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1. GENERAL INFORMATION

1.1 Product overview

Manufacturer Hectronic GmbH
Refueling and Parking Systems
Allmendstraf3e 15
79848 Bonndorf
Germany

Telephone: +49 (0) 7703-93 88 -0
Telefax: +49 (0) 7703-93 88 — 60

Product Level controller NK411 (with AFS connection for tank trucks)
Level controller NK412 (Standard)

1.2 Intended use

The level controller NK41x is a self-monitoring control unit for the error-free control and monitoring
of Hecfill probes.

If the unit is used in a manner not specified within this manual the protection provided by the device
may be impaired!

1.3 Function

The NK41x level controller contains the supply and ex-barriers for the intrinsically safe Hecofill
probe and the circuit components necessary for signal analysis. Two relays (with changeover
contacts) for limit value monitoring can be used to activate alarms or for fill level regulation. The
switching status is displayed visually by LEDs.

The Hecofill probes work according to the optoelectronic measuring principle: The probe contains
an infrared LED and a light receiver. The light of the LED is directed into a prism which forms the tip
of the sensor. As long as the tip is not dipped into a fluid, the light is reflected within the prism to the
receiver.

When rising liquid immerses the tip of the prism, the light is refracted out into the liquid, leaving little
or no light to reach the receiver. Sensing this change, the receiver actuates electronic switching.
This switching process is evaluated through an error-proof process as the alarm limit value,
operating the potential-free relay changeover contacts.

Hecofill probes are intrinsically ex-safe and can be used in explosion zone 0 when installed as
specified.
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1.4 Application

The level controller (NK411 or NK412) forms together with the optoelectronic Hecofill series
probe a measuring system for monitoring liquid levels.

The devices and probes meet the highest requirements and have the following approvals:

- Special level indicator in accordance with KVU (CH) KVU 302.028.17
- Leak detection with sensor  in accordance with KVU (CH) KVU 321.023.17
- Overfill prevention in accordance with WHG (D) Z-65.14-571

Other applications with high safety requirements:
v' Level control
v Process control
v" Pump control

1.4.1 Special limit indicator

Connect shield of
cable to earthing
terminal of Hecofill
probe

17

o| black
blue

w bl
B A
Sensor

[NK41x] [Hectronic]

% Test _I'Lo>gsN [ —/

Reset -I I— <1s
Alarm

8 iz M

@ T Relay 1
11 13 15

4 5 6
N Qoo|loo@
I — [
Test/Reset 24VDC-230VAC Relay 2
1 2 3 7 8 9
|l oo
A A

| [

0S| green

Hecofill

Reset

L N
(or + - 24V)

The relays are shown in alarm
condition (no current)

Hazardous area Safe area

Warning! Use the terminals on the bottom left of the controller to
connect the supply line. Connecting to the wrong terminal may destroy

the device.
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1.4.2 Leak detection system

I Shield
| < .
g 8 9 Connect shield to
| g 8 2 1 C
) = —— external earthing
gn sw bl :
| e B A terminal
Sensor
| NK41x] [Hectronic|
| € Oon
D Test JL >2s Dj
| Reset Jl— < 1s
] Aggm
1—
| O 2- [TF1
@ T Relay 1
| 11 13 15 4 5 6
| L 2oolooo
Il — [
| Test/Reset 24VDC-230VAC Relay 2
=1 2 3 7 8 9
| ooo|lo20 %
| C A JA
Reset
' -
~L 4' | Hecofil or + 24V)
AN | leak probe
‘ The relays are shown in alarm
| condition (no current)
Hazardous area | Safe area

Warning! Use the terminals on the bottom left of the controller to
connect the supply line. Connecting to the wrong terminal may destroy
the device.
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1.5 Technical data

Chapter 1 - General Information

Input

Probe (sensor) circuit

Intrinsically safe [Ex ia Ga] IIC

Probe (sensor) circuit A-C

Max. internal capacity: Cil4.4 nF

Max. internal inductivity:  Li 300.0 pH
Group: lc IIB A
Capacitance Co 2.0mH 100mH 100 mH
Inductance Lo 0.59puF 21puyF 5.8uF
Maximum values:

AC: Uy =13.6V; lp =11,3 mA; Ppax = 38,5 mW

Probe (sensor) circuit B-C

Max. internal capacity: Cil4.4 nF

Max. internal inductivity: ~ Li 300.0 pH

Group: lc 1B A
Capacitance Co 2.0mH 97mH 100 mH
Inductance Lo 052uF 11pF 4.4uF
Maximum values:

BC: Uy = 13.6 V; lp = 54,3 MA; Ppmax = 184,8 mW

AFS (overfill prevention
system) circuit A-C

Max. internal capacity: Cil4.4 nF

Max. internal inductivity: ~ Li 300.0 pH

Group: Ic ]=] A
Capacitance Co 5.0mH 100 mH 100 mH
Inductance Lo 0.53puF 23 puF 6.1 pF
Maximum values:

