢ LOIXXX covveriiinnnnnn Low Safety Shutdown Value

DE-4000 OCM 02-22
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¢ HEXXX vovvvviiinnn. High Safety Shutdown Value

¢ XXX i Analog value with units of measure, discrete state faulted or normal, open or closed

zih VIRTUAL
1583835634.0
Fised £T1_D0

0

Lo Ml HE= Hal
spTargel VIRTUAL | Sgesed Tangan WIRTUAL

0.0 0.0

Lz Mad Hi: Hah | Lo: Raw st mahl | Lt Hal
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WE VIATUAL | Warnial Sjueed WIRTLUAL

0.0

Hi: Bl § Lec Ral

tl:ind TI_MZ | Powwr Sapply Wallage TI_PS | ENGIKE AWM T1_APRA

T}T_ F 241

B¢ I it 19000 | Lo: NN it Wil | LS00
Crank CTL_D03 | Praluba
il Wal § Lo: Rl B
WIRTUAL § hipsiimnetisf

0.0 730.2

Hi: al ] La: NaN

VIRTUAL | timar

7.2 Channel Information Boxes Filter

The channel information boxes can be organized for best viewing at any time. Filters can be used to
organize the information boxes. The filters can be used to display, for example, only temperatures, only
pressures, or only the channels on T1, etc. Use the All selection to view all of the information boxes.
These filters are located at the top of the display screen. The filter types behave as follows:

* T1-T5: Displays only the configured channels of the selected Terminal Module.

* Temp: Displays only the channels configured as “Temperature” of all connected Terminal Modules.
* Pres: Displays only the channels configured as “Pressure” of all connected Terminal Modules.

* Vibr: Displays only the channels configured as “Vibration” of all connected Terminal Modules.

* Volt: Displays only the channels configured as “Voltage” of all connected Terminal Modules.
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* Percent: Displays only the channels configured as “Percent” of all connected Terminal Modules.

* Curr. Loop: Displays only the channels configured as “Current” Loop of all connected Terminal Modules.
* Discrete: Displays only the channels configured as “Discrete” of all connected Terminal Modules.

* Other: Displays only the channels configured as “Other” of all connected Terminal Modules.

* All: Displays all of the configured channels on all of the configured Terminal Modules.

7.3 Channel Configuration Shortcut

Clicking on a channel’s Information Box is a shortcut to the channel configuration menu for that channel.
The channels configuration can then be viewed and altered if required.

8. TRENDS
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8.1 Trends

The trends page can be used to graphically track changing data over time. Data is displayed graphically
in line graphs. The line graphs can be used to spot trends in the data collected over time.

Data for up to nine separate inputs, outputs, virtual channels, etc. can be tracked. The
channel description, value, and max range are shown on the “Y” axis. Time, in 1-second Trends
increments, is shown on the “X” axis. The data points are configured in the Trends sub-tab S
under the Global tab.

Trends Graph Settings
Channel #1 Channel #2 Channel #3

Graph #1

Graph #2

Graph #3

9. EVENTS
18:43:59
/N 02/27/2020 14358 P Fault Manual Stop
0 1:43:43 PM
18:43:24
/N 021272020 1:4399 PM Fault Manual Stop
0 1:43:05 PM
18:42:59
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9.1 Events

The Events page displays a log of system events of past and present panel system actions. The actions
tracked are Starts, Resets, Stops, and all Faults that have occurred since reset. Most
recent events are displayed at the top. The first out fault is shown at the top of the list,
stamped with the date and time of occurrence and a description of the fault. Faults are
displayed in bold text. A colored symbol is shown that allows the user to quickly identify
the type of action shown.

/A\The Fault and Stop symbol is a red triangle with an exclamation point.
The Alarm symbol is an Orange Triangle with an exclamation point.

A Reset symbol is an orange circle.
()The Start symbol is a green circle.

The most recent faults are displayed at the top. To view the events not currently displayed, use the
mouse scroll wheel, or swipe up or down on the HMI. The Event data accumulates and remains in non-
volatile memory through a powerdown. The max number of events is 200.

10. GLOBAL CONFIGURATION

10.1 Global Configuration

The Global Configuration menu is used to configure the system global settings. The Global tab contains
several submenus. These submenus allow the user to configure the particulars for each
function. The submenus are System, Network, PID, DS Outputs, Control, Lube No-Flow,
Trends, and Params. The submenus are System, Network, PID, DS Outputs, Control, Lube
No-Flow, Trends, External Devices. Scripts, and Params.

10.2 Global System Submenu Settings

The System submenu allows the user to configure the global System settings.

DE-4000 OCM 02-22

All rights reserved © ALTRONIC, LLC 2022 e




altronic

System Settings

System
System Name NOT-CONFIGURED ID _

Network
Number of Terminals 1 Terminal Module v HMI Refresh (secs)

Global Alarm Output

Output Channel T1_DO8
DS :

Outputs

Fault Qutput

Control Output Channel Select Channel . Invert Output (Energized when not Faulted)

Lube Primary RPM Input

No-Flow T1_RPM1

Input Channel N RE

Trends Timer Settings

B Timer Start Crank Start v
Params

10.2.1 System Settings

A. System Name — The System Name data entry box is used to identify the panel or package at a
location. The System or location name can be specific to each panel and package. A typical label might
read: Holt Compressor Package #3. To access the on-screen keyboard, refer to Section 14.2.

B. ID — The ID insertion box can be used to assign a unique number to the package or system and can
be used to track and identify the system. The ID Number is displayed on the General Information Status
bar.

C. Number of Terminals — Use the dropdown box to select the number of terminal modules used for
the application. The number of terminal Board ID modules must match the quantity of Terminal '
Modules used in the system. Up to 5 terminal modules can be used in a system. Please note that |
the terminal module contains a Board ID rotary switch that must be set accordingly. Terminal

Module #1's Board ID switch must be set to position 1, Terminal Module #2 set to position 2, etc.

D. HMI Refresh — The HMI refresh rate is used to set the number of times per second that the display
updates data. For most applications the default value of 0.5 is recommended. The range is 0.25 to 2.0
seconds in 0.25 second increments.
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10.2.2 Global Alarm Output

The DE-4000 System contains three setpoint types, Alarm, Shutdown, and Control. If the panel design
requires alarm setpoints the alarm setpoints must be mapped to a common output switch on a single
Terminal Module. Use the Global Alarm Output Channel selection box to select the Terminal Module
number to which the alarm is wired. Click the Output Channel selection box. A configuration selection
page pops up where an output can be selected. Press close to return and press Save to save the
selection.

10.2.3 Fault Output

On typical applications, the fuel and ignition are used to kill the engine; shutdown outputs DS1 and DS2
on the Controller Module are used. For other applications, such as electric motors or Cat engines with the
Cat Controller, outputs DS1 and DS2 may be used for special functions and not available for shutdown. In
those instances an output on one of the Terminal Modules can be mapped to indicate a “shutdown” fault
has occurred. Use the Fault Output Channel selection box to select an output to use as the fault output.
Click the Output Channel selection box. A configuration selection page pops up where an output can be
selected. Press close to return and press Save to save the selection. Invert Output - The Invert Output
check box reverses the state of the output switch. With the box unchecked, the switch is open when
running. With the box checked, the switch is closed when running.

10.2.4 Primary RPM Input

Each Terminal Module on the DE-4000 contains two speed inputs. The Primary RPM Input configuration
selection is used to select the primary RPM input on which the Start-up sequence and other RPM related
functions are based. Use the Primary RPM Input Channel selection box to select an RPM to use as the
fault output. Click the RPM Input Channel selection box. A configuration selection page pops up where an
RPM input channel can be selected. Press close to return and press Save to save the selection.

