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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.
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Introduction — Why Gas Detection

Bhopal, India
02-12-1984

Imperial Sugar, USA
07-02-2008

Vejen, Denmark Kaohsiung, Taiwan
26-09-2014

At

Toxic gas leak (Methyl isocyanate) Dust explosion Toxic gas leak (Ammonia) Explosive gas leak (Propane)
16000 died, 560000 hospitalized 14 died, 40 hospitalized 27 evacuated 20 died, 270 hospitalized

Fisketorvet, Denmark
12-11 -201’9

1

Hotel Saratoga, Cuba
07-05-2022

Dezful, Iran
13-Q8-2017

euronews. W=

LOCAL EYES
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Toxic gas leak (Chlorine) Toxic gas leak (Ammonia) Explosive gas leak (Propane)
400 hospitalized 5 hospitalized 46 died, 53 hospitalized




Introduction — Typical Applications

Research and education

Construction Sites




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 =2 10 m.

OLED Display

Clear and bright independent of viewing
angle.

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

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

Analog output
Configurable galvanically isolated 4-20 mA
loop.

Calibration History

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

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

Relay Output
Alarm 1, 2, and Fault

Digital Output
RS-485 Modbus RTU.

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




Introduction — Gases and Sensor Technologies

Sensor Technologies

Semiconductor Catalytic Bead Photo lonization
Detector (PID)
——
: AMMONIA 58 12
- NHE P/N: GS+4Vies

7 S/N: NH3-*
MADE IN UK.

Electrochemical Infrared Molecular Property
Spectrometer (MPS)




GP-NOVA — Timeline 2017-2022
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GP-NOVA — Timeline, 2017-2018
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GP-NOVA — Timeline, 2018

Greetings from Ukraine

SIL

Functional Safety Verification

- CERTIFICATE -
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 CERTIFICATE

« CERTIFICATE

Lil
-
!
=
-
-
o
L
()
L]

-
=
=
—
-
=
L
L

- CERTIFICATE

Gratulations Abdallah with Elektroprisen.
We are proud of being part of development of your fantastic
product.

- CERTIFICATE
» CERTIFICATE

EKTOS Team

© EKTOS

PROVEMN ELECTROMNICS

- CERTIFICATE
 CERTIFICATE
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exida Joins the Team

exida

Dr. William Goble
Principal Partner, USA

Dave Butler
Safety Engineer, USA

J £/
. e
A ‘ | .

John Grebe Rudolf Chalupa
Sr. Safety Engineer, USA Safety Engineer, USA

—

exida IEC 61508 Certification Process

exida ANALYSIS Reports

Gap Analysis Report

FMEA Report

FMEDA Report

Detail FMEDA Sheets

Fault Injection Test

Start Project

FMEA

FMEDA

Gap
Analysis
Required?

Specific
Training
equested?

Consultant/Client

r Documentation
Perform Gap Analysis &
Initial Training f FSM Plan
SRS

Perform Specific Training

v v

Customer corrects gaps

Validation Test Plan

Tool Justification

Exida CERTIFICATION Reports

Assessment Report

——

List . . o
Software Criticality Analysis
Software HAZOP Software HAZOP v
Report
Communications Communications Protocol Baseline Safety Case
Safety Report Analysis v
E Final Safety Case
\ 4

Audit Safety Case

Certificate <€

Issue Certification

All
requirements
Met?

Software Process

Coding Standard

Sortware Module
Test Plan

Software Integration
Test Plan

Safety Manual

Ka.____=—
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ATEX directives are two EU directives dictates the minimum safety Functional safety ensures that an automatic safety function will
requirements for workplaces and equipment intended for use in perform the intended function correctly or the system will fail in a
explosive atmospheres. predictable safe manner.

DIRECTIVE 1999/92/EC on minimum requirements for improving The automatic safety function should be designed to properly
the safety and health protection of workers potentially at risk from handle likely human errors, systematic errors, hardware failures
explosive atmospheres and operational/environmental stress.

DIRECTIVE 2014/34/EU on the harmonisation of the laws of the Basically:

Member States relating to equipment and protective systems « Perform its function correctly — Reliability Engineering
iIntended for use in potentially explosive atmospheres (recast) « Falil in predictable manner — Safety Engineering

2032014 Official Journal of the European Union L 96/333

1.5.8. Risks arising from software

In the design of software-controlled equipment, protective systems and safety devices, special account must be
taken of the risks arising from faults in the programme.




ATEX & Functional Safety

geopal

ATEX

« 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

 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

-4 -

Regarding the requirements for the software development process, this European Standard specifies
a practical approach to comply with the requirements of EN 61508-3 for SIL 1 without using this

generic standard.