AC: Uy =13.6 V; Ip =0.14 mA; Pmax = 0,47 mW

AFS (overfill prevention
system)circuit B-C

Max. internal capacity: Cil4.4 nF

Max. internal inductivity: ~ Li 300.0 pH

Group: lc 1B A
Capacitance Co 5.0mH 100mH 100 mH
Inductance Lo 0.53 uF 2.3puF 6.1 pF
Maximum values:

BC: Uy =13.6 V; lp = 0.14 MA; Ppay = 0.47 mW

Cable data

<200 Ohm, <100 nF, <1 mH

Cable length

With cable 0,75 mm? shielded max. 1000 m

Connection values

According to Hectronic IR specification

Remote Acknowledge/Test

With external button (cable length < 10 m)

Output

Alarm 1

Potential free relay contact

Alarm 2

Potential free relay contact, confirmable

Contact load

AC; 5A/230V

DC; 5A/30V, 1A/60V, 0,5A/100V

AFS connection

For connecting to tank trucks with AFS system
(CH)

Auxiliary power

20...253VAC, 50...60Hz, 2W
22-253VDC

LED indicator

ON green ready for operation

Alarm 1 red

Alarm 2 red

Button

Reset< 1 sec. Confirm Alarm 2

Test > 2 sec. Test alarm function

(Hectronic i
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Operating -25...+60°C
temperature
Connection Screw terminals, max. 2,5 mm?2
DIN rail mounting For mounting on DIN rail T 35 (EN 50022)
housing Material housing Polyamide
Protection category IP 20 (DIN/EN 60529)
Dimensions W 35 x H 115 x D 100 mm

1.6 Type plate

Hectronic GmbH Allmendstr. 15
D-79848 Bonndorf
NK41x Level controller
Product no.: 5010.01001x00 c €
ORI 0035
Serial no.: XXXXXX
THOTIEEEEEE TR r R
Year of construction: ???
(VR 20-253VAC (50-60Hz) P:2W
22-253vDC
Relay
Output: AC: 5A / 230V
DC: 5A/ 30V, 1A/ 60V, 0.5A / 100V
Button: approx. 5V DC, Ri 10k
Sensor, Ex &) 11 (1) G [ExiaGa] IIC
Certificate no.. SEV 17 ATEX 0152 X
IECEx SEV 17.0016X
Follow operation instructions.
KVU no.: 302.028.17
KVU no.: 321.023.17 Z-65.14-571 (WHG)

10
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2. INSTALLATION

2.1 Device dimensions

) l
DJ
= | I—u E—
n (o]
A o8O = o S
3 2 -
== Lsa T
I—-
— — r
35

2.2 Mounting

The NK41x level controller is attached to a symmetrical DIN rail (top-hat rail, complies with EN
50022) by snapping the controller on the rail. To do so, pull down the spring clip on the back of the
device, hinge the controller at the upper side of the rail, press the controller against the bottom side
of the DIN rail and release the spring clip again.

@ Devices can be mounted side-by-side without any clearance in the control
cabinet.

12
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2.3 Installation

You can connect one Hecofill probe to each Level controller NK41x.

2.3.1 Application example NK411

Special limit indicator with connector for tank trucks with overfill prevention mechanism AFS

AFS connection for tank trucks

=

o | black
blue
blue
black

w bl | bl sw
B A A
Sensor AFS

NK411] |Hectronic
& Oon
D Test JL>2s Dj

Reset Jl—<1s

OS5 |green
=]

O« |green

@

—
1

Alarm

8 iz

[
T
| ® T Relay 1

Connect shield of
cable to earthing

terminal of Hecfill
probe

11 13 15 4 5
0|0
C L

Ol o

Tesl/Reset 24VDC-230VAC Relay 2
=1 =2 3 7 8 9
200 | oo %E

N Reset

The relays are shown in alarm
condition (no current)

Hazardous area Safe area

Warning! Use the terminals on the bottom left of the controller to
connect the supply line. Connecting to the wrong terminal may destroy
the device.

13
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2.3.2 Application example NK412

2.3.2.1 Special limit indicator

Connect shield of
cable to earthing
terminal of Hecofill

probe
Hecofill %

black j
_

S| green
w2
> o| blue

9
C

Sensor

NK412] [Hectronic|
E® Qon
D Test JL >2s (=7

Reset Jl—<1s
Alarm

1—

|

|

|

|

|

|

|

|

|

| 8 iz
| BT Relay 1
|

|

|

|

|

|

|

|

|

11 13 15 4 5 6
QO | DO
T i

L — N |
Test/Reset |24VDC-230VAC Relay 2 ‘
=1 =2 3 8

7 9
© | .
‘ ‘ | & &
L N Reset
(or + - 24V)

The relays are shown in alarm
condition (no current)

Hazardous area Safe area

Warning! Use the terminals on the bottom left of the controller to
connect the supply line. Connecting to the wrong terminal may destroy
the device.