10.2.5 Timer Settings

B Timer Start — The DE-4000 System contains a class B Timer. The class B timer is used to lock out
sensors that will be faulted on startup from causing a shutdown until the class B timer times out. Typical
class B inputs are oil pressure, suction pressure, etc. The DE-4000 The system allows the user to select
when the class B timer commences. The selections for B Timer Start are:

A. Start Button Pressed — The class B timer will commence upon the press of the Start button.

B. Crank Start — The class B timer will commence upon the engagement of the crank output switch.
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C. Exceed B timer RPM — The class B timer will commence upon the system exceeding a set RPM value.
The class B inputs are locked out prior to reaching the configured B Timer RPM plus the class B timeout
time configured for each channel. Use the B Timer RPM selection box to enter a RPM value.

Test Mode Timer (minutes) — The DE-4000 System contains a test mode that can be used to test
input sensors without faulting the system. A test mode “soft key” is used to initiate the test mode. Each
time the test key is pressed, a test timer counts down from the configured test time. The Test Mode
Timer value input box is used to configure the test time. The allowable test time range is 0 to 30 minutes.

10.3 Hard Limit

When logged in as Admin the Hard Limits option allows you to set the Min and max safety limits that a
User can adjust. If this option is disabled then the User can not adjust the Safety Shutdown Setpoints at
all.

Hard Limits

Enable Hi/lLow Limits

Hard Limits Disabled

Hard Limits Enabled

Safety Shutdown Settings

Input Class _ High Setpoint
High Limit -
Low Limit -

Input Class

10.4 Network Settings

Network
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Modbus Settings

S sl Hi ModbusBaud 38400 -

Mormalire Discrete Channels Discrete Inputs show O when Open and 1 when Closad. -

Ethermeat Settings

P Netmask [(X.x5.5.%) 255 285 258 0

152.768.1.2

192,168.1.1
e
¥

ViIF
WiFi Mode Access Polnt v~

Agcess Point Settings

CEARERS . B

P Address (X.00LEX) 192, 168.222.2 P XXX} 255,755, 255.0

WiFi Channel {1-11)

i1

10.4.1 Modbus Settings

The Modbus Settings pane is used to configure the RS485 Modbus slave communication parameters. The
node number and baud rate are selectable. The selectable baud rates are 9600, 19200, 38400, 56200,
and 115200. The other parameters are fixed as shown:

Communication Paramete

Baud Rate | 9600-115200
Node # 1-247
Bits 8
Stop Bits 1
Parity None
Handshake None

Table 10.3.1 - Communication Parameters

1. ModbusAddr - Use the Modbus Entry Box to enter a node number. Valid Node Numbers are 1 to
247.

2. ModbusBaud Use the Modbus Selection Box to select a communications Baud rate. (9600 to
115200)

Normalize Discrete Channels — This configuration is used to “normalize” the Modbus discrete channel
bits read by a SCADA System to be all “0’s” in the normal or non-faulted state and all “1's” when faulted.
By default the Modbus discrete channel bits are “0’s” when the input is open and “1's” when closed. This
feature is useful when the system contains mixed normally-open and normally-closed discrete inputs by
sending the bits that represent the normal condition as “0’s” and the faulted condition as “1's".
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10.4.2 Ethernet Settings

The Ethernet settings are used to configure the Ethernet port to allow the DE-4000 System to
communicate to externally connected devices.

IP Address — The IP (Internet Protocol) Address is an identification number assigned to the DE-4000
network hardware to allow external devices to talk to the DE-4000 outside of its internal network. For
example, a SCADA system, acting as the Modbus Master can use this IP address to communicate to the
DE-4000 as the slave. The default IP Address is 192.168.1.2

IP Netmask — The subnet mask is used to distinguish between the host portion of the IP address and
the network. The default Subnet mask is 255.255.255.0.

IP Gateway — The IP Gateway is the network node on the network that facilitates communication with
other networks. For networks that do not have a gateway, this should be set to 0.0.0.0. The Default
Gateway address is 192.168.1.1.

10.4.3 WiFi Settings

The WiFi Settings section is used to configure the WiFi settings on the DE-4000. There are three options.
Disabled, Access point, and Client Mode. The description of each is as follows.

A. Disabled — Disabled mode turns the WiFi radio off. In disabled mode the WiFi radio will not transmit
or receive WiFi signals.

B. Access Point (AP) — When the DE-4000 is configured in AP mode, it will become a WiFi access point
that any device (laptop, tablet, mobile phone, etc.) can connect to. The name of the network (SSID) can
be changed along with the default password.

a. SSID — The name of the Network

b. AP Password — Comes with a default Password that can be changed to a desired password.
c. IP Address — Sets the IP Address that devices connect to.

d. IP Netmask (x.x.x.x) — Can be left to the default (255, 255, 255, 0)

e. WiFi Channel — Channels (1-11) can be used as WiFi channels, with channels 1, 6, and 11 preferred.
Channels 2, 3, 4,5, 7, 8,9, 10 overlap and can cause problems, whereas channels 1, 6, and 11 are setup
to Not overlap.

C. Client Mode — The Client Mode is used to connect the DE-4000 to an existing WiFi network. The
client mode can be used to allow SCADA systems to log onto a DE-4000 System. Set the Network to
“Other” and enter the SSID Network ID and enter the password.
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It is recommended to split-up the number of connected systems equally to each assigned channel.

NOTE:

10.5 PID, Proportional - Integral - Derivative Controller

PID#

nput Chann Quitput Chonnel

'+
¥ Enable .

BVersy
TI_AD1
Acting

Deadband P Factor | Factor D Fa

A PID control loop monitors a measured process variable and an error value and continuously corrects for
the error between the desired setpoint and the measured process variable based upon the Proportional,
Integral, and Derivative values. The P, I, and D terms, along with a deadband value, are used to configure
the PID’s correction response to the error. There are several PID control loops in the DE-4000 System.
The PID sub-tab is used to configure the PID controller parameters. The PID Controller can be assigned to
virtually any input channel on the Terminal Module. It can then be mapped to virtually any current loop
output on any Terminal Module. Any configured pressure, temperature, valve position or other equipment
parameter which can be expressed as an analog value from 0 to 5 volts can be controlled by the PID
loop. Some typical controlled values would be the discharge pressure of a compressor, the intake
manifold pressure of an engine, the temperature of a cooling system or the chemical composition of a
process output. Use the following parameters to configure and tune the PID.

10.5.1 Enable

Click the corresponding Enable check box to expose each PID’s configuration and tuning
parameters.

" Enable

10.5.2 Reverse Acting
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The Reverse Acting check box inverts the current output. When set to Forward Acting,
the current output for the low channel value will output 4mA and the high channel value Reverse
will output 20mA. For reverse acting, the current output for the low channel value will v Acting

output 20mA and the high channel value will output 4maA.

10.5.3 Input Channel

The Input Channel selection box is used to select the desired input channel to be used as the control loop
input parameter. Click the selection box to bring up the 1/0 Selection Page Input Channel
where the configured inputs can be accessed. Make a selection and press

the Close button. The Terminal number, channel number, and channel label T1_IN1
will be populated in the Input Channel box. Suction Pressure

10.5.4 Output Channel

The Output Channel selection box is used to select the desired 4-20mA current loop output to be used.
Click the selection box to bring up the I/0O Selection Page where the analog Output Channel
outputs can be accessed. Make a selection and press the Close button. The

Terminal number and analog output number will be populated in the Output
T1_AO1
Channel box.

