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1. INTRODUCTION

The Series DP-4000 is a high-end pressure, differential pressure and flow transmitter based upon a piezoresistive
silicon sensor, with a very high burst pressure. The sensor element is mounted in a stainless steel body. Pressure
on the sensor element creates a very small deflection of the silicon substrate and bridge network. The resulting
strain in the silicon resistors causes a change in the bridge resistance that is proportional to the
pressure/differential pressure applied. The transmitter electronics detects this change in bridge resistance and
converts it into 4-20 mA. The amplifier system is based on a single microprocessor, which ensures a perfect
linearity in the 4-20 mA output, all within an accuracy of 0.075 % or 0.065 % (option).

1.1 DESCRIPTION SERIES DP-4000

The Series DP-4000 is specially designed as a differential pressure transmitter. The wetted parts are standard
made of AISI 316L, other diaphragm materials are available, like Hastelloy C and Tantalum. The process
connections are standard fitted with %” NPT female thread. Oval flanges can be provide as an option for 5” NPT
(f) process connections. All process connections meet the requirements of IEC 61518.

All transmitters are fully temperature compensated, which means that various process temperatures have nearly
no effect on the accuracy of the output signal. When a failure occurs, the transmitter is repairable. However, for
optimum accuracy the transmitter has to be send back to the factory.

1.2 DESCRIPTION SERIES DP-4000 with separate diaphragm seals
The DP-4000 is also available with separate diaphragm seals. Standard the wetted parts are made of AISI 316L,
other materials like Hastelloy C are available as an option.

1.3 DRAIN AND VENT VALVES

As standard the DP-4000 is supplied with two drain valves. They can be screwed from the DP-4000 body to drain
or vent the process. These valves must be kept clean. In case the drain valves are not used closing bolts must be
used.
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2. DIMENSIONAL DRAWINGS
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DP-4000 - Wall mounting

80 (3.15)

+£175 (6.9)

54 (2.13)

143.6

* As standard the DP-4000 will be supplied with two cable entries M20 x 1.5. A cable gland can be supplied on request (extra price).

2.1 APPLICATIONS
The Series DP-4000 can be used in wide variety of applications such as differential pressure, level and flow

measurement.

Differential pressure measurement with Differential pressure measurement
flanged connection and chemical seal. with chemical seals.

\/(SQUARE ROOT)

5 Flow measurement, for example:
Orifice flanges, Pitot tubes and Venturi tubes.

l
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3. INSTALLING THE TRANSMITTER

The Diaphragm, Flange or separate diaphragm seals of the transmitter are protected with a special protection
cap. It is advisable to only remove this protection until installation takes place. Do not damage the diaphragm,
capillaries or any part of the process connection. Do not dismantle the process connection (Sensor body).

3.1 TRANSMITTER HOUSING (Fully rotatable)

The transmitter housing can be rotated 360° degrees both clockwise (right) and
counterclockwise (left). Turn the Allen screw @ on the outside of the housing
half a turn to the left (counterclockwise). Turn the housing to the desired
position (do not turn further than 360°, otherwise damage may occur
internally in the housing!) and tighten the Allen screw properly again. For
optimal reading it is also possible to rotate the graphic display independently of
the housing (§ 7.2 Rotatable display).

3.2 MANIFOLDS (Optional)

The DP-4000 can be supplied with a 3 or a 5 way manifold. The manifold separates the transmitter from the actual
process. The advantage of a manifold is simple installation and easy maintenance without interrupting the
process. This means higher system availability and even simpler commissioning or maintenance purposes. If a
manifold is applied, the process connection will change from %” NPT (f) to % ” NPT (f) thread.

€ - b =

Ff:vi\ :ﬁ\ '-I-:]‘ J"T’M \

4 ) 2 - | [ o 2 -‘\
jeoES P e

3.3 MOUNTING POSITION
When the transmitter is mounted horizontally, the cable gland must be pointed downwards.

3.4 MOUNTING POSITION EFFECT
All transmitters are calibrated in vertical position. If the transmitter is mounted in another position, there can
be a little zero shift. (For example 4.020 mA instead of 4.000 mA).

A After installation of the transmitter the zero must ALWAYS be set to 4.000 mA with P103 Cancel
mounting position effect. This will not affect the span.

3.5 PROCESS CONNECTION
Before mounting of the transmitter, be aware of the correct position of the high and low pressure side.
The process connection is clearly marked with the symbols + and -.

3.6 CALIBRATION
All transmitters are fully calibrated at the factory, to customer specified range. If the calibration is not specified,
the transmitter will be calibrated at the maximum span.
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3.7 WIRING
Under the cover (3) you will find the terminal board.

Illustrative side view f

4-20 mA - Signal Wires

BE KLAY-INSTRUMENTS

Insert the wires into the connector and
@ push the lever down by hand.

The figure above shows the wiring connection of the transmitter. The 2-wires must be connected to + and - on
the terminal board. The wiring terminals can be operated without a screwdriver. The opening levers of the
terminals can be lifted and pressed down by hand. Lift the opening levers of the terminals and insert the
corresponding wires. Press down the levers by hand, the terminal spring will close and the wire is clamped.
Optionally a secondary 4-20 mA output is available on request (Option G190).

The transmitter must be connected with standard two-wire shielded cable. Do not run signal wiring in open trays
with power wiring, or near heavy electrical equipment (Frequency controllers or heavy pumps). Reversing the
polarity will not damage the transmitter, but the transmitter will not function until the wires are properly
connected.

3.8 GROUNDING

The transmitter must always be connected to ground. In case the process connection is already connected
to ground (for example: by tank or pipe line) do not connect the instrument to ground. Please ensure that
the instrument is not connected to ground twice to prevent an Earth loop.

EN-4000/DP/05-2024/08 Page 7
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4. REMAINING

4.1 EXTERNAL LOAD

External loads must be placed in the negative side of the 2-wire loop. The minimum power supply is based
on the total circuit resistance. The maximum external load (Rl max.) for 24 Vdc will be 600 Q (Ohm). At a
higher power supply, the external load can be up to max. 1200 Q / 36 Vdc.

A With a loop resistance of 250 Q a power supply of at least 17 Vdc must be used.

R max. = Voltage - 12 V (min. voltage)

20 mA
1200
c
4-20 mA ° 1000 -
c
l el 800 -
k2l
+ 12-36vac 8 600 -
@ Transmitter = 0 ti
i ratin
Connection External EE, 400 A perating
Resistor b TS
i 200 A
T T
0 12 24 36
Voltage Vdc

4.2 (€ /EMC-RULES

All Klay transmitters are manufactured in accordance with the RFl / EMC directives and comply with the CE
standard. All transmitters are fitted with RFI filters, which provide optimum, trouble-free operation. Our
products are in conformity with EMC-Directive 2014/30/EU based on test results using harmonized standards.

4.3 TRACEBILITY / YEAR OF MANUFACTURING

The year of manufacturing of the transmitter can be traced as follows: take the first two numbers from
the serial number that is engraved in the transmitter and add 1970 to it. Example: Serial Number
4502123. The year of manufacturing is 1970 + 45 = 2013.
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4.4 INTRINSICALLY SAFE (Option Ex)

The Series DP-4000 is also available for intrinsically safe for use in zone 0.