14
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2.3.2.2 Leak detection system

Hectronic

Chapter 2 — Installation

L

I —
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| leak probe
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1
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Shield ——
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(24 Qon
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Alarm

3 T~

O 2-
Relay 1
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11 13 15 4 5 6
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=1 =2 3

Relay 2

7 8 9
VY|l

N
+ - 24V)

The relays are shown in alarm

condition (no current)

Safe area

==

[

Connect shield to

—— external earthing

terminal

[

Reset

Warning! Use the terminals on the bottom left of the controller to
connect the supply line. Connecting to the wrong terminal may destroy

the device.

15
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2.4 Connection

Please follow the instructions in standard EN 60079-14:2014 ,Explosive
atmospheres — Part 14: Electrical installations design, selection and erection!

2.4.1 Connection of Hecofill probe

The Hecofill probe is connected by using a 3 pole cable (shielded, blue, 0.75 mm?2). The shield
must be connected on the probe side (red head housing). If leakage probes have permanently
connected cable ends the shield must be connected to the external earthing terminal.

containers for stored items with a flash point <55 °C (Ex-Zone 0),
lightning protection facilities must be installed. Please follow the
relevant installation instructions. The max. cable length is mentioned in
chapter 1.4 “Technical Data™!

i i Lightning protection: When installing the probe in above-ground

2.4.2 Connection of AFS connector for tank trucks

AFS (overfill prevention system) connection to the standard socket of a tank truck with AFS
(overfill prevention system) system is made through a 3 pole plug (min. 0.5 mm?).

2.4.3 Connection of external button for Test/Reset

It is possible to acknowledge (reset) the alarms through an external button. Use
terminal 11 and 13 (approx. 5V DC) to connect the external button to the device or
system.

For further information, please read chapter 4 ,Getting started and
operation®.

16
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SIGNALS AND CONTROL ELEMENTS
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3. SIGNALS AND CONTROL ELEMENTS

The NK41x level controller has the following signals and control elements:

NK411 (with AFS)

gn sw DI Bl sw  gn gn  sw Dl
C B A|lA B C C B A
Saensar AFS Sansar
|NK411J | Hectronic | |NK412J | Hectronic |
) QoN ) (OoN
Test I'L=>2s Test IL=Zs
Reset IL <1s Reset IL <1s
Alarm Alarm
O1- Q-
Q2. | T OS2 | T
? T Relay 1 T Relay 1
11315 |4 5 6 11315 |4 5 6
DD D@
2AVDC-ZIVAC T Relay 2 2VDC-Z3WAC | Relay 2
1 2 3|7 8 9 1 2 3|7 8 9
DODD|DDQD DODD|DDQD

NK412 (Standard)

The serial number of the type plate will be also shown on the front side.

i

The relays are shown in alarm condition (no current).

3.1 Signals
Probe
No. Signals LED display submerged/ Description
not submerged
Dark - No power supply
- Device is faulty
1 LED ON Green continuous Ready for operation
illumination
Flashing green Controller is faulty
Dark Not submerged Normal operation
2 LED Alarm 1 Flashing .red Submerged Not acknowledged
Red continuous Submerged Acknowledged
illumination
Dark Not submerged Normal operation
3 LED Alarm 2 Flashing red Submerged Not acknowledged
Dark Submerged Acknowledged

18
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3.2 Control elements

Chapter 3 — Signals and control elements

No. Control element | Function Description
Press and hold the button (>2 seconds) to carry out a
functional test.
Test For further information, please
s ® read chapter 4, Getting started &
4 Button 1 operation*!
Test/Reset
Press button briefly (<1 seconds) to acknowledge an
Reset alarm.

i

An external button can be connected to the terminals 11 and 13 (cable
length max. 10 m). The external button has the same function as the
internal button.

19
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GETTING STARTED / OPERATION

4. GETTING STARTED / OPERATION.....cuiiiiiiiiiiiii ettt a e 22
4.1 GETTING STARTED.... .ottt e e e e 22

4.2 PERIODIC FUNCTIONAL CONTROL ...cciiiiiiiiiiiiiiiiiiiee ettt 23

4.3 ALARM RESET MODE ......ooiiiiiiiiiit ettt e e e e e e 23
4.3.1 Without jumper between terminals 13 and 15 (Standard) ................eevvvveiiiiinnnnn. 23

4.3.2 With jumper between terminals 13 and 15 .........cccooviiiiiiiiiiiiii e 23
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4. GETTING STARTED / OPERATION

part 14: Attachment A knowledge, expertise, and competencies of responsible
personnel, mechanics / technicians, and planners”!

@ Please follow the instructions in standard “EN 60079-14:2014 Explosive areas

4.1 Getting started

1. Connect the NK41x controller and Hecofill probe according to the installation plan.

connections are provided in chapter 2.3, “Installation”!