10.5.5 Setpoint

The setpoint value is the user entered desired control point that the measured process variable controls
to. Enter a desired numerical control point value that is within the input Setpoint
sensor range. The units-of-measure is auto-populated from the configured

input channel Units selection. 60 psig

10.5.6 Deadband

The Deadband is a range around the setpoint, in essence a “window” to which the controller will allow
the process variable to deviate without making corrective changes. For Deadband

example, if the suction pressure is set to 60 psi and the deadband is set to 2

psi, the controller will allow for a suction pressure variation of from 58 to 62

DE-4000 OCM 02-22
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psi (+ or minus 2 psi) without making any corrections. When the process

variable goes outside of the deadband the PID controller reacts to bring the system’s output back to the
desired setpoint. A deadband value can be used to mitigate noise in the sensor input. The deadband
allows the system to ignore the noise in the system preventing the system to react unnecessarily to
every blip in the sensors output even if the actual process variable has reached the setpoint. Setting the
deadband too high will result in a degradation of control precision.

10.5.7 P Factor (Proportional Factor)

The Proportional Factor determines the immediate reaction to the error. The P Factor
larger the Proportional Factor, the more the system will respond immediately

to any error. Conversely, a smaller Proportional Factor means a lesser

response. Note that too large of a Proportional response may cause the

output to overshoot the setpoint, or may cause unstable PID control.

Set the P Factor to a value of 0 to disable any Proportional response.

You may want to start with a P Factor of 0.1 and then increase if the immediate response is too slow.

10.5.8 | Factor (Integral Factor)

The Integral Factor determines the reaction based on the sum of the recent errors. The Integral Factor
works to push the output closer to the setpoint over time. The integral term | Factor

is proportional to both the magnitude of the error and the duration of the
error. The larger the | Factor, the faster the control loop with work to move
the output towards the setpoint. Conversely, a smaller | Factor means a

slower response. If the | Factor is too large, you may see the output cycling
above and below the setpoint.

Set the | Factor to a value of 0 to disable any Integral response.

You may want to start with an | Factor of 0.01 and then increase if the Integral response is too slow.

10.5.9 D Factor (Derivative Factor)

The Derivative Factor determines the reaction based on the rate at which D Factor
the error has been changing. The main use of the Derivative factor is to

prevent overshoot. Many processes do not require any Derivative Factor. It is _
suggested to start with a D Factor of 0 and then add small amounts of D

Factor (increment by 0.1) if your PID process is overshooting your setpoint.
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Before you add any Derivative Factor, first decrease your Proportional Factor to make sure the the
overshoot is not caused by too much Proportional control. Note that the use of the D Factor will slow the
overall response of the PID control.

The larger the D Factor, the more influence of the Derivative response.

Set the D Factor to 0 to disable the Derivative response.

10.6 DS Outputs

Controller Moduls Dt

5 O Defay [8)

Ermmrgized whan Hunmng -

Ignitien Energized whan Stoppad v |z

Crank Energized when Running "% | 0

PraLube Energired when Running |0

DS Outputs (Controller Module Discrete Output Settings) — The DS Outputs sub-tab is used to
configure the four discrete outputs on the Controller Module. The four outputs are DS1-DS4. Each of
these discrete outputs can be relabeled and configured to be Energized when Running or Energized when
Stopped. Note that DS1 is fixed at Energized when Running.

10.6.1 The default functions of DS1 through DS 4 are:

* DS1 - Fuel
* DS2 - Ignition
* DS3 - Crank

* DS4 - PreLube

Note that DS1 is fixed at ‘Energized when Running’. The DS1 output is the safety shutdown output that
triggers if the Hardware Safety Loop is invoked or power is lost. For further description on the Hardware
Safety Loop, refer to the DE-4000 Installation Instructions, Section 5.14. Group.
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10.6.2 Off Delay

An Off Delay is used to delay an output switch from engaging upon a fault condition or for a manual stop.
The delay time is entered in seconds. A typical example of where a delay time is used is between fuel
and ignition shutoff or kill. A 2-3 second delay is typically used to prevent the DE-4000 muffler from filling
up with raw fuel to prevent an explosion on startup. An off delay time cannot be applied to DS1. DS1 is
typically the fuel output.

10.7 Control (Linear or PID)

The Control function can be used to control an output or input to a 4-20mA output. A change in the
analog input parameter will drive the 4-20mA output between two configured points
linearly. Typical applications for linear ramp control are Suction Pressure versus Speed Control
and Discharge Pressure versus Speed. Other typical controlled parameters are Intake

Manifold Pressure versus Speed, Engine Temperature versus Cooling Louvers, etc. The
4-20mA output is typically connected to valves or linear actuators to do the actual physical work.

Control Control

Input Channel

"  Enable Select Channel

Type Linear

0% Qutput 100%: Qutput

Qutput #1 Selection

Output #1 Channel
Select Channel

Qutput #2 Channel

Select Channel

Qutput #2 Selection

Other

Auto/Manual Toggle Idie RPM Low RPM High RPFM Max RPM Manual Speed Input

Select Channal ] o o 0 Select Channel
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10.7.1 Control
* Enable — Click the corresponding Enable check box to expose the configuration parameters for each
Control.

e Input Channel — The Input Channel selection box is used to select the desired input channel to be
used as the control input parameter. Click the selection box to bring up the I/O Selection Page where the
configured inputs can be accessed. Make a selection and press the Close button. The Terminal number,
channel number, and channel label will be populated in the Input Channel box.

* Type — Select Linear or PID.
* 0% Output — Enter the 0% Output value.

* 100% Output — Enter the 100% value output.

10.7.2 Discharge Based Speed Control

* Enable — Yes enables control, No disables control
* Input Terminal — Use the selection box to select the Terminal Module to be used for control
e Input Channel (1-32) — Insert an analog input channel to be used for control.

* Discharge Setpoint — The Discharge Setpoint is the target value. When discharge pressure reaches
this setpoint, the system will run at full, but if this value is not met, the system speed will increase until
the setpoint is met. If the setpoint is exceeded, the system speed is decreased.

* Max Discharge Pressure — The maximum discharge pressure before a safety shutdown occurs if
exceeded.

10.7.3 output

The output configuration is used to map the Suction and Discharge controls to an analog output on a
configured Terminal Module.

* Output Terminal — Select the Terminal Module to be used for the Output control.

¢ Output Channel — Select the Analog Output (1-4) to use as the current loop control output for
Suction/Discharge control.
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10.7.4 Auto/Manual Toggle

A discrete input on a Terminal Module can be used to switch from auto/manual for Suction/Discharge.
This allows a discrete input switch to toggle between auto and manual modes for speed control.

10.7.5 The Linear Ramp Control

allows the user to map and configure an analog input to a 4-20mA output. A change in the analog input
parameter will drive the 4-20mA output between two configured points linearly. Typical applications for
linear ramp control are Suction Pressure versus Speed and Discharge Pressure versus Speed. Other
typical controlled parameters are Intake Manifold Pressure versus Speed, Engine Temperature versus
Cooling Louvers, etc. The 4-20mA output is typically connected to Valves or Linear Actuators to do the
actual physical work.

10.7.6 Suction Control

* Enable — Yes enables control, No disables control

¢ Input Terminal — Use the dropdown arrow to select the Terminal Module to be used for control
* Input Channel (1-32) — Insert an analog input channel to be used for control.

