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Alarm system for hydrocarbon fluids separator NIVOIL- DC 
For connection to DC- power supplies UN = ≥ 10 to ≤ 27V 

 
 

 
 

Safety Precautions 
 
• Fitting, wiring, initial start-up and maintenance operations must be done by trained technicians! 
• All European and local rules for electrical instruments must be respected. 
• The device may only be connected to intrinsically safe measuring circuits which comply with the specifications included in the technical data 

and on the serial plate. 
• The device may only be operated under the conditions specified in the operating instructions! 
• The device must be disconnected from all sources of power during installation and maintenance work! 
• All recommendations, for installation and mounting of Ex devices, from standards EN60079-14 and EN600079 CENELEC.  
• The device should not be modified or completed with anything. 
• All cables to connect the sensor must be out of any place where electrostatic risk exists.  
• The specific conditions from the EC- type examination certificate for a safe operation of explosion proof utilities must be observed by the 

operator. 
 

Functions Description 
 

The feed unit type NivOil- DC- sensor- control unit with 10- 27 V DC supply voltage is adequate for the attachment to Dc- 
power supplies like solar electricity supplies or battery buffered wind turbines. The sensor feed unit is adequate for mounting in 
hazardous areas ex zone 2. 
Ex protection class:   II 3 (1) G  Ex nAC  [ia Ga] IIB / IIA T4 Gc    , BVS 10 ATEX E 011 
The energy consumption can be adapted to the available power supply because of the adjustable sleep modus. The sleep mo-
dus is adjustable in steps.  
(► continuous duty to 1x measurement every 9 days) 
Up to maximum three control sensors can be adapted. 
 
The hydrocarbon layer thickness sensor type: NivOil- oil sensor  
(BVS 07 ATEX E 091 X) recognizes the on the water floating hydrocarbon layer. 
 
The overfill sensor type: NivOil overfill sensor 
(BVS 07 ATEX E 092 X) detects a blockage of the draining system. As soon the in running water has reached a level which is to 
high a alarm signal is activated. 
 
The sludge layer sensor type: NivOil- sludge layer sensor  
(BVS 09 ATEX E 021 X) detects when a sludge layer has grown on the bottom of the fluid separator. 
As soon the sludge has reached a to high level an alarm is activated. 
The alarm signal is subject to the adjusted control time (sleep modus). 
All sensor inputs are self configuring. 
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Technical Features 
 

NivOil- DC- sensor- control unit: 
DC- power supply: ≥ 10V to ≤ 27V  
Power consumption:  
< 0,1 W at 12V in sleep modus (dependent from the adjustable control time) 
< 3 W at 12 V in continuous duty (when three sensors are adapted) 
• At one measuring cycle a day the energy consumption of the device is under 1 kWh a year 
Protection class: IP65 according to EN 60529,  
Wall mounting cabinet: 240 x 120 x 70 mm 
Mounting: adequate for hazardous areas Ex zone 2 
Temperature limits: -20°C ... + 60°C 
EC- type examination certificate: BVS 10 ATEX E 011 
Maximum Ex- values: the maximum values (Uo, Io, Po und Co, Lo) of the intrinsically safe incoming electric circuits for each 
channel and for interconnection can be read in exhibit 1 of BTA (BVS 09 ATEX E xxx X /Punkt 15.3.2).  
Ex- protection class:  II 3 (1) G  Ex nAC [ia] IIB T4, explosion protected electrical equipment 
Sensor inputs: 3 inputs with automatic sensor type detection for NivOil- oil sensors, NivOil- retention sensors and 
NivOil- slug level sensors  
Monitoring:  
• The sensors are controlled for cable break and short circuit 
• The power supply is controlled for subvoltage (at U<10V DC the Low-Batt LED blinks and the sensor circuit will be switched 

off).  
As soon the power supply is higher than 10 V the device switches back to operating mode. 

Display and signal: 
On each measuring channel: 
• 1 function signal LED 
• 1 alarm signal LED 
• Internal status- LEDs (Subvoltage, relay status and sensor input) 
• Built- in audible alarm, disabled by DIP switch configuration 
Appliance: 
Membrane keys for test and alarm confirmation 
internal 8- fold DIP- switch and rotary switch 
Alarm relays: 
3 relay outputs, max. 250 VAC, 0,5A,  
potential free change over contacts 
 

Wet cleaning only! 
Avoid electrostatic charging and mechanical impact! 