@ Relevant installation plans and information on the NK 41x level controller

2. Put the device under voltage. The green LED ON indicates that the level controller is

connected to the power supply and ready for operation. The Alarm 1 und Alarm 2 relays
energize and the red LED is off (no alarm), if the Hecofill probe is not submerged.

Carry out a functional test. To do so, the Hecofill probe must be connected properly and not
be submerged!

@ Warning! You can only carry out a functional test if the probe is not

submerged!

Press and hold the Test/Reset button for at least two seconds. After two seconds the Alarm
1 and Alarm 2 relays will de-energize for about four seconds and the red Alarm 1 and
Alarm 2 LED will flash.

Submerge the probe. The Alarm 1 and Alarm 2 relays now have to de-energize
(= Alarm) and both red Alarm 1 and Alarm 2 LEDs will flash.

To acknowledge the alarm, you briefly have to press the Test/Reset-button (< 1 second).
After the acknowledgement the red Alarm 1 LED will be continuously illuminated and the
relay 1 will remain de-energized. The red Alarm 2 LED turns off and relay 2 will re-energize.

When the probe is no longer submerged, both relays will re-energize and both LEDs turn off
(without jumper to remain an alarm pending until it is acknowledged).

@ The NK41x level controller automatically performs regular self-tests several

times per second. However, these tests will not be notified!

22
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4.2 Periodic functional testing

The functionality of the measuring system (NK41x and Hecofill probe) must be tested at regular
inspection intervals in compliance with legal requirements.

The NK41x level controller will automatically perform periodic self-tests when the probe is not
submerged (several times per second). As a liquid analogue test, it includes the entire measuring
system of NK41x, from the probe cable to the Hecofill probe tip.

The alarm function must be checked once a year. The test is carried out without removing the
Hecofill probe by simply pressing the Test/Reset button.

Testing:

@ The test can only be carried out when the probe is not submerged (no
alarm).

1. Press the Test/Reset button on the NK41x controller for more than 2 seconds.

2. An alarm display will now be triggered:
The red LED will flash (alarm condition) and the relays will de-energize.

3. After four seconds the system will return to the normal operation.

4.3 Alarm reset mode

After you have changed the alarm reset mode you have to restart the
NK41x. For this, briefly disconnect the controller from the power supply.

4.3.1 Without jumper between terminals 13 and 15 (Standard)

The alarm will automatically stop if the liquid level drops and the Hecofill probe is not dipped into
liquid any longer.

4.3.2 With jumper between terminals 13 and 15

If there is an active alarm (probe submerged), you can manually acknowledge (reset)
Alarm 2 using the internal or external button.

Alarm 1 (and Alarm 2, if not yet acknowledged) will continue to operate until manual reset (via
the the internal or external button), even when the liquid level drops and the probe is not dipped

into liquid any longer.

23
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LED INDICATORS

5. TROUBLESHOOTING.......covtiiiiiieeeieeeeie e FEHLER! TEXTMARKE NICHT DEFINIERT.
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5. LED INDICATORS

Level Controller NK411 /412

The following table shows the system's status indicated by the LED lights when in operation. It will
also help you to recognise faults and their causes:

LED display Alarm description | Cause of fault
ON Alarm 1 | Alarm 2
(green) | (red) (red) - No power to device
Off Off Off - Controller faulty
ON Alarm 1 | Alarm 2
(green) (red) (red)
- Probes connected, not submerged
Green Off Off
ON Alarm 1 | Alarm 2
Both alarm relays
{green) (red) (red) are de-energized, Prob b d
. . acknowledgement |~ '0P€ SUDMErge
Green | Flashing | Flashing possible
ON Alarm 1 | Alarm 2
(green) (red) (red) - Probe submerged and already
e Red Off acknowledged (reset)
ON Alarm 1 | Alarm 2
(green) (red) (red) Both alarm relays C ller faul
- are de-energized |~ ontroller faufty
Flashing Dark Dark

26
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LED display Alarm description | Cause of fault

- Probe not or not properly connected
- Probe faulty

- Insulation fault on probe cable

- Short circuit/power failure on probe

ON Alarm 1 | Alarm 2
(green) (red) (red)

cable
; - External light impact
Flashin
Green slowlyg Red - Probe outside of tolerance

- Cable too long

- Probe analysis not working due to
faulty controller

- Short circuit on alarm signal line

ON Alarm 1 | Alarm 2

(green) (red) (red) Both alarm relays
Flashing :E:T(r? g\;ﬁgj gr]gelrzneedn’t - Internal error (EX part does not react)

Green quickly Red possible

ON Alarm 1 | Alarm 2
(green) (red) (red)

