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The level switches series NVT-E serve for monitoring level and temperature in tanks in fluid systems.

Depending on the model, the level switches are equipped with a different number of switching outputs.

Please find the configuration on the type plate. Here you will find our type description.
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1 Technical data |
Technical data M12x1
Operating pressure: Max. 1 bar J m ¥
Operating temperature: -20 °C to +80 °C " = LED
Ambient temperature: -20 °Cto +70 °C
Weight: Approx. 400g ® ® ©®
Density of fluid: Min. 0.8 kg/dm3 N - ©
Float: PU " SW36
Immersion pipe: MS I E
- ] Sealing
GS/4fIr.c1nge. o MS . 20mA [ ‘ T
Measuring resistor: Reed chain 7
Resolution: 10 mm _ } G 3/4"
Temperature sensor: PT100 class B A ‘
DIN 60751 | e N ‘ 8235
E|E \
Display and control unit Sl \
Display: 4-digit 7-segment LED display }
Operation: via 3 buttons ‘ 4}
Memory: Min. and max. value memory L mA |
Current consumption with Approx. 100 mA for 100 ms - ‘
starting: o o |
Current consumption during  Approx. 50 mA | ‘
operation:
Supply voltage (Us): 10-32 V DC (nominal voltage 24 V DC) L0
Protection class: IP 65 205
Display units: Level: %, cm, L, i, Gal '
Temperature: -20 °C to +120 °C =
. or -4 °F to 248 °F A . <>$ R
Setting range: Level: e. g. 0-100 %I ! % i
Temperature: 0 °C to +100 °C &
or 32°F to 212 °F m—
Accuracy: 1 % of final value lllustration 1
Table 1: Pin assignment
Type Special type NVT-E ...-4-M12
PNP transistor output 2 time 4 time
Analogue output - level - -
Analogue output - temperature - -
A A B
POV Pov ol I I Do
e e iTT
B2 e O 2
Type NVT-E ...-2NT-M12 Special type
PNP transistor output 2 time 4 time
Analogue output - level 1 time 1 time
Analogue output - temperature 1 time 1 time
A B B
el R B BN Sl B RS ey
M = |4 z |
b O e 2 A
Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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[2  Advice]

| 2.1 General advice |

Read carefully through these operating/assembly instructions before you assemble the level and temperature
control.

Pay special attention to the safety instructions!

The operating/assembly instructions are part of your product. Please store them carefully and close to the level
and temperature control. The copyright for these operating/assembly instructions remains with KTR.

| 2.2 Safety and advice symbols

This symbol indicates notes which may contribute to pre-
Warning of personal injury venting bodily injuries or serious bodily injuries that may

result in death.

. This symbol indicates notes which may contribute to pre-
Warning of product damages . . .
venting material or machine damage.
e General advice This symbol indicates notes which may contribute to pre-

venting adverse results or conditions.

|2.3 General hazard warnings

With assembly and disassembly of the level and temperature control it must be made sure
that the entire drive train is secured against accidental switch-on. You may be seriously hurt
by rotating parts. Make absolutely sure to read and observe the following safety instruc-
tions.

¢ All operations on and with the NVT-E must be performed taking into account "safety first".
e Make sure to switch off the power pack before you perform your work on the NVT-E.

e Secure the power pack against accidental switch-on, e. g. by providing warning signs at the place of switch-on
or removing the fuse for current supply.

¢ Do not reach into the operation area of the machine as long as it is in operation.

e Secure the rotating drive components against accidental contact. Provide for the necessary protection devices
and covers.

2.4 Intended use

You may only assemble and disassemble the NVT-E if you

¢ have carefully read through the operating/assembly instructions and understood them
e are technically qualified and specifically trained (e. g. safety, environment, logistics)

e are authorized by your company

The NVT-E may only be used in accordance with the technical data (see chapter 1). Unauthorized modifications
on the NVT-E are not admissible. We will not assume liability for any damage that may arise. In the interest of
further development we reserve the right for technical modifications.

The level and temperature control (NVT-E) described in here corresponds to the state-of-the-art at the time of
printing of these operating/assembly instructions.
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3 Assembly |

The level transmitters are supplied fully assembled and can be fixed to the tank by means of the screw-in thread.
Make sure that the float can move freely and sufficient distance to the tank walls and to other equipment is kept. If
the float has possibly been disassembled it must be made sure that the magnet inside the float is located above
the fluid level. This can easily be inspected by means of a piece of iron which allows to find out the position of the
magnet inside the float.

| 3.1 Start-up (General) |

fj The electrical connection may be performed by trained technical staff only.

Connection

The mains voltage is connected to connector S6 or M12. Nominal voltage of devices is 24 V DC.
For mounting dimensions and pin assignment please refer to chapter 1 Technical Data.

The switching outputs are designed as PNP transistor outputs (see illustration 2LV
2) <l<

If the switching output is measured with high-impedance .
& measuring equipment or if used as a frequency output,

connect a 10 kQ resistor between output and ground to

avoid faulty measurements. =

e .
lllustration 2

| 4  Operation |

| 4.1 Switching on |

If an error message appears in the display during normal operation, please
refer to chapter 5 Breakdowns, Causes and Elimination.