For detailed explanation see “EU-Declaration of conformity” on the last page of this manual. For use in an Intrinsically Safe

&

ATEX — KIWA 15ATEX0031 X
I11G Ex ia ICT5...T4 Ga (-20 < Tamb < 70°C)

Il 1G Ex ia IIC T6 Ga (-20 < Tamb < 31 °C)

IECEx — KIWA 15.0014X

IECEx Ex ia lICT5...T4 Ga (-20 < Tamb < 70°C)

Ex ia IIC T6 Ga (-20 < Tamb < 31°C)

area, use a certified power supply from 12 - 30 Vdc. Installation of this device must be carried out by a certified installer.

Transmitter type and options

Equipment category

Temperature Class

Ambient temperature range

Differential Pressure
Series DP-4000
With closed covers

I1G

T5..T4

-20°Cto +70 °C

Process temperature range:
-20 °Cto +100 °C

Differential Pressure I1'1G T5..T4 -20°Cto +70°C

Series DP-4000

With transparent indicator cover (Option |) Process temperature range:
-20 °Cto +100 °C

Differential Pressure 111G T6 -20°Cto+31°C

Series DP-4000

With closed covers Process temperature range:
-20 °Cto +50 °C

Differential Pressure 111G T6 -20°Cto+31°C

Series DP-4000

With transparent indicator cover (Option |) Process temperature range:
-20°Cto +50°C

Option, Electrical variant Temperature Class Ambient Process Temperature

Temperature

Single 4-20 mA output T4 -20°Cto+70°C -20° Cto +100° C

G190, with dual 4-20 mA Output

G185, with single 4-20 mA output T5 -20°Cto+70°C -20° Cto +100° C

T6 -20°Cto+31°C -20°Cto+ 50°C

Electrical Data

Differential Pressure Series DP-4000
Supply/output circuit (terminals + and -): in type of protection intrinsic safety Ex ia IIC only for connection to a
certified intrinsically safe circuit, only with a supply range from 12 till 30 Vdc, with the following maximum values:
Ui =30 Vdc; li =110 mA; Pi=0,9 W; Li = 0,08 mH; Ci = 41 nF (without cable between terminals + and -).

Differential Pressure Series DP-4000 (Option G190)
Supply/output circuit (terminals + and -) and a 2" Supply/output circuit (terminals + and -) : in type of protection
intrinsic safety Ex ia IIC only for connection to a certified intrinsically safe circuit, only with a supply range from 12 till

30 Vdc, separate for each output, with the following maximum values:

Ui=30Vdc; li=110 mA; Pi=0,9 W; Li = 0,08 mH; Ci = 41 nF (without cable between terminals + and -)

The maximum values are applicable for each output. The maximum connected power for each output is 0,9 W. Not available for T5 and Té6.

Instructions
The instructions provided with the equipment shall be followed in detail to assure safe operation.

Special conditions for Safe use in Zone 0
As standard the transmitter is supplied without a certified cable gland. The cable entry is fitted with a PE
blanking plug for protection during transport. Remove the blanking plug after installing the transmitter.
When using a gland make sure it is certified and complying with applicable protection level of the

transmitter.

Always use the covers supplied by Klay Instruments B.V.
From safety point of view the transmitter must be connected to ground

All certifications are in compliance with ATEX and IECEx scheme rules, and the International Standards: EN IEC 60079-0: 2018,
EN 60079-11: 2012, IEC 60079-0:2017 and IEC 60079-11:2011. The transmitters are certified for use in hazardous areas by KIWA

Nederland B.V.

A DO NOT REMOVE OR UNSCREW THE COVER(S) WHEN AN EXPLOSIVE ATMOSPHERE MAY BE PRESENT.

EN-4000/DP/05-2024/08
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5. GRAPHIC DISPLAY AND NAVIGATION BUTTON

The Series 4000 has a multifunctional display where different values can be displayed simultaneously. The display
is equipped with a backlight. The entire menu is controlled by a navigation button. The navigation button has the
following possibilities of movement: up, down, left, and right. The navigation button needs to be pushed when
conformation or saving is needed.

A Move the navigation button up or down to browse through various menus.
< O > These movements can be distinct in choices of: program points, navigation
v through menu’s and increase or decrease measurement value’s.
a Move the navigation button left or right to navigate horizontally through the
< O > menu or positions on the display.
\
A
q O > It is always possible to return to the previous menu. Move the navigation
v button to the left to return to the previous menu.
A
4 O > By pushing the navigation button each choice will be confirmed or a setting
= will be saved.

Display Series 4000, fully rotatable (360°)

EN-4000/DP/05-2024/08 Page 10



Instruction manual Series DP-4000

B KLAY-INSTRUMENTS

5.1 GRAPHIC DISPLAY READOUT

When the transmitter is powered, a flash screen with the name of the transmitter (Series 4000) and the
software version appears for a few seconds. After this, the home screen will show the measured value as

HART Protocol enabled @ @ Linear output Square root measurement

set in the factory.

0.0% ] 4@ Bargraph 0-100 % from span

[
Absolute measurement .7 IN®ali/J

| | |
4 0 00 ——(&) Actual reading
|
mA

18.5°C

Write protection on/off @7
Secondary Measurement @7

S—C YT

EXPLANATION OF SYMBOLS:

1. — Linear output: Displays when any form of linearization is applied. A straight line means no
linearization is applied. When a linearization is applied a curve will be displayed.

2. - HART® Protocol: Displays a HART symbol.

. — Write protection on/off: Displays if protection against adjustments and configuration is on or off
.— Secondary Value: Displays a secondary chosen measurement.

.— Bargraph 0-100 % from span: Displays the percentage of the measured span.

.= Actual reading: Displays the current measurement in mA, percentage or a selectable unit.

.= Unit: Displays the selected unit.

OCooONOOTUVBAW

5.2 SUMMARY PROGRAMMING POINTS

PROGRAM POINT NAME

P100 Menu-Exit menu
P101 ZERO value

P102 SPAN value

P103 MOUNT correction
P104 UNITS

P105 REVERSE mA

P106 DAMPING

P107 LANGUAGE

P108 DEVICE SETUP

P109 READOUT

P110 CURRENT SIMULATION
P111 TANK LINEARIZATION
P112 BURST MODE

P113 INFORMATION

P114 TRANSFER FUNCTION
P115 FACTORY

P116 FACTORY

. — Absolute Sensor: Displays when the measurement is in absolute range.
.= Square root: Displays when a flow measurement is enabled.

FUNCTION

Start and exit

Zero adjustment (ZERO 4 mA) with or without test pressure
Span adjustment (SPAN 20 mA) with or without test pressure
Cancel mounting position effect (4 mA)

Selection of engineering unit to be displayed

Output selection 4-20 mA or 20-4 mA

Adjustable damping (0.00 till 25.00 s)

Language choice between: English, Dutch, German, Russian, Polish and French.