 

 
 

CE Marks 
 

According to EC directives (72/23/EEC): 
• Low Voltage Guidelines: RL 2006/95/EG and RL 93/68/EWG 
• EMV Guidelines: RL 2004/108/EG 
 

ATEX 
 

RL 94/9/EG (ATEX 95): 
• EN 60079-0:2007 (General requirements) 
• EN 60079-11:2007 (Intrinsic safety) 
• EN 60079-15:2004 (ignition protection „n“) 
• EN 60079-26:2007 (Group II; category 1G) 
 

Note 
The CE- type examination certificate 
BVS 09 ATEX E xxx X , BVS 07 ATEX E 091 X, BVS 07 ATEX E 092 X and BVS 09 ATEX E 021 X are components of this 
manual. 
  

The maximum acceptable values for U, I, P und C, L and the values which have to be observed during installation are pic-
tured in the exhibits 1, 2, 3, and 4 as copies of the CE- type examination certificate and have to be observed by the operator 
or user. 
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Sensor 1 (Type: NivOil- Oil Sensor) 
   

Connection and interconnection: 
NivOil- sensor- control unit (BVS 07 ATEX E 090) or NivOil- DC- sensor- feed unit (BVS 09 ATEX E xxx X) 
with NivOil- oil sensor 
Sensor material: PE-EL with stainless- sensors 
Cable: by default with 10 m oil-/ hydrocarbon resistant cable 2x1 mm²,  
other cable lengths on enquiry,  
maximum length is 300 m 
[C wire ≤  140 nF/km and Lwire ≤ 0,07 mH/km]  
Cable colour: blue 
Measures: ca. 230 x Ø32 mm 
with 5 cm- marks for adjusting the height 
Protection class: IP68 according to EN 60529 
Measuring principle: capacitive, high- frequency 
Temperature limits: -20°C ... + 60°C 
EC- type examination certificate: BVS 07 ATEX E 091 X 
Maximum Ex- values: The maximum values (Ui, I i, Pi und Ci, Li) of the intrinsically safe power supply and 

signal circuit can be read in exhibit 2 of the BTA (BVS 07 ATEX E 091 X / item 15.3.1) for each NivOil sensor. 

EX protection class:  II 1 G Ex ia IIB T4 (intrinsically safe electric equipment) 
 
Sensor 2 (Type: NivOil- retention sensor / Hi- level probe) 
  

Connection and interconnection: 
NivOil- sensor- control unit (BVS 07 ATEX E 090) or NivOil- DC- sensor- feed unit (BVS 09 ATEX E xxx X) 
with NivOil- oil sensor 
Sensor material: PE-EL with stainless- PTC- sensor 
Cable: by default with 10 m oil-/ hydrocarbon resistant cable 2x1 mm²,  
other cable lengths on enquiry,  
maximum length is 300 m 
[C wire ≤  140 nF/km and Lwire ≤ 0,07 mH/km] 
Cable colour: blue 
Measures: ca. 200 x Ø32 mm 
Protection class: IP68 according to EN 60529 
Measuring principle: PTC- sensor, heated 
Temperature limits: -20°C ... + 60°C 
EC- type examination certificate: BVS 07 ATEX E 092 X 

Maximum Ex- values: The maximum values (Ui, I i, Pi und Ci, Li) of the intrinsically safe power supply and signal circuit can be 
read in exhibit 3 of the BTA (BVS 07 ATEX E 092 X / item 15.3.1) for each NivOil sensor. 

EX protection class:  II 1 G Ex ia IIB T3 (intrinsically safe electric equipment) 
 
Sensor 3 (Type: NivOil- sludge level senor) 
  

Connection and interconnection: 
NivOil- sensor- control unit (BVS 07 ATEX E 090) or NivOil- DC- sensor- control unit (BVS 09 ATEX E 
xxx X) with NivOil- oil sensor 
Sensor material: PVC  
Cable: by default with 10 m oil-/ hydrocarbon resistant cable 2x1 mm²,  
other cable lengths on enquiry,  
maximum length is 300 m 
[C wire ≤  140 nF/km and Lwire ≤ 0,07 mH/km] 
Cable colour: blue 
Measures: ca. 145 x 90 x 25 mm 
Protection class: IP68 according to EN 60529 
Measuring principle: ultrasonic 

Temperature limits: -20°C ... + 60°C 
EC- type examination certificate: BVS 09 ATEX E 021 X 
Maximum Ex- values: The maximum values (Ui, I i, Pi und Ci, Li) of the intrinsically safe power supply and signal circuit can be 
read in exhibit of the BTA (BVS 09 ATEX E 021 X / Punkt 15.3.1) for each NivOil sensor. 
Only for application in lentic or lightly lotic medias. 
Strong impacts onto the housing of the sensor have to be avoided during mounting, maintenance and operation. 
Wet cleaning only, avoid electrostatic charging! 