After connecting the device to the mains, the software version is displayed ini- LEDs
tially for a short time. Afterwards, the display switches to measurement dis- Display
play. Buftona Bufton »
The functions of the display and control unit are explained in the following Buffon v
chapters.
lllustration 3
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| 4 Operation |

| 4.2 LED status display |

Light emitting diodes above the measurement display indicate the status of the switch outputs. The LEDs are as-
signed to the switching outputs.

Table 2 shows the factory settings for the assignment of the switch outputs as level or tem-
& perature output.

Table 2: LED status display

LED display 2 switching outputs 4 switching outputs
LED 1 - yellow Level Level
’g| indicates switching output 1
N aeaw LED 2 - red Temperature Level
|m| indicates switching output 2 P
[EEm5 ] |iies o Temperature
—— indicates switching output 3
e - LED 4 - red - Temperature
|$| indicates switching output 4 P
The switching characteristics of the LEDs (illuminated with closed or opened switch con-
& tact) can be changed, please note chapter 4.7 switching outputs.

| 4.3 Button functions |

Operation is performed via the buttons below the display.

Table 3: Button functions

Button Mode Function
- Measurement display: Switching the display (example):
¢ IL.OC] o [730L
- Within the menu: Switching to a submenu
> - Atthe end of the menu: Switching to a superordinate menu

(Exit) indicates the end of the menu

- After input/selection: Accepting and saving a value entered or a feature selection
- Measurement display: Displaying the configuration
A - Within the menu: Scrolling up the menu item, value or feature selection.
Pressing the button changes the value continuously.
- Measurement display: Switching to the main menu
v - Within the menu: Scrolling down the menu item, value or feature selection.
Pressing the button changes the value continuously.
Vip - Within the menu: Exiting the maiq, sub- or optional menu and returning to
measurement display
A+)* - Within the menu: Switching to the superior menu level
60 s no action * - Within the menu: Exiting the main, sub- or optional menu

* The values that were modified are not stored if you exit the optional or setting menu.

A detailed explanation of the menu control is listed in the following chapters.

&
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| 4 Operation |

[4.3 Button functions |

To select a menu item and set the values proceed as follows:

e Open the main menu via the button p.

e Select the submenu via the buttons ¥ and A and open the submenu via the button ».

e |f applicable, select the next submenu via the buttons ¥ and A and open it using the button .

e Select the requested menu item via the buttons ¥ and A and open the parameter list via the button .

e Set the value using the buttons ¥ and A and accept via the button ».
The amended settings are saved and the device returns to the submenu.

e Exit the submenu by selecting menu item EXIT and press button P> to accept.
The device returns to the superordinate menu or measured value display, respectively.

4.4 Button lock active

If the button lock is activated, retrieving the menu via button ¥ shows the display

instead of the main menu. The active digit is marked by a dot.

e Enter the code via the buttons ¥ and A and press the button P to accept.
The active digit shifts to the right by one place. Having entered the 3™ digit the main menu is opened.

Having entered an incorrect code, the device returns to measurement display. If you have
& forgotten the password, enter the master code 287 to return to the menu.

To unlock the button lock, reset the password with the input 000 in the menu item L o c in the submenu Basic Set-
tings Extended Functions b.E F.

| 4.5 Summary of menu

The menu structure is based on the VDMA standard 24574 and following.
The menu has a hierarchy structure. The highest menu level includes recording of the main menu, e. g. o1 L,
EENP, b.EF, d: A E Each main menu comprises further submenu items.

The menu items may vary depending on the configuration of the device. Your device may not provide all menu
items described below. You can retrieve the configuration by pressing the button A in the display mode. A 4-digit
code is displayed, e. g.:

Meaning of the 4-digit code tsav:

D E' E' | t: type t = temperature measurement
o = level and temperature measurement
% % % % s: number of switching outputs 2 or 4
. : ! . a: number of analogue outputs 0 or 2
v: mounting of device i = standard mounting (installation of tank)
Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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| 4 Operation |

[4.5 Summary of menu|

The different menu items are not displayed if the option is
not available.
Example: With a=0 the menu items for setting the ana-

Configuration]o | |
Device configuration

. _ Display ~ | |
logue output are not available. In this case you [ [ Measured valves |
. . . . AV
may skip the description of these items. Cevel o] » .[oui ot 7]
[ Main menu level control | Y| Settings for OUT1 |
The structure of the main menu filling level (o1 L) and tem- if eauiboed
perature (E E 1 P) is identical. These menus include all set- auep
tlngﬁ fglr the switching outputs or the analogue outputs (if A if equipped
available). R [ Setings for Aneiog 1|
. . ) Exif E
The basic settings of the device may be changed. General [ Extsubmens ]
settings are made in the menu Basic settings extended [Temperaturelterp| » OutX 0] it oquipped
functions (b.E F). These settings should be made first, since [Mein mens temperature | L setings prouTx_|
they affect displays and settings in the different menus. g OuX o | it cuioped
General settings are, for example, the units used and the Setings or OUTX auep
. . . . v
assignment of the switching outputs for measurement of fill- — ; -
. . _nao u Eim B
ing level and temperature. The assignment of the analogue T, Setings or anaog 2 | |1 €QUipped
outputs cannot be changed. Ay
[Exit  [E |
. } . . . . Exit submenu
In addition the menu Diagnostics provides options of diag-

nostics.