Configuration of: Protection, Alarm, Backlight, Temperature, Secondary value,
Set time and HART Version.

Readout options on display: Current, unit, percentage and temperature
Current simulation 4-20 mA (Stepwise or free adjustable)

Configuration for tank linearization

Configuration for burst mode

Contact information of Klay Instruments, settings, and software revision
Flow configuration: Linear and (V) Square Root

Only available for the manufacturer

Only available for the manufacturer

EN-4000/DP/05-2024/08
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6. EXPLANATION PROGRAMMING POINTS

6.1 ZERO ADJUSTMENT (ZERO, 4 mA) Qe
P101 The transmitter is set to 0 psi at atmospheric pressure.
The ZERO can be adjusted at a lower or higher point.
This will be explained step by step by an example.

Zero value

Example: Increase ZERO till 100 mbar.
1. The measuring unit of the transmitter is set to psi. If not this can be selected by choosing the right
measuring unit in program point P104 - UNITS (paragraph 6.4)
2. Navigate to program point P101 - ZERO Value, and push the navigation button to enter the menu.
3. Two choices appear on the screen: Set manual and Use process
Set manual = Configuration without test pressure.
Use process = Configuration with applied pressure.
4. Choose Set manual, +000.0 (mbar) will appear on the display.
5. Increase the value with the button to 100 mbar, push to confirm, and select EEEE to save the setting.
The transmitter will return to the home screen. The measurement value at atmospheric pressure
is now 100 mbar. With a applied pressure of 100 mbar, the transmitter will display 4 mA
The menu zero adjustment also has the choice of Use process. The transmitter can be adjusted to zero in a real
process situation. When chosen, the transmitter will measure the pressure in an actual process. This
measurement will be used as the zero value. (4 mA)
1. Navigate to program point P101, and push the button to enter the menu.
2. Choose Use process, and push to confirm. The transmitter will display the actual measured value.
3. Push the navigation button to confirm, and select FffJl[d to save the setting.
4. The transmitter will return to the main menu.

The ZERO will automatically be set to 0.000 when enabling the Square Root function. After enabling the
Square Root function the ZERO (Program point P101) cannot be configured.

6.2 SPAN ADJUSTMENT (SPAN, 20 mA)
P102 This setting can be used to adjust the range (SPAN) according to an A
Span value entered value or adjusted with or without an applied pressure. Qe

The maximum pressure which can be measured (20 mA) is the v

measurement at ZERO (P101) + the entered value SPAN (P102). If the ZERO (P101) is increased then the
maximum measured value will automatically be set higher at the same rate as the zero. This will be explained
step by step by an example.

Example: Measurement range 100 — 2000 mBar =4 - 20 mA.

1. Navigate to program point P102 - SPAN Value, and push the navigation button to enter the menu.

2. Two choices appear on the screen: Set manual and Use process

Choose Set manual, a value will appear on the screen. (Depending on the range.)

3. Adjust the SPAN with the navigation button to 1900 mbar and select m to save the setting.

4. The transmitter will return to the home screen.
The menu span adjustment also has the choice of Use process. The transmitter can be adjusted to the
span in a real process situation. When chosen, the transmitter will measure the pressure in an actual
process. This measurement will be used as the span value. (20 mA)
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1. Navigate to program point P102, and push the button to enter the menu.
2. Choose Use process, and push to confirm. The transmitter will display the actual measured value.
3. Push the navigation button to confirm, and select [il[q to save the setting.
4. The transmitter will return to the main menu.
- P102 is the adjustment of the total span.
I When a compound range must be adjusted (for example -1 bar till +3 bar), a span of 4 bar must be programmed.
The Zero (P101) must be set at -1 bar. The transmitter is adjusted at -1 bar = Zero and +4 bar = Span.
6.3 CANCEL MOUNTING POSITION EFFECT (4 mA) 4
P103 All transmitters are vertically calibrated. If the transmitter is installed <'O°
Mount corr. horizontally, the transmitter has a small mounting position effect on .

the zero (4 mA). The current value will be for example 4,020 mA instead of 4,000 mA. This
effect can be neutralized in this menu.

1. Navigate to program point P103 — MOUNT corr., and push the navigation button to enter the menu.
2. Two choices appear on the screen: Set and Reset
Choosing Set will adjust the zero to 4,000 mA in the mounting position when applicable.
e Select Set and push the button to confirm.
e The Save [&| icon will be displayed to indicate that the setting is saved.
e The transmitter will return to the main menu.
Choosing Reset will put the transmitter back to factory setting. (Vertical adjustment 4 mA)
e Select Reset and push the button to confirm, the setting will be put back to factory
setting. The Save [&7| icon will be displayed to indicate that the setting is saved.
e The transmitter will return to the main menu.

Do not apply pressure while executing Cancel mounting position effect for low pressure ranges, the mounting
A effect on the zero point will be more noticeable, therefore it is important to execute P103 after installing the
transmitter.

6.4 DISPLAY SETTING OF UNITS <‘Q‘>

P104 7

. Various engineering units can be displayed on the display.
Units Factory setting = mbar

1. Navigate to program point P104 — UNIT, and push the navigation button to enter the menu.

2. Several engineering units can be selected. Each selected engineering unit is automatically
converted to the correct value of the corresponding unit.

3. Navigate through this menu and choose the required unit, push to confirm.

4. The Save [5#| icon will be displayed to indicate that the setting is saved.

5. The transmitter will return to the main menu. The measured reading will be displayed in the
chosen unit in the home screen.

A The selected pressure unit is only visible on the display, when UNITS is chosen in program point P109 — Readout.

6.5 OUTPUT SELECTION 4-20 mA or 20-4 mA Y
P105 The transmitter is standard set to 4-20 mA. <’O'>
Reverse mA v

Navigate to program point P105 — Reverse mA, and push the navigation button to enter the menu.
Two choices appear on the screen: 4-20 mA and 20-4 mA

Make an output choice and push to confirm.

The Save [&F| icon will be displayed to indicate that the setting is saved.

The transmitter will return to the main menu.

nhwNPE
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1 6.6 DAMPING ADJUSTMENT A
P 06 The transmitter has an adjustable damping between 0.00 to 25.00 seconds. <'Cv>'>
Damping Factory setting = 0.00 seconds

1. Navigate to program point P106 — DAMPING, and push the navigation button to enter the menu.
Two choices appear on the screen: Set and Reset
3. Make a choice and push to confirm.
Choosing Set allows a value to be set between 0.00 and 25.00 seconds.
e Select Set, and push the button to confirm.
e Adjust the damping with the navigation button, push to confirm.
e The Save [ icon will be displayed to indicate that the setting is saved.
e The transmitter will return to the main menu.
Choosing Reset will put the setting back to factory setting (0.00 seconds)
e Select Reset, and push the button to confirm.
e The Save [&F]| icon will be displayed to indicate that the setting is saved, the setting will be
put back to factory setting: 0.00 seconds.
e The transmitter will return to the main menu.