* Low Suction Pressure Point — Enter the Low Suction Pressure point

* High Suction Pressure Point — Enter the High Suction Pressure point

10.7.7 Discharge Based Speed Control

* Input Terminal — Select the Terminal Module.
* Input Channel (1-32) — Select the Input channel for the Suction Control

* Discharge Setpoint — his value setpoint sets the rate at which the system is running. When this
value is met, the system will run at full,but if this value is not met, the system speed will increase until
the setpoint is met. If the setpoint is exceeded, the system speed is decreased

* Max Discharge Pressure — Sets the maximum discharge pressure before a safety shutdown occurs
if exceeded
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10.7.8 Output

e Output Terminal — Select the Terminal Module for the Output

e Output Channel — Select the Analog Output that will trigger, based on the lowest of either the
Suction Pressure or Discharge Control values.

10.7.9 Auto/Manual Input

* This allows a discrete input switch to toggle between auto and manual mode for speed control.

10.8 Lube No-Flow

The Lube No-Flow function is designed to monitor, protect, and log data of progressive in-line lubrication
systems that are used on compressors, engines, and other equipment. The monitored | ube
signal from a cycle switch mounted to a divider block system connects to a DE-4000
Terminal Module input. Each time a signal is received on its input, the DE-4000 System N fe™ s}
counts and records a cycle from the lube system. It uses this data to calculate and log
the amount of lube used. If it does not receive a signal from the lube system in a predetermined time,
the safety shutdown output trips and a message displays, stating the absence of lubrication to the
equipment. In addition, each event is logged in non-volatile memory and stored for future download.
There are two configurable Lube No-Flow channels and two Flow Meter channels. Any input from any
Terminal Module can be used for a lube/no-flow proximity cycle switch signal. Set the selected channel
Sensor type to Discrete and the Input Class to None. Wire the sensor as a discrete switch input. The
Sensor may be wired as either a N/O or a N/C Input. The DIP switches on the Terminal Module must be
set as a discrete input (NO/NC, Figure 3.9).
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Channel Time (sec)

Lube/No-Flow #1

Lube/No-Flow #2

Channel Time (sec)

Flow-Meter #1
Channel Volume [gal)

Flow-Mater #2
Channel Volume {gal)

Flow-Meter Consumption

Flow-Meter #1 Flow-Meter #2

10.8.1 No-Flow Channel

The Input Channel selection box is used to select the desired input channel to be used as the Lube No-
Flow discrete input. Click the selection box to bring up the I/O Selection Page where the configured inputs
can be accessed. Make a selection and press the Close button. The Terminal number, channel number,
and channel label will be populated in the Input Channel box.

10.8.2 No-Flow Time (sec)

The No-Flow Time is used to safeguard the equipment from the absence of lubrication to the lube points.
The NoFlow time is compared to the Current Cycle Time. If the No-Flow time is exceeded by the cycle
switch time (the absence of pulses from the cycle switch for longer than the no flow time) the system will
initiate a shutdown and will show “Lube No-Flow Shutdown” on the Status Description Bar. Use the Time
selection box to set a time longer than each cycle time. If the actual cycle time exceeds the configured
no-flow time a shutdown will occur.

10.8.3 Flow-Meter Channel

The Flow-Meter monitors the signal from a cycle switch mounted to a divider block system. The Input
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Channel selection box is used to select the desired input channel to be used as the FlowMeter discrete
input. Click the selection box to bring up the 1/0 Selection Page where the configured inputs can be
accessed. Make a selection and press the Close button. The Terminal number, channel number, and
channel label will be populated in the Input Channel box.

10.8.4 Flow-Meter Volume (gal)

The Flow-Meter volume entry box is used to enter a volume of lubrication in gallons that represents one
complete cycle of the lubrication divider blocks. Each time the DE-4000 System receives a signal from
the cycle switch it registers a count. Each count equals a fraction of a unit of measure (gallons). Enter the
calculated fraction of a gallon that each pulse represents.

10.8.5 Flow-Meter Consumption

The lubrication consumption for each flowmeter is shown in the flow-meter data blocks.

10.9 Trends

The DE-4000 System contains trend analysis graphing. The trend analysis function can be used to graph
and analyze data over time to spot patterns in the data. It can be used, for example, to
extract an underlying pattern of behavior in the monitored system that inexplicitly shuts Trends
down the system. It can be used to monitor wear levels on bearings, exhaust
temperatures between cylinders, etc. A performance comparison can be made
graphically to an expected value. Most inputs and/or outputs can be configured to be monitored. Up to
three parameters can be graphed on the same graph simultaneously. Up to three graphs can be
configured per page.

Trends Graph Settings

Channel #1 Channel #2 Channel #3

Graph #1

Graph #2 T1_iNd

Graph #3
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10.10 Params

The Params page is where advanced features code or “scripts” are written to add
advanced unique features and functions to the DE-4000 System. Scripting is an Params
advanced feature and is not covered in this manual. Please contact Altronic for scripting
support.

10.11 External Devices

The External Devices page allows for additional devices to be monitored. When a Device is configured, it
appears under the Active ModBus Devices on the External Devices page. Additional External

External devices can be displayed on the Dashboard page through the Dashboard
Editor. Each additional device is individually filtered through the 1/0 Group Filter Bar. Devices

Add ModBus Device

Active ModBus Devices

10.12 Scripts

The Scripts page displays all of the main scripts that are on the system. Admin and Factory users are
able to select a script and edit it. Scripting is an advanced feature and is not covered
in this manual. Please contact Altronic for scripting support.

Scripts
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Edit Scripts

Master Script Control Script Modbus Script Demo Script

11. STARTUP CONFIGURATION

()

Start-Up
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@ STATE: 0 Ready To Start
Dashboard

[

Values

Events

&

Global

Channels

&

Outputs

11.1 Start-up

Default state labels appear as would be used in a typical start-up state machine. There are ten states
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that the System steps through in order during startup. The ten states are: Ready To Start, Warning, Pre-
Lube, Crank Start, Ignition, Fuel, Crank Wait, Warmup, Running, and CoolDown. Configurable parameters
for states are the descriptive label, two timers, ability to map the function to a discrete output upon entry
and upon exit of the state, and two permissives.

By default the following discrete outputs located on the Controller Module are used for the auto start
sequence.

* DS1 - Fuel Valve
* DS2 - Ignition Shutdown
* DS3 - Prelube

* DS4 - Crank Disconnect

11.2 Start-up States:

* State 0 Ready to Start — The system will go to the Ready To Start state when the Reset button is
pressed. The Ready To Start state is the state before start — the faults and timers are cleared and the
system is waiting for a start command.

* State 1 Warning — The start sequence allows for activation of a warning horn or flashing light prior to
engaging the starter. It is recomended that a warning horn or flashing light be activated to inform
personnel, who may be present, that a cranking attempt is about to begin.

* State 2 Prelube — Commencement of an electrically-controlled prelube pump for a selected time
period prior to cranking.

* State 3 Crank Start — Engine cranking begins when the system enters the Crank Start state. Note
that a crank time of a minimum of 5 seconds (5-10 seconds typical) in the Crank Start state is
recommended and acts as a fuel purge for the engine before applying ignition.

* State 4 Ignition — Ignition is applied to the engine.
* State 5 Fuel — Fuel is applied to the engine.

* State 6 Crank Wait — The crank disconnect occurs at a configured RPM. A user-programmable crank
disconnect speed (set by the permissive setpoint value) switch function will automatically disable the
starter at the selected RPM. If the crank disconnect RPM is not reached within the user programmed
Timeout period, an OVERCRANK FAULT will be generated turning off the fuel and ignition and disabling
the starter until a new AUTO START command is received.