Main menu diagnostics

_Exit menu

lllustration 4

A detailed explanation of the overall menu structure is shown at the end of these operat-
& ing/assembly instructions.

4.6 Amendment of basic settings |

In the menu Basic settings extended functions (b.E F) general basic settings are made. These settings affect the
display of values in the measuring display as well as the options of settings in the menus filling level and tempera-
ture. It is possible to change the assignment of switching outputs for measurement of filling level and temperature
(if available) in this menu, too.

e Press the button ¥ to open the main menu.

e Select the menu item b.E F via the buttons ¥ and A and open the menu via the button .

Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
note 1ISO 16016. Verified: 2026-06-08 Fes Replaced by:




KTR-N 42611 EN

KTR-Group Operatin IASEQII;I\-I;IIE instructions Sheet. 10 of 29
P 9 y Edition: 7
| 4 Operation |
[4.6 Amendment of basic settings |
| 4.6.1 Switching off normal failure processing
Switching off normal failure processing and failure assessment may in some circumstances
lead to hazardous operating conditions, hazards for operators or machines. Before using

this option, check the hazard potential within your process. In the event of this setting, KTR
Systems GmbH accepts no responsibility for damage to health or material that may occur as
a result of this setting.

In this menu you can activate/deactivate the normal failure processing and failure assessment.

The function switching off failure processing (E r r.h) deactivates normal failure processing and failure assess-
ment.

In some circumstances this may lead to hazards for operators and machines.

Basic EF [6£F » . [SetErrorhandiing[£-~+ |, , [ Bestétigung -
Basis Erw. Funktionen, Fehlerbehandlung deaktivieren na - YES

The following menu items are available:

Deactivates normal failure processing. Activates normal failure processing.

(Standard setting)
Err.h

Please note:

o |f the measured value range is exceeded or sensor errors arise, the measured
value is frozen and all six LEDs in the status bar flash. When the measured value
is back within the valid range, flashing of the LEDs stops and the display is up-
dated normally again.

4.6.2 Defining filling level |

In this menu the displayed unit symbol for the filling level is defined.

Basic EF _ [bEF > Set Unit Levellolni |, »  [Parameter |
Basic ext. functions Unit level -l- - non

The following menu items are available:

-d-Jlen Jhn JlLek JICAL ||non

DU l-l I Per cent cm Inch Litre Gallons none

_ . Please note:
O[ptllonal settings: o If ,no unit” is selected, the measured values are scaled to a 4-digit display.

- l= €n 1N,
Lik, CAL, non e The measured values are not automatically converted. Having converted the unit
the measurement range should be scaled, if necessary (see menu filling level
o.Hi and o.L o).

Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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| 4 Operation |

[4.6 Amendment of basic settings |

| 4.6.3 Defining temperature |

In this menu the displayed unit symbol for the temperature is defined.

[Basic EF [bEF | » | [SetUnitTemp[tyni |, » y Wahimenii L
L e-F ]

‘ Basis Erw. Funktionen ‘ " Einheit Temperatur “ c-F

The following menu items are available:

t U m Degrees Celsius Degrees Fahrenheit

Please note:

o |f changing the setting, all respective settings such as setting of switching points
are amended accordingly.

4.6.4 Reassignment of switching outputs

The amendment of assignment of the switching outputs is described here based on the example of switching out-
put 1.

[Basic EF_ [bEF | » |Jreassign OX[rdu |, » ;Wahlmenﬁ

| Basis Erw. Funktionen | " ZuweisungOutX |1 oil - tenp

The switching outputs 1 to n can be assigned optionally to the measuring size of filling level or temperature. The
assignment affects the appearance of the menu filling level o1 L and temperature t E [1 P. In the factory setting
the switching output OUT 1 is assigned to the filling level.

Example: OUT 1 shall be assigned to temperature. For that purpose r.o u | must be setto E E [1 P. As a result
the setting menu o u b | is shifted from the menu filling level to the menu temperature. The procedure
for amending the settings does not change.

With reassignment of the switching outputs all corresponding settings must be verified. The
& figures set before are not automatically adapted. The assignment of LEDs for status display
does not change.

The following menu items are available:

rou |

Measurement of filling level Measurement of temperature

The other switching outputs for measurement of filling level or temperature are assigned in
& the same way as switching output 1.
Perform the same steps as described for switching output OUT 1.

Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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| 4 Operation |

[4.6 Amendment of basic settings |

| 4.6.5 Setting updating rate of displayl

Depending on the application the updating rate of the display can be set. The display can be fully switched off as
well. The function of LED continues to be operative.

Basic EF |bfFF » |Display Rate/dis |, »  |Wahimenii
Basis Erw. Funktionen "' Anzeigegeschwindigkeit || 4 FASt - oFF

The following menu items are available:

TLE FRSE
] ] ] fast medium slow display off

Please note:

e Error messages continue to be displayed in spite of the display being switched
off.

4.6.6 Activating/Deactivating button lock

To prevent unauthorized modifications of settings on the device, it is possible to activate a button lock.

Basic EF  |bfEF » |Lock Device [Loc »  |Parameter
Basic ext. functions 4 Lock key pad M 4 0 - 999

The button lock is activated if at least one digit is set > 0. While entering the data the active digit is marked with a
dot.

e Open the parameter menu by pressing the button »:

e Set the digit via the buttons ¥ and A (0 to 9) and accept by pressing the button ».
The active digit shifts to the right by one digit.

|_ O C e Finally confirm the code by pressing the button .
The device returns to the submenu.

