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The Company

We are an established world force in the design and manufacture of measurement products for industrial process control, flow
measurement, gas and liquid analysis and environmental applications.

As a part of ABB, a world leader in process automation technology, we offer customers application expertise, service and support
worldwide.

We are committed to teamwork, high quality manufacturing, advanced technology and unrivalled service and support.

The quality, accuracy and performance of the Company’s products result from over 100 years experience, combined with
acontinuous program of innovative design and development to incorporate the latest technology.
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1. Installation

1 Installation

The Models JAX of CAMPO Series instruments are equipped with four standard legs for direct panel or wall mounting. Particular
attention must be paid to the selection of the mounting site, to protect the equipment from exposure to vibrations, corrosive

vapors, moisture, or ambient temperatures exceeding the recommended limits.

1.1 Panel mounting

Insert the instrument housing into an opening made in the panel (Fig. 1.1.1) and fasten it in place by means ofthe four legs and the

corresponding adapter plates (Fig. 1.1.2).
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Fig. 1.1.1 "PANEL CUT-OUT"

1.1 Wall mounting
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Fig. 1.1.2 "PANEL MOUNTING"
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Wall mounting requires the installation of two metal brackets provided with legs for wall mounting. The instrument housing is
fastened to the panel by screwing four M6 screws into the threaded holes in the legs (Fig. 1.2.2). The center distances of the

threaded holes in the mounting legs are shown on the left of figure below.
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2. Connections 2 Connections

The Models JAX of CAMPO Series instruments are equipped with four standard legs for direct panel or wall mounting. Particular
attention must be paid to the selection of the mounting site, to protect the equipment from exposure to vibrations, corrosive
vapors, moisture, or ambient temperatures exceeding the recommended limits.

2.1 Compressed air supply

The pneumatic connections (1/4”NPT) are located in the back-housing and are identified by “SUPP” (air supply input) and “OUT”
(control signal output). The pneumatic instrumentation operation depends on the purity of the air supply. A filter, generally an
integrated filter, must be installed in the air pressure relief system upstream to each instrument. To prevent rusting, use only
pneumatic connections in non-ferrous material (copper, nylon or polyethilene). The horizontal supply line should run towards the
instrument with a minimal 2% slope. The connection of the supply line to the compressed air manifold must be made in the upper
part of the tubing to keep condensate from entering the instrument. If necessary, a moisture trap can be installed upstream to the
filter to remove any water or oil in the air supply. For a correct operation of the pressure reducer filter, the minimal air pressure
must be set at 2.8 - 3 bar. We advise against the indiscriminate use of a single reducer supplying many instruments, since abrupt
variations in air consumption, due to the simultaneous operation of several instruments, might adversely affect the operation of
each control unit.

N.B. For Controllers equipped with Auto/Manual Panel see paragraph 2.3
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Pressure reducer filter

W\ ) ) Control valve

Air cut-off valve

Compressed air supply - main line
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Fig. 2.1.1 - Compressed air supply connections

CAMPO Series Pneumatic Controllers | O/CAMPO-EN Rev. B 5



2.2 Pneumatic control valve installation 2 Connections
The control output from the controllers has a standard value of 3 +15 psi (0.2 +1 bar). The signal must be transmitted to the
pneumatic control valve via a 4x6 copper or nylon tube. Make sure that the pneumatic connection line is completely air-tight, since
any leak of air, though minimal, would change the characteristic of the control action. We recommend checking the line for leaks
by spraying all joints and connections with soapy water.

Before installing the pneumatic valve, make sure that the tubing conveying the process fluid is clean by blowing a strong blast of
steam or compressed air into the tubing, when possible. The installation of a filter upstream to the valve will prevent the dirt from
entering the throttling element. In order to perform a periodic maintenance on valves mounted in non-stop operating systems, we
advise installing two upstream and downstream cutoff valves and one bypass valve.

