Operating instruction Deltapi N Series
Pneumatic Transmitters

Models NDA, NDB, NDC, NDD
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ABB AUTOMATION

The Company

ABB Automation is an established world force in the design and manufacture
of instrumentation 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 a continuous program of innovative
design and development to incorporate the latest technology.

The NAMAS Calibration Laboratory No. 0255(B) is just one of the ten flow
calibration plants operated by the Company, and is indicative of ABB
Automation’s dedication to quality and accuracy.
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A Warning . @ Note.

An instruction that draws attention to the risk of injury or
death.

Clarification of an instruction or additional information.

\ J

— \
A Caution.

An instruction that draws attention to the risk of damage
to the product, process or surroundings.

\ J

Information.

Further reference for more detailed information or
technical details.

Although warning hazards are related to personal injury, and Caution hazards are associated with equipment or property
damage, it must be understood that operation of damaged equipment could, under certain operational conditions, result in
degraded process system performance leading to personal injury or death. Therefore, comply fully with all warning and

Caution notices.

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of this manual
for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part without prior approval

of Technical Communications Department, ABB Automation.

Health and Safety

2. Warning labels on containers and packages must be observed.

information given.

pressure and/or temperature.

procedures must be used.
6. When disposing of chemicals ensure that no two chemicals are mixed.

To ensure that our products are safe and without risk to health, the following points must be noted:
1. The relevant sections of these instructions must be read carefully before proceeding.

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in accordance with the

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions of high

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe handling

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where applicable) may
be obtained from the Company address on the back cover, together with servicing and spares information.
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General

The Deltapi N series models NDA, NDB, NDC and NDD
pneumatic differential pressure transmitters are designed for
measuring the pressure, differential pressure or level of liquids,
steam, gas or air. The measured value is transmitted as a 0.2
to 1.0 Kgficm?, 3 to 15 Ibf/in? or 20 to 1.0 bar pneumatic signal
to remotely mounted receiving equipment such as recorders,
indicators or controllers or combinations of these items.

The relative range are:

NDA - Differential pressure transmitter

Maximum operating pressure 100 Kg/cm? (1500 Ibf/in?)
Span adjustable from 1.7 to 100 Kg/cm? (25 to 1500 Ibf/in?)
NDB - Pressure transmitter

Maximum overrange according to the range bellows

Span adjustable from 1.7 to 140 Kg/cm? (25 to 2000 Ibf/in?)
NDC - Absolute pressure transmitter

Maximum overrange 35 Kg/cm? (500 Ibf/in?)

Span adjustable from 1.7 to 17 Kg/cm? (25 to 250 Ibf/in?)
NDD - Gauge pressure transmitter with separator and
capillary

Maximum overrange according to the range bellows

Span adjustable from 1.7 to 140 Kg/cm? (25 to 2000 Ibf/in?)

The NDA type differential transmitter can measure any set
span within the range 1.7 to 100 Kg/cm? (25 to 1500 Ibf/in?).
This is achieved in four stages according to the capsule
supplied. The exact range for each combination is given in the
specification. This type of transmitter is designed to withstand
a maximum static pressure of 100 Kgf/cm? (1500 Ibf/in?).
The NDB and NDD pressure transmitters can measure any set
span within the range 1.7 to 140 Kg/cm? (25 to 2000 Ibf/in?)
using the same four capsules as for the model NDA, the
specifications giving the range limits and the maximum
overrange for each capsule.

The NDC absolute pressure transmitter can measure any set
span within the range 1.7 to 17 Kg/cm? abs. (25 to 250 Ibf/in?
abs) and range limits from 0 to 25 Kg/cm? abs. (0 to 350 Ibf/in?
abs.). The maximum overrange is given in the specification.
The required measurement span, in accordance with the
limitations as set down in the specification can be easily set by
a screwdriver adjustment, a scale on the force bar giving an
approximate indication of set span refer to the models
specification sheets.



TECHNICAL DESCRIPTION

The Deltapi N series models NDA, NDB, NDC and NAD are
basically the same with the exception that different capsules
are used for the absolute pressure measurement (mod. NDC)
and that the same capsule is connected (mod. NDD) to a
diaphragm seal via a capillary pipe forming one all-welded
system and properly filled with a separating liquid under
vacuum.