It is recommended to apply this European Standard for apparatus used for safety applications with
SiL-requirement 1 instead of EN 50402 because EN 50402 is designed for the assessment of more
complex gas detection systems with SiL-requirements greater than 1. However, the technical

requirements of EN 50271 and EN 50402 are the same for SIL 1.

Functional Safety

« |EC (EN) 61508 Series

IEC/TR 61508-0:2005: Functional Safety Of Electrical/Electronic/Programmable Electronic
Safety-Related Systems - Part O: 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

=p 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

In the event of conflict between the requirements of this European Standard and those of EN 61508,
EMN 50402 will take precedence.
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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.

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

What is a Safety Instrumented Function (SIF)?
A safety function is performed by a set of equipment to implement inds oh Defmand Factor

automatic protection function. Its ability to detect, decide and act is SiL 4 >=10°to<10% 100,000 to 10,000

rated by the safety integrity level (SIL 1, 2, 3 or 4) of the specific SIL 3 >= 10 o= 107 10,000 to 1,000

function. SIL 2 >= 10" to < 102 1,000 to 100
SIL 1 >=10-2 to < 10! 100 to 10

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
iInstrumented systems (SIS). SIL 4 has the highest safety integrity and
SIL 1 has the lowest safety integrity.




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.

1T T T T T T T T T T T T T T T T T T T TTTN i
' i Concept
I Technical Requirements i
: :
a : !
i Part 1 i
i Development of the overall safety Part 5 i Overall scope definition
: requirements Example of methods :
1 (concept, scope, definition, + for the determination :
: hazard and risk analysis) of safety integrity 1
: levels |
! 71t07.5 i Hazard and risk
! ! analysis
1
1 1 *
1 1
1 1
1 I
1 I
i ) Part 1 . i Overall safety
I Allocation of the safety requirements 1 requirements
: to the E/E/PE safety-related systems : q
1 1
1 ! *
1 1 .
' 7.6 i Other Requirements
! H Overall safety
| I requirements allocation
a i
: Part 1 : Part 4 ............................................................
: Specification of the system safety : Definitions & '
1 requirements for the E/E/PE 1 abbreviations
: safety-related systems : E/_EIPE system S_a_fety_ y
' ! Overall planning requirements specification grenesens
I 7.10 ! ; ; Other risk i
: Part 6 i Overall 7 Overall Overall * ; 1 1 § reduction measures
! Guidelines for the H Part 1 ope_ration and s_afet_y installgtic?n a_lnd fraseeeed
I application of ) Documentation maintenance validation commissioning 10 E/E/PE i Specification and
i Parts 2 & 3 I Clause 5 & planning planning planning safety-related systems Realisation
: Part 2 Part 3 1 Annex A LTI T PILCLECEELEEEEEELEELREEE
1 Realisation phase'<— Realisation phase 1 Realisation
[ for E/E/PE for safety-related !
' i E/E/PE system
! safety-related software i (Seef b [ yI )

systems —f 1 safety lifecycle
i ’ Part 7 : Pare 1
1 o . § : Management of *
: ve_rv lew o 1 functional safety
1 techniques and I Clause 6 . .
! measures : Overall installation and T PR
I 1 commissioning
i Part 1 i
1 Installation, commissioning !
i & safety validation of E/E/PE : Part 1
H safety-related systems 1 Functional safety
i i assessment Overall safety Back to appropriate
i 7.13-7.14 E Clause 8 validation overall safety lifecycle
1 hase
H i Y
. l . !
1 1
1 1

I

E Part 1 ! Overall operation, Overall modification
! Operation, maintenance,repair, ! maintenance and repair and retrofit
1 moedification and retrofit, :
: decommissioning or disposal of 1 *
: E/E/PE safety-related systems :
1 715 -7.17 1 P
! ! Decommissioning or
N | disposal

Figure 1 — Overall framework of the IEC 61508 series Figure 2 — Overall safety lifecycle
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Services Qualification Requirements

D1.5 Field Failure Reporting and Field Return Procedure

Geopal System A/S Field Failure Report and Analysis guideline

D2.1 Functional Safety Management

A Roadmap for Functional Safety Development Activiti

D2.2 Configuration Management Plan

Configuration Management Plan of Geopal System A/S’s Functional Safety Projects

[ Author (s): [ Abdallah Almass (AA) |
| Reviewer (s): | |
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o b e o
F g red reieans
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1 [ Author (s): | Abdallah Almass (AA)
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Professional detection of gases
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. o N . i P 1l
Field Failure Serial Number: D2.2.1 System Change Request and Impact Analysis e e
e fasera
Report Date: A | To be Filled by the Requestor
Project/Product Name: Date of Request:
et H SW ID#:
D2.1.1 Perso Requestor Name Cotot
P roduct Manager: ontac
D1.6 Product / Process Change Notification Proq Company Name: Customer ID: Requirements and roles for personnel in Change Title: [g
Geopal System A/S notification guideline . Type of Change: ] New Feature ][] Fault [ 1New Component | ]0;
Company Refarence] Title] Change Identification Phase:
L ] Design I Manufacturing_[[JProduction [ installation ||
Phone: E-mail: Change
Installation Address:
Document V
‘Abdallah Almass (/ -4 Attachments: ] Yes (Fi out st below) o