* State 7 Warmup — The warmup speed and period are configured in state 7.
* State 8 Running — The system transitions into the running state upon leaving state 7.
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* State 9 CoolDown — The cooldown state is activated by pressing the Stop key, when configured.

11.3 Start-Up Configuration

The Start-Up menu is used to configure an auto start sequence. The Start-Up menu is highly configurable.
There are ten states that the system steps through in order, from State 0 to State 9. The initial state is
State 0, Ready To Start. The Start Key commences the state machine. All configured permissives and
timers must be met before transitioning to the next state. To bypass a state, set the timers to 0 and
disable the permissives by unchecking the Enable check box.

sTAaTE: |3

Lat“?l TIIT}:EE: - = - s
Timeout: - min - S8

Outputs

Output On . : . : .
; D51 D52 D53
(Beginning of State) ;

Output Off
5 l'l K .!-
(End of State) . B51 . D5 . 05

Permissive A

Channel R Setpoint

Permissive B

Channel R Setpoint

e Label: — Each state contains a text entry box where a word or phrase describing the state is entered.
By default each state is pre-populated for a standard startup sequence. For flexibility, each state can be
relabeled to meet the requirement.

There are two timers for each state, Timer and Timeout. Both are described below:

* Timer: — The time set in the Timer entry box commences upon meeting the permissives, or if no
permissives are configured, by entering the state. The state machine transitions to the next state when
the timer reaches zero. If permissives are enabled, the permissives and the expiration of the timer must
occur in order to transition to the next state.

* Timeout: — The Timeout timer is used by the system as a protection function, by activating a
shutdown condition of the system, if the permissives and the timer time are not met in the allotted
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Timeout time set. The time in the timeout timer entry box commences upon entering the state. If the
Timeout timer reaches 0, the System will shut down and annunciate the label entered in that state as the
reason for shutdown. Please note that the difference in time between the Timer value and the Timeout
value is the amount of time for the condition to happen to prevent a shutdown.

e Outputs — A configurable discrete output can be turned on when the state is entered and turned off
upon exiting the state. Since the output selections are independent of one another, an output can be
turned on upon state entry and a different output can be turned off upon state exit.

There are two permissives for each state, described below:

* Permissive A and B — The permissives menus are used to set an analog value or discrete condition
from an input channel, such as pressure, temperature, etc. for a condition to be met to either start the
Timer countdown or transition to the next state (if Timer is set to 0). An example would be the starter
disconnect RPM. Upon entering the Crank Start state a discrete output (DS3 for example) will turn on
allowing the starter to engage—rotate the engine— and, when the configured crank disconnect RPM is
reached (in the Crank Wait state), output DS3 will turn off, disconnecting the crank motor. This allows for
the engine to start by engaging the starter motor, and upon reaching a configured RPM, DS3 will drop
out, disengaging the starter motor.

Enable — Click the corresponding Enable check box to expose each permissive’s configuration and tuning

parameters.
& Enable

Input Channel — The Input Channel selection box is used to select the
desired input channel to be used as the control loop input parameter. Click
the selection box to bring up the 1/0 Selection Page where the configured
inputs can be accessed. Make a selection and press the Close button. The
Terminal number, channel number, and channel label will be populated in the Input Channel box.

REL - The REL dropdown box is used to select a >, <, or = operator, used to compare the REL
input channels value to the setpoint value entered. For example, if a greater than

operator is selected and the setpoint is 400, the permissive is met when the channel
value is greater than 400.

Setpoint - The Setpoint value is the numerical value that is entered that is used as the
permissive setpoint value. Its units of measure is related to the input channels units of

measure. So if the permissive value is RPM, the setpoint value will be RPM. “

11.4 CoolDown

T1_RPM?
ENGINE RPM

Setpoint

Cooldown is state 9 of the startup sequence. Engine cooldown can be configured as part of a normal
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shut-down of the engine. A PostLube function can be configured as part of the cooldown sequence.
Typically DS4 is used as the lube control output. With the PostLube function enabled, use the dropdown
selection box to select an output switch on the Controller Module (DSx). Insert a time in seconds to
configure the post lube time.

Post Lube

12. CHANNEL CONFIGURATION

12.1 Channels

Displayed Range, Safety Shutdown Settings, Alarm, and Control Setpoints. The
Channels are defined as Configurable Inputs, Discrete Outputs, Analog Outputs and
RPM Inputs. Each Terminal Module contains 32 configurable inputs, 8 discrete Channels
outputs, 4 analog outputs and 2 RPM inputs. The setpoints contain a fixed hysteresis|
value around the trip point. Hysteresis values for analog is 2% of full scale, temperature is 10°F, and RPM
is 10 RPM.

The Channels Configuration menu is used to configure the Channel Settings, Gauge m

Channels Configuration menu navigation:

~ page The up page key is used to navigate to the previous page.

" page The down page key is used to navigate to the next page.

< Chan The previous channel key is used to navigate to the previous channel.
> Chan The next channel key is used to navigate to the next channel.

IEI The copy key duplicates the selection and transfers it to the clip-board to be used in conjunction with
the paste command.

The paste key completes the transfer operation of the selected data from the clipboard to the new
location.

E] The Cal key is used to calibrate a sensor input.

O The Revert key is used to revert all changes back to the last save
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Changesmadetoaninputboxarehighlightedinyellow untilsaved. Theyellow

highlighting is a reminder that a change has been made but not 2 Terminal MOdUlES

yet saved. Note that changes are not automatically saved.
Changes take affect only when the SAVE key is pressed. When highlighted, changes can be reverted back
to their original values by pressing the REVERT key.

Any input box that is grayed out cannot be changed. Typically
boxes are grayed out for calculated values based on input 60
values. They will also be grayed out if they cannot be changed
because of the security level.

12.2 Terminal x

Use the Terminal selection dropdown box to select a Terminal Module to
configure. Note that only the Terminal Modules configured in the
Global/System page are shown.

Terminal 1

Terminal 2

12.3 INx

Use the 1/O selection dropdown page to select inputs and outputs to configure. Clicking on the INx
selection box presents all of the I/0 channels on the selected Terminal Module. Select a channel to
configure.
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12.4 Channel Name

The Channel Name is shown on the Values page and the Dashboard page as the channel description, and
is used throughout the system to identify the channel. Some typical labels are SUCTION PRESSURE,
DISCHARGE PRESSURE, etc. Type a name in the Channel name text box.
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B admin § -~

ﬁ Terminal 1w i Suction Pressure

Ehannel Settings

Normally Closed Switch

0.2 seconds

High Gaugs Range
o _

Satety Shuttown Sethings

TEST MODE:

OFF B Cal

12.5 CONFIGURABLE INPUTS

There are 32 configurable inputs available on each Terminal Module. Each input is labeled as IN1 through
IN32. Configured channel names will be shown for each input.
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12.5.1 Channel Settings

The Channel Settings menu is used to configure the Sensor, Sensor Type, Units of measure, Precision,
Filter Time, and the gauge range. Click in each box to bring up its drop-down selection menu and make a
selection. Standard Sensor types are available from the dropdown menus. Select Other for a custom
sensor type.
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Channel Settings

Temperature

Fahrenheit

0 Decimal Places Filter Time

Low Gauges Range High Gauge Range

Safety Shutdown Settings

Input Class High Setpoint
High Limit

Input Clasa Low Setpoint

Low Limit

12.5.2 Sensor

altronic

K Thermocouple

2 seconds

Use the Sensor selection box to match the sensor to the physical sensor wired to that channel. The

selections are as shown below:
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Sensor

Not Configured

Temperature

Pressure

Vibration

Voltage

Percent

Discrete

Other

Current Loop

The hardware switch settings for each channel on the Terminal Module must match the sensor to operate
correctly. Be aware that a hardware switch settings guide for each sensor selected is shown in the upper
right of the screen. Match the hardware switch for each channel on the Terminal Module to the shown
switch position.