N

6.7 LANGUAGE 8

P107 In this menu the preferred menu language can be selected. <‘O‘>
Language v

1. Navigate to program point P107 - Language, and push the navigation button to enter the menu.

2. Five choices appear on the screen: English, Dutch, Spanish, German, Russian, Polish and French.

3. Make a choice and push to confirm.

4. The Save [&| icon will be displayed to indicate that the setting is saved.

5. The transmitter will return to the main menu.

6.8 DEVICE SETUP oY

P108 In this menu, several operational settings can be made for the transmitter <'O°

i v
Device setup and the display.

1. Navigate to program point P108 — Device Setup, and push the navigation button to enter the menu.
2. Nine choices appear on the screen: Protection, Alarm output, Backlight, Temp units, Temp
min/max, Sec. Value, Set Time, HART® Version and Polling address
3. Choose the desired option and push to confirm.
4. Below are the choices displayed. They can be selected and configured using the navigation button.
e Protection:
o Local: The local protection for adjusting settings locally on the transmitter.
o External: The external security for adjusting settings remotely on the transmitter by
HART® protocol.
e Alarm output:
o Low: The lower limit of the lowest permissible current value. (3.2 mA)
o High: The upper limit of the maximum permissible current value (22.8 mA)
When exceeding the above limits, a warning symbol will display on the screen.
e Backlight: Choice between: On, Sleep mode (Turn off backlight after 5 minutes) and Off.
The intensity of the backlight is depending on the output current.
e Temp units: Choice between: Celsius and Fahrenheit.
e Temp min/max: Two choices appear on the screen: Readout and Reset
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By choosing Readout the last measured minimum and maximum temperature values of
process and ambient appear. For the process temperature, a new value is stored in a
change of temperature more than 2 °C. For the ambient temperature this is 5 °C. By
choosing Reset the previous stored values will be deleted.

e Sec. Value: Four choices appear on the screen for the secondary readout on the main
screen: Current, Unit, Rate and Temperature.

e Set Time: (Only with HART® 7) An input screen to enter the date and time will appear.

o HART® version: Option between: HART® 5.0 and HART® 7.0.

e Polling Address: A Polling address from 0 ... 63 can be configured (Standard address is 0).

6.9 READOUT A
P109 In this menu, the readout on the display is determined. <’O'>
Readout This is the type of measurement that appears on the home screen. .
Factory Setting = Unit

1. Navigate to program point P109 — READOUT, and push the navigation button to enter the menu.

2. Nine choices appear on the screen:
Current = Present current value (4-20mA)
Unit = Pressure unit as chosen in P104
Percentage =0-100 %
Temperature = Actual sensor temperature (°C or °F) *
Hectoliter = Number of hectoliters (only possible in combination with linearization P111)
Cubic meter = Number of cubic meters (only possible in combination with linearization P111)
Liter = Number of liters (only possible in combination with linearization P111)
Kg = Number of kilograms (only possible in combination with linearization P111) After selecting this
readout the Specific Gravity of the medium (SG = g/cm3) must be entered with a value between 0.2 and
4.0 g/cm3. The specific gravity will appear on the home screen (g/cm?) under the primary chosen
readout. This readout will be indicated as a linear measurement, and displayed by the symbol ¥ on the
home screen.
Tonne = Number of tons (only possible in combination with linearization P111)
After selecting this readout, the Specific Gravity of the medium (SG = g/cm?) must be entered with a
value between 0.2 and 4.0 g/cm3. This readout will be indicated as a linear measurement, and displayed
by the symbol ¥* on the home screen. The specific gravity will appear on the home screen (g/cm?3)
under the primary chosen readout.

3. Navigate to the desired choice, confirm the selection by pushing the navigation button.
The Save [&F| icon will be displayed to indicate that the setting is saved.

4. The transmitter will return to the main menu.

*(Indication of process temperature, accuracy depending on sensor position)

Q For measuring weight (Kg and Tons), a reliable accuracy cannot be guaranteed, the Series 4000 pressure transmitter cannot
compensate for Specific Gravity changes or any thermal increase or decrease.

P110 6.10 CURRENT SIMULATION (4-20 mA) A
) The transmitter can simulate an output between 4-20 mA. <O>
Curr sim. Using five predefined steps or a free selectable value between 3.80 mA to 20.8 mA

(Transmitters with HART® Protocol 3.90 mA to 20.8 mA)

1. Navigate to program point P110 — CURR SIMU, and push the navigation button to enter the menu.
2. Two choices appear on the screen: Set and Free
3. Choosing Set allows a value to be set in five steps: 4, 8, 12, 16, 20 mA

e By default, the current simulation is Not active, as shown in the display

e Choose one of the five steps, and push to confirm
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e The status on the display changes to Active and the current simulation is started for the selected
step.
e Push the navigation button to de-activate the current simulation.
e Move the navigation button to the left to go back and leave this menu.
4. With the option Free, a current between 4 and 20 mA can be configured.
e By default, the current simulation is Not active, as shown in the display.

e Enter the desired value, and push to confirm.
e The status on the display changes to Active, the current simulation is started for the selected value.
e Push the navigation button to de-activate the current simulation.
e Move the navigation button to the left to go back and leave this menu.
6.11 TANKLINEARIZATION A
P111 In this menu, various tank linearization’s can be selected. <‘O'>
Tank lin. v

Factory setting = No linearization

For a horizontal tank or a tank with a cone, linearization can be configured. The
volume as a measured value will be displayed on the home screen. (Must be set in
P104)

The values (configured in the following settings) must be in meters.

Navigate to program point P111 — TANK LIN, and push the navigation button to enter the menu.
Six choices appear on the screen:

No Lin = No linearization

Hor. Tank = Linearization setting for a horizontal tank: cylindrical and elliptic

Vert. Cone = Linearization setting for a vertical tank with a conical bottom.

Vert. Sphere = Linearization setting for a vertical tank with a spherical bottom.

Vert. Trunc = Linearization setting for a vertical tank with a truncated bottom.

Free lin = Free linearization setting, adjustable in 70 free programmable points.

The following describes the setting for each linearization configuration.

LINEARIZATION DISABLE
With the choice No. Lin. an existing linearization can be turned off and can be identified by the symbol on
the home screen: &
Linearization can be recognized by the following symbol on the home screen: &
1. Select No Lin. and confirm this with the button.
2. The Save g icon will be displayed to indicate that the setting is saved.

The following pages describe the setting for each type of linearization.
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LINEARIZATION HORIZONTAL TANK (WITH FLAT END)

L H2

. :
N

1. Navigate to Hor. Tank. with the navigation button, and push to confirm.
2. Two choices appear on the screen: Input and Simulate
3. Select Input, and push to confirm.
4. Six choices appear on the screen:
Display Drawing Explanation
Length L The length of the tank
Height 1 H1 The height of the tank
Height 2 H2 The diameter of the tank (with a cylindrical tank, this is equal to the height of the tank)
Height 3 H3 The height till the topside of the diaphragm (or weld-on nipple)
Height 4 H4 Value must be 0
Fill Height FH The maximum percentage of filling of the tank

5. Fill in each value except Height 4, and confirm each selection with the control button. The
values must be entered in meters.