Toble 2
Docum Docum | inspector identification |
0. ® 0.
yeopu’svsrsM s Inspector name:

Professional detection of gases

File name(s):

Inspector title:

Company:
Product / Process Cha Company contact

information:

R ipt Dat
First Evaluation: To be Filled by the Product Manager cept Da
Change Request

[ Approved for Further Evaluation [Cloenied
o Priority: [ JHigh [IMedium Jwow
To be filled by T Comments:
Date: | [ Notification Ref.: | [ Japproval -

able 3
Product Reference: System Identification
Functional Safety Product: [0] Yes  [Q] No

hpriae ' D uign

Type of Change: |[_]Major _|_Minor |_]Editorial [Terocess -
Detailed Change Reason: System Name: HW ID#: SW/sprint:

Pipe Mount  [@]Wall Mount | Installation Date:
[JRemote

Last Service Date: Sensor Operation Time:

Detailed Change Description:

Yes No Within Warranty Period: Yes [@ No

Updsiy cear -
=
[Jves [INo (if Yes, see Appendix A) e wiverila e
Date of [ [ customer action required [] Yes it Version: | Status: [ Last Updated: [ Pages
Document V. Customer action description: [Draft [11-03-2020 11 i = e
03 e e b e
Quality Assurance: &
echnical Department | Skelstedet 10B, 2950 Vedbzak, Denmark | Te 45 4567 0600 T et 10B, 29. - 67 0
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— L o md aey
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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

Requirements and Documentation

Project D Folder
GP-NOVA
y bl ba y S;‘:ty Sys.i‘::.m : Pe : ; DB " b7 " be VerificDa19u'0n& pae
Project Start Safety Planning Req u!rgmgnts Architecture Deslgn Detailed HW Design Detailed SW Design Integration Safety Manual Validation Safety Assessment
Specification ) ) )

D1.0 [— BAS D2.1 D3.1 SRS D4.1 D5.1__ DHWD | D7.1 D8.1 D9.1|: VTR D10.1|: SfAP
D1.1 CEC D3.1.1 SRSIR D4.1.1~—SADIR D5.1.1 — CDBOM D7.1.1 HWPIR D8.1.1 SMI&VR D9.2=—TTR D10.2~— SfAR

D1.1.1—CECCL D2.2 D3.2 D4.2|— InTP D5.1.2 |— LOPL D7.2

D1.1.2 fF—MM D2.2.1—SCR&IA D3.2.1~—VPIR D4.3—TER D5.1.3— CDA D6.2.1 UnTR D7.2.1 SWPIR

DL.13f—AlL D3.3*=—TTS D4.4F—FMEA D5.1.4 =— DHWDIR D7.3f—InTR

D1.1.4~PTP D4.5 SWAD D5.2— FMEDA D7.4=—FITR
D1.2 — CNTRCT D4.5.1~—SWADIR D5.3=—FITP
D1.3 —PRS D4.6=—D&CG
D1.4 —EMDMSQ
D15

D1.5.1 FFR
D1.6

PPCNP
D1.6.1=PPCN
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There are 3 MCUs in the system:
1. Safety MCU

2. Application MCU

3. Bluetooth MCU

Application MCU

Optical Buttons

Display
LED
Communication with RS-485 Modbus
RTU module

System Power Circuitry

Communication with Bluetooth Module
Micro SD Card (Logger)

Bluetooth MCU

Wireless communication (App)

Sensor Input stage

Analog Output

Relays




geopal

GP-NOVA — ATEX & 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.

General Specifications:

5.2. How to Use Assumptions 5VDC

The following assumption is taken when the sensor is incorporated in a safety-related system or

Y
o
w

Operating Specifications:

Flammable Gases

Detected Gases (Specifications are based on the detection of mteQrated intc a gas detector:
Methane/Natural Gas) + the sensor is intended to be used in SIL 2 for low demand applications
Standard Concentration Range 0-60% LEL i i
Recc ded Bridge Voltage 2.0V +- 01V + sensor diagnostics shall include
Current Consumption (at Recommended Bridge Voltage) 175mA +/- 15mA = monitoring of the max allowed difference between channels jtgsVCh1-tgsVCh2] < 0.3V
Bridge zero offset 0 +/- 30mV o i Al tgsVch1
Minimum Output Sensitivity 50 mV for 1% CHa ¢ output voltage of the sensor is inside the valid range 0.3V > tgsVCh! > 2.68V
Linearity Effectively Linear to 60% LEL o sensing element supply voltage is inside the valid range 1.9V > seVec > 2.1V
Responsealimalitgastiedlasiiiy :%s;cs‘” Z z ° input supply voltage is inside the valid range 4.0V > 5VDC > 5.5V
Accuracy (Measured as Repeatability) ESORTIS LI X N