DIGITAL THERMﬂ
NOING mmc “ 4-20MA

o-=o B

12.5.3 Type

The Type selection is matched to the Sensor selected. Use the Type selection box to select the type of
sensor selected.

12.5.4 Units

The Units selection is matched to the Sensor and type selected. Use the Unit selection box to select the
desired units of measure.
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12.5.5 Precision

The precision sets the decimal places for the reading.

12.5.6 Filter time

The Filter time is used to vary the amount of change to the input sensor values that can occur from a
constantly changing sensor input signal. Changing the filter value has a direct effect on the configured
output switch reaction time. The rate of change is less for larger values. The filter value is read-out in
seconds, 0.2 seconds being essentially no filter value and 55 seconds being a maximum filter value. Use
the selection box to select a filter time.

12.5.7 Low/High Gauge Range

The Low Gauge Range and High Gauge Range are used to set the low and high values displayed on the
dashboard gauge. The value of each channel can be displayed as a radial or linear gauge in the
Dashboard page. These two points limit the displayed range on the gauge. See Section 6.4 Dashboard
gauges.

12.5.8 Safety Shutdown Settings

There are two configurable safety shutdown points for each channel—a high and a low value. The safety
shutdown settings are used to prevent unnecessary damage to equipment by detecting an out-of-bounds
value and shutting down the equipment. A shutdown sequence is initiated when the input channel value
exceeds one of the safety shutdown setpoints. In addition the input can be active on start-up or locked
out for a time period for inputs that are normally faulted on start-up, such as oil pressure.

High /Low Safety Shutdown Values — To set a safety shutdown value, click in the High Setpoint box,
for the high setpoint value and/ or in the Low Setpoint box for the low setpoint value. Enter desired
setpoint values for the displayed channel. Note that if the channel does not require a safety shutdown
value, set the value higher than the sensor range. The defaults are 10,000 for the high setpoint and
-10,000 for the low setpoint. Since the input value does not reach these values the input is essentially set
for no safety shutdown on those channels.

* Input Class — The Input Class dropdown box is used to configure the input to temporarily ignore a
faulted input sensor on start-up. There are several different class types that work differently and are
defined below. Note that a separate input class can be set for high and low setpoints. Class A, B, or C can
be chosen. Note that for class B and C selections a lockout time can be set. The lockout time is entered in
seconds. Use the down arrow in the Input class box to select an Input Class. Each input class type is
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defined below.

o Input Class A — Upon a Reset or Start command of the system, a class A input is continuously being
monitored and will perform a shutdown on that input if the setpoint violates either a configured low or
high setpoint value.

o Input Class B — Upon a Reset or Start command of the system, a class B timer will commence. The
input will be locked out from causing a shutdown until the class B timer times out. Upon the timeout of
the timer, the class B input will be monitored and will perform a shutdown on that input if the setpoint
violates either a configured low or high setpoint value.

o Input Class C — A class C timer is “Safe until first met”. Upon a Start of the system, an input set to
class C will be locked out and the class C timer will commence. The input will be locked out from causing
a shutdown until either the input becomes safe and faults again or the class C timer times out. If the
input does not clear (continues to be faulted) and the class C timer times out, the input will cause a
shutdown to the system. Note that the timer adds a degree of safety for class C inputs in that if the input
never clears, without the timer, the input would be an unprotected point.

12.5.9 Alarm Settings

There are two configurable Alarm setpoint values for each channel, a high and a low value. The alarm
setpoint values are used to signal a warning for an out-of-bounds value. The alarm condition can notify
the operator to take action with the goal of preventing the condition to continue to reach a shutdown
condition. An alarm condition is initiated when the input channel value exceeds one of the alarm
setpoints.

An output switch on the Terminal Module is used for the Global Alarm Output signal. The output switch
can be connected to a horn or other signaling device. Use the Global Alarm Output configuration menu to
select the Terminal Module and Output Switch. To map an output— navigate to Global Alarm Output
under Global, and then System.

The input class type (lockout on start-up) follows the type set for the Safety Shutdown Settings. Note that
if only an alarm setting is desired, the High and Low setpoint values for the safety Shutdown should be
set to out of range values so that they will not be reached.

To set an alarm value, click in the High Setpoint text box, for a high setpoint value and/or in the Low
Setpoint text box for the low setpoint value and enter desired setpoint values for the displayed channel.
Note that if the channel does not require an alarm value, set the value higher than the sensor range. The
defaults are 10,000 for the high setpoint and -10,000 for the low setpoint. Since the input value does not
reach these setpoints, the input is essentially set for no alarm on those channels.

12.5.10 Control Settings
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There are two configurable Control Settings for each channel, a high and a low value. The control settings
can be used for simple on-off control. Typical on-off control would be opening a louver at a set
temperature. The mapped output switch initiates when the input channel value exceeds one of the
control setpoint values. Each of these setpoints, high and low can be mapped to individual or the same
output switch on the Terminal Module. The input class type (lockout on startup) follows the type set for
the Safety Shutdown Settings.

To set a control value, click in the High Setpoint text box, for a high setpoint value and/or in the Low
Setpoint text box for the low setpoint value and enter desired setpoint values for the displayed channel.

Use the Output Channel selection box to map an output switch to the High and/or the Low Setpoint
values. Click the Output Channel selection box and select an unused Terminal Module output switch.

12.5.11 Advanced Settings

Advanced settings are used to configure sensors that are not a standard configuration selection in the
DE-4000 System. Many sensor types are pre-configured and do not require a settings change in the
Advanced Settings menu. Even though the standard selection is comprehensive, invariably there will be a
sensor type that is required for an application that is not a standard selection.

To determine if the selected transducer is a standard selection, select a sensor type, Pressure, Vibration,
Voltage, etc. Navigate to the Advanced Settings and review the pre-populated Low and High Input Volts,
as well as the Low and High Displayed Values. If they do not match the transducer type, adjust these
parameters to match the transducer output voltage and range.

An example of a non-standard sensor is a pressure transducer with a range of 0 to 1500 psig with an
output voltage range of 1 to 5 volts. For this case, set the Low Input Volts to 1 Vdc, and the High Input
Volts to 5 Vdc, the Low Displayed Value to 0 and the High Displayed Value to 1500. The result will be
displayed linear values from 0 to 1500 psi over the range of 1 to 5 volts.

Cal settings are available only when logged in as Factory or Admin and should only be used to clear
calibration. Use the Cal button to Calibrate the sensor.

Advanced Settings

Low Input Volts [dc) High Input Volts (dc)

Low Displayed Value High Displayed Value

Cal Low Adjust Cal High Adjust

Cal Low Endpoint ] Cal High Endpoint
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12.6 DISCRETE OUTPUTS

There are eight Discrete Outputs per Terminal Module. These can be wired as high side or low side
connections. Refer to the DE-4000 Installation Instructions for more information on wiring the Discrete
Outputs. The Discrete Outputs are selected/mapped by setpoints and input functions. Setpoints and input
functions that can be mapped to Discrete Outputs are:

e Control Setpoints - in the Channels Menu

e Alarm Setpoints - in the Global - System - Global Alarm Output Menu
* PID - in the Global - PID menu

* Outputs configurations - in the Outputs Menu

* RPM Setpoints - in the Channels - RPM Menu

12.6.1 Assigning a label to a Discrete Output

A description name can be given to each Discrete Output. Select a Discrete Output from the Channels
Configuration menu. Use the text box next to the Discrete Output selection and type a name for the
discrete output. The discrete output can be displayed on the Dashboard page. Using the Dashboard edit
menu, configure the output as an LED, a valve condition, or an alarm output indication. The indicator,
output name, and state will then be shown on the Dashboard page.