The bypass valve can be used to manually control the process when the control valve is temporarily disconnected. The cutoff
valves should have an internal diameter equal to that of the control valve, which will facilitate manual control operations. When
installing the pneumatic valve, make certain that the fluid in the tubing flows in the direction shown by the arrow located on the
valve body.
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SUPPLY (20 psi - 1.4 bar)

Pressure tap ith 1/4
in. tubing and valve
(recommended with
Bourdon tube element
but not supplied

Cut-off valve (4) Cut-off valve (4)

Control valve (3)

Bypass valve (5)

Line filter

Fig. 2.2.1 - Pneumatic control valve installation
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2.3 External Automatic/manual selection panel

Use the automatic/manual selection panel to override the
automatic control system, to operate the system manually or
when the control conditions are difficult. The control panel
mod. 251 consists of a two position switch (automatic and
manual), a control knob and a pressure gauge that indicates
the preset output signal. Before operating a control unit
equipped with an automatic / manual selector panel, make
certain that the operation procedure described in paragraph 3
has been fulfilled.

A - Turn the selector on manual (M).

B - Close the pneumatic control valve by turning the control
knob.

C - Completely open the cutoff valves situated upstream and
downstream to the control valve. Make sure that the bypass
valve is closed (see Fig. 2.2.1).

D - By turning the control knob, gradually open the pneumatic
valve until the black indicator of the controller coincides with
the red indicator.

E - Turn the selector on automatic (A). The automatic/manual
selector panel mod. 251 is used to shift from the automatic to
the manual operation. To perform this operation, the pneumatic
output signal and the control signal (indicated by the output
pressure gauge) must be under equal pressure. Turn the
selector on the left on manual (M).

100

Auto/Manual

Fig. 2.3.2 - Connections of controller with Auto/Manual external panel
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Fig. 2.3.1 - Controller with Auto/Manual external panel
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3. Operation 3 Operation

If the control unit is provided with an auto/manual selection panel, set the selector on automatic.

3.1 Controller On/Off
A - Apply a 20 psi air supply (=1.5) and open the bleed valve of the pressure reducer filter (see Fig. 2.1.1) until any condensate has
been completely discharged.

B - Use the set point knob (25) to adjust the red indicator (22) to the set point.

C - Rotate the knob (10) to adjust the proportional band to a 0% width and check the selected action of the instrument (DIRECT=
the output signal increases as the variable increases; REVERSE= the output signal increases as the variable decreases).

D - Make sure that the bypass valve (5) supplied with the pneumatic valve (3) is completely closed and that the downstream cutoff
valve (4) is fully open (see Fig. 2.2.1).

E - Open the cutoff valve (4) situated upstream to the pneumatic valve slowly and completely (see Fig. 2.2.1).

@

On/Off unit

Fig. 3.1.1 - On/Off controller
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3.2 Proportional Controller 3 Operation

A - Apply a 20 psi air supply (+1.5) and open the bleed valve of the pressure reducer filter (see Fig. 2.1.1) until any condensate has
been completely discharged.

B - Use the set point knob (25) to adjust the red indicator (22) to the set point.

C - Rotate the knob (10) to adjust the proportional band to a 20% width and check the selected action of the instrument
DIRECT= the output signal increases as the variable increases; REVERSE= the output signal increases as the variable
decreases).

D - Make sure that the bypass valve (5) supplied with the pneumatic valve (3) is completely closed and that the downstream cutoff
valve (4) is fully open (see Fig. 2.2.1).

E -Open the cutoff valve (4) situated upstream to the pneumatic valve slowly and completely (see Fig. 2.2.1).

F - If the control setting tends to fluctuate and the black indicator constantly oscillates towards the red indicator, gradually
increase the width of the proportional band until stability is restored.

G - To make certain that the proportional band value is appropriate, initiate a deliberate disruption by rapidly moving the red
indicator from the setpoint. If oscillation occurs again, slightly widen the proportional band and repeat the operation until
stability is restored. The best control is obtained with the narrowest proportional band, which is compatible with the stability of
the process at the various loads.

H - The black indicator may not coincide with the red indicator at the setpoint. To eliminate the difference, slightly turn the manual
reset knob (14).