+ 1% LEL for Gas Sensitivity

¢ Gas concentration level low limit monitoring GCL >-10%LEL
Sensitivity: Less than +/- 1% signal / month

Long Term Stability Drift

Zero: Less than +/- 1mV / month + periodical service shall include
Expected Lifetime in the field >3 Years. o periodical proof test is performed. The test includes target gas applying
. _— ] : A2 tgsVch2
Warranty Period 24 Months o periodical calibration (offset and/or span) is performed. The maximum expected offset

drifting during the lifetime is £0.2V. This drift is already included in the output voltage
valid range diagnostics

Environmental Specification=-

Temperature Range -40° +  periodical service steps shall be taken after each exposure to high gas or low oxygen Table 6 Useful lifetime of components contributing to dangerous undetected failure rate
:::::::g errli;l:\tt F;:;?:ri ';:':\%Z 1;: The average output voltage of 10 NP-17, as function of %LEL Methane +  sensor replacing before the its lifetime has been gone. The lifetime of the sensor is 2 years c ¢ Useful Lif
=) ons % = o ) o . omponen seful Life
et ded sn,:or_age Teg‘\peratu.lrf Range gto (4.4 vol.-% = 100 %LEL, Flow rate = 0.5 L/min) +  Set point in a transmitter or similar equipment shall be less or equal to 60%LEL P
Recc 1 Maximum Storage Iime m i
S Mechanical Data 4 - for safe operation 60 minutes warm-up timer shall be implemented into a transmitter or Catalytic Bead Sensor 2 years
imil i t in which th isi ted. Th i t shall provide th
2;?;2;@”&5?5; t;\r;v:valfm_upeganesorls neorpore © Equipment shall provide e It is the responsibility of the end user to maintain and operate the GP-NOVA per manufacturer’s
) instructions. Furthermore, regular inspection should show that all components are clean and free
- it from damage.
Output voltage @ 0 %LEL, 60079-29-1:2016 2nd edition upper and e 9
_ 5 26% I ) The limiting factor with regard to the useful lifetime of the system is the Catalytic bead sensor.
lower limits as function of temperature i Therefore, the useful is predicted to be 2 years. The remainder of the transmitter is expected to have
= e \ a useful life of 20 years.
3 Trendline equation: y = 0.0392x + 1.0406 Example Example Examples
- 25 X X NAMUR NE43 N
P Vige i 05V 2V 229V
£ 2 | TR e | | ——— |
2 s Output voltage @ 20 %LEL, 60079-29-1:2016 2nd edition upper and lower
= : . . 100 103
g » limits as function of temperature 0 GClyy=-10 5 0 45 10 25 50 60 110 = GCLuy [%FS]
05 ’ v
.03 3.8 4 5.6 8 12 136 20 21 >22 [mA]
Failure Low Negative Drift Over Range  Failure High
40 Output voltage @ 10 %LEL, 60079-29-1:2016 2nd edition upper
and lower limits as function of temperature é . L Messureinents
35 Upper Limit
Lower Limit
3
25 Output voltage @ 30 %LEL, 60079-29-1:2016 2nd edition upper and
% lower limits as function of temperature
g 2 35
o
>
] 15 3
g @ [ °
=3
o 3 = 25 T
o
05 g r—e - e °
<>> ® Measurements
0 g 15 Upper Limit
-40 -20 0 20 40 60 8 3 i Lower Limit
Temperature [°C]
05
© 0
-40 -20 ()} 20 40 60 80

Temperature [°C]
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Installation, Commissioning, Operation, and Maintenance

EN 60079-29-2:2015: Explosive atmospheres - Part 29-2: Gas detectors - Selection,

: : : - 18 — 61508-1 © IEC:2010
installation, use and maintenance of detectors for flammable gases and oxygen

8.10 Timing of installation during construction operations
8.11 Commissioning
8.12 Operating instructions, plans and records
10 Training of operational personnel ,
11 Maintenance, routine procedures and general administrative control Overall planning S EEE
11.2 Operational checks

11.2.2 Fixed systems Show Log a8 o

a) Regular visual inspection. 19/09/2020 11:22:15
b) Regular functional verification. System Startid
c) Regular re-calibration Exit

d) System operation test 0.0 %LEL Methane ¥ Ao

planning

Overall
installation and
commissioning
planning

Overall
safety
validation
planning

Overall
operation and
maintenance
planning

Gas afleesning som funktion af tiden

11.8.2.7 Maintenance record 7

0.0 %LEL =

100

. Matha
Ala rm 1 Se rvice a ea 80 26 19/09/2022 12:08:44 Fault Relay activated
27 19/09/2022 12:08:43 System started 0 ] 0
1 O O 28 19/09/2022 11:50:40 Fault Relay deactivated HLEL

