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Introduction – Geopal System A/S, est.1985

Geopal develop, manufacture and service professional alarm systems for detection of explosive and toxic gases.

• Headquarter in Vedbæk
• Project management and service in Vejle

24/7 Customer Support Service Department
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Introduction – Why Gas Detection

Bhopal, India
02-12-1984

Toxic gas leak (Methyl isocyanate)
16000 died, 560000 hospitalized 

Vejen, Denmark
26-09-2014

Toxic gas leak (Ammonia)
27 evacuated

Fisketorvet, Denmark
12-11-2019

Toxic gas leak (Ammonia)
5 hospitalized

Imperial Sugar, USA
07-02-2008

Dust explosion
14 died, 40 hospitalized

Kaohsiung, Taiwan
11-05-2017

Explosive gas leak (Propane)
20 died, 270 hospitalized 

Dezful, Iran
13-08-2017

Toxic gas leak (Chlorine)
400 hospitalized 

Hotel Saratoga, Cuba
07-05-2022

Explosive gas leak (Propane)
46 died, 53 hospitalized
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Introduction – Typical Applications

Research and education

Medico
Power Plants

Marine

Refrigerating systems

Car Parks Construction Sites

Battery Charging Stations

Biogas PlantsPower-to-X
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Introduction – Gas Detection

Principle of Operation

A gas detector is basically a gas sensor attached to a controller (electronic circuitry). The sensor outputs a signal that is proportional with the 
target gas concentration. A change in the sensor output is then processed by a controller; if the signal changes beyond a setpoint, the 
controller ensures to announce this change via its analog-, digital-, and/or relay- outputs. 
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Introduction – Geopal System A/S, est.1985

Visual Indication
Status LED bars offer clear visibility from 
distance of ≥ 10 m.

OLED Display
Clear and bright independent of viewing 
angle. 

Analog output
Configurable galvanically isolated 4-20 mA 
loop. 

Relay Output
Alarm 1, 2, and Fault

Digital Output
RS-485 Modbus RTU.

Electrical Ratings
Input voltage: 18-36 VDC.
Input power: < 6.5 W.

Bluetooth Communication
Quick and easy way of configuring, 
monitoring and servicing via 
Geopal’s mobile app.

Calibration History
Overview of sensor performance by 
storing previous calibration data for 
better planning of maintenance and 
service routines. 

Approvals
- ATEX/IECEx.
- Suitable for SIL 2.

Logger and BlackBox Function
Memory containing system settings 
and logs is battery driven, for quick 
startup after power cycling. 
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Introduction – Gases and Sensor Technologies

Catalytic Bead Photo Ionization 
Detector (PID)

Semiconductor 

InfraredElectrochemical Molecular Property 
Spectrometer (MPS)

Sensor Technologies
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GP-NOVA – Timeline 2017-2022
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GP-NOVA – Timeline, 2017-2018

Anders Fjordvald
Sales Manager

Oleksandr Liubimov
Project Director

Sergii Gordiienko
Project Manager

Sergii Shavshyn
Quality Assurance

Vadym Dovhopolyi
Technical Leader

GP-NOVA
Requirements Specification

Jesper Holst
Director

Konstantin Sirenko
Hardware architect

Oleksandr Chamara 
Software engineer 

Sergii Vlasenko
Software architect

EKTOS Joins the Team

Hennadii Plastun
Project Manager
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GP-NOVA – Timeline, 2018

Greetings from Ukraine
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GP-NOVA – Timeline, 2018

Dr. William Goble
Principal Partner, USA

Dave Butler
Safety Engineer, USA

Rudolf Chalupa
Safety Engineer, USA

John Grebe 
Sr. Safety Engineer, USA

exida IEC 61508 Certification Processexida Joins the Team
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ATEX & Functional Safety

ATEX directives are two EU directives dictates the minimum safety 
requirements for workplaces and equipment intended for use in 
explosive atmospheres.

DIRECTIVE 1999/92/EC on minimum requirements for improving 
the safety and health protection of workers potentially at risk from 
explosive atmospheres

DIRECTIVE 2014/34/EU on the harmonisation of the laws of the 
Member States relating to equipment and protective systems 
intended for use in potentially explosive atmospheres (recast)

Functional safety ensures that an automatic safety function will 
perform the intended function correctly or the system will fail in a 
predictable safe manner. 

The automatic safety function should be designed to properly 
handle likely human errors, systematic errors, hardware failures 
and operational/environmental stress.