Please note:
o Enter 000 to deactivate the button lock.

Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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| 4.6 Amendment of basic settings |
|4.6.7 Scaling of charging level |
Scaling of the display range is effected between the highest and i
the lowest level of the float. The display accuracy and the resolu- i
tion for defmmg the _SW|tch|ng outputs for the charging level are ®
affected by this scaling, too. ® % ®
The factory setting of the switching point and the display is =z —
shown in illustration 5: " @
A: Factory settings
1. Measuring range 20 mA s
I 100 (%] oy
@ |
A: Types with analogue output: 0 |
The factory setting provides for an ascending display with ol < |
the filling level rising so that 0% are displayed at the lowest =S| E \ ©)
possible level and 100% at the highest possible level. These < L“ ‘
values can be modified as described below. £ |
B | (%]
| 01%
PR 4 Min
oA ‘ olo
- \
|
==
lllustration 5

4.6.8 Maximum displayed value of filling level |

The displayed value (upper limit of the measurement range) for the maximum filling level is defined here.

Basic EF  |blEF » [Set Upper [olH »  |Parameter
Basic ext. functions ¥I"Val. displayed at 100% |\ 4 -999 - 9999
Assignment of the maximum displayed value (upper limit of the measurement
D H | range) to the maximum filling level
Please note:
Setting range: e To prevent misoperation, the settings of the level outputs should be reviewed or
-999...9999 adapted after changing.
Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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| 4 Operation |

| 4.6 Amendment of basic settings |

| 4.6.9 Minimum displayed value of filling level |

The displayed value (lower limit of the measurement range) for the minimum filling level is defined here.

Basic EF blEF » [SetLower [oho | »  |Parameter

Basic ext. functions YI" val. displayed at 0% " -999 - 9999
Assignment of the maximum displayed value (upper limit of the measurement
range) to the maximum filling level
o.L o
Please note:
Setting range: .

To prevent misoperation, the settings of the level outputs should be reviewed or

-999...9999 adapted after changing.

4.6.10 Resetting factory settings (Reset) |

The function Reset (r E 5) allows to reset the factory settings. Since the limit values are reset, too, it is not abso-
lutely necessary to review the settings for the charging level and the temperature.

fj All modifications are lost when using the function RESET.
Basic EF |bjF » |Reset rES |, » [Confirm
Basic ext. functions 4 Factory settings M 4 no - Yes

The following menu items are available:

BBE w

Delivery status: NO.
The current settings are maintained.

Delivery status: Yes.

The settings are reset to the standard
factory settings.
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| 4 Operation |
[4.6 Amendment of basic settings |
| 4.6.11 Factory settings |

Definitions of the factory settings set:

S5Px/rPx Switching point / reset point x

dSx/drx Delay for switching/delay for resetting for switching output x

Ax.H /Ax.L o Maximum and minimum measured value for output

A.o ux Signal characteristics of analogue output

o uX Switching characteristics of switching output x

ouni/Eun Unit for filling level/temperature

oHi/ola Maximum / minimum filling level

r.o uX Assignment of switching output x towards filling level or temperature monitoring

di § Updating rate of display

Loc Button lock

Sdou Recorded switching output

dollN Delay for recording the minimum/maximum charging level

de.nn Delay for recording the minimum/maximum temperature

With customised parameters presetting by the factory may differ from the figures specified

V= in here.

Table 4: Type with 4 switching outputs

Switching outputs Basic settings Diagnosis
SP1/rP I 5% 1 2% cun -I- (%) Sdou ouk |
d§ l/dr l/ou | 0/0/Hno FEun °C de.lN 0.0
SP2/rP2 15% / 12% oH. 100% dbnn 0.0
d5¢/dréd/outd 0/0/Hno ol g 0%
SP3/rP3 10/65°X rou | o L
d53/dr3/oul D/B/Hno roud o L
SPY/rPHY BO/15°X roul EENP
d54/drY/0ut 0/0/Hno rouM EENP
di § FASE
Loc o000
Table 5: Type with 2 switching outputs and 2 analogue outputs
Switching outputs Basic settings Diagnosis
SP I/rP I 5% I 2% oun -I- (%) S5dou auk |
dS l/dr l/ou | D/0/Hno Eun °C do.NN 0.0
SP2/rPE 60/55°X oH 100 % denn 0.0
d&cd/drd/ould D/0/Hno ol a 0%
rou l or L
Analogue outputs rouc EENP
RIH/RA ILa/Rau ! | 07100/, di § FASE
A2H:./ReLo/Roue | 0/100/, Loc o0o
Please observe protection | Drawn: 2026-06-08 Fes Replacing: KTR-N dated 2026-01-08
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| 4 Operation |

| 4.7 Switching outputs |

All switching outputs are set in the same way. Therefore, the number of the switching output is marked with x. Call

up the switching output to be set via the menu of the corresponding measurement size (o L or k£ E [1P).

Display

AV | |Meas. value

. Out X out

Measured value

¥ Main menu meas. value

Table 6: Assignment of switching outputs (factory-provided)

7 Settings OUTX

Switching output Assignment with Assignment with
2 switching outputs 4 switching outputs
1 Level Level
2 Temperature Level
3 Temperature
4 Temperature

The assignment of the switching outputs as well as further basic settings referring to all
& switching outputs can be modified in the menu Basic settings extended functions.