6. Select FM3 to save the setting.

7. The transmitter will return to the main menu.

SIMULATION

After linearization is entered and stored, it is possible to perform a simulation based on the

entered value’s. Based on the value entered in mWC, the transmitter will display the number of
hectoliters (on the basis of the specified linearization values).

Navigate to program point P111 — TANK LIN, and push the navigation button to enter the menu.
Navigate to Hor. Tank. with the navigation button, and push to confirm.

Two choices appear on the screen: Input and Simulate

Select Simulate, and push to confirm.

Fill in the desired value based on mWC, the number of hectoliters change directly with a

change in the value mWC.

nhkwhpeE
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LINEARIZATION HORIZONTAL TANK WITH A PARABOLIC END (CYLINDRICAL OR ELLIPTIC)

L

- g
/

1. Navigate to Hor. Tank. with the navigation button, and push to confirm.
2. Two choices appear on the screen: Input and Simulate
3. Select Input, and push to confirm.
4. Six choices appear on the screen:
Display Drawing Explanation
Length L The length of the tank
Height 1 H1 The height of the tank
Height 2 H2 The diameter of the tank (with a cylindrical tank, this is equal to the height of the tank)
Height 3 H3 The height till the topside of the diaphragm (or weld-on nipple)
Height 4 H4 The length of 1 parabolic end of the cylinder
Fill Height FH The maximum percentage of filling of the tank
5. Fill in each value, and confirm with the navigation button. The entered value’s must be in meters.
6. Select [N to save the setting.
7. The transmitter will return to the main menu.
SIMULATION

After linearization is entered and stored, it is possible to perform a simulation based on the
entered value’s. Based on the value entered in mWC, the transmitter will display the number of
hectoliters (on the basis of the specified linearization values).

nhkwnNeE

Navigate to program point P111 — TANK LIN, and push the navigation button to enter the menu.
Navigate to Hor. Tank. with the navigation button, and push to confirm.

Two choices appear on the screen: Input and Simulate

Select Simulate, and push to confirm.

Fill in the desired value based on mWC, the number of hectoliters change directly with a

change in the value mWC.

EN-4000/DP/05-2024/08 Page 18



Instruction manual Series DP-4000 .': KI_AY'INSTH“MENTS

LINEARIZATION VERTICAL TANK WITH A CONICAL BOTTOM

1. Navigate to Vert. Cone. with the navigation button,
and push to confirm.

2. Two choices appear on the screen: Input and
Simulate

3. Select Input, and push to confirm.

4. Six choices appear on the screen:

H1 Display Drawing Explanation

Height 1 H1 The height of the tank

Diameter D The diameter of the tank

Height 2 H2 the height of the cone

Height 3 H3 The height till the topside of the
diaphragm

Height 4 H4 The height of the parabolic tank roof

. . The maximum percentage of filling
Fill Height FH of the tank
L\

5. Fillin each value, and push to confirm.
The entered value’s must be in meters.
6. Select il to save the setting.
7. The transmitter will return to the main menu.

SIMULATION

After linearization is entered and stored, it is possible to perform a simulation based on the
entered values. Based on the value entered in mWC, the transmitter will display the number of
hectoliters (on the basis of the specified linearization values).

1. Navigate to program point P111 — TANK LIN, and push the navigation button to enter the
menu.

Navigate to Vert. Sphere. with the navigation button, and push to confirm.

Two choices appear on the screen: Input and Simulate

Select Simulate, and push to confirm.

Fill in the desired value based on mWC, the number of hectoliters changes directly.

ninhewnN

LINEARIZATION VERTICAL TANK WITH A SPHERICAL BOTTOM

1. Navigate to Vert. Spere. with the navigation
button, and push to confirm.

2. Two choices appear on the screen: Input and
Simulate

3. Select Input, and push to confirm.

4. Six choices appear on the screen:

Display Drawing Explanation

Height 1 H1 The height of the tank

Diameter D The diameter of the tank

Height 2 H2 the height of the spherical bottom

Height 3 H3 The height till the topside of the

diaphragm

Height 4 H4 The height of the parabolic tank roof
) . The maximum percentage of filling

Fill Height FH of the tank

5. Fillin each value, and push to confirm.
The entered value’s must be in meters.
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6. Select I to save the setting.

7. The transmitter will return to the main menu.

SIMULATION

After linearization is entered and stored, it is possible to perform a simulation based on the
entered value’s. Based on the value entered in mWC, the transmitter will display the number of
hectoliters (on the basis of the specified linearization values).

Select Simulate, and push to confirm.

nhewWNPE

Navigate to program point P111 — TANK LIN, and push the navigation button to enter the menu.
Navigate to Vert. Cone. with the navigation button, and push to confirm.
Two choices appear on the screen: Input and Simulate

Fill in the desired value based on mWC, the number of hectoliters change directly.

LINEARIZATION VERTICAL TANK WITH A TRUNCATED BOTTOM

D1

H1
FH

6. Select MM to save the setting.

7. The transmitter will return to the main menu

1. Navigate to Vert. Trunc. with the navigation
button, and push to confirm.
2. Two choices appear on the screen: Input and
Simulate
3. Select Input, and push to confirm.
4. Six choices appear on the screen:
Display Drawing Explanation
Height 1 H1 The height of the tank
Diameter 1 D1 The diameter of the tank
Height 2 H2 the height of the cone
Height 3 H3 The height till the topside of the
diaphragm
*Diameter 2 D2 The diameter of the truncated
bottom
. R The maximum percentage of
Fill Height FH filling of the tank
5. Fill in each value, and confirm with the

navigation button. The entered value’s must
be in meters.

*It’s also possible that Height 4 (H4) is visible on the screen. There is nothing wrong. Diameter D2 is the same value as Height H4. You

can fill in the same value.

SIMULATION

After linearization is entered and stored, it is possible to perform a simulation based on the
entered value’s. Based on the value entered in mWC, the transmitter will display the number of
hectoliters (on the basis of the specified linearization values).

Select Simulate, and push to confirm.

nihwhNe

Navigate to program point P111 — TANK LIN, and push the navigation button to enter the menu.
Navigate to Vert. Trunc. with the navigation button, and push to confirm.
Two choices appear on the screen: Input and Simulate

Fill in the desired value based on mWC, the number of hectoliters change directly.
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FREE LINEARIZATION

FREE LINEARIZATION IN PROCESS

Navigate to program point P111 — TANK LIN, and push to confirm.
Navigate to Free lin. with the navigation button, and push to confirm.
Two choices appear on the screen: Measured and Manual

Select Measured to configure a free linearization in a process situation.
Two choices appear on the screen: Input and Simulate

Select Input, and push to confirm

Five choices appear on the screen:

NouneswNRE

Clear table: The previous entered values for linearization will be deleted. It is advisable to use
this feature for each time a new linearization is configured.

A All entered values and dimensions of an existing / previous linearization will be erased.