12.7 ANALOG OUTPUTS

There are four Analog Outputs per Terminal Module. The analog output range is 4-20mA. The Analog
Outputs can be forward or reverse acting. The analog outputs are selected/mapped to PID functions.
Setpoints and input functions that can be mapped to Analog Outputs are:

* PID Functions - in the Global - PID Menu
e Speed Control - in the Speed Control Menu
* Suction and Discharge Control - in the Global - Control Menu

* Valve configurations - in the Outputs Menu
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12.7.1 Assigning a label to an Analog Output

A description name can be given to each Analog Output. Select an Analog Output from the Analog
Outputs menu. Use the text box next to the Analog Output selection and type a name for the Analog
Output. The analog output can be displayed on the Dashboard page. Using the Dashboard edit menu,
configure the output as a Radial Gauge, Linear Gauge, a Value, or a Valve Condition. The gauge, name,
and its value will then be shown on the Dashboard page.

12.8 RPM INPUTS

Channel Settings

Enable

Yes -
Low Gauge Range - High Gauge Range 2000 rpm

Safety Shutdown Settings

H I.::.!h E;I.-I.F i _

Low Setpolnt -1 0000, 00 Input Class

There are two RPM Inputs per Terminal Module. The RPM range is 0 to 65,000, The range depends on
several factors—pulses per revolution and ratio. One of the RPM Inputs, for example, can be used for
engine RPM, the other Turbo RPM. Each RPM Input can be configured for virtually any standard gear. The
number of gear teeth and ratio of speed to speed of interest can be configured.

There are two setpoints, a low and a high, that can be set for each RPM input. The low setpoint can be
locked out on start-up by the class timer. RPM control setpoints can be used for discrete RPM points to
turn on/off valves, actuators etc.

A primary engine RPM, used for start-up sequence, valve sequencing, etc., must be selected for proper
control. The primary RPM input is selected in the Global/ System Menu. A name describing the RPM
function should be entered.

The RPM value can be displayed on the Dashboard page as a Radial Gauge, Linear Gauge, a Value
Gauge, etc.

12.8.1 Assigning a name to an RPM Input

A name can be assigned to each RPM Input. Use the text box next to the RPM Input selection to insert the
name. The name is used throughout configuration and on the Values and Dashboard pages.
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12.8.2 Enable

Use the Enable selection box to select Yes to enable the RPM input.

12.8.3 Low/High Gauge Range

The Low Gauge Range and High Gauge Range are used to set the low and high values of the gauge
displayed on the Dashboard gauge. These two points limit the displayed range on the dashboard gauge.
See Section 6.4 Dashboard Gauges.

12.8.4 Safety Shutdown Settings

There are two configurable safety shutdown points for each RPM channel, a high and a low value. The
Safety Shutdown Settings are used to prevent unnecessary damage to equipment by detecting an out-of-
bounds value and shutting down the equipment. A shutdown sequence is initiated when the measured
RPM value exceeds one of the safety shutdown setpoints. In addition the low RPM setpoint can be active
on start-up or locked out for a time period.

* Use the text box to enter a high or low numerical setpoint value.

* Use the dropdown box to select the RPM class (A, B, C) for the low setpoint. Refer to Section 12.5.8 for
an explanation of the class types.

12.8.5 Control Settings

There are two configurable Control Settings for each RPM channel, a high and a low value. The Control
Settings can be used for simple on-off control. Typical on-off control would be opening a valve at a set
RPM. The mapped output switch initiates when the RPM value exceeds one of the RPM control setpoint
values. Each of the Control setpoints, high and low can be mapped to individual or the same output
switch on the Terminal Module. The input class type (lockout on startup) follows the type set for the
Safety Shutdown Settings.

* High /Low Control Values — To set a control value, click in the High Setpoint box for a high setpoint
value and/or in the Low Setpoint box for the low setpoint value and enter a desired RPM setpoint value
for the displayed RPM channel.

e Output Channel — Use the dropdown box to map the setpoint to an output.
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12.8.6 General RPM Setup

The number of gear teeth (pulses per revolution) and ratio of speed to speed of interest (gear speed
ratio) for each RPM input can be configured.

* Pulses Per Revolution — The number of gear teeth or pulses per revolution sets the number of
pulses the DE-4000 is expected to see in one revolution. Set the PPR to 360 for a 360-tooth gear
mounted on the crankshaft. The range is 1 to 1000. Use the Input box to enter the Pulses Per Revolution.

* Gear Speed Ratio — The Gear Speed Ratio is used to set the ratio of gear speed to display speed.
When the input is from the crank shaft of the engine the ratio is 1 to 1. If the monitored gear is running 2
times the speed of interest (or display speed), then the ratio is 2 to 1. If the monitored gear is running 5
times slower than the speed of interest or display speed, then the ratio is 1 to 5. Virtually any ratio can
be programmed.

* Effective PPR — The effective PPR is the result of or calculated number of the PPR and Gear Speed
Ratio inputs. This is an information-only box. There is no user entry in this box.

13. OUTPUTS CONFIGURATION

Add Output E
Output name: _ Channel; Type: - _+
Energized: C
Siate 0 position Ready To Star
State 1 p v Warning O U t p U [S
Slale 2 position Mo change Pre-Lube
Crank Start
Siate 4 position: v Ignition
State 5 position: v Fuel
State & position: Crank Wait
State T position: chang . Warmup
Siate 8 position V0 change Runmning
State 9 position Mo change CoalDawn

State 10 position v Standby
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13.1 Add Output

In a typical compressor application, various system control valves are required to cycle from open to
closed and back again for a typical startup and shutdown sequence. The

Output configuration menu is used to configure outputs on the DE-4000

System to sequence for any of the 10 operating states, from Ready to Ad d O ut p Ut
Start through Standby. Compressor system control valves that are

typically controlled by the DE-4000 System are the suction, discharge,

bypass, vent, purge, and other valve types. The Outputs configuration _
menu is used in conjunction with the states configured in the Start-up menu. The state labels created in
the Start-up configuration menu will automatically be populated in the Add Output menu for each state.
Each valve can be configured to open or close during each system state. The Outputs configuration menu
is highly configurable. For each state the valve can be configured to remain in the same state (No
Change, Open, or Close) or a Script can be written for extra functionality.

It is required to complete the Output sequence data in the Add Output page for each new added Output
“valve”. Once completed press Save to save the new output configuration.

13.2 Add or Edit Output

Use the Add Output selection box to configure an Output (valve). Use the Edit Output selection box to
configure an Output (valve). Use the Save button to save the configuration, Cancel to ignore the
changes, and Delete to remove the Valve configuration. Configure the following items to create an output
sequence:

e Output Name — Use the Output Name text box to assign a name to the valve.
e Select Channel — Click the Channel selection box to select an output from the Output Selection page.
* Type — Discrete or Analog

* Energized — Use the Energized selection box to configure whether the output is open when energized
(normally-open) or closed (normally-closed) when energized.

* State 1 position thru State 10 position — Use the selection box to select the,desired Output
(valve) position for each state. The selections are Open, Closed, No Change, and Script.