The transmission unit is identical for the four types.

GENERAL DESCRIPTION

For purpose of description the transmitter may be divided into
two parts or units: the measuring unit, which detects the
measured value and the transmission unit containing the
pneumatic transducer.

Measuring Unit (Fig. 1)

This unit comprises a bellows unit clamped by a flange in the
measuring unit body forging, two 'O’ rings forming the seal. The
movable limb of the bellows unitis connected to the transmission
bar by a "C" flexure. The upper end of the transmission bar is
clamped to the fulcrum diaphragm seal by the upper portion of
the force beam, (the force bar). The periphery of the fulcrum
diaphragm is clamped between the measuring unit and the
transmission unit to form a flexible pressure-tight fulcrum point
for the force beam assembly. The materials used for the
measuring unit are selected from the range given in the coding
table and are chosen for compatibility with the characteristics
of the measured fluid.

Amounting unit bolted to the measuring unit provides mounting
facility for the transmitter. The unit comprises a drilled plate and
'U’ bolt shackle.
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L Fig. 1 - Exploded view of measuring element )




... TECHNICAL DESCRIPTION

Transmission Unit (Fig. 2)

This unit comprises the following items:

A mounting frame attached directly to the measuring unit body
andtowhichis attached an"A"flexure, flapper, nozzle feedback
bellows, span adjustment and zero adjustment mechanisms.
A base plate mounted directly to the measuring unit and on
which is mounted the air connection block, air relay and the
transmission unit cover.

Beneath the base plate is affixed the data plate.

The force bar is attached at its lower end to the transmission
bar (measuring unit) and at its upper end to the 'A’ flexure.
Also at the upper end of the force bar is the 'T' strap which
actuates the flapper; the flapper adjustment screw is also on
this strap.

OPTIONAL EXTRA ITEMS

Input Suppression fig. 3

Comprising a spring, adjustment screw and mounting bracket.
The bracket is mounted on the mounting frame and the spring
on the force bar. The spring is used in tension.

Input Elevation fig. 3

Comprising a spring, adjustment screw and mounting bracket.
The bracket is mounted on the mounting frame and the spring
on the force bar. The spring is used is compression. The input
elevation cannot be obviously used with the NDC absolute
pressure transmitter.

Body heating

Hollow clamp bolts replace the standard solid bolts for body
clamping purposes. The bolts are interlinked by connection
piping and provision is made for connection to a steam heating
source. Either one or two bolts are used depending on the
degree of heating required. A moulded expanded-polystyrene
jacket can also be provided to enclose the measuring unit body
and reduce heat losses.

Air filter regulator unit

An air filter regulator with a disposable filter element, can be
directly mounted on the transmitter, with or without output
gauge, and connected with piping and fittings either in stainless
steel, aluminium or copper.

Priciple of operation

The Deltapi N transmitter operates on the force balance
principle. The system is depicted schematically in fig. 4.
Referring to the diagram, a pressure or a differential pressure
is applied across the bellows capsule; this generates a force at
the capsule in the direction of the arrow "A", and which is
applied to the lower end of the transmission bar. This force
produces a moment relative to the fulcrum point (fulcrum
diaphragm) and thus a moment of the force beam about the
fulcrum. This movement, in the direction of the arrow at "B"
varies the distance of the flapper, controlled from the upper end
of the force beam, relative to the nozzle.

Air is supplied to the nozzle via a fixed restriction orifice and
discharges to the atmosphere through the flapper nozzle gap
and variations of this gap determine the back pressure value
atthe nozzle. The nozzle back pressure is sensed by the relay
diaphragm which positions the double valve in the relay to
allow supply air into the output system of relay.

The output pressure from the relay is fed to the feedback
bellows (and to the receiving equipment) the pressure rising
until the bellows force balances that of the bellows capsule;
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at this point equilibrium is attained and the output pressure is
proportional to and thus representative of the pressure at the
measuring unit.