Volume units: Select the preferred unit: Liters, Hectoliters, Kg and Tons (after linearization
the unit can be changed and selected in P109)

Height: The height of the tank can be filled in (highly recommended for an accurate linearization).
The transmitter will determine with this height the span. A linearization will be made with the
smallest possible deviation. Factory setting = Saved span in P102.

Start Point: The filling of a tank can be measured up to 70 points. The transmitter must be
installed in an actual process to accomplish these measurements. The measuring must take
place from low to high. (Filling an empty tank). The actual measuring will be displayed on the
screen in percentage (%) for Xn (filling) and for Yn the measured volume. To enter the next
measured point, move the navigation button up and enter the values.

Save: When all desired measurements are completed and all parameters have been set, the
linearization must be saved. Push the navigate button to the left and select Ffifl[ to save the
linearization. The transmitter will return to the main menu.

/\ WARNING AND PRECAUTIONS

e When a tank filling (Xn) does not reach 100 % of the height of the tank, the transmitter will
calculate the remaining part. This calculating method is linear and will only be used for the
remaining part up to 100 %.

Linearized Filling [ *f------ Linear calculation up to 100%

e Itis not advisable to manually adjust the SPAN in program point P102 after a linearization has
been configured. If the SPAN is adjusted after a linearization configuration, a warning will
appear on the screen when entering P102.

e When the a free linearization is used for measuring weight (Kg and Tons), a reliable accuracy
cannot be guaranteed due to external influences such as heat and tank wall expansion. The
change of Specific Gravity due to different temperatures cannot be compensated by the
Series 4000 pressure transmitter.

SIMULATION
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After linearization is entered and saved, it is possible to perform a simulation. (Based on the
saved linearization) The transmitter will convert the entered mWC to hectoliters.
FREE LINEARIZATION MANUALLY

When it is not possible to enter and measure for a linearization in an actual process condition, a
free linearization can be configured manually. Known measurements values and volumes must

be entered manually in the transmitter.

Navigate to program point P111 — TANK LIN, and push the navigation button to enter the menu.
Navigate to Free lin. with the navigation button, and push to confirm.

Two choices appear on the screen: Measured and Manual

Select Manual to configure a free linearization manually.

Two choices appear on the screen: Input and Simulate

Select Input, and push to confirm.

Five choices appear on the screen:

NounspwNE

Clear table: The previous entered values for linearization will be deleted. It is advisable to use
this feature for each time a new linearization is configured.

A All entered values and dimensions of an existing / previous linearization will be erased.

Volume units: Select the preferred unit: Liters, Hectoliters, Kg and Tons (after linearization
the unit can be changed and selected in P109).

Height: The height of the tank can be filled in (highly recommended for an accurate
linearization). The transmitter will determine with this height the span. A linearization will be
made with the smallest possible deviation. Factory setting = Saved span in P102.

Start Point: The contents of a tank can be configured up to 70 points. The entered value’s
must be from low to high (Filling an empty tank). The manually entered values will be
displayed on the screen in percentage (%) for Xn and for Yn in Hectoliters. To enter the next
measured point, move the navigation button up and enter the values.

Example: A tank filling must programmed /\

in the transmitter. Yn5 : 85 %

e  Choose Clear Table to remove all Xn5 : 3400 liter
possible previous settings.

e Choose the preferred Volume units. Yn4 : 65 %

e  Fillin the Height of the tank (highly Xn4 : 2600 liter
recommended for an accurate
linearization).

Yn3 : 40 %

e In menu Start Point the linearization X3 : 1600 liter

points can be filled in. In Xn1 the
percentage of the filling must be filled

in. In Yn1 the corresponding volume. Yn2:8%
After this, there are 69 more Xn2 : 320 liter
linearization points available.
e  When all (needed) points are filled in, Yn1:0 %
Xn1 : 0O liter

the linearization must be saved. Push
the navigation button to the left and
select SAVE to save this linearization.

The figure shows a tank with standard dimensions. Free linearization can applied on a wide
variety of tanks with non-standard dimensions.
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Save: When all desired measurements are completed and all parameters have been set, the
linearization must be saved. Push the navigation button to the left to Exit and select il
to save the linearization. The transmitter will return to the main menu.

A WARNING AND PRECAUTIONS
e  When a tank filling (Xn) is not configured till 100 %, the transmitter will calculate the

remaining part. This calculating method is linear and will only be used for the remaining part
up to 100 %.

Linearized Filling l -~ Linear calculation up to 100%

e |tis not advisable to manually adjust the SPAN in program point P102 after a linearization has
been configured. If the SPAN is adjusted after a linearization configuration, a warning will
appear on the screen when entering P102.

e When the a free linearization is used for measuring weight (Kg and Tons), a reliable accuracy
cannot be guaranteed due to external influences such as heat and tank wall expansion. The
change of Specific Gravity due to different temperatures cannot be compensated by the
Series 4000 pressure transmitter.

SIMULATION
After linearization is entered and stored, it is possible to perform a simulation. (Based on the
stored linearization) The transmitter will convert the entered mWC to hectoliters.

As an option the Series 4000 and 4000-SAN can be delivered with option G171. This is a special setting of the software,
A enabling the display to show a reading in weight.

P112 6.12 BURST MODE
The transmitter (Only when HART® is present) can be configured for Burst mode. <é'>
S LICTE This will enable continuously broadcasting standard HART® reply messages. v
Navigate to program point P115 — Burst Mode and push the navigation button to enter the menu.
A message appears on the screen, push to enter this menu.
Three choices appear on the screen: 0, 1 and 2
With these choices, three distinct types of burst messages can be configured. Make a choice, and
push the button to confirm.
5. Four choices appear on the screen: Mode Cntrl, Cmd number, Period and Trigger with these choices
the chosen burst message (0,1 and 2) can be configured. Select Mode Cntrl, and push to confirm.
6. Two choices appear on the screen: On and Off
e Choose On to turn on burst mode.
e Choose Off to turn off burst mode.
7. Select Cmd number, and push to confirm.
Five choices appear on the screen:
e Cmd 01 = PRIMARY VARIABLE
e Cmd 02 = CURRENT AND PERCENT OF RANGE
e Cmd 03 = DYNAMIC VARIABLES AND CURRENT
e Cmd 09 = DEVICE VARIABLES WITH STATUS
e Cmd 48 = ADDITIONAL TRANSMITTER STATUS
Choose the preferable burst mode, and push to confirm.
8. Select Period, and push to confirm.
Two choices appear on the screen: Max Time and Min Time
e Select Max Time to set the maximum amount of time when the message will be send.

ol A
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This value can be set from 0.5 to 3600 seconds.
e Select Min Time to set the minimum amount of time when the message will be send.
This value can be set from 0.5 to 3600 seconds.
Enter the preferred value, and push to confirm.
9. Select Trigger, and push to confirm.
10. Five choices appear on the screen:
Continuous = The Burst message is send continuously.
Windowed = The Burst message is triggered when the measured value deviates more than the
specified trigger value.
Rising = The Burst message is triggered when the measured value rises above the triggered value.
Falling = The Burst message is triggered when the measured value falls below the triggered value.
On-Change = The Burst message is triggered when any value in the measuring changing.
Choose the desired burst mode, and set the preferred parameters.