13.3 Configured Outputs

Pressing the Outputs tab shows the Outputs that are configured in the system. The Output label and type
are displayed along with its condition at each state.
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X designates that the valve goes to a closed position when in that state.
O designates that the valve goes to an open position when in that state.

Bdesignates that a script will run when in that state.

Press the Edit button to edit the current output sequence.

Press the Add Output to add an Output sequence.

Press the script symbol to write or edit a script.@

14. SETTINGS

DE-4000 OCM 02-22
All rights reserved © ALTRONIC, LLC 2022




altronic

General

On-screen Keyboard ) View Manuals System Info

Data

Filename: Export File Import File

Security

F“I::”:I‘II". e

£t ol Cha”ge Pﬂsﬁ.ﬂ[”d

View Only No Password Required Accept

Date & Time

Use Device Time: Thu Mar 05 2020 4:04:00 PM ISR Thu Mar 05 2020 12:36:36 PM

14.1 General Settings

The General Settings page is used for miscellaneous information. This page is used to view the DE-4000
manuals, turn the on-screen keyboard on or off, import and export configuration files, configure password
permissions, and set the date and time.

Use the gear icon in the lower right of the screen to gain access.

14.2 General

The general section is used to invoke the on-screen keyboard and to view the DE-4000 Manuals.

* On-Screen Keyboard — The On-Screen Keyboard is used to enter data into configuration data boxes
during configuration of the system when using the HMI Display Module. The on-screen keyboard can be
turned off when configuring the system with a laptop or tablet. Another option when the HMI Display
Module is used is to plug in a USB keyboard into the USB connector on the back of the HMI Display
Module.

o Click the On-Screen Keyboard switch to turn the On-Screen Keyboard ON or OFF.

DE-4000 OCM 02-22
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* View Manuals — The Installation Instructions, Operation and Configuration Manual, Virtual DE Log-On
Instructions, etc., are resident and available for viewing and download in the DE-4000 System.

* View Legal — The View Legal tab displays the copyright, license, and usage restrictions of the
DE-4000 System.

* System Info — The System Info tab is used to display the current firmware/ software version levels or
rev levels loaded into each component of the DE4000 system. The components are:

0 Web Application — The screen presentation

0 HMI — The HMI application settings

0 SOM — System On Module, the SOM Module application
o Controller Module — The Controller Module Firmware

0 Terminal Module X — The Firmware for each Terminal Module

14.3 Data

A configuration file contains all of the configurations entered into the system. The configuration file is in a
standard data interchange format. It is used to transmit a DE-4000 configuration from one DE-4000
System to another. The configuration file is in a JSON file format. The configuration file is a lightweight,
text-based, human-readable format with an extension of .json. The file can be named per standard PC
rules. The .json extension does not need to be typed in when creating a name for the file, it is
automatically assigned. Configuration files can be created by either the online Virtual DE System or on
the hardware itself. The configuration file can be exported (downloaded) on one system and imported
(uploaded) to another.

* Import File — Connect a laptop using an Ethernet cable to port 6 on the Controller Module. Use the
Import File (upload) box to upload a configuration file saved on the PC. Navigate to the folder that
contains the file. The file will have an extension of .json. Select the file and press open. The file will be
uploaded to the DE-4000 System.

* Export File — Connect a laptop using an Ethernet cable to port 6 on the Controller Module. Use the
Export File (download) box to download a configuration file to a PC. Type a file name into the Filename
data entry box and press the Export File box. The file will be saved to the downloads folder on the PC.

14.4 Security

System Security can be used to prevent unauthorized individuals from making changes to the DE-4000
via a password system. The current system security level is indicated at the top left of the General
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Information Status Bar. The security levels are:

Factory — Allows full access to programming, configuration, setpoints, etc.
Admin — Permits configuration, setpoints, etc., but locks out programming.
User — Permits changing of basic setpoints commonly adjusted in the field.
View Only — Permits viewing only

Factory and Admin access allows setup of user passwords.

The security level can be changed by entering the correct password for each level. An Inactivity
Countdown Timer is invoked when a security password is used. The Inactivity Timer indicates the amount
of time remaining on the security level before returning to View Only Mode. The countdown timer
duration is 6 minutes. The timer commences when a password is accepted. Each key press resets the
timer. Upon 6 minutes of keyboard inactivity, the User Level is set to View Only. The inactivity timer is
disabled when no passwords are used.

14.5 Date & Time

The date and time can be adjusted by two methods. Method one is to use the data and time of the laptop
connected to the DE-4000. Method two is for the user to set the date and time. In either case, the date
and time, once set, are stored and transferred to the onboard date and time system. The date and time
are stored in the battery-backed time system on board of the Controller Module.

* Use the Device Time — Press the Use Device Time selection box to use the Laptop PC time to set the
DE-4000 time.

* Select Time — Press the Select Time selection box to bring up a data and time calendar. Use the date
and time calendar to manually set the DE-4000 System time. Press the OK button to save the date and
time to the DE-4000 System.

15. VERIFY MODE
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15.1 Verify Mode

The Verify Mode is a built-in test mode that can be used to verify input channel data as well as it allows
for control of individual outputs for test purposes. To access the Verify Mode, the system must be in the
stopped condition and be in an Admin or Factory password level. When in the Verify Mode, all of the
Discrete Outputs are placed in the off condition.

15.1.1 Terminal Module Selection

Click in the Terminal x dropdown button to select the required Terminal Module to be verified. The
selected Terminal Module inputs and outputs will be displayed.

15.1.2 Input Channels
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Live data from the Terminal Board Input channels for each of the thirty-two configurable inputs and the
two RPM input channels are shown. Each input channel display box will show the Channel Number
(Tx_Inx), the channels live Raw Count Value (an internal reference number), live Sensor Data, Units of
Measure, Low and High Setpoint values.

15.1.3 Discrete Outputs

Each discrete output (DO 1-8 and DS1-4) can be toggled from the open state to the closed state. Each
corresponding output LED will illuminate.

15.1.4 Analog Outputs

A value entered from 0 to 100% will correspond to the 4-20mA output value for that output. For example,
if a value of 50 is entered the output current measured should be 12mA.

16. IMPORTING/EXPORTING A CONFIGURATION FILE

Importing or Exporting a configuration file is done through the Global Settings page

GLOBAL SETTINGS
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General

On-screen Keyboard . View Manuals System Info

Data

Filename: Export File Import File

Security
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e EAERIS Cha”ge Pﬂsﬁ.ﬂ[”u

No Password Regquired Accept

Date & Time

Use Device Time: Thu Mar 05 2020 4:04:00 PM S Thu Mar 05 2020 12:36:36 PM

16.1 Configuration File Description

A configuration file is used to capture the configuration of the system. The configuration file contains an
extension of .json. The .json extension does not need to be typed in when creating a name for the file, it
is automatically assigned. Configuration files can be created by either the online Virtual DE System or on
the hardware itself. The configuration file can be exported (downloaded) on one system and imported
(uploaded) to another.

16.2 Importing a Configuration File

Connect a laptop using an Ethernet cable to port 6 on the Controller Module. Use the Import File (upload)
box to upload a configuration file saved on the PC. Navigate to the folder that contains the file. The file
will have an extension of .json. Select the file and press open. The file will be uploaded to the DE-4000
System.

16.3 Exporting a Configuration File

Connect a laptop using an Ethernet cable to port 6 on the Controller Module. Use the Export File
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(download) box to download a configuration file to a PC. Type a file name into the Filename data entry
box and press the Export File box. The file will be saved to the downloads folder on the PC.

From:
https://www.altronic.a2hosted.com/ - Documentation Wiki
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