The submenu Extended functions allows to make further settings for each switching output,

for example, the switching characteristics of the output. Testing the output is possible here,

too.

4.7.1 Definition of switching characteristics

The switching characteristics for the output are defined in the following menu:

[Meas. value | | » JoutX lout | » JEFX EF » [SetOutX Jou [, »  [Parameter
\ Main menu meas. value\ '\ Settings OUTX \ Pl Extenden functions 4 Definition OUTX M 4 Ho - FM

The following menu items are available:
Ou _

Hysteresis function |Function of make contact or break contact setting
the output signal when exceeding the switching
point defined. If the reset point is fallen below, the op
output signal is deleted.

Hno |

Make contact means here that the PNP switching
Hysteresis function |output is closed if the measured value is above the

Hysteresis
[5P-rP)

make contact switching point S Px x and is opened if the reset S Lo Time t
point r Px is fallen below. WLLL. Fo
o
Break contact means here that the PNP switching 0 _f ! Tt
I—I M C output is open if the measured value is above the LY o i
switching point & Px and is closed if the reset point - Lml ______ —
- Px is fallen below. ' - Time

Hysteresis function

break contact See explanations in the drawing below.
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| 4 Operation |

| 4.7 Switching outputs |

| 4.7.1 Definition of switching characteristics

Window function
indow funct Function of make contact or break contact defining

a signal window. If the measure window is
F reached, the output signal is set and deleted once FH foeffmmmmes R SRR
N o it is left. N A I};jfjjm
Window function Make cpntact means here that the PNE swjtching :
make contact output is closed if the measured value is within the H - Time t
window limits. Otherwise the switching output is poe otme | 4 P
open. O* I J
F Break contact means here that the PNP switching Frc | i i e
N Cc output is open if the measured value is within the =~ ®rear ot 14+ '
. ) window limits. Otherwise the switching output is o
Window function closed.

break contact

Frequency output |If the output is defined as a frequency output, a Example F 1L o = 15°C F IH, = 80°C

square wave signal with a frequency between 1 Hz with femperafure T and frequency f
and 100 Hz is given proportionally to the measured | R iLe
value. is equivalent to
. f=1Hz
To increase the slew rate of the square
Frequency output &~ wave signal, we recommend to load Time f
the switching output with a 10 kQ re- auy] - o L5
sistance. is equivalent fo
f=50Hz

Time t

+24V T=F LH.
is equivalent fo
f =100 Hz
Time t

The switching function may have different descriptions:

A A

| y
| SP - SP -
|
| A Y Y A
\
i rP > rP -
| A A
i y y
i open closed open closed
i (0) () (0) ()
! rising closer rising opener
| falling opener falling closer
i NO (normally openl NO (normally closed)

== Hno Hnec
lllustration 6
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| 4 Operation |

| 4.7 Switching outpu

ts|

| 4.7.2 Upper switching

limit (set point) |

The upper switching limit for switching output OUT 1 is set in the following submenu:

[Meas. value | | » JOutX [out | » [SP1 FHI FIH » JParameter [ |
[ Main menu meas. value | " Settings OUTX \ 4 Set point X N [ obo - oH ]

Switching point for OUT x

5P |

Setting range:
[p.Lg]....[oHY]

Please note:
The switching point must be set within the measuring range (see menu Basic set-
tings extended functions).
|

¢ |If the function window was assigned to the switching output OUT 1, F H :

is displayed.

The value set corresponds to the upper window limit.
o |f the function frequency output was assigned to the switching output OUT 1,

is displayed.

The value set corresponds to the frequency 100 Hz.

4.7.3 Lower switching limit (reset point) |

The lower switching limit for switching output OUT 1 is set in the following submenu:

[Meas. value | | » JOutX [out | » rP1 FL1 Fi}o > Parameter
[ Main menu meas. value | " Settings OUTX \ 4 Restet point X N [ obo - oH ]

Reset point for OUT 1

rP |

Setting range:
[oLa]....[eH1

Please note:
The reset point must be set within the measuring range.

FL

¢ If the function window was assigned to the switching output OUT 1,
is displayed.
The value set corresponds to the upper window limit.

o |f the function frequency output was assigned to the switching output OUT 1,

|
is displayed.

The value set corresponds to the frequency 1 Hz.

Please observe protection
note 1ISO 16016.
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| 4 Operation |

| 4.7 Switching outputs |

| 4.7.4 Delay for set point |

The menu Extended functions E Fx provides further settings for the switching output x. You can find the submenu
on the second submenu level:

The delay time for set point and reset point prevents too many false alarms with turbulent conditions. The delay
for the set point is set in the following menu:

[Meas. value | | » JOutX [out | » [EFX EF » DelaySPX |[dS |, »  |Parameter
[ Main menu meas. value | "l Settings OUTX \ YI" Extenden functions "I Delay forOUTXon | 4 0 - 100

Time period in seconds during which the signal must remain continuous to allow
the switching output to respond.

Please note:

o |f the function window was assigned to the switching output OUT x, the value set
corresponds to the delay for set point detecting when finally reaching the meas-
urement window.

o |If the function frequency output was assigned to the switching output OUT x, this
value does not have any effect.