A

P113 6.13 INFORMATION <'O‘>

This menu shows a collection of information from the transmitter and contact v
Information - .
information from the manufacturer.

1. Navigate to program point P113 - Information and push the navigation button to enter the menu.
2. Push the navigation button up and down to see all of the information
3. Push the button to leave this menu.

Below is a representation of this information screen:

Klay Instruments
www.klay.nl

+31521591550

Version - Software revision

No: - Serial number transmitter

Zero - Zero (Bar)

Span - Span (Bar)

Damping - Damping (in seconds)

Output - Output 4-20 or 20-4 mA

Local Prot - Protection On or Off

Alarm - Alarm output (3.2 or 22.8 mA)

Sec. Value - Selected secondary configuration

Backlight - Backlight On, Sleep mode or Off

Temp - Temperature unit Celsius or Fahrenheit

HART® version - HART® version 5 or 7 (when HART® is present)

P114 6.14 SQUARE ROOT iy

In this menu the characteristics of a flow, volume and differential pressure <lC)‘>

Square root v

measuring can be configured. The following options are available:

1. Navigate to program point P114 — Square root, and push the navigation button to enter the menu.
2. Five choices appear on the screen:
e Function
o Linear: The differential pressure measuring between 0 and 100 % of the span.
o Square root: Flow and Volume measuring
The Zero (Program point P101) will automatically be set to 0.000 when enabling the
Square Root function. After enabling the Square Root function, the Zero (Program
point P101) cannot be configured.
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e Cut off: The Square root function can be enabled with an adjustable cut off value
between 0 and 20%. The cut off adjustment prevents high gain on low values from the
Square Root extraction.

100%
=== Linear output
80 - Square root
Cut off adjustment
60
The diagram on the left shows a cut off
40 adjustment at 20 %. From O till 20 % the
Square root output will use the linear
20 output value instead of the high gain
Square Root extraction.
0I""I""I""I""I""I

0 20 40 60 80 100%

e Square Root unit: Multiple engineering units can be selected. Each selected unit is
automatically converted to the correct value of the corresponding unit. The following
units can be selected:

Volumetric Flow units

Unit Description
ft3/m Cubic feet per minute
gal/m Gallons per minute
I/m Liters per minute
iGal/m Imperial gallons per minute
m3/h Cubic meter per hour
gal/s Gallons per second
Mgal/d Million gallons per day
I/s Liters per second
Mi/d Million liters per day
ft3/s Cubic feet per second
ft3/d Cubic feet per day
m3/s Cubic meters per second
m3/d Cubic meters per day
iGal/h Imperial gallons per hour
iGal/d Imperial gallons per day
m3/h Normal cubic meter per hour (MKS System)
I/h Normal liter per hour (MKS System)
ft3/m Standard cubic feet per minute
ft3/h Cubic feet per hour
m3/m Cubic meters per minute
bbl/s Barrels per second (1 barrel equals 42 U.S. gallons)
bbl/m Barrels per minute (1 barrel equals 42 U.S. gallons)
bbl/h Barrels per hour (1 barrel equals 42 U.S. gallons)
bbl/d Barrels per day (1 barrel equals 42 U.S. gallons)
gal/h Gallons per hour
iGal/s Imperial gallons per second
I/h Liters per hour
gal/d Gallons per day
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Mass Flow units

Unit Description

g/s Grams per second
g/m Grams per minute
g/h Grams per hour

kg/s Kilograms per second
kg/m Kilograms per minute
kg/h Kilograms per hour
kg/d Kilograms per day
T/m Metric tons per minute
T/h Metric tons per hour
T/d Metric tons per day
Ib/s Pounds per second
Ib/m Pounds per minute
Ib/h Pounds per hour

Ib/d Pounds per day

sT/m Short tons per minute
sT/h Short tons per hour
sT/d Short tons per day
IT/h Long tons per hour
IT/d Long tons per day

To display the Square Root output on the display, navigate to program point P109 -
READOUT, and push to confirm. Navigate to Square Root and push to confirm.

The readout on the display will now show the Square Root output, and displayed by the
symbol ¥ on the home screen.

The scale of the readout can be adjusted between > 0 and 100 by adjusting the scaling in
the Lower and Upper range values.

e Unit LRV: The Lower Range Value can be adjust between > 0 and 100.
Push the navigation button to enter the menu. A value can be entered. Push to confirm.
The Save [&#| icon will be displayed to indicate that the setting is saved

e Unit URV: The Upper Range Value must be at least 2 10 higher than the Lower Range
value and can be adjusted up to 100. Push the navigation button to enter the menu. A

¥ icon will be displayed to indicate

value can be entered. Push to confirm. The Save

that the setting is saved.

P115 6.15 FACTORY

Service .
Only available for the manufacturer.

P116 6.16 FACTORY

Service Only available for the manufacturer.
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7. PROGRAMMING THE SERIE DP-4000

7.1 PROGRAMMING via HART

When using HART® or a Hand Held Terminal (HHT), a minimum resistance of 250 Q must be
present in the loop of the 2-wire system. This is necessary for proper communication (see drawing
below). A power supply of at least 17 Vdc must be used.

The Series DP-4000 can be easily programmed with the Hand Held Terminal (HHT) from the HART®
Foundation (275 or 375 HART® Communicator).

This is only possible if the option H (HART protocol) is chosen.

Option 1: HART® Handheld terminal connected across the transmitter.

17-36 Vdc Power
Supply

2500

Option 2: HART® Handheld terminal connected across the loop resistor.

+
Power

17 -36 Vdc Supply

PROGRAMMING by using DTM:

There is an instruction manual available which is a guide for installing and using the Klay Series 4000
HART DTM. This DTM is developed to make configuration changes of Klay Series 4000 HART
transmitters easy. This DTM can be used with almost every FDT-container. The most recent version
of the DTM file (zip file) is available on: www.klay-instruments.com under section “Downloads”,
Software, Series 4000 zip files. Unzip and run the DTM Klay Series 4000 HART.exe.
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7.2 ROTATABLE DISPLAY

The display from Series 4000 is fully rotatable. To rotate the display, place a small screw driver into the recess on
top of the display. Turn it by hand by moving the screw driver into the desired direction, use the other hand to
guide this movement to avoid any damages. The display can be turned both left and right.
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B KLAY-INSTRUMENTS

8. SPECIFICATIONS

Ex - Temperature Class T5...T4
Ex - Temperature Class T6

Manufacturer Klay Instruments
Instrument Series DP-4000
Output 4-20 mA
HART® Protocol
Standard : 12 -36 Vdc
Power Supply Ex: 12 -30Vdc .
HART® : 17 — 36 Vdc (Standard) min. 250 Q
17 — 30 Vdc (Ex) min. 250 Q
TD 10:1-0.075%
Accuracy 1 TD20:1-0.1%
TD40:1-0.15%
TD >40:1-0.005% x TD
Adjustable span ranges
Ranges Code Max. overpressure
Min. Span Max. Span
Series DP-4000 A 0 - 10 mbar 0 - 60 mbar
B 0 - 10 mbar 0 - 400 mbar
160 bar
C 0 - 20 mbar 0 - 2000 mbar
D 0-0,2 bar 0-20 bar
Process Temperature ?
Standard [ -20°C to +80°C (-4°F to 176°F) (Optional 100°C)

-20°C to +100°C (-4°F to 212°F)
-20°C to +50°C (-4°F to 176°F)

Ambient Temperature

Standard
Ex - Temperature Class T5...T4
Ex - Temperature Class T6

-20°C to +70°C (-4°F to 158°F)
-20°C to +70°C (-4°F to 158°F)
-20°C to +31°C (-4°F to 104°F)

Damping

0.00 seconds to 25.00 seconds
Standard: 0.00 seconds.