EX protection class:  II 1 G Ex ia IIB T4 (intrinsically safe electric equipment) 



Alarm system for hydrocarbon fluids separator NivOil DC 

BAMO IER GmbH  Pirnaer Straße 24 68309 Mannheim 
Tel. +49 (0)621 84224-0  Fax: +49 (0)621 84224-90 . e-Mail: info@bamo.de      Internet: www.bamo.de 

SU3399a.doc   06/10 4 

 
NivOil- cable clamping pipe type: CET02 
 

The NivOil- cable clamping pipe type: CET02 composed from conductible plastic (surface resistance ≤ 109 Ω), is used for a 
optimal extension of the sensor connecting cable of the NivOil- sensors. 
• Oil sensor type: NivOil- oil sensor  

(BVS 07 ATEX E 091 X) 
• Retention sensor type: NivOil- hi level probe  

(BVS 07 ATEX E 092 X) 
• Sludge level sensor type: NivOil- sludge level sensor  

(BVS 09 ATEX E 021 X) 
The ends of the cable clamping pipe are closed with bushes. 
The connection of the sensor connecting cable of the NivOil sensors is carried out by clamps. 
 
Mounting and Implementing 
 

• The sensor control unit NivOil DC is adequate for mounting in hazardous areas ex zone 2 
Mounting of the sensors: 
The bushing of the connection cables of the sensors through the separating wall between the areas with category 1 G 
specifications and less endangered areas has to be carried out in a way that the protection class IP67 (according to EN 
60529) is still warranted. 
 
NivOil- oil sensor: Mount it that the Tipp of the sensor is in the level of the desired alarm spot. The sensor pipe has three circu-
lar marks in a distance of 5 cm, 10 cm and 15 cm to the sensor tip (= switching point). They serve for the simple adjusting of the 
alarm point. 
NivOil- hi level probe: To mount into the entry chamber, the drill hole on the side has to be in the height of the desired maxi-
mum acceptable retention level. 
NivOil- sludge level sensor: Mount the sensor that the bottom edge of the ultra sonic bracket is about 20 mm lower than the 
desired alarm point. 
 
 
 
 
 
 
 
 
 
 
 
• Wire the sensors.  
• Observe the restrictions for passing wires in hazardous areas ex zones!  

The intrinsically safe input circuits must not be grounded! 
Screened cable (min. 2x1 mm²) should be used when extending the  sensor cable, the maximum cable length is 300 m. 
(see chapter extension of the connecting cable) 

• Disassemble the lid of the sensor control unit, remove the ribbon cable of the front panel careful from the connector. 
 
 
 
 
 
 
 
 
 
 
• Connect sensors after the connecting diagram 
 

Please note!  
• Strip sensor- and power supply cable maximum 6 cm long and provide it with a grommet or a shrinkable tubing. 
• Connect the NivOil- DC- sensor- control unit professional with the power supply 
 
 
 
 
 
 
 

 

 
max. 6 cm 



Alarm system for hydrocarbon fluids separator NivOil DC 

BAMO IER GmbH  Pirnaer Straße 24 68309 Mannheim 
Tel. +49 (0)621 84224-0  Fax: +49 (0)621 84224-90 . e-Mail: info@bamo.de      Internet: www.bamo.de 

SU3399a.doc   06/10 5 

• Adjust the DIP- switch and the rotary encoder switch to the desired measuring interval time  
• Attach the ribbon cable to the connector again, screw the front panel 

 
• Switch on the power supply 
• NivOil- DC- sensor- control unit accomplishes a self test  

(Light test of all LEDs and of the Piezo- transducer) 
• The correct connection of the sensors (short circuit / cable break) will be checked 
• The sensor type detection runs i. e. 

the accordant oil-, retention- or slug sensor will be identified and dedicated to the according input signal. 
If the test was positive, the according LED on the front panel glows green. 