45 |

Setting range:
0 .... 100 seconds

4.7.5 Delay for reset point

The delay for reset point is set in the following menu:

[Meas. value | | » JOutX lout_| » JEFX EF » [DelayRPX [dr_ |, » | [Parameter
[Main menu meas. value | " Settings OUTX | ¥I" Extenden functions "I Delay for OUTX off | " 0 - 100

Delay for reset signal for OUT x
Time period in seconds during which the signal must remain continuous to allow

the switching output to respond.

dr |

Please note:
o |If the function window was assigned to the switching output OUT 1, the value set
Setting range: corresponds to the delay for set point detecting when the measurement window is
0 .... 100 seconds actually left.

o |If the function frequency output was assigned to the switching output OUT 1, this
value does not have any effect.
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| 4.7 Switching outputs |
| 4.7.6 Testing the switching output
Testing the switching output can be started in the following menu:
[Meas. value | | » JOutX [out | » [EFX EF » | [CheckOutX|Cpu |, »  |Parameter
\ Main menu meas. value\ '\ Settings OUTX \ I" Extenden functions 4 Test for OUTX N " npP - on

Testing options for the switching output

Options for settingfrom ou lto Hno/Hnc/Fno/Fnc

oF F

Switching off the switching
output permanently

n.oP on

Switching on the switching
output permanently

Normal operation of switch-
ing output

Lou |

Options for setting from o u | to F [l

n.o P

Normal operation as a fre-
quency output

I

Output
frequency 1 Hz

0O

Output
frequency 100 Hz

On completion of the tests make absolutely sure to set the function to normal operation

&

n.oP.

| 4.7.7 Changing display function of status LED

The switching status of the output is indicated by the LEDs in the display. The assignment of LEDs to the switch-
ing output is shown in the table below:

Table 7:

Numbering of LED

Switching output x

Assignment with
2 switching outputs

Assighment with
4 switching outputs

1 LED 1 - yellow LED 1 - yellow
2 LED 2 - red LED 2 -red
3 LED 3 - yellow
4 LED 4 - red

In the factory settings the LED displays the physical condition of the PNP switching output
(switching output closed - LED is illuminated).

In some cases the logical function of the display is to act differently from the physical signal on the switching out-

put. Therefore, the display in this menu item can also be reverted
(switching output opened - LED is illuminated).

Example based on temperature:
Two switching outputs are available for temperature which are set as follows:

e Upper switching contact: maximum contact, ascending make contact. The LED is illuminated when the maxi-
mum value of temperature is exceeded and the temperature is beyond the requested range. Thus, the status

displayed is “error” if the LED is illuminated.

e Lower switching contact: minimum contact, ascending break contact. The LED is illuminated with the factory
settings when the minimum value of temperature is exceeded. In this case the LED would be illuminated if the

status was in order.
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| 4 Operation |

| 4.7 Switching outputs |

| 4.7.7 Changing display function of status LED

The table shows an example with factory settings and with inverted status function for LED3.
The switching points are defined as follows:

5P3 =70°C, rP3I=65°C
5PY4=80°C, rP4=175°C
Table 8:
Factory settings Sl_tég‘; ifnuvr:::;) dn Condition Status
12€C 120 Temperature rising to > 70 °C
A - PNP switching output 3 is closed OK
LED3 on LED3 off
0300 5 3 03 00
B IL 8 1I'L Temperature rising to > 80 °C
B PNP switching output 4 is closed Error
LED4 and LED3 on only LED4 on
c oNF amicnng oupott s openes | O
(ED3 on LED3 off switching output 4 is opene
BYL Temperature dropping to < 65 °C
D LED3 PNP switching output 3 is opened Error
o) on

Here you can invert the status function of LED for a contact: the LED is illuminated when the contact is opened,
thus falls below the minimum temperature, and when the LED is illuminated the status ,error® is displayed. Espe-
cially the recording of incidents depends on the illumination of LED (see chapter 4.9 Diagnosis, |:|).

[Meas. value | | » JOutX lout | » [EFX EF » JLEDOutX [LEd |, » [Parameter [L=
‘Main menu meas. value‘ " Settings OUTX ‘ I" Extenden functions 4 Behavior LEDX M 4 L=0- L=o

The following menu items are available:

L= o

LED = output; LED = -output;
L E CI I the LED is illuminated when the PNP  the LED is illuminated when the PNP output
switching output is closed. is opened.

Please note:

Especially the recording of incidents depends on the illumination of LED (see chapter
4.9 Diagnosis, |:|).
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| 4 Operation |

| 4.8 Analogue outputs |

| 4.8.1 Assignment of upper limit |

The assignment is defined as to which filling level is necessary to display the maximum analogue signal.
The setting is made in the following menu:

[Meas. value | | » JAnalogOutX [An_ | »  [AnalogMaxX]ATH |, »  [Parameter
[Main menu meas. value | | Settings Analog X | "I MaximumValue |1 [o)o - oH]
H | H Please note:
I l e The output range set must not be smaller than 10% of the measurement range:

AHIH -RARIlLo 2 10%* (o.lo - oH).

Setting range: o |f the range selected is too small, the analogue output value may have steps.