Proportional unit
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Fig. 3.2.1 - Proportional controller
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3.3 Proportional + Integral (P+1) Controller 3 Operation

A - Apply a 20 psi air supply (+1.5) and open the bleed valve of the pressure reducer filter (see Fig. 2.1.1) until any condensate has
been completely discharged.

B - Open the integral action valve by rotating the knob (48) clockwise. Move the red indicator by rotating the set-point knob (25) to
set the output signal manometer (21) to 9 psi. Completely close the valve by rotating the knob (48) counterclockwise to the lock.

C - Use the set point knob (25) to adjust the red indicator (22) to the setpoint.

D - Rotate the knob (10) to adjust the proportional band to a 20% width and check the selected action of the instrument
(DIRECT= the output signal increases as the variable increases; REVERSE= the output signal increases as the variable decreases).

E - Make sure that the bypass valve (5) supplied with the pneumatic valve (3) is completely closed and that the downstream cutoff
valve (4) is fully open (see Fig. 2.2.1).

F - Open the cutoff valve (4) situated upstream to the pneumatic valve slowly and completely (see Fig. 2.2.1).

G - If the control setting tends to fluctuate and the black indicator constantly oscillates towards the red indicator, gradually
increase the width of the proportional band until stability is restored.

H - To make certain that the proportional band value is appropriate, initiate a deliberate disruption by rapidly moving the red
indicator from the setpoint. If oscillation occurs again, slightly widen the proportional band and repeat the operation until stability
is restored. The best control is obtained with the narrowest proportional band, which is compatible with the stability of the process
at the various loads.

| - The black indicator may not coincide with the red indicator at the setpoint. To eliminate the difference, gradually open the
integral action valve until the indicators coincide and initiate a deliberate disruption by rapidly moving the red indicator from the
setpoint. If the black indicator starts fluctuating, slowly close the valve (48) until stability is restored and the indicators coincide.
Initiate a new disruption and check the fluctuation of the black indicator. Turn the knob (48) again, if necessary.

P+l ___—
Unit
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Fig. 3.3.1 - P + | controller
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3.4 Proportional + Integral + Derivative (P+I+D) Controller 3 Operation
A - Open the derivative action valve by rotating clockwise the knob (53) to the lock.

B - Apply a 20 psi air supply (+1.5) and open the bleed valve of the pressure reducer filter (see Fig. 2.1.1) until any condensate has
been completely discharged.

C - Open the integral action valve by rotating the knob (48) clockwise. Move the red indicator (22) by rotating the set-point knob (25) to
adjust the output signal manometer (21) to 9 psi. Completely close the valve by rotating counterclockwise the knob (48) to the lock.

D - Use the set point knob (25) to adjust the red indicator (22) to the setpoint.

E - Rotate the knob (10) to adjust the proportional band to a 20% width and check the selected action of the instrument
(DIRECT= the output signal increases as the variable increases; REVERSE= the output signal increases as the variable decreases).

F - Make sure that the bypass valve (5) supplied with the pneumatic valve (3) is completely closed and that the downstream cutoff
valve (4) is fully open (see Fig. 2.2.1).

G - Open the cutoff valve (4) situated upstream to the pneumatic valve slowly and completely (see Fig. 2.2.1).

H - If the control setting tends to fluctuate and the black indicator constantly oscillates towards the red indicator, gradually
increase the width of the proportional band until stability is restored.

| - To be sure that the proportional band value is appropriate, initiate a deliberate disruption by rapidly moving the red indicator from
the setpoint. If oscillation occurs again, slightly widen the proportional band and repeat the operation until stability is restored. The
best control is obtained with the narrowest proportional band, compatible with the stability of the process at the various loads.

L - The black indicator may not coincide with the red indicator at the setpoint. To eliminate difference, gradually open the valve (48) until
the indicators coincide and initiate a deliberate disruption by rapidly moving the red indicator from the setpoint. If the black indicator
starts fluctuating, slowly close the valve by turning the knob (48) until stability is restored and the indicators coincide. Initiate a new
disruption and check the fluctuation of the black indicator: if necessary, adjust the valve again by turning the knob (48). Perform the
adjustment one more time. If, during adjustment, the manometer (21) indicates values lower than 4 psi or upper than 12 psi, gradually
close the derivative action valve by rotating the knob (53) until the reading of the manometer during adjustment operation is 4+12 psi.