• Positive check = continuous green light 
• Defective sensor = green blinking 
• Unused channels stay unlighted 
• “Inventory list“: 

After switching the device on for the first time the electronics keep which sensor is plugged in which input. 
During the check a signal sound is played twice 
(factory setting= no sensors are plugged in). Thereby it is possible to detect if the sensors are plugged in correct at any time 

 
Behaviour when connecting a additional sensor or when a existent sensor will be disassembled or reconnected: 
• When a new sensor is plugged in to a so far idle channel it will be added to the inventory list by switching on the power sup-

ply or by pressing the test button. 
• When a sensor is getting disconnected or reconnected it can be removed from the inventory list this way: 
Push the reset button and hold it for at least 5 s. 

• When a sensor gets disconnected without removing it from the inventory list it will be reported as defective by blinking of the 
accordant LED.  
When a sensor is not being „re- registered“ after its reconnection it will be reported by blinking of all sensor LEDs of this 
channel. 

 
Alarm Repetition 
 

The alarm repetition can be switched on and off.  
When a alarm is still present and has been receipted the horn and the relay will be activated again after 24 hours 
at DIP2 = ON 
(see case 3 of the alarm logic) 
If this function is not desired DIP2 has to be switched off. 

Remark:  
The cube which is mounted on the inner side of 
the housing cover prevents the disconnection 
of the ribbon cable caused by shocks or vibra-
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Extension of the connecting cable 
 

For the simple extension of the connecting cable the separate available cable clamping pipe CAT02 can be used. 
The clamping pipe may be mounted in hazardous areas ex zones (inclusive zone 0 / category 1). 

 
In the purchased parts package are two WAGO 222 clamps included 

 
The clamps have CAGE clamp connections with operating levers.  
Maximum conductor profile: 4 mm²; conductor type = e + f 
The shielding of the extension cable won’t be plugged in. 
The two connecting bucklers have a o- ring sealing and have to be completely plugged into the pipe, afterwards the cable screw 
connection has to be tightened. 
 

Please note! 
The degree of protection of the housing IP65 according to EN 60529 of the extension of the connection cable is not adequate for 
the enduring submergence in hydrocarbon fluids separators! 
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Electrical Connection 
 
 

 
 
 

 

 
Connection diagram: 

external signal equipment

NivOil Control Unit
Incomming circuits
E1 - E3 accordant Ex ia IIB

E1 E2 E3

Sensor

(*) Sensor types optional
-> automatical type detection
see funktions description

Direct current voltage 10 - 27V DC

S1 S2 S3

Sensor Sensor

 
 
 
 

Power supply 
10 – 27 V DC 
direct current voltage! 

Alarm relays 
S1 – S2 – S3 

Sensor Inputs 
E1 – E2 – E3 
Intrinsically safe meas-
uring circuits 

Status- LED “Low Batt“ 
<10V DC Status- LEDs Relay 

Status- LEDs sensor 

DIP- and rotary switch 
for operation preselction 
and time adjustment 
see below 
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DIP- and Rotary Encoder Switch 
 

 
 
DIP- switch 
 ON OFF 
DIP 1 Horn ON Horn OFF 
DIP 2 24 hour Alarm-

repetition ON 
24 hour Alarm-
repetition OFF 

DIP 3 --- Do not adjust! 
DIP 4 --- Do not adjust! 
DIP 5 Relay NC 

(closed current) 
Relay NO 
(operating current) 

DIP 6 *) Time in 6 min steps *) 
DIP 7 *) Time in 3 h steps *) 
DIP 8 *) Time in day- steps *) 
*) The device is in continuous duty if none or several of the DIPs 6, 7 or 8 are switched on. 
 
Rotary encoder switch “Cycle time sleep mode“ 
Position DIP 6 ON DIP 7 ON DIP 8 ON 
0 continuous 

duty 
continuous 
duty 

continuous 
duty 

1 6 min 3 h 1 day 
2 12 min 6 h 2 days 
3 18 min 9 h 3 days 
4 24 min 12 h 4 days 
5 30 min 15 h 5 days 
6 36 min 18 h 6 days 
7 42 min 21 h 7 days 
8 48 min 24 h 8 days 
9 54 min 27 h 9 days 
Factory setting: DIP 6, 7, 8 = OFF= continuous duty,  
rotary switch = 0  = continuous duty 
 
Duty mode “sleep mode“ 
 
The energy consumption can be adapted to the power supply by the DIP- and the rotary encoder switch.  
The sleep mode is adjustable in steps,  
from continuous duty to “one measurement every nine days”. 
 