A reduction of the pressure value as sensed by the measuring-
unit bellows capsule will initiate a train of events in the opposite
direction to that given above. As the pressure falls so the
flapper nozzle gap widens because of imbalance of the forces
on the force bar. To increase of the flapper nozzle gap causes
the output pressure to fall reducing as it does so the bellows
feedback force on the force bar until equilibrium is again
achieved. The revised output signal will again be proportional
to the reduced pressure value.
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Asthe flapper movement necessary to vary the output pressure
throughout its ranges is only 0.0003 inches (0.005 mm) the
force beam remains in a substantially constant position and
thus output varies in proportion to the applied forces and thus
to the applied pressure. The measurement span of the
transmitter may be varied by positioning the span rider on the
feedback beam. This varies the point at which the feedback
forceis appliedto the force bar and thus the feedback movement
of the bellows. As the rider is moved away from the fulcrum
point to will the effect of the feedback bellows force increase
thus the measurement span increases as the span rider is
moved upwards along the feedback beam.

The transmitter is designed to give a positive output signal
pressure (0.2 Kgf/lcm? or 3 Ibf/in?) for the measured zero; to
achieve this the feedback bellows is counter balanced by an
adjustable spring and adjustment.

Of this spring by a screw anchor is the means of zeroing the
transmitter.

A further adjustable bias spring acting on the top of the force-
bar as shown in the inset, fig. 4 is used when included, as a
means of either suppressing or elevating the set input span in
relation to the output signal.

For elevation of the span a spring in compression is used and
for suppression a spring in tension.

The two facilities are not interchangeable, a separate set of
parts is required for each function.

Stainless Steel bolts

For the models NDA, NDB and NDC the transmitter body bolts
and nuts, in case of a particularly aggressive atmosphere, can
be supplied in stainless steel AlSI 316 or 17-4-PH.

For the NDB model the rating will be reduced to 100 Kgf/cm?
(1500 Ibf/in?).



LOCATION AND INSTALLATION

Location

Before selecting a location and installing the transmitter all
relevant sections of this manual must be read and the
requirements of all associated equipments considered.
Select a location as close as possible to the pressure tap,
where the ambient temperature will not exceed the limits -40°C
to +120°C. The location should also be as free as possible from
vibration.

Sufficient space must be allowed above the transmitter to
permit removal of the cover, the specification sheet gives the
minimum space required for this purpose.

Mounting the transmitter

The transmitter is fitted with a mounting unit comprising a
mounting plate and "U" bolt shackle. Itis suitable for mounting
ona2"1.D. (2.375" or 60 mm O.D.) pipe which may be either
vertical or horizontal. The mounting plate bolts to the transmitter
body as shown in the specification sheet. If necessary the plate
may be inverted or mounted on the opposite side of the body.

Pressure connection and pipework (Fig. 5)

Both body ports are screwed 1/2" NPT Female. Connection is
made atthe flanged port (except when areversed output signal
is required in which case the port marked (-) in used). The
unused port must always be left open to atmosphere.

The piping between the tapping point and the transmitter
should be 1/2 inch nominal bore.

Itis recommended that a suitable shut-off valve be fitted at the
tapping point and also that a valve to release the pressure for
zero setting purposes be fitted. Adequate protection must be
givento preventthe freezing of water filled pipes when exposed
to the weather.

For installation where the fluid is subject to variations in
temperature, an expansion loop must be included in the
connection pipe to eliminate any zero error due to stresses on
the transmitter body caused by these temperature changes.
Before connecting the pressure pipe to the transmitter the
valve (s) in the pipework must be opened and the pipework
blown through to clear out any foreign matter. In the case of
steam measurement the pipe should be flushed out with water.
Forthe model NDD the diaphragm seal will be mounted directly
on the process line to prevent the process fluid to reach the
measurement capsule. The two inches wafer type diaphragm
sealis normally fixed by means of a blind flange 1 1/2" ASA 150
RF or UNI DN 25/32 PN10/40 whereas the one inch extended
diaphragm seal brings with it a flange drilled according to ASA
1500 ND 1" or 1-1/2" as special for sch. 100 extra strong pipe.
Special seals can be provided and in this case special fitting
would be required.

Fig. 10 gives details of the standard arrangement.

Pressure
release
valve

Isolating valve ~ ——- K{

e

q Fig. 5 - Piping arrangement )
Pneumatic transmission supply and connections
(Fig. 6a, b and c)

The air supply and output signal ports are tapped 1/4" NPT
female and are identified 'IN' and 'OUT' respectively.