=

Fig. 3.3.1 - P + | + D controller

3.5 Transmitter operation

A - Apply a 20 psi air supply (+1.5) and open the bleed valve of the pressure reducer filter (see Fig. 2.1.1) until any condensate has
been completely discharged.
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4 Maintenance
5 Trouble chart

4. Maintenance
Follow the instructions indicated below for routine maintenance of the control unit:
1) Daily bleed the filter in the air supply line until any water, air or other impurities are completely expelled.

2) Keep the pneumatic control valve in good operating conditions, so as to avoid any friction or wear which might interfere with

proper control operation.

5. Trouble chart: problems, causes and corrective actions

Before operating the unit, please check:

- the proper supply to the unit

- the pneumatic and process connections

- the good operating conditions and status of the control valve.

PROBLEM

CAUSE

CORRETTIVE ACTION

Control action minimal or not present,
output pressure steadly low or nonexistent.

Wrong direction of control action

Correct. See paragraph 3

Relay nozzle obstructed

Clean. See paragraph 6.1

Pneumatic relay dirty

Clean. See paragraph 6.3

Control valve diaphragm damaged

Check diaphragm, and replace if necessary

The control variable doesn’t coincide
with the setpoint (OFF-SET)

Air leaks in the control signal line

Detect and eliminate the air leak

Proportional band too wide

Decrease. See paragraph 3

Low integral action speed
(controller P+l and P+1+D)

Increase the number of repetitions per
minute. See paragraph 3.3

Integral action tap damaged
(controller P+l and P+1+D)

Replace the tap

Relay nozzle partially obstructed

Clean. See paragraph 6.1

Output signal steadly high,
notwithstanding the position of the
black and red indicators

Nozzle obstructed or dirty

Clean. See paragraph 6.2

Loss in the relay nozzle due to the O-Rings

Replace the O-Rings. See paragraph 6.1

Pneumatic relay dirty

Clean. See paragraph 6.3

Relay diaphragms damaged

Replace the diaphragms. See paragraph 6.3

The control variable indicator
fluctuates. Stability cannot be restored

Proportional band or integral action

values wrong

Correct. See paragraph 3

Friction in the control valve

Inspection and maintenance

Control valve oversized

Check the size according to the operating
conditions

The black indicator tends to settle on
high/low values, notwithstanding the
position of the setpoint indicator

Derivative action value wrong
(controller P+I+D)

Correct. See paragraph 3.4

Derivative action tap damaged
(controller P+1+D)

Replace the tap

The control point varies by changing
the proportional band width

Pneumatic relay dirty

Clean. See paragraph 6.3

Relay diaphragms damaged

Replace the diaphragms. See paragraph 6.3

Control unit not aligned

Align. See paragraph 8

The black indicator of the control variable
shows a deviation from the real value
greater then 1%

Measuring element not zeroed

Perform the zero-setting. See paragraph 7
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6. Controller cleaning 6 Cleaning

6.1 Relay nozzle cleaning

Remove the screw (13) (see Fig. 6.1.1) and clean, as shown in Fig. 6.1.2, by means of the supplied steel wire situated inside the
instrument. If the capillary orifice is obstructed, clean it with a bath in trichloroethylene and a blow of compressed air. Before
fastening the screw (13), we recommend lubricating the O-rings by applying a coat of silicone lubricant.