Basically:
• Perform its function correctly – Reliability Engineering
• Fail in predictable manner – Safety Engineering

Functional SafetyATEX
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ATEX & Functional Safety

ATEX Functional Safety
• EN 60079 Series
EN IEC 60079-0:2018: Explosive atmospheres - Part 0: Equipment - General requirements
EN 60079-1:2014: Explosive atmospheres - Part 1: Equipment protection by flameproof 
enclosures "d“
EN 60079-14:2014: Explosive atmospheres. Electrical installations design, selection and 
erection

EN 50402:2017: Electrical apparatus for the detection and measurement of 
combustible or toxic gases or vapours or of oxygen - Requirements on the functional safety of 
gas detection systems 

• IEC (EN) 61508 Series
IEC/TR 61508-0:2005: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 0: Functional Safety And IEC 61508
IEC 61508-1:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 1: General Requirements
IEC 61508-2:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 2: Requirements For Electrical/Electronic/Programmable 
Electronic Safety-Related Systems
IEC 61508-3:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 3: Software Requirements
IEC 61508-4:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 4: Definitions And Abbreviations
IEC 61508-5:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 5: Examples Of Methods For The Determination Of Safety 
Integrity Levels
IEC 61508-6:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 6: Guidelines On The Application Of IEC 61508-2 And IEC 
61508-3
IEC 61508-7:2010: Functional Safety Of Electrical/Electronic/Programmable Electronic 
Safety-Related Systems - Part 7: Overview Of Techniques And Measures

• Gas detectors
EN 60079-29-1:2016: Explosive atmospheres - Part 29-1: Gas detectors - Performance 
requirements of detectors for flammable gases
EN 60079-29-2:2015: Explosive atmospheres - Part 29-2: Gas detectors - Selection, 
installation, use and maintenance of detectors for flammable gases and oxygen
• Others
EN 50270:2015: Electromagnetic compatibility. Electrical apparatus for the detection and 
measurement of combustible gases, toxic gases or oxygen
EN 50271:2018: Electrical apparatus for the detection and measurement of combustible 
gases, toxic gases or oxygen. Requirements and tests for apparatus using software and/or 
digital technologies
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ATEX & Functional Safety

Functional Safety

What is a Safety Integrity Level (SIL)?
Discrete rating level, SIL 1-4, specifying the safety integrity requirements 
of the safety instrumented functions (SIF) to be allocated to the safety 
instrumented systems (SIS). SIL 4 has the highest safety integrity and 
SIL 1 has the lowest safety integrity. 

What is a Safety Instrumented Function (SIF)?
A safety function is performed by a set of equipment to implement 
automatic protection function. Its ability to detect, decide and act is 
rated by the safety integrity level (SIL 1, 2, 3 or 4) of the specific 
function.

What is a Safety Instrumented System (SIS)?
An Implementation of one or more Safety Instrumented Functions.

The purpose of functional safety is to ensure that the automatic system, that performs a safety function, will operate correctly
as intended or the system will fail in a predictable and safe manner. 
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ATEX & Functional Safety

Functional Safety

The purpose of functional safety is to ensure that the automatic system, that performs a safety function, will operate correctly
as intended or the system will fail in a predictable and safe manner. 
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Internal Procedures

GP-NOVA – ATEX & Functional Safety
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GP-NOVA – ATEX & Functional Safety

Requirements and Documentation

IEC 61508 General Requirements: 
• Management of Functional Safety
• Safety Cycle Process
• Functional Safety Management Planning
• Configuration Management
• Documentation
• Training
• Functional Safety Assessment 
• Requirements Management
• Architecture Design
• Design and Implementation
• Verification and Validation – Testing
• Integration Testing
• Safety Validation Testing
• Modification and Change Management 
• Safety Manual
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GP-NOVA – ATEX & Functional Safety

Architecture

There are 3 MCUs in the system:
1. Safety MCU
2. Application MCU
3. Bluetooth MCU

Bluetooth MCU

Wireless communication (App)

Application MCU
Optical Buttons

Display 
LED

Communication with RS-485 Modbus 
RTU module

Communication with Bluetooth Module
Micro SD Card (Logger)

Safety MCU
System Power Circuitry 

Sensor Input stage
Analog Output

Relays
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GP-NOVA – ATEX & Functional Safety

Design

The purpose of functional safety is to ensure that the automatic system, that performs a safety function, will operate correctly
as intended or the system will fail in a predictable and safe manner. 

NAMUR NE43
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GP-NOVA – ATEX & Functional Safety

Installation, Commissioning, Operation, and Maintenance
EN 60079-29-2:2015: Explosive atmospheres - Part 29-2: Gas detectors - Selection, 
installation, use and maintenance of detectors for flammable gases and oxygen
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GP-NOVA – ATEX & Functional Safety

Installation, Commissioning, Operation, and Maintenance



23

GP-NOVA – ATEX & Functional Safety

Document Management System
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Quality Management System

GP-NOVA – ATEX & Functional Safety
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Modern IT-Infrastructure: Data Collection, Information Sharing, and Archiving 

GP-NOVA – ATEX & Functional Safety
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Thank You
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