A clean, dry and regulated air supply of 1/4 Kgf/cm? or 20 Ibf/
in? is required for the transmitter and it is recommended that
this be supplied via a filter regulator unit mounted as close to
the transmitter as possible.

Both the supply and transmission piping for the transmitter
should be at least 3/16" nominal bore copper or plastics pipe
and the pipes should terminate in connections suitable for the
1/4" NPT female ports at the transmitter.

If the pipe run between transmitter and receiver is less than 4
metres (13 feet) the transmitter output signal may become
unstable; it is recommended therefore that a reservoir with a
capacity of about 500 cm? be included in the transmission line
(fig. 6b). If the length of the transmission line exceed 200
metres (650 feet) aboosterrelay (1:1) should be includedinthe
line (fig. 6¢). This information, however, is given as a reference
only. The final choise will mainly depend upon the dinamic
characteristics of the control loop. To simplify checking and
signal monitoring at the transmitter itis recommended that two
suitable pressure gauges be included in the pneumatic piping:
one in the supply line and the other in the output line.
Alternatively a tapping point should be included in each line for
gauging purposes.

The pneumatic piping and connections between transmitter
and receiving equipment should be completely leak-free and
should be checked in accordance with "Leak Checking the
Transmission Line" section.




SERVICE

Preparation for service

Before the transmitter is put into service it must be mounted
and connected in accordance with the foregoing instructions.
If not already included a gauge should be connected into the
transmission line.

Remove the transmitter top cover which is secured by four
captive screws, one at each corner. Dirt and dust must not be
allowed to enter the mechanism while the cover is off.

Leak checking the transmission line

No leaks can be tolerated in the transmission line and for this
reason all pipeworks and connections must be checked with a
soap and water solution with the transmitter at maximum
output and all leaks eliminated before zero is checked or the
transmitter put into service.

To obtain maximum output pressure switch on the supply air
and adjust the pressure to 1.4 Kgf/cm? (20 Ibf/in?). Lightly hold
the flapper against the nozzle (no force must be used for this)
and the output pressure will rise to maximum. Retain it at this
pressure and check all joints and connections in the
transmission line between transmitter and receiving equipment
with the soap solution and eliminate any leaks found.
Replace the transmitter cover.

Zero adjustment
When it is ensured that the pneumatic system is completely
leak-free check and, if necessary, adjust the zero as follows:

Open the pressure release valve in the pipework (if fitted)
or open the pressure connection at the transmitter so that
pressure on both sides of the bellows is atmospheric.

Ensure that the supply air is switched on and set the pressure
to 1.4 Kgf/cm? (20 Ibf/in?). The output pressure gauge should
now indicate 0.2 Kgf/cm? or 3 Ibf/in?. If not rotate the zero
adjuster flap in the transmitter cover to one side and with a
screwdriver rotate the adjustment screw, visible through the
hole in the cover, in the appropriate direction until the output
is correct. Ensure thatthe receiving equipmentis alsoindicating
zero; if not adjust in accordance with its own instructions.

PUTTING INTO SERVICE

Ensure that all pipeworks are correctly made and that all
associated equipmentis correctly commissioned in accordance
with the manufacturers instructions.

Ensure that the pressure connection pipe is filled with the
measured liquid (water in the case of steam) or gas.

Close any pressure release valve fitted. Open the isolating
valve (s) between tapping point and transmitter.

In the case of liquid or steam measurement, carefully crack
open the pressure connection at the transmitter to expel any air
and then re-secure the connection. When zero has been
checked and adjusted as described above, disconnect the test
instrument, replace the top and housing covers firmly. The
transmitter is now operational.

OUTPUT GAUGE
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Fig. 6 - Pneumatic connections
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TAKING OUT OF SERVICE

If the transmitter is part of a control circuit ensure that it is safe
to take the transmitter out of service and if necessary that other
means of control are in action.

Close the isolating valve between the transmitter and tapping
point.

Release any pressure trapped in the transmitter body to
atmosphere by opening the pressure release valve.

Switch off the supply air to the transmitter.



MAINTENANCE

General

If the transmitter forms part of a control loop the plant must be
placed under local manual or by-pass control while the
transmitter is examined, or taken out of service for maintenance
of other reasons.