29 19/09/2022 11:50:36 Fault Relay activated
60 30 19/09/2022 11:50:35 System started

31 02/09/2022 10:30:53 Alarm Relay 1 OFF
6 M O nt h S 32 02/09/2022 10:29:40 Alarm Relay 2 OFF

»Service Period

%LEL

-
= 33 02/09/2022 10:28:28 Fault Relay deactivated gf'n
La St S e rV I Ce 40 34 02/09/2022 10:28:23 Active fault is None ‘a
35 02/09/2022 10:27:57 Fault Relay activated %n
1 5/09/2 O 2 O 29 36 02/09/2022 10:27:56 Active fault is 10006 <
 02/09/2022 10:27:52 Marm Relay 20N S
T T 35 38
39 02/09/2022 10:13:45 Alarm Relay 1 OFF
[v) 8 40 02/09/2022 10:12:43 Alarm Relay 2 OFF
0 = O A) L E L C I - b - H H , 41 02/09/2022 10:11:41 Fault Relay deactivated
a I ra t I O n l St O ry 9 0 0 0 0 I - 0 0 0 42 02/09/2022 10:11:36 Active fault is None

0 43 02/09/2022 10:11:22 Fault Relay activated P
Qﬁ” Dq;y” _&-.w\' » @x” .0'0 _ 0@“’ » 0@“ ‘&@” B }@V Q@” 44 02/09/2022 10:11:21 Active fault is 10006 g
G a 50 i 0 » 5 0 i 0 RN w’@' RN A S o o 3 45 02/09/2022 10:11:13 Fault Relay deactivated 5
o v 7 Ve o o & o ¢ o 46 02/09/2022 10:11:08 Active fault is None =

o o o
Va 1.75 —> 1.74 & & & & & & & & & & & ¢ 47 02/09/2022 10:10:52 Fault Relay activated

Tid 48 02/09/2022 10:10:51 Active fault is 10006

49
VO 0.75—9 0.74 0
51 02/09/2022 10:03:45 Fault Relay deactivated

VSO 0_90 —» 090 | 52 02/09/2022 10:03:45 Logout (Admin)

53 02/09/2022 10:02:22 Fault Relay activated

Alarm 1 ‘ Alarm 2 .
10.0 25.0

0.0 %LEL ‘
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Installation, Commissioning, Operation, and Maintenance

4 Installation

PAY ATTENTION 7
After reading and understanding Section 1. Safety, ensure the following:

Maintenance

Many factors dictate how and how often a maintenance procedure should be conducted. Site

. . o routin nvironmental f rs, an her ratin nditions will hav ir ffi n
1 Safety + Product, documents, and mounting parts identification outines, environmental factors, and other operating conditions ave a direct effect o
« Placement and mounting of detector the frequency of routine maintenance and tests. However, Geopal recommends conducting
PAY ATTENTION « Power ratings available for the system a servicing routine every six months and a test routine every three months as a minirmum.
Please read, understand, and follow the instruction below. . . . . . .
« System start-up, calibration, functional verification, and documentation on-site
SPECIFIC INFORMATION FOR EXPLOSION PROTECTION 7.1 Service Routine
*  Donotopen when an explosive gasls present FAILURE TO COMPLY WITH THE ABOVE CAN RESULT IN SERIOUS PERSONAL INJUI A service routine must at least include the following:
s Blanking elements shipped with the enclosure are included as part of the certificate for the . . . . .
complete equipment. Only use ATEX/IECEx certified blanking elements, in case of replacement. AND/OR DEATH! « Visual '”EF’E“—'G”: Check all ATEX parts mCl"Jdmg cable glands for defect and/or damage.
* Forinformation about the dimensions of the flameproot joints, the manufacturer must be NOTE » (Clean the S}rstem with a damped black cloth.
contacted. . ;
GENERAL @ Geopal Installation and Commissioning Report template is available upon request. * Check the system time and date. If incorrect, update them.
«  Only trained personnel can assemble, install, and conduct maintenance of the system, include » Check and record the last service date.
but not limited to training in ATEX/IECEx and functional safety. e (Check and record sensor operation time.
« Before any interaction with the system, please read and understand all warnings, instructions,
L]
and descriptions presented in this manual. eonal’ I S nd Mo R Check the system |'D'95‘
s Use only genuine Geopal replacement parts and accessories when performing any maintenance geop geopa. Page T  Check and record sensor signal values from the last calibration.
procedure. Failure to comply will invalidate the certifications and warranty. Installation & Commissioning sersinumbe Service and Maintenance S s Conduct system calibration.
« Do notinstall, mount, disassemble the system within a hazardous working envircnment, Report ate - Report pate :
s Do not subject the system to silicone lubricants and/or vapors. Silicone can inhibit and/or T » Conduct bump test.