6.2 Flapper-nozzle unit cleaning

Unscrew the screw (8) (see Fig. 6.1.1). Remove the dial (54), the tube (9) and clean, as shown in Fig. 6.2.2, by means of the sup-
plied steel wire situated inside the instrument. During this operation keep the oscillating plate away from the nozzle, to avoid
scratching it. Before mounting the tube (9), we recommend lubricating the O-rings by applying a coat of silicone lubricant

Proportional

O-Ring

Fig. 6.1.2 - Nozzle cleaning

J Flapper

DERIVATO INTEGRALE
O O

T 1

Nozzle Steel
Wire

Plates

Fig. 6.2.2 - Flapper-nozzle cleaning

Relay

Fig. 6.1.1
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6.3 Relay cleaning 6 Cleaning

If there is any oil and condensate in the air supply, clean the diaphragms (31) and (35) and the other inside elements of the relay
(see Fig. 6.3.2). Disassemble the relay as follows:

1) Loosen the tube fastening plate to the relay (9) (see Fig. 6.3.1).
2) Remove the bottom connection of the tube (9) (see Fig. 6.3.1).
3) Remove the three fastening screws (27) and extract the relay (see Fig. 6.3.1).

4) Remove the three Allen screws (28) and disassemble the relay (see Fig. 6.3.2). Clean or replace the diaphragms.

5) Assemble the relay. Follow the layout drawing shown in Fig. 6.3.2.

Tube fastening

Fig. 6.3.1- Control unit

S)
Fig. 6.3.2- Relay (exploded view)

|
Z

7
7
A

f/ A N &AL
/) () %)

Fig. 6.3.3- Assembly of items 38, 39 and 41 Fig. 6.3.4- Assembly of items 32 and 35
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7. Measuring element zero setting 7 Calibration

Correct any minimal deviations of the black indicator (measured variable) from the real value by turning the hexagonal part of the tie
rod (45) (see Fig 8.1.1).

8. Calibration

THE FOLLOWING CALIBRATION PROCEDURE IS TO BE PERFORMED BY AUTHORIZED PERSONNEL ONLY

8.1 Sensing element calibration

The calibration of the instrument is possible by performing three combined standard calibration procedures. They are:
- Zero adjustment; it moves the whole scale of the same quantity

- Range adjustment; it increases or decreases the full scale value

- Llinearity adjustment; it changes the linearity of the instrument

This procedure is based on the scale values: 0%, 50% and 100%.
If a temperature measuring element is provided with the unit, use 20% instead of 0% and 80% instead of 100%.
See Fig. 8.1.1 for temperature and pressure elements. See Fig. 8.1.2 for 3 to15 psi receiving elements.

8.1.1 Zero adjustment
1) Apply 0% of control variable: the black indicator reads 0% +1% of full scale.
2) If not, adjust the tie rod (45) until 0% 1% of full scale is obtained.

8.1.2 Range adjustment

1) Apply 100% of control variable: the black indicator reads 100% +1% of full scale.

2) If not, slide the plate “C” by unscrewing the corresponding screws and set the black indicator to a value equal and
opposite to the exceeding value.

3) Repeat the zero adjustment.

4) Repeat the range calibration procedure until the required reading is obtained.

8.1.3 Linearity adjustment

1) Apply 50% of control variable: if the black indicator reads 50% +1% of full scale, the calibration procedure is complete.
2) If not, adjust linearity by varying the rotatory angle of the linkage arm (51) by means of the corresponding screws. Turn
the linkage arm clockwise if the reading is superior to the required value and viceversa.

3) Repeat the zero, range and linearity adjustment procedure until the required values are obtained.

Fig. 8.1.1 Fig. 8.1.2
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8.2 Control unit alignment 7-8 Calibration
With reference to fig.8.2
1) Disconnect the tie rod (45) from position “A”.
) Clip the red and black indicators together at any scale position.
) Apply a 20 psi air supply.
) Set the Proportional Band knob to the infinity position.
) Verify that the output is 9 psi. If not, (for Proportional Controllers only) turn the knob (14) until a 9 psi output is obtained
(see Fig. 3.2.1). For P+l or P+I+D Controllers, obtain the same value by means of the tie rod (46).
6) Turn the Proportional Band knob to 20% (reverse or direct).
7) Turn the Proportional Band knob to a value equal and opposite to the value obtained at point 6. Make sure that the
output is 9 psi.