It is recommended that any servicing which involves the
dismantling of the transmitter be carried out under workshop
conditions. If service is to be carried out in the field all
precautions must be taken to prevent the ingress of dirt, dust
water or other foreign matter into the mechanism.

ROUTINE MAINTENANCE

Under normal working conditions no routine maintenance is
required apart from ensuring that the air supply filter is drained
periodically in accordance with its own instructions.

POSSIBLE FAULTS

When operating under adverse conditions or after some
considerable time under normal conditions the slow
accumulation of dirt and deposit may cause faults in the
following items which should be cleaned as described.

Flapper nozzle assembly

Under adverse conditions dirt and deposit can build up around

the nozzle and flapper in which case the assembly may be

cleaned as follows. Great care must be taken not to damage
the nozzle in any way or distort or bend the flapper.

a) Shut off the supply air and isolate the process connection.

b) Remove the transmitter cover.

c) Loosen the locking plate screw on the relay block (fig. 2)
and swing the plate side-ways to release the nozzle supply
pipe connection.

d) Hold the pipe entry hezagon at the nozzle steady with a
spanner (10 mm AF) and with an 8 mm AF spannerremove
the nozzle securing screw. Nozzle and pipe assembly may
now be removed.

e) With a clean, lint free, rag moistened in a suitable solvent
such as carbon tetrachloride carefully clean all dirt and
deposit from the flapper.

f) Rinse the nozzle assembly in solvent and if necessary
probe the nozzle with a non-ferrous wire not exceeding 1
mm diameter. Blow out the assembly with clean
compressed air and throughly dry.

Finally examine the "O" ring on the connection and if
necessary replace with a new one.

g) Replace the pipe assembly, holding the nozzle end with a
spanner while tightening the set screw so that the pipe is
not distorted. If necessary use a smear of silicone grease
on the "O" ring to facilitate entry into the block. Swing the
locking plate round to secure the pipe connection and
tighten the screw.

Restriction orifice (Fig. 7)

a) Remove the restrictor by loosening the locking plate screw
in the relay block and rotating the plate to one side. The
restrictor may now be pulled straight out from the relay
block. Remove the "O" rings.

b) Clean by probing with a non-ferrous wire of less than 0.15
mm (0.005 inch) diameter and wash in solvent. Examine
the "O" rings and if necessary replace with new ones.

c) Replace the "O" rings on the restrictor and smear them
with silicone grease.

d) Replace the restrictor and lock with the plate and screw.

e) Ceck zero and adjust as necessary.

Locking plate

Restrictor

Connection
clock

Fig. 7 - Restrictor
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Relay (Fig. 8)

a) Detach the relay to connection block (3), by removing the
two mounting screws (1) and (2) taking care not to damage
the gasket (4).

b) Remove the two screws (5) and (6) and separate both
halves of the relay taking care not to damage sphere (7)
and spacer tube (8) within relay body (9).

c) With solvent such as carbon tetrachloride clean the interior
of the relay and dry throughly.

d) Examine: the gaskets (10-11), the diaphragm (12) and the
metal foil (13). Replace with new ones if damaged.

e) Reassembled the relay ensuring that both halves are
correctly oriented with regards to each other and that the
gasket (4) is correctly placed.



CALIBRATION AND ACCURATE SPAN SETTING (Fig. 9)

The instrument is dispatched with the span, as specified,
accurately set and no further adjustment is normally required.
The span may be set approximately to a new value by adjusting
the position of the span carriage: this is done by rotating the
span adjustment screw in the appropriate direction until the red
pointer indicates the desired span value on the force-bar
mounted scale. For more accurate setting or for checking
calibration the following procedure must be used and for this
purpose the following equipment is required.

Transmission air supply:

1 - Mercurial manometer or standard test gauge (accuracy
0.25% FS) to cover the output range 0.2 to 1.0 kgf/cm? or
3 to 15 Ibf/in2.

1 - Capacity chamber 500 cm®.

1- Clean, dry, filtered air supply at 1.4 kgf/cm? or 20 Ibf/in2.

Measuring unit supply:

1 - Pressure regulator.

1 - Mercurial manometer or standard test gauge (+0.25%
accuracy) sealed to cover the measured value span of the
transmitter.

1 - Clean filtered air supply.

2 - Needle valves.

Pipework and connections.