Both alarm relays

. - External button short circuit
are flashing

Green | Flashing | Flashing

27
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6. CERTIFICATES

6.1 EU Declaration of Conformity

Hectronic
EU Declaration of Conformity

We: Hectronic GmbH Tank- und Parksysteme
Address: Allmendstrasse 15, D-79848 Bonndorf

declare that the following product with the designation:
NK 41x
Type: 5010.01001x00

is in conformity with the requirements of the following directives:
2014/34/EU ATEX Directive

and will be manufactured in accordance with the model, as tested through the EC type-examination certificate:
SEV 17 ATEX 0152 X / IECEx SEV 17.0016X

Certified according to Annex IV by: TUW Rheinland Industrie Service GmbH c €
Am Grauen Stein 0035
D-51105 Kdin

2014/30/EU  EMC Directive
2014/35/EU  Low Voltage Directive

The following harmonised standards were applied:
EN 60079-0:2012/A11;2013; EN 80079-11:2012; EN 61326-1; EN 61000-6-1:2007,;
EN 61000-6-3:2007/A1:2011/AC:2012; EN 61010-1:2010

Place and dale issued: Bonndorf, date 21 November 2017
Name and signature of the authorised persons: t

Fb { Managem

pa. E. Fechtig

30
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6.2

IECEX Certificate of Conformity

Hectronicf™

Chapter 6 — Certificates

IECEX Certificate
5. of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
|EC Certification Scheme for Explosive Atmospheres

for rutes and details of the IECEx Scheme vist www lecex.com

Certificate No.: IECEx SEV 17.0016X Issue No: 0 Carlificate hislory:
Issue No. 0 {2017-11-15)
Status Current
Page 1of 3

Dale of Issus 2017-11-15
Applicant Hectranic GmbH

Allmendslragse 15

79848 Bonndorf

Germany
Equipment Leval controller NK41x
Optional accassary:
Type of Protection: ia
Marking:

[Ex ia Ga] lIC
Approved for issue on behalf of the IECEx Martin Pliss \ "l
Certification Body: (
Position: Manager Product Cedification >
Signalure:
(for printed varsion)
Date
2043 - M -AS

1. This certificate and schedule may only be reproduced in full
2. This certificate is not ransferable and remains the properiy of the issuing body.
3. The Status and authenticity of this certificate may be verified by visiting the Official IECEx Websila

Certificate issued by:

Eurcfins Electrosulsse Product Testing AG o8
Luppmenstrasse 1 '.‘:‘. QUI'OﬁnS .
CH-8320 FEHRALTORF Electro suisse
Switzerand Product Testing
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IECEx Certificate
of Conformity

Certificate No: IECEx SEV 17.0016X Issua No: O
Date of lssue 2017-11-15 Page2of 3
Manufacturer: Hectronic GrbH

Allmendstrasse 15

70848 Bonndorf

Germany

Additional Manufacturing location(s):

This cedificate is issued as venfication that a sample(s), representative of produchion, was assessed and tested and found to comply with the
IEC Standard list below and that the manufacturer's quality system, refating to the Ex products covered by this certificate, was assessed and
found lo comply with (he IECEx Qualily system reguirements. This cerlificate is granted subject to the conditions as set oul in IECEx Scheme
Rules, [ECEx 02 and Operational Documents as amended

STANDARDS:

The electrical apparatus and any acceptable vanations o il specified in the scheduile of this cerificate and the identified documents, was found
o compiy with the following standards:

IEC 60079-0 : 2011 Explosive atmospheras - Part 0 General requirements

Edition:6.0

IEC 60078-11 : 2011 Explosive atmaspheres - Part 11: Equipment pratection by intrinsic safaty /"
Edition:6.0

This Certificale does not indicate compliance with electrical safely and performance requiremants other than those exprassly Included in the

Standards listed above.
TEST & ASSESSMENT REPORTS:
A sample(s) of the equipment fisted has s fully met the ination and tast reqr ts as recorded in
Tesl Report:
CHISEVIEXTR17.0016/00

Quality Asssssment Report
DETUR/QAR09.0007/03
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IECEX Certificate
of Conformity

Certificate No: IECEx SEV 17.0016X Issue No: 0

Date of Issua 2017-11-15 page 3of 3
Schedule

EQUIPMENT:

Equipment and systems covered by this certificate are as follows:

Level controller NK4 1x

Although the level controller is mounted outside the hazardous location, the signals of the controller's electrical equipment will enter the
hazardous zone 1 and zone 2 locations. Therefore the device is divided into two parts.

The intrinsically safe component contains circuil parts whose signals enter the hazardous zane 1 and zone 2 locations and has the
EPL Ga to connect a probe for zone 0. This component of the level conlroller is relevant for certification

The control unit cantains the rest of the eleciranics. such as the power supply, control elements (sensor, LED) and two relays which
will switch as soon as the fluid level is reached . The controller is separated from the intrinsically-safe circuit unit by the required
clearance and creepage distances

For additional information see Annexe to cerificate

SPECIFIC CONDITIONS OF USE: YES as shown below:

The ambient temperalure range of the apparatus is -25 *C < Tamb £ 60 °C

For calculation of the intrinsic safe circuil the inlermal capacitance of Ci = 14.4 nF and the intesnal inductance of Li = 300 uH must be
regarded.