2
3
4
5

Note: If the output signal is different from 9 psi + 1, adjust the tie rod (46) (also for Proportional Controllers only).
8) Connect the tie rod (45) to position “A”.

//////H//IIHIW

2 4 6
e e
Fig. 8.2
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9. Spare Parts

Item no. Description Part number

1 Gauge @ 40 mm - scale graduation 35 psi/ 2.5 bar KLE_010-8
Gauge @ 40 mm - scale graduation 35 psi / 250 kPa KLE_010-9

2 Relay assembly for P and P+l (proportional + integral) action KLE_030-59
Relay assembly for D (derivative) action KLE_983RCD
Relay orifice KLE_9830CR
Adjustable tie rod KLE_9837R3
Bar for connection of primary element KLE_983TES
O-rings set for control unit KLE_983S0R
Cleaner for relay orifice (supplied inside the instrument) KLE_110-174

®
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Products and customer support

ABB'’s portfolio for valve automation:
— Continuous electrical actuators and pneumatic actuators

— Electro-pneumatic, pneumatic, and digital positioners

— I/P signal converters

ABB’s pressure measurement:
— Absolute, gauge and differential pressure transmitters

— |EC 61508 SIL2/3 certified pressure transmitters and switches
— Multivariable transmitters

— Interface level/density transmitters

— Pressure measurement remote seals

— Pressure measurement accessories

— Pneumatic pressure transmitters

ABB’s temperature measurement:
— Universal temperature sensors

— High-temperature sensors

— Temperature sensors for sanitary applications

— Mineral isolated temperature sensors

— Thermowells

— Temperature transmitters

— |[EC 61508 SIL2/3 certified temperature sensors and

transmitters

ABB’s portfolio of recorders and controllers:
— Process controllers and indicators

— Videographic recorders
— Paper chart recorders

— Field mountable indicators and controllers

ABB'’s portfolio of level measurement:
— Magnetic level gauges

— Magnetostrictive and guided wave radar level transmitters
— Laser and scanner level transmitters

— Ultrasonic, capacitance and vibrating fork level transmitters
and switches

— Rotating paddle and thermal dispersion level switches
— |EC 61508 SIL2/3 certified level transmitters

ABB’s portfolio of device management:
— Fieldbus and wireless solutions

— Scalable asset & device management
— Asset vision software

— Mobility handhelds

Customer support

We provide a comprehensive after sales service via a
Worldwide Service Organization.

Contact one of the following offices for details on your nearest
Service and Repair Centre.

ABB S.p.A.

Via Luigi Vaccani 4
22016 Tremezzina (CO)
Italy

Tel:+39 0344 58111

Client Warranty

Prior to installation, the equipment referred to in this manual
must be stored in a clean, dry environment, in accordance
with the Company‘s published specification. Periodic checks
must be made on the equipment‘s condition. In the event of a
failure under warranty, the following documentation must be
provided as substantiation:

— A listing evidencing process operation and alarm logs
at time of failure.

— Copies of all storage, installation, operating and
maintenance records relating to the alleged faulty unit.
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ABB Ltd.
Measurement & Analytics

Howard Road St. Neots
Cambridgeshire PE19 8EU
UK

Tel:  +44 (0)1480 475321
Fax: +44 (0)1480 217948

ABB Inc.
Measurement & Analytics

125 E. County Line Road
Warminster PA 18974
USA

Tel:  +1215 674 6000
Fax: +1215674 7183

abb.com/pressure

ABB S.p.A.
Measurement & Analytics

Via Luigi Vaccani 4
22016 Tremezzina (CO)
Italy

Tel:  +39 0344 58111

We reserve the right to make technical changes or modify the contents of this document
without prior notice. With regard to purchase orders, the agreed particulars shall prevail.
ABB does not accept any responsibility whatsoever for potential errors or possible lack of

information in this document.

We reserve all rights in this document and in the subject matter and illustrations contained
therein. Any reproduction, disclosure to third parties or utilization of its contents —in
whole or in parts —is forbidden without prior written consent of ABB.

© ABB 2019
Allrights reserved
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