[o.L o]....[o.HY

| 4.8.2 Assignment of lower limit

The assignment is defined as to which filling level is necessary to display the minimum analogue signal.
The setting is made in the following menu:

[Meas. value | | » JAnalogOutX [An_ | » ,[Analog MinX [ATho|, »  [Parameter
[Main menu meas. value | | Settings Analog X | 4 Minimum value N [olo - oH]
H | L Please note:
I O ¢ The output range set must not be smaller than 10% of the measurement range:

AIH -AIlLo 2 10%"* (olo - oH)).

Setting range: o |If the range selected is too small, the analogue output value may have steps.

[p.Lo]....[aH]

| 4.8.3 Defining the type of signal |

The analogue output can be defined as voltage or current output with different value ranges. The setting is made
in the following menu:

[Meas. value | | » JAnalogOutX [An_ | » [SetA.OUX [Abu_ |, »  [Parameter
\Main menu meas. value\ " Settings Analog X ‘ 4 Output characteristics i 1-u3d

The following menu items are available:

A.6.0 0| o

4 mA to 20 mA 2Vto10V OVto10V OVto5V
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| 4 Operation |

| 4.8 Analogue outputs |

| 4.8.4 Testing the analogue output

The analogue output can be tested, too. The highest, the average and the smallest analogue value can be dis-
played one after another. The setting is made in the following menu:

[Meas. value | | » JAnalogOutX [An_ | » ,[Check AnX [CAN |, »  [Parameter
\ Main menu meas. value\ " Settings Analog X ‘ P Test for Analog X npP - FUL

The following menu items are available:

i

E H M | Normal operation Output of highest analogue value
HALF

Output of average analogue value Output of lowest analogue value

On completion of the tests make absolutely sure to set the function to normal operation

= n.o P.

4.9 Diagnosis

The device is in a position to record the details for a switching output. A result is defined as an illumination of the
LED. Accordingly, recording of the switching processes depends on the setting of the switching function of LEDs.
The settings and the evaluation can be performed as follows:

Display » |Diagnostic [di A
Measured values 4 Menu diagnostics

It is only possible to record one switching output. The switching output to be recorded is set
& in the menu item switching output Log Alarm S5LA

Press the button ¥ to open the main menu.
Select the menu item d 1+ A via the buttons ¥ and A.

Please note:
d This menu provides various diagnosis values and recordings for monitoring of filling
- R

level and temperature.

e Open the menu via the button .
Now you are in a position to amend or retrieve the settings for diagnosis.
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| 4 Operation |

| 4.9 Diagnosis |

| 4.9.1 Opening the jou

rnal

The last 6 incidents recorded of the switching output can be retrieved or deleted here.

Diagnostic [di A

\[Journal Out  |Jput

\|Parameter

Diagnostics menu

¥ Display recorded output |

The journal entries are indicated in the following way:

Delete (- - -).

Latest incident J o ~ | took place x hours ago (h) / days ago (d)
Incidents 2 to 5 took place x hours / days ago
Latest incident took place J o - b x hours / days ago

* not yet recorded, only 4 incidents have taken place

d Jor1 - ---

Example:

Jor | & |.3hButton ¥

Jorc < 2.4h Button ¥V, A
Jor3 < b.|h Button ¥, A
JorY < B.2h Button ¥, A
JorS & non* Button ¥, A
Jorbh & non* Button ¥V, A
- - -, Button A; P =delete

The display toggles between the index of recording x and the time when it occurred,
e.g. Jor | o I.Yh forthe latest incident 1.4 hours ago.

Accepting the display E via the button P deletes the journal and returns to

the submenu.

J.Dul:l

Please note:

¢ If no incident was recorded, the display toggles between Jorx and non,
e The data stored are overwritten after 6 months.
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| 4 Operation |

| 4.9 Diagnosis |

| 4.9.2 Maximum/minimum filling level

In this menu the maximum and minimum filling level saved is displayed or deleted.

Diagnostic |di A > Max/Min Level [OMVI » [Parameter
l4 -

Diagnostics menu Max-/Min memory | - -
The values are displayed as follows: Example:
e Maximum value of filling level, IS 0 Button ¥
e reached x hours/days ago, 8.4 h, Button ¥, A
e minimum value of filling level, 6 0, Button ¥, A
e reached x hours/days ago, c. | h, Button ¥, A
e delete function. - - -, Button A; P = delete

o.0 0]

Menu order:

Accepting the display E via the button P deletes the journal and returns to
the submenu.

Max. value,
time
Min. value,
time
delete

Please note:
e The data stored are overwritten after 6 months.

4.9.3 Maximum/minimum temperature

In this menu the maximum and minimum temperature saved is displayed or deleted.

Diagnostic |di A » [Max/Min Temp [t MM » [Parameter
4 N - emae

Diagnostics menu "I Max-/Min memory _
The values are displayed as follows: Example:
e Maximum value of temperature, 12°C, Button ¥
e reached x hours/days ago, 8.4 h, Button ¥, A
e minimum value of temperature, ¢ 2 (,Button ¥, A
e reached x hours/days ago, c. | b, Button ¥, A
e delete function. - - -, Button A; »> = delete

E.0 N

Menu order:

Accepting the display E via the button P deletes the journal and returns to
the submenu.

Max. value,
time
Min. value,
time
delete

Please note:
e The data stored are overwritten after 6 months.