Surveillance period: 
When sleep mode is enabled on the device will be switched on after the adjusted “sleep time” for about 90 seconds 
and the status of the sensors will be checked and a alarm will be signalized if necessary. 
 
During “sleep time“ the device signalizes its stand by thru short blinking (approximately every 4 seconds) of the 
LEDs in the front panel.  
 
When pressing the TEST- button during “sleep time“ (about 1 second): 

• The device switches temporary into Measuring mode, 
• The sensor- and alarm status will be displayed (see diagram on the next page), 
• After about 90 seconds it will turn back to sleep mode. 

 
With activated horn (DIP 1 = ON) an upcoming alarm will only be acoustically reported in sleep mode during this 90 
seconds. 
 

DIP- switch 

Rotary encoder switch 
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Alarm report oil- and hi level sensor 
(F DIP3 =OFF): 

Please note! 
To avoid a false alarm a alarm will only be reported when it is present for more than 10 seconds. 
 

  
Event 1:  Waves on the fluid surface 
 Status alarm is ON and resets by itself 
 The green LED is reset 
 
 
 

  
Event 2:  Status alarm is ON and keeps on, press "RESET" button 
 to reset the alarm  
 The red LED shuts OFF when the alarm origin  
 disappears 
 
 
 

  
Event 3:  Alarm have been on reset, but default origin still exists 
 After 24 hours the alarm set ON again and red LED is blinking 
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Alarm detection of the slug level sensor 
(F DIP3 =OFF) 
 

 
 
 
The logic for the alarm / display LED, horn and relay is identical to the oil- and retention sensor. 
 
Fault report 
• Durning initiation: 

After the process of self testing routine 
Short circuit in the sensor circuit all green LEDs blink 

Horn On, Relay deactivated *)  
Cut in the sensor circuit all LEDs stay OFF 

Relays stay deactivated *) 
Horn stays off 

Sensor cable false polarity all LEDs stay OFF 
Relays stay deactvated *) 
Horn stays off 

• When the device is in duty for a while: 
Short circuit or cut in the sensor 
circuit 

green LED of the accordant 
channel blinks, Horn On, Relay 
deactivates *) 

The green LED blinks and the Relay stays deactivated *) till the faults are erased. The failure horn is receipted by the RESET- button. 

• When the sensor is disconnected or reconnected: 
Switch power supply on again 
then push RESET button for 5 
seconds 

Inventory list will be updated 
Signals accord the conditions 
as above 

 
*) When DIP 5 = ON , otherwise inverted function 
 
Alarm horn 

 
 
The alarm horn can be disabled with the DIP- switch 1 on the card. The alarm will be only displayed above the attached alarm 
relays then. 
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Testing function 
 

The device has a attached testing function. 
It can be activated as follows: 
• Push TEST- button (at least 3 seconds) 
• Self test starts 

LEDs blink (light test) 
• Activation of the Piezo horn  
• Check of the connection values of the accordant sensors 

(right type?, short circuit?, cable break?) 
 
Test positive  = accordant LED glows green 
Test negative  = accordant LED flashes green 
 
 
Maintenance 
 

The device and the sensors are maintenance free.  
When a alarm has been detected then after the cleaning of the hydrocarbon fluids separator the sensors have to be cleaned, 
too. For this purpose the sensors can be cleaned with commercial fat- dissolving cleaners to free them from the fat- / oil coat. 
 
Please note! It is permitted to cause an electrostatic by cleaning! Wet cleaning only! 
 
 
Characteristics 
 

NivOil- oil sensor 
The hydrocarbon layer can’t be detected correct, as soon it is mixed up with other chemicals like tensides, emulsifiers etc.. 
The oil sensor may only be operated in fluids on which PE is adequate resistant. 
 
The sludge level sensor may only operated in fluids on which PVC is adequate resistant. 
 
The hi level probe may only be operated in the “sleep mode“ at the NivOil- DC device. At a short cyle time the durability of the 
sensor is reduced. 
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Exhibit 1: EC-  type examination certificate BVS 09 ATEX E xxx X (NivOil- DC- sensor- control unit) 
 

The new EC- type examination certificate will be 
insered here. 
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Exhibit 2: EC- type examination certificate BVS 07 ATEX E 091 X (NivOil- oil sensor) 
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Exhibit 3: EC- type examination certificate BVS 07 ATEX E 092 X (NivOil- hi level sensor) 
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Exhibit 4: EC- type examination certificate BVS 09 ATEX E 021 X 
(NivOil- sludge level sensor & cable clamping pipe) 
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