Annex:

|ECEx SEV 17.0016X Annexe |ssue 0.pdf
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Annexe to: IECEx SEV 17.0016X Issue No.: 0
page 1of 3
Applicant Name: Hectronic GmbH, Tank- und Parksysteme

Electrical Apparatus: Level controller Type NK41x

Description of product:

The function principle of the level controller is based upon the previous model NK31x and like the NK31
model it contains the power supply and the Ex barriers for Hecofill level threshold probes and for
analysing their signals.

Hecofill probes work according to the optoelectronic measuring principle. A glass prism refracts a ray of
light. When the prism is wetted the refraction will change. This reflected signal will be detected and
evaluated by the Hecofill probe and then be transmitted to the level controller via the interface. The
interface from the level controller to the probe is defined as current loop interface (0.5 mA to 20 mA) and
from the probe to the level controller as voltage interface.

Although the level controller is mounted outside the hazardous location, the signals of the controller’s
electrical equipment will enter the hazardous zone 1 and zone 2 locations. Therefore the device is divided
into two parts.

The intrinsically safe component contains circuit parts whose signals enter the hazardous zone 1 and
zone 2 locations and has the EPL Ga to connect a probe for zone 0. This component of the level
controller is relevant for certification.

The control unit contains the rest of the electronics, such as the power supply, control elements (sensor,
LED) and two relays which will switch as soon as the fluid level is reached. The controller is separated
from the intrinsically-safe circuit unit by the required clearance and creepage distances.

Supply:

An integrated wide range power supply (22-253 VDC / 20-253 VAC) energized the level controller. Thus,
a +24 V voltage for the internal power supply is generated. A circuit module that is galvanically isolated
and generates the needed 12 V to run the intrinsically safe components.

Ex / intrinsically safe component:

The Hecofill probe interface and the FDA probe simulation for overfill prevention (Abfillsicherungssystem
= AFS) is leading into the zone 1 and zone 2 areas. Thus, this component has an intrinsically safe circuit
(i.e. galvanic isolated supply, Zener barriers and current limiting on the output side). The included
microcontroller (PSac) controls the analogue interfaces (current loop interface, voltage interface) and
transmits the probe's status to the microcontroller in the control unit via the electrically isolated UART
connection.

Control unit:
The microcontroller in the control unit controls the relays and LED on the basis of the received probe’s
status and analyses the condition of the internal resp. external sensor.

Eurofins Electrosuisse Product Testing AG
ATEX Notified Body 1258

Luppmenstrasse 3 Tel +41 58 220 32 00
CH-B320 Fehrattorf  info@eurofins ch
wwhw. eurcfins-electroguisse ch
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Annexe to: IECEx SEV 17.0016X Issue No.: 0
page 2 of 3

There is a multi-pin connector with the not needed signals from the microcontroller. These signals can
later be used as additional interfaces for Tibar functionality.

Type designation:
Type: Order No.:

NK411 5010.01001100with AFS connector
NK412 5010.01001200without AFS connector

Rating:
Nominal values: Um: 253 VAC 7 50-60 Hz
Um: 253VDC
Relay output: AC: 5A@ 230V
DC: 5A@30V/I1A@B0V/O5A@ 100V"
Sensor circuit A-C: Maximum output voltage Uo = 136V
Maximum output current lo = 11.3 mA
Maximum output power Po = 38.5 mW
Linear characteristic
Maximum internal capacity Ci = 14.4 nF
Maximum internal inductivity Li = 300.0pH
Group lnc B 1A
Capacitance Co 2.0mH 100 mH 100 mH
Inductance Lo 0.59 yF 2.1 yF 5.8 uF
Sensor circuit B-C: Maximum output voltage Uo = 136V
Maximum output current lo =  543mA
Maximum output power Po = 184.8 mW
Linear characteristic
Maximum internal capacity Ci = 14.4 nF
Maximum internal inductivity Li = 3000uH
Group lc 1B 1A
Capacitance Co 20mH 97 mH 100 mH
Inductance Lo 0.52 pF 1.1 pyF 4.4 pF
AFS circuit A-C Maximum output voltage Uo = 136 V
Maximum output current lo = 0.14 mA
Maximum output power Po = 0.47 mW
Linear characteristic
Maximum internal capacity Ci =  144nF
Maximum internal inductivity Li = 3000pH
Group lic B 1A
Capacitance Co 5.0mH 100 mH 100 mH
Inductance Lo 0.53 pF 2.3F 6.1 uF