Company Name: Customer ID:

permanently damage catalytic/pellistor type sensors,

« Reset service timer.

Company Reference: Title:

» Do not paint near the system. — _u _ _ ) i
+ Do not place the detector under direct sunlight. . - * Reset sensor operation time (if the is replaced).

Installation Address:

o To reduce the risk of unauthorized access, enable and frequently change system passwords,
* For optimum utilization of the detector's visual features, avoid placing and/or subject the

o S —

detector to direct light. geopal s ] 7.2 Eump Test

«  Calibration must be conducted in a gas-free environment. If in doubt, conduct zero-calibration Field Failure S The purpose of a bump test is to check if the system is operating as intended or not. During
sing clean canned atmospheric air, informai bate — . . . . :

sing eean e . - N Report this test, the system is subjected to a welkknown gas concentration, enough to trigger alarm

* Owerrange gas concentration reading and/or failure high of the system may indicate the System denticaion
Functional Safety Product: [Q] Yes 1 Customer Identification . & § 5

presence of high explosive and/or toxic gas concentration. f— Company e Customer: L 2. The systemwill pass based on the following criteria:
* Any flameproof parts, jeints, and plugs shall not be repaired. BB [swim ] « Systemn display and visual indication, LED bars, are operating as intended during Normal
» Conduct regularly visual inspection and bump tests to ensure that the gas can reach the sensor __— _

and the system s reacting to the gas concentration as intended d e DF.IE.‘I‘ETIDI'I and Alarm state.
+ Beware of electrostatic charge. When clealning, use onl?r a damp black/dark cloth. ok eeti=ton s The -EII"IElng Output has a value CDI'I'E'SP'DI"Idiﬂg to the EF*F*' ied gas.
o Use of alcohol near the systam may result in a gas reading and thereby trigger an alarm, '"“’""""‘f“ . .
o Always refer to system certifications, safety manual, and this user manual. '""’1“°"""f » The alarm relaya get activated at on and off setpoints.

s * The Modbus RTU is sending a value corresponding to the applied gas and events.

FAILURE TO COMPLY WITH THE ABOVE CAN RESULT IN SERIOUS PERSONAL INJURY fectaical Deprmen | Skl kI Tel: +45.45670600

abi
System Identification

AND/OR DEATH! ———— Fmcior s e @ e @ e
System e: HW ID#: SW/Sprint#: N DTE
Mounting: [Q]Pipe Mount [@wall Mount | Installation Date:
[JRemote . . .
e, Geopal Maintenance Report template is available upon reguest.
@ .‘#. ATEX: QlYes [@]No Within Warranty Period: Yes No
geopal ®
CIAATEN 5P D8 reg re Intertek
23330 DKCAL40MS

EMY2100E 2.2 4

echnical Department | Skelstedet 10B, 2950 Vedbak, Denmark | Tel.: +45 4567 0600
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Document Management System

Project D Folder
GP-NOVA

D3
D1 D2 Safety DA D5 D6 D7 D8 D9 D10

Project Start Safety Planning Requirements . System . Detailed HW Design Detailed SW Design Integration Safety Manual Venf!cauf)n & Safety Assessment
Specificalion Architecture Design Validation

D1.0 — BAS D2.1 FSMPlan | D3.1 SRS | D4.1H SADS | D5.1 DHwD | D6.1— bDswD | D7.1 HWPAC | D8.1 SfMinl D9.1— VTR D10.1}— SfAP

D1.1 CEC D2.1.1|— PP D3.1.1I— SRSIR D4.1.1|—SADIR D5.1.1 — CDBOM D6.1.1 |—DSWDIR D7.1.1%~— HWPIR D8.1.1%~ SMI&VR D9.2=—TTR D10.2~— SfAR

D1.1.1 —CECCL D2.2 CMP D3.2 VTP | D4.2f— InTP D5.1.2 — LOPL D6.2— UnTP | D7.2 swpPAC |

D112 [—MM D2.2.1%—SCR&IA D3.2.1I—VPIR D4.3[—TER D5.1.3 — CDA D6.2.1 I— UnTR D7.2.1~ SWPIR

geopal’ o geopal’ -
D1.1.3—AlIL D3.3%—TTS D4.4—FMEA D5.1.4 “— DHWDIR b7.3=InTR

Installation & Commissioning  serial Number: Service and Maintenance Serial Number:
Report Date: 3 Report Date:
D1.1.4=PTP D4.5 SWAD | D5.2 —FMEDA D7.4—FITR
I
Company Name: Customer ID:
D1.2 |— CNTRCT D4.5. 1|—SWAD| R D5.3==FI{TP ompany Reference - Company Refarenc e
D1.3 —PRS D4.6=—D&CG st e talaton Address:

Table 2

Inspector Identification

DIL.5.1F i F
D1.4 —EMDMSQ e e geopal’
- Inspector title:
m EU-Type Examination Certificate @ J
TRANSLATION et s Company: . .