@ Note - If the transmitter is fitted with input elevation
or suppression mechanism it must be removed as follows
before calibration (fig. 3).

Suppression mechanism. Unscrew and remove the adjusting

screws (3 mm AF socket key) and spring washers and lift away

the bracket. The elevation spring may be left in place during
calibration.

Elevation mechanism. Remove both bracket mounting screws

(3 mm AF socket key) and spring washers and lift away the

bracket. The spring and adjustment mechanism can remainin

position during calibration.

a) Connectthe above equipment and transmitter as shown in
fig. 9.

b) Set the span-carriage pointer to the desired span on the
force bar scale.

c) Switch on the transmission air supply. Set the measuring-
unit supply regulator to zero and switch on the air supply.
Close valve D. Open valve C and adjust zero, if necessary,
via the zero screw. The signal should now equal 0.2 Kgf/
cm? or 3 Ibf/in? at manometer (or gauge) "A".

d) Close valve C, open valve D and supply the required
maximum pressure to the measuring unit, viathe regulator,
on the manometer "B". The output at "A" should how be 1.0
kgf/cm? or 15 Ibf/in?. If it is not adjust the span carriage, via
its adjustment screw, in the appropriate direction.

e) Returnthe pressure at manometer 'B'to zero and open the
ventvalve C. The signal pressure at manometer "A" should
be 0.2 kgf/cm? or 3 Ibf/in? if not adjust the transmitter zero
screw until it is.

f) Repeat stages d) and e) until the transmitter is correct at
both extremes of the desired span.

g) Check the transmitter at some mid-point of the span with a

rising and a falling pressure to ensure that the transmitter
is mechanically free.
If the transmitter is fitted with elevation or suppression
mechanism which was removed for calibration, this should
be refitted and setin accordance with either "input elevation”
sub section or "input suppression" sub section.

h) Disconnectthe testrig and return the transmitter to service
in accordance with "service" section.
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INPUT SUPPRESSION (if included) fig. 3

OUTPUT SIGNAL REVERSAL (Fig. 3)

When dispatched the degree of suppression as specified on
ordering is accurately set and no further adjustmentis normally
required. If a new suppression value is required or if the
suppression mechanism has been fitted subsequentto installing
the transmitter, the following setting procedure should be
adopted.

a) Set up the transmitter and connect to the test rig (fig. 9).
Remove the suppression spring and bracket and check
calibration in accordance with "calibration and accurate
span setting " sub section.

b) Refit the suppression mechanism and apply the required
suppression pressure value to the transmitter.

Note - The suppressed value plus the maximum
desired span value of the transmitter must not exceed the
maximum span range value of the transmitter e.g. the
suppression which may be applied to a transmitter with a
maximum span range value of 17 Kg/cm? and which is
calibrated to say 10 Kg/cm? must not exceed 7 Kg/cm?

(10 + 7 = 17 Kglcm?).

- /

c) Adjust the suppression screw until the output signal is 0.2
Kgflcm? or 3 Ibf/in2.

d) Apply the maximum suppressed span pressure to the
transmitter (maximum span plus suppression).
Output should now be 1.0 Kgf/lcm? or 15 Ibf/in2.
If not, adjust via the span adjustment in small increments
rechecking after each adjustment until correct calibration
has been achieved.

e) Returnthetransmitterto serviceinaccordance with "service"
section.

INPUT ELEVATION (if included) fig. 3

Output signal reversal i.e. 1.0 kgf/cm? or 15 Ibf/in? output at
minimum input span value and 0.2 kgf/cm? or 3 Ibf/in? at
maximum input span value may be obtained by using the input
elevation mechanism and reversing the process connections
to the transmitter.

Reversal is obtained as follows:

a) Connect the transmitter to the test rig (fig. 9) and remove
the elevation spring and bracket from the transmitter.
Calibrate in accordance with "calibration and accurate
span setting" sub-section to direct output valves.

b) Refit the elevation mechanism and reverse the pressure
connection to the measuring unit (connect the pressure to
the negative chamber).

c) Applythe maximumdesired span pressure tothe transmitter
and adjustthe elevation spring screw until the output signal
is 0.2 kgf/cm? or 3 Ibf/in2.

d) Reduce the pressure to zero and open the negative vent
valve. The output signal should now be 1.0 Kgf/cm? or 15
Ibf/in2.

e) If an error exists adjust the span in small increments
checking the span after each adjustment in accordance
with c) and d) above until the calibration is correct.

f) Returnthetransmitterto service in accordance with "service"
section but with the process connections to the transmitter
reversed.