Please observe protection
note 1ISO 16016.
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| 4 Operation |

| 4.9 Diagnosis |

| 4.9.4 Assigning the switching output for recording

In this menu the switching output for recording is selected. It is only possible to record one switching output.

Diagnostic |di A > Set Jornal Out|SJpu |,  »  |Parameter |out
Diagnostics menu Set recorded output | " Qut1 - Qut_

S J.ou

Selection:
oubk lto oukXx

Please note:

e The figures are saved from the volatile memory to the nonvolatile memory about
every three hours.

e The data stored are overwritten after 6 months.

4.9.5 Delay for min./max. saving (filling level) |

To record reliable values with a fluctuating filling level, a delay period to save the minimum and maximum charg-
ing level can be set. Here the period in seconds is set during which the signal must remain continuous before the
charging level is recorded.

Diagnostic |di A » Delay MM |doMM »  |Parameter
Diagnostics menu Delay storing Min/Max | 4 0 - 100

do.Nn

Setting range:
0 .... 100 seconds

Please note:

e Open the parameter menu by pressing the button .

e Set the value via the buttons ¥ and A and accept via the button P> (e. g. 5 (sec-
onds)).
The device returns to the submenu.

4.9.6 Delay for min./max. saving (temperature) |

To record reliable values in case of fluctuating temperature, a delay period to save the minimum and maximum
temperature can be set. Here the period in seconds is set during which the signal must remain continuous before
the temperature is recorded.

Diagnostic [di A » DelayMM [dtMM|, » | [Parameter
Diagnostics menu Delay storing Min/Max 4 0 - 100

dENN

Setting range:
0 .... 100 seconds

Please note:

¢ Open the parameter menu by pressing the button .

e Set the value via the buttons ¥ and A and accept via the button P (e. g. 5 (sec-
onds)).
The device returns to the submenu.

Please observe protection
note 1ISO 16016.
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a

Breakdowns, causes and elimination |

The errors listed can only be clues to search for the failures. When searching for the failure the adjacent compo-
nents must generally be considered.

In case of breakdown all outputs are set dead-voltage. The four LEDs are illuminated. The failures are saved in
the device until it is switched off.

Breakdowns Causes Elimination
{ ] (no display) No supply voltage 1) Inspect cable and replace, if necessary
Err il « |EOD Error message in the display toggles between, e. g. Err- and E---
EOCOH Error 01 Ambient telrg\f)verature too 1) Observe limit values
E0D2  Emoroz | Ambient teh”i‘gpherat”re 100 |4y Observe limit values
Pt 100 defective 1) Replace feed cable Pt 100
EOOH Error 04 (short circuit) 2) Send device for repair
Pt 100 defective 1) Replace feed cable Pt 100
EOO0B Error 08 (cable break) 2) Send device for repair
. Reed chain defective 1) Replace feed cable
ED 16 Error 16 (short circuit) 2) Send device for repair
Reed chain defective 1) Replace feed cable
eed cable open end device for repair
E032 Error 32 (feed cabl ) 1) Send device f .
Power supply on second
g2y Error 1024 | connector missing, internal 1) Check power supply at second connector
error 2) Please contact the technical support
6 Disposal

In respect of environmental protection we would ask you to dispose of the products on termination of their service
life in accordance with the legal regulations resp. standards that apply.

Gaskets
Gaskets can be disposed of by residual waste.

Electric components
Electric components must be treated as electric waste.

Hydraulic oil
Hydraulic oils must be collected in suitable tanks and disposed of by a waste disposal company.

7 Maintenance and service

NVT-E is a maintenance-free level and level with temperature switch. We recommend to perform a visual inspec-
tion and an operational testing on the NVT-E at least once a year.

= If you find out any irregularities, please consult with KTR.
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8 Spares inventory, customer service addresses |

We recommend to store major spare parts on site to ensure the readiness for use of the machine in case of fail-
ure of the level and temperature control (NVT-E).

Contact addresses of the KTR partners for spare parts and orders can be obtained from the KTR homepage at

www.ktr.com.

KTR does not assume any liability or warranty for the use of spare parts and accessories
& which are not provided by KTR and for the damages which may incur as a result.

KTR Systems GmbH
Carl-Zeiss-Str. 25
D-48432 Rheine

Phone: +49 5971 798-0
E-mail: mail@ktr.com
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Enclosure A |

[9.1

EU Declaration of conformity|

EU Declaration of conformity

according to EU directive 2014/30/EU dated April 26, 2014

The manufacturer - KTR Systems GmbH, D-48432 Rheine - states that the below-mentioned product

Electronic level and temperature controller (NVT-E)

complies with the major requirement of directive 2014/30/EU (Directive for electromagnetic compatibil-
ity) as last amended.

The equipment serves for monitoring level and temperature in tanks for fluid systems.

The a. m. product of the declaration complies with the relevant harmonisation directives of the Union:
DIN EN 61326-1:2013 Electrical measuring, control and laboratory equipment - EMC specifications
This declaration of conformity is issued under the sole responsibility of the manufacturer.

The persons in charge of this declaration of conformity is Mr. Christoph Bettmer having his address at
the company's headquarters.

Rheine, 2026-03-11 ppa. % i. V. 2 ’ jé ‘ é "

Place Date Dr. Norbert Partmann Christoph Bettmer
Head of Engineering and R&D Product Manager
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