Luppmenstrasse 3 Tel +41 58 220 32 00
CH-8320 Fehraltorf  info@eurofins.ch
waww. surcfins-glectrosuissa.ch

35



g Hectronic

Chapter 6 — Certificates Level Controller NK411 /412

'.q‘ .
[
N eurofins Electrosuisse

Product Testing

Annexe to: IECEx SEV 17.0016X Issue No.: 0
page 3 of 3

Rating:
AFS circuit B-C: Maximum output voltage Uo = 138 V

Maximum output current lo = 0.14 mA

Maximum output power Po = 0.47 mwW

Linear characteristic

Maximum internal capacity Ci = 14.4 nF

Maximum internal inductivity Li = 300.0pH

Group nec B 1A

Capacitance Co 50mH 100 mH 100 mH

Inductance Lo 0.53 pF 2.3 pF 6.1 uF
Classification of installation and use: stationary
Ingress protection: P20
Rated ambient temperature range (°C): -25°C s Tamb £60 °C

Rated service temperature range (°*C) for Ex Components: NIA

Luppmensirasse 3 Tel +41 58 220 32 00
CH-8320 Fehraltorf  info@@eurcfins.ch
www. aurofins-glectrosuisse.ch
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i‘ www.eurofins-electrosuisse.ch Fehraltorf, 2017-11-15 Issue: 00 page 1of 4

&% eurofins

Electrosuisse
Product Testing

" (1) EU-Type Examination Certificate
(2) Equipment or protective system intended for use in potentially
explosive atmospheres - Directive 2014/34/EU
(3) Certificate number: SEV 17 ATEX 0152 X
(4) Product: Level controller Type NK41x
(5) Manufacturer: Hectronic GmbH, Tank- und Parksysteme
(6) Address: Allmendstrasse 15, 79848 Bonndorf, GERMANY
(7) The equipment and any acceptable variation thereto is specified in the schedule to this certificate and

the documents therein referred to.

(8) Eurofins Electrosuisse Product Testing AG, notified body No. 1258, in accordance with article 17 of
Directive 2014/34/EU of the European parliament and of the council, dated 26 February 2014,
certifies that this product has been found to comply with the essential health and safety requirements
relating to the design and construction of products intended for use in potentially explosive
atrmospheres given in Annex Il to the Directive.

The examination and test results are recorded in confidential report no 16-Ex-0044.01

(©

Compliance with the essential health and safety requirements has been assured by compliance with:
EN 60079-0:12 + A11:13 EN 60079-11:12

Except in respect of those requirements listed at item 18 of the schedule.

(10) If the sign «X» is placed after the certificate number, it indicates that the product is subjected to
special conditions for safe use specified in the schedule to this certificate

(11) This EU type examination certificate relates only to design and construction of the specified product
Further requirements of this directive apply to the manufacturing process and supply of this product.

These are not covered by this certificate.

(12) The marking of the product shall include the following:
& nmoc [Exiacaic

Eurofins Electrosuisse Product Testing AG
ATEX Notified Body 1258
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(13) Appendix
(14) EU-Type Examination Certificate no. SEV 17 ATEX 0152 X

(15) Description of product
The function principle of the level controller is based upon the previous model NK31x and like the
NK31 model it contains the power supply and the Ex barriers for Hecofill level threshold probes and for
analysing their signals.

Hecofill probes work according to the optoelectronic measuring principle. A glass prism refracts a ray
of light. When the prism is wetted the refraction will change. This reflected signal will be detected and
evaluated by the Hecofill probe and then be transmitted to the level controller via the interface. The
interface from the level controller to the probe is defined as current loop interface (0.5 mA to 20 mA)
and from the probe to the level controller as voltage interface.

Although the level controller is mounted outside the hazardous location, the signals of the controller's
electrical equipment will enter the hazardous zone 1 and zone 2 locations. Therefore the device is
divided into two parts.

The intrinsically safe component contains circuit parts whose signals enter the hazardous zone 1 and
zone 2 locations and has the EPL Ga to connect a probe for zone 0. This component of the level
controller is relevant for certification.

The control unit contains the rest of the electronics, such as the power supply, control elements
(sensor, LED) and two relays which will switch as soon as the fluid level is reached. The controller is
separated from the intrinsically-safe circuit unit by the required clearance and creepage distances.

Supply:

An integrated wide range power supply (22-253VDC / 20-253VAC) energized the level controller.
Thus, a +24V voltage for the internal power supply is generated. A circuit module that is galvanically
isolated and generates the needed 12V to run the intrinsically safe components.

Ex / intrinsically safe component:

The Hecofill probe interface and the FDA prabe simulation for overfill prevention
(Abfullsicherungssystem = AFS) is leading into the zone 1 and zone 2 areas. Thus, this component
has an intrinsically safe circuit (i.e. galvanic isolated supply, Zener barriers and current limiting on the
output side). The included microcontroller (PSoc) controls the analogue interfaces (current loop
interface, voltage interface) and transmits the probe's status to the microcontroller in the control unit
via the electrically isolated UART connection.