REMOVING AND REFITTING THE
DIAPHRAGM CAPSULE (Fig. 1)

When dispatched the degree of elevation as specified on

ordering is accurately set and no further adjustmentis normally

required. If a new elevation value is required or if the elevation

mechanism has been fitted subsequent to installing the

transmitter, the following setting procedure should be adopted.

a) Set up the transmitter, connect to the test rig (fig. 9) and
check calibration as described in "calibration and accurate
span setting” section. For this check the elevation bracket
and spring must be removed.

b) Refit the elevation spring and bracket. Adjust the spring
until it is in its most relaxed condition and apply the
maximum elevation span pressure to the transmitter
(maximum required span value minus required elevation
value). Adjust the elevation screw until the output signal
equals 1.0 kgf/cm? or 15 Ibf/in2.

c) Check the minimum required span value by reversing the
pressure connection to the measuring unit (connect to
negative chamber) and applying the elevation value on
manometer 'B'. Output on manometer "A" should be 0.2
Kgficm? or 3 Ibf/in?).

d) If an error exists adjustment should be made to span in
small increments checking and adjusting in accordance
with (b) and (c) above after each adjustment. The pressure
connection must be reversed as appropriate after each
check.

e) When calibration is correct return the transmitter to service
in accordance with "service" section.

Although the bellows capsule may be replaced with the
transmitter in situ, it is recommended that this operation be
carried out under workshop conditions.

If this operation is to be carried out in situ it should be born in
mind that some considerable force is required to loosen and
then subsequently correctly retighten the two clamping bolts
and nuts. Care should therefore be taken not to over-strain the
mounting whilst this being done.

Removal of the Capsule

a) lIsolate the transmitter from its receiving equipment and
also from the process tapping point. If the transmitter forms
part of control loop, place the controller under MANUAL
control where appropriate or use an alternative method of
control.

b) Release any pressure from the transmitter by opening the
pressure release valve.

c) Disconnect the pressure pipe from the transmitter. If it is
intended to continue the capsule removal and replacement
procedure in the workshop, the transmitter should be
removed from its mounting.

d) Ifthetransmitterisfitted with range elevation or suppression
mechanism remove the mechanism as described in
"calibration and accurate span setting" section.

e) Through the drain plug hole slacken, but do not remove,
the socket headed nut securing the transmission bar to the
capsule flexure (6 mm AF socket key).

f) Release both nuts and bolts securing the clamp flange to
the body and remove the flange and 'O’ ring.

g) Withdraw the capsule from the body.
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. ... REMOVING AND REFITTING THE DIAPHRAGM CAPSULE (Fig. 1)

Refitting the capsule (Fig. 1)

When reassembling the transmitter it is recommended that

new capsule "O" ring seals be used.

a) Toreassemble the measuring unit place an "O"ring seal in
positioninthe annular slotin the body capsule recess, slide
the capsule into the recess engagingthe 'C' flexure between
the upper washer and the shoulder of the transmission bar
(both washers must be below the flexure) ensuring that the
flexure is aligned at 90° to the beam axis.

b) Place an "O" ring in the recess in the flange face and
position the flange over the bellows capsule and both
clamp bolts.

c) Tightenthe clamp nuts and bolts in smallincrements finally
using a torque wrench set to 3.5 Kg/M. Replace the two
support bracket bolts and firmly secure.

d) Connect the transmitter to a suitable supply pressure and
set the zero screw to 3 Ibf/in2.

e) Through the drain plug hole carefully tighten the
transmission bar socket nut (6 mm AF socket key). Check
the output signal, which should not have varied by more
than 0.06 Ibf/in. If it has, slaken and retighten the nut until
the required result is obtained. Replace the drain plug.

f) If a new capsule has been fitted, calibrate in accordance
with the instructions given in “"calibration and accurate
span setting" section before returning the transmitter to
service.

g) If the original capsule is refitted, the transmitter may be
returned to service in accordance with the instructions
given in "service" section; no recalibration is required.
When range suppression or zero elevation is included the
mechanism should be refitted, taking care to maintain the
original setting, before returning the transmitter to service.