D1.5 FFRP o e et et e - Company o Field Failure Sor Number

. - GP-NOVA Gas Detector formation Report

o e o 111 e s sz s () a3
.
D 1 Safety M a n u a | Functional Safef 2 & i i
2Ds FFR . wy produc @ ves @
JECEX IECEXx Certificate geopal Company Name: Customer ID: ]
=} H of Conformity System Name:
< Mounting: [Q]Pipe Mount  [QWall Mc Company Reference: Title: 3

- T el P Bre o]

. : o hone: “mail:

E— GP-NOVA Gas Detector Phone Emi

geopal’ installation Adress:

D1.6.1 PPCN 1 User Manual

Catalytic Se

od: Yes No

® Table 2
mspectiont  SVEOPIEN Inspoctor dentfcation
Inspector name:
A Enclosure Inspartinn Goooal Ordr 8 :
é [ ® G o & Report Inspector title:
E ! P'N VA Geopal GP-NOVA —eq ®
X I a Stand-alone detector geo"“’ Company:
The GP-NOVA s ¢ Company contact
offer i i
IEC 61508 ¢ Ce ller Unit i P
Report - Technical Department | Skelstede T 1567 O
Table 3
Failure Modes, Effects and Diagnostic Analysis System Identification
b i . . § . . Functional Safety Product: [Q] Yes No L
Project products. The table below shows types, description, and example of needed mechanical drawings.
GP-NOVA Gas Detector with Catalytic Bead Sensor able 1 Example anical drowings System Name: HW 1D#: SW/Sprinté:
Orawing Description Example Mounting: [Q]Pipe Mount  [@Wall Mount | Installation Date:
Company. o type [JRemote
Geopal Systems Typically used for user documentation, | 2= o]l Last Service Date: Sensor Operation Time:
Conti Vedbaek 3 R certification bodies, and external suppliers, 7 \\ =
' - Py which includes: 3\ /\I,l I__
Version V1, R l ® N/ = ATEX: Yes No Within Warranty Period: Yes No
geopa U 1. Frontview = | oY
Skelstediot 10B, DK 2950 Vedbd : NG 2. Topview
CONFID Tel: +45 4567 0600 o info@ged 3. Right view
Contract Number: Q18/11-007 b eteted 420 m oo Typically used for, bill of materials and
Report No.: GEO 18/11-007 R001 prold:m.on documentation, which
Version V1, Revision R1, March 19, 2020 —_— L
Rudolf Chalupa e
2. Part and/or drawings number
/OFF setpoints 3. Description
relays 4. item quantities required
5._Vendor Part Number
PR— geopal ) = e Technical D Skelstedet 103, 2950 Vedbisk, Denmack | Tel: +45 4567 0601
Skelstedet 108, DK 2950 Y 1 — ° c.e cal Department ek, Denm
©Ainghts reserved rppepritpirobits Typically used for quick guides, which 3 7"‘9 f
e T includes: AV 8]
| c— embly qual
°
1. Mounting guide = .
L e 2. Assembly/disassembly guide j -@ 2 N
’ .l 3. Cable connection guide 6@
e——
® P =
geopal ® & 4 @
Skelstedet 10B, DK 2950 Vedbaek, Danmark - s Wy ‘l-'-t‘ - k
Tel: +45 4567 0600 » info@geopal.dk ® www.geopal.dk T
EAs210ME
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Quality Management System

61508-1 © IEC:2010

geopa’svsrw ws'

Professional detection of gases
yeapdl sysTem /s’
Professional detection of gases
GP-NOVA Gas Detector

6 Management of functional safety T

D2.1 Functional Safety Management Plan

A Roadmap for Functional Safety Development Activities

6.1  Objectives GP-NOVA Gas Detector 1.5l lrs Reprtig s il e procr
" N N N . n u u agugw . 5 U M I geo/dpa"svsrsmms‘
6.1.1 The first objective of the requirements of this clause is to specify the responsibilities in serManual o T
the management of functional safety of those who have responsibility for an E/E/PE safety- ¢ [ e ot s |
related system, or for one or more phases of the overall E/E/PE system and software safety SR iin R
|IfECYC |ES . D2.1.1 Personnel Plan geonul ,\l\r
Field Failure Serial Number:

Report Date:

6.1.2 The second objective of the requirements of this clause is to specify the activities to be
carried out by those with responsibilities in the management of functional safety.

yeapdl sysrEmars'
Professional detection of gases

[ Author o
T

.
geopal
Skelstedet 10B, DK 2950 Vedba
Tel: +45 4567 0600

Phon E-mail:
Installation Addr(
6. 2 R'E'q uireme I'ItS —— D1.4 Electronics Manufacturers, Distributors and geopal ..
Manufacturing Services Qualification Requirements = Professiona detecton of gases
Geopal System A/S Requi for i , Distril d i
Services Qualification Requirements

6.2.1 An organisation with responsibility for an E/E/PE safety-related system, or for one or
more phases of the overall, E/E/PE system or software safety lifecycle, shall appoint one or
more persons to take overall responsibility for:

D2.2 Configuration Management Plan

Configuration Management Plan of Geopal System A/S’s Functional Safety Projects

[ Author (s

: | Abdallah Almass (AA) |
| Reviewer (s): |

— the system and for its lifecycle phases;

— coordinating the safety-related activities carried out in those phases; o B [ [
— the interfaces between those phases and other phases carried out by other organisations; geopal. ... :
. . geopulsysrsmA/s® >1.6.1 Product / P Page 1of ¢
— carrying out the requirements of 6.2.2 t0 6.2.11 and 6.2.13; o D2.2.1 System Change Request and impact Analysis
- ] L] - oge . A | To be Filled by the Requestor
— coordinating functional safety assessments (see 6.2.12 b) and Clause 8) — particularly s Product / Process Change Notification Fosabic —
where those carrying out the functional safety assessment differ between phases - — T — L ——————
including communication, planning, and integrating the documentation, judgements and il . A S a e —
recommendations; e Eamnae ]
. . . . . . i:s::turelnspnm nnnnnnnnnnnn Detailed Change Description: EM ‘:::‘::;’;3 e [T
— ensuring that functional safety is achieved and demonstrated in accordance with the —
objectives and requirements of this standard. e T T
NOTE Responsibility for safety-related activities, or for safety lifecycle phases, may be delegated to other Cr— e
persons, particularly those with relevant expertise, and different persons could be responsible for different activities
and requirements. However, the responsibility for coordination, and for overall functional safety, should reside in
one or a small number of persons with sufficient management authority. - :
= BN
. . . . . g . :8:8 ,"'f e
6.2.2 The policy and strategy for achieving functional safety shall be specified, together with (e e
the means for evaluating their achievement, and the means by which they are communicated e T
within the organization. oo e | 2 i .
3. cable co‘:me;(won gmdveg ;@
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Home

(Internal)

Home

geopal’

Personale Edit

o
o
o
o
L3
Q
=
o
5
L X

Links

6 Teams

Easy maintenance

Geopal Sider

@ Intranet

,%3 Technical Support

0 Facebook ° Google Sggning

&

(External)

M unkedin

Technical

Purchasing

Production

] Office 365
S 3 &

Sales/
Marketing

Service

Microsoft
Dynamics 365

= 2 g
W & ==

android Windows

P> CooglePlay [l @ Appstore | B8 Windows store

Intranet
Sa er vi pa Chillventa! - Indlaeg - Nyheder -
geopalweb

Learn more -

Samtaler

ntranct
Klar til Hydrogen Technology
Expo Europe - Indig - Nyhed...

Abdallsh Al-Mass

A "‘ Nyt fra marketingafdelingen

Kaere alle! Det glaeder mig at fortae

Helle Ryssel Cemmensen

Sales DK
MSA - The Safety Company on
LinkedIn: Add Accessories

rom comphiance and fleet

0
.
1?&““ 4

Firmafrokost

34 00 56 17

Blustaath

Ger dig kiar!

Geopal kalender See a

T Add event

ornus -
DEC Firmafrokost
8 Thu, Dec 8, 1200

Vinterfest

geqpu' 1eCHLal SQUppuI L

+ New €33 Page details & Analytics Published 10/29/2022 ¢ Edit

Fault and Field Documents Geopal Sites

R senvice

II

News

+ Add
= Catalytic Bead Sensor: General, Inhibitors, and
3 3 Poisons
General The catalytic bead sensor is one of the most.
Abdallah Al-Mass May 12
eleased

updated vers

& Production DK

Discontinued Figaro sensors

Product Documents

Christian Maller February 9

B oatasheets

Replacement units

Il Abdallah Al-Mass January 6

Technical Support Team

M Christian Mgler Wp  Henrik Pedersen
MScEng.

Produktion

H Lars Helms
Service- og projektieder

["]'."1 Vidensbank

Dokumentation

[3) patablade

éE Quick guides

Blanketter

o — ) _ . . .
#— Installation and Commissioning

@ Service and Maintenance

Field Failure




Thank You
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