RS TR S AV ST GAWSR o

Control unit:

The microcontroller in the control unit controls the relays and LED on the basis of the received probe's
status and analyses the condition of the internal resp. external sensor.

There is a multi-pin connector with the not needed signals from the microcontroller. These signals can
later be used as additional interfaces for Tibar functionality.

Type designation:
Type: Order No.:

NK411 5010.01001100with AFS connector
NK412 5010.01001200without AFS connectar

LNV 2

3

a

www .eurofins-electrosuisse.ch Fehraltorf, 2017-11-15  Issue: 00 page 2 of 4
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Rating:
Nominal values:

Relay output:

Sensor circuit A-C:

Sensor circuit B-C:

AFS circuit A-C;

AFS circuit B-C:

Electrosuisse
Product Testing

Um: 253 VAC /50-60 Hz
Um: 253 VDC

AC: EA@230V

DC: 5A@30V/1A@60V/0.5A@ 100 VA

Maximum output voltage
Maximum output current
Maximum output power
Linear characteristic

Maximum internal capacity

Maximum internal inductivity
Group lnc
Capacitance Co 2.0mH

Inductance Lo 0.59 pF

Maximum output voltage
Maximum output current
Maximum output power
Linear characteristic

Maximum internal capacity

Maximum internal inductivity
Group nc
Capacitance Co 20mH
Inductance Lo 0.52 uF

Maximum output voltage
Maximum output current
Maximum output power
Linear characteristic

Maximum internal capacity
Maximum internal inductivity

Group lic
Capacitance Co 5.0 mH
Inductance Lo 0.53 pF

Maximum output voltage
Maximum output current
Maximum output power
Linear characteristic

Maximum internal capacity
Maximum internal inductivity

Group Inc
Capacitance Co 5.0 mH
Inductance Lo 0.53 pF

Classification of installation and use:

Ingress protection:

Rated ambient temperature range:
Rated service temperature range (°C) for Ex Components:

www eurofins-electrosuisse.ch

Fehraltorf, 2017-11-15 Issue:

Uo
lo
Po

Ci
Li

Uo
lo
Po

Ci
Li

0o

136V
11.3 mA
385 mw

nonon

= 144rnF
= 300.0 pH

14.4 nF
300.0 uH

B
100 mH
23uF

stationary
IP20

1A
100 mH
58 puF

A
100 mH
44pF

A
100 mH
6.1uF

IA
100 mH
6.1 pF

-25°C <Tamb £60°C

N/A
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(16) Report number 16-Ex-0044 01

(17) Specific conditions of use
- The ambient temperature range of the apparatus is -25 °C s Tamb <60 "C.
For calculation of the intrinsic safe circuit the internal capacitance of Ci = 14 4 nF and the internal
inductance of Li = 300 pH must be regarded.

(18) Essential health and safety requirements

In addition to the essential health and safety requirements (EHSRs) covered by the standards listed at
item 9, the following are considered relevant to this product, and conformity is demonstrated in the
report:

Clause Subject
None

(19) Drawings and Documents
See test report "“Manufacturer's Documents”

T SRR SVRU N GVAN 1 gV ol

www.eurofins-electrosuisse.ch Fehraltorf, 2017-11-15 lgsue: 0O page4of4
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7. WARRANTY PROTOCOL

Per Fax oder Email an Hectronic: t
By fax or email to Hectronic: t41 (0) 36 460 74 75 lerchi@hectrome.com H
Par fax ou email 3 Hectronic: ec ron Ic

Installations-/ Gewahrleistungsprotokoll NK41x  patum:
Protocol of Installation/ Guarantee NK 41x Date:
Protocole d’intallation/ Garantie NK41x Date:

Neue Anlage Ersatz fur Typ & Serien Nr.
O New installation O Replace for type & serial no
Nouvelle installation Replacement pour type & no. de série

Typ/ Type / Type

O NK411 Art: 5010.01001100
O NK412 Art: 5010.01001200

Serien-Nummer NK:
Serial no NK:
N°. de série NK:

Niveau-Sonden Typ:
Type of sensor :
Type de sonde:

Serien-Nummer:
Serial ho sensor;
N* de série sonde:

Anlage:
Consiruction:
Construction:

Anschrift:
Adress:
Adresse:

Inbetriebnahme Datum;
Date of starting up:
Date de mis en service:

Anschrift und Unterschrift des
Instaliateurs

Adress and signature of installer
Adresse et signature d'installateur

Es gilt ein Gewahrleistungszeitraum von 24 Monaten ab Lieferdatum.
Das vollstandig ausgefilllte Gewshrleistungsprotokoll ist mit einem defekten Geréat mitzusenden.

Hectronic AG Gewiéhrleistungsprotokoll.doc 20.08.2017

.
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