4 N

2" separator
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Static Alignment Procedure (for model NDA only)

a)

b)
c)

d)

e)

9)

h)

Set up the transmitter, connect to the testing (Fig. 9) in the
previous sections and disconnectthe capsule as described.
Setthe maximum span through the span adjustmentscrew.
Screw in completely the internal nuts (fig. 2) and lightly lock
the external nuts.

Set the force bar parallel to the feedback arm by means of
the zero adjusting screw.

Position the flapper screw to adistance of 0.6 mm+0.1 mm
from the flapper then supply the transmitter with a reduced
pressure of 10 Ibf/in2 and set zero output to 3 Ibf/in? via the
zero adjustment screw.

Tight socket-headed nut on the capsule without altering the
parallelism already found: the output pressure should not
change more than +0.21bf/in2. Increase the supply pressure
to 20 Ibf/in? and adjust the output at 3 Ibf/in2.

Loose the external nuts (fig. 2) and move internal nuts
anticlockwise by one turn and then lock the external nuts
again adjusting the output at 3 Ibf/in2.

Apply on both sides of the capsule a pressure equal to 35%
ofthe maximum; ifthe output variations exceed the specified
limits proceed as follows:

Shut off the static pressure, repeat the operation g) moving
the internal nut:

- anticlockwise in case of positive error

- clockwise in case of negative error

Repeat the operation described under b) until the error falls
within the specified limits.
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PRODUCTS & CUSTOMER SUPPORT

A Comprehensive Instrumentation Range

Analytical Instrumentation

e Transmitters

On-line pH, conductivity, and dissolved oxygen
transmitters and associated sensing systems.

e Sensors
pH, redox, selective ion, conductivity and dissolved
oxygen.

e Laboratory Instrumentation
pH and dissolved oxygen meters and associated
Sensors.

e Water Analyzers
For water quality monitoring in environmental, power
generation and general industrial applications including:
pH, conductivity, ammonia, nitrate, phosphate, silica,
sodium, chloride, fluoride, dissolved oxygen and
hydrazine.

e Gas Analyzers
Zirconia, katharometers, hydrogen purity and purge-gas
monitors, thermal conductivity.

Controllers & Recorders

e Controllers
Digital display, electronic, pneumatic. Discrete single-
loop and multi-loop controllers which can be linked to a
common display station, process computer or personal
computer.

e Recorders
Circular and strip-chart types (single and multi-point) for
temperature, pressure, flow and many other process
measurements.

Electronic Transmitters

e Smart & Analog Transmitters
For draft, differential, gauge and absolute pressure
measurement. Also, liquid level and temperature.

« | to P Converters and Field Indicators

Flow Metering

e Magnetic Flowmeters
Electromagnetic, insertion type probes and watermeters.

e Turbine Flowmeters
* Wedge Flow Elements

* Mass Flow Meters
Transmitters, sensors, controllers and batch/display
units.

Level Control

e Submersible, Capacitance & Conductivity.

Pneumatic Instrumentation
* Transmitters

e Indicating Controllers

e Recording Controllers

Customer Support

ABB Instrumentation provides 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.

Italy

ABB Instrumentation SpA
Tel: +39 (0) 344 58111
Fax: +39 (0) 344 58278

United Kingdom

ABB Automation Limited
Tel: +44 (0)1480 475321
Fax: +44 (0)1480 470787

United States of America

ABB Automation Inc.
Instrumentation Division
Tel: +1 215-674-6000
Fax: +1 215-674-7183

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:

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

2. Copies of operating and maintenance records relating to the
alleged faulty unit.
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The Company's policy is one of continuous product
improvement and the right is reserved to modify the
specifications contained herein without notice.

ABB Automation Ltd.
Howard Road

St. Neots, Cambs.
England PE19 3EU

Tel. (01480) 475321,
Facsimile (01480) 217948

ABB Automation Inc.

125 East County Line Road
Warminster PA

18974-4995 USA

Tel. (215) 674-6693/6320/6777
Fax (215) 674-7184

ABB Instrumentation spa
Via Statale 113

22016 Lenno (Como)
Italia

Tel. (0344) 58111
Facsimile (0344) 56278
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