Protection Grade

IP66

Material

Housing
Wetted parts

AISI 304 (Optional AISI 316)
AISI 316 L and Viton O-Ring (Other materials on request)

1: To achieve the highest accuracy, always choose the instrument range closest to the required Calibrated span.
Example: Required Calibrated range 0 — 300 mbar, choose range B
2: For higher temperatures use other kind of pressure transmitters, or contact Klay Instruments for information.
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9. PRECAUTIONS AND WARNINGS

e  Check if the specifications of the transmitter meet the needs of the process conditions

e When the Series DP-4000 is used as a level transmitter, be aware of the place where the transmitter is mounted.
Here are some suggestions:
1. Do not mount a level transmitter in or near filling or discharging pipes.
2. In case of automatic cleaning systems or hand cleaning: never point the water jets on the diaphragm,
take necessary steps to avoid this. Guarantee will not be granted.

e When the Series DP-4000 is used as a pressure transmitter, be aware of the following points:

1. Rapid closing valves in combination with high flow velocity will cause water hammer(spikes) and can
destroy the transmitter. Do not mount a transmitter near such valves, always a few pipe bends away up
or down stream (avoid suction).

2. Install a pressure transmitter a few pipe bends away from pumps, as well on the suction or pressure
side of the pump

e The diaphragm of the transmitter or remote seals are protected with a special protection cap. Protect the diaphragm
until installation takes place, to prevent damaging of the diaphragm.

e Assoon as the wiring is brought inside through the cable gland and connected to the terminal board, make sure the
cable gland is tightly fixed, so that moisture cannot enter into the electronic housing.

e The covers @ and @ must be fully engaged, so that moisture cannot ingress into the electronic housing.

e The warranty is 1 year from delivery date. Klay Instruments does not accept liability for consequential damage of any
kind due to use or misuse of the Series DP-4000. Warranty will be given, to be decided by the manufacturer.
Transmitter must be shipped prepaid to the factory on manufacturers authorization.

e  Klay Instruments reserves the right to change its specifications at any time, without notice. Klay Instruments is not
an expert in the customers process (technical field) and therefore does not warrant the suitability of its product for
the application selected by the customer.

Manufactured by:

Nijverheidsweg 5 7991 CZ DWINGELOO
BZ KLAY-INSTRUMENTS 0. Box 13 7950 A DWINGELOD
. Tel: +31-521-591550 The Netherlands
www.klay-instruments.com Fax: +31-521-592046 E-mail: info@klay.nl
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Appendix: EU-Declaration of conformity.

EU-DECLARATION OF CONFORMITY
BE KLAY-INSTRUMENTS

Klay Instruments B.V.
Nijverheidsweg 5, 7991 CZ Dwingeloo, The Netherlands

Certify that the equipment intended for use in potentially explosive atmospheres, indicated here after:
Electronic Pressure / Level Transmitter Series 4000, Series 4000-SAN and Series 4000-VALVE
Differential Pressure Transmitter Series DP-4000
Temperature Transmitter TT-4000 and TT-4000-REMOTE

Are in accordance with:

e Directive 2014/34/EU (Equipment and protective systems intended for use in potentially
explosive atmospheres).

e Directive 2014/30/EU (Electro Magnetic Compatibility).

e Harmonized standards:

- EN 60079-0: 2018 (General rules)

- EN60079-11:2012 (Equipment protection by intrinsic safety "i")

- EN61326-1: 2013 (3,Electrical equipment for measurement, control and laboratory use—
Part 1)

- EN-ISO-IEC 80079-34:2018 (Potentially explosive atmospheres — Application of Quality
Systems)

- IEC61000-6-2:2001 (EMC, Immunity in industrial location)

- |EC61000-6-3:2001 (EMC, Emission in industrial location)

- |EC61000-6-4:2001 (EMC, Emission in industrial location)

- IEC 61298-3 (Test for the effects of influence quantities. Test 13.1 Common mode
interference and 13.2 Normal mode interference (series mode)).

e The type (protection mode Intrinsic Safety “ia”) which has been the subject of;
EC-type Examination, Certificate Number: KIWA 15ATEX0031 X, Issue 2
Delivered by Kiwa Nederland B.V. (Unit Kiwa ExVision), Wilmersdorf 50, 7327 AC Apeldoorn,
The Netherlands, Notified body No. 0063

Manufacturing plant in Dwingeloo which has been the subject of;

Production Quality Assurance, Notification Number: DEKRA 12ATEXQQ0041, Issue 4
Delivered by DEKRA Certification, Meander 1051, 6825 MJ Arnhem,

The Netherlands, Notified body No. 0344

Date: May 25%, 2021 Signature: ™
E. Timmer ( e
Managing Director — Klay Instruments B.V. =

N1GExiallCT4Ga or
I1GExiallCT5Ga and
11 GExiallCT6 Ga

@ The marking of the equipment for gas group for use in
zone O:

Il equipment for use in industries above ground (and not in mines endangered by
firedamp).
1 equipment for use in Zone 0

EN-4000/DP/05-2024/08 Page 31



Instruction manual Series DP-4000 .': KI_AY'INSTH“MENTS

G equipment for use with gas, vapours or mists

Ex equipment in compliance with European standards for explosive atmospheres

ia equipment in compliance with specific building rules for intrinsically save equipment

[e equipment for use with gas of subdivision C

T4 equipment whose surface temperature does not exceed 135°C when used in an
ambient temperature < 70°C.

T5 equipment whose surface temperature does not exceed 100°C when used in an
ambient temperature < 70°C.

T6 equipment whose surface temperature does not exceed 85°C when used in an

ambient temperature < 31°C for the highest temperature class T6.

Ingress Protection Grade, Series 4000, 4000-SAN, 4000-VALVE, DP-4000, TT-4000 and TT-4000-
REMOTE: IP 66.

Furthermore, whatever the protection mode, only use cable glands with a protection degree of
at least IP 66. Be sure the cable diameter complies with the selected cable gland. Tighten the
cable gland in a proper way. Never forget to mount the covers of the electronics housings in a
proper way.

For other technical details, refer to the instruction manuals of the transmitters.
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