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DYNISCO SPX QUICK START CARD

This Quick Start Setup guide can be used by experienced instrumentation technicians to configure the
Transmitter using the Zero and Span actuators or via the optional HART Communications. For more
detailed information please consult the complete manual before operating. The Quick Start procedure
with HART is designed for users already familiar with the use of the HART Communicator and loop
powered instrumentation.

QUICK START Using Zero Actuator

1. Insure the mounting hole is clear of any frozen polymer or debris and is machined to the proper
dimensions. Apply a quality high temperature Anti-Seize lubricant to the snout tip threads. For
flanged configuration units, apply Anti-Seize to mounting bolt threads and use proper button
seal gasket and install on transducer snout. Install unit into the process connection. (Do NOT
torque transmitter into the hole at this time!) Allow time for the transmitter snout temperature
to equalize to the process temperature. This will help eliminate thread galling and ease removal
later. There should be NO pressure applied at this time.

2. Connect power to the transmitter. For conduit output configurations, Red wire is Sig+/Exc +,
Black wire is Sig-/Exc-, Green wire is Ground. For a 6 or 8 pin connector version, Pin A is
Sig+/Exc+ and pin B is Sig-/Exc-. Insure proper loop supply voltage is applied to transmitter.

3. After temperatures have equalized, apply proper torque as described in Section 5.2 of the
Manual and tighten transmitter into mounting hole.

4. Perform Zero Function
a.  SPX 2XXX/4XXX/5XXX (Pushbutton)
ATTENTION e Do not remove seal screw when the circuit is live in a hazardous area
e Remove zero pushbutton seal screw
Using a 2mm or smaller Allen key, depress the pushbutton for a % second
Release pushbutton for a % second
Depress the pushbutton again for a %2 second and release

b. SPX 3XXX (Hall Effect Switch)

e Unthread Zero screw from endplate

e Depress screw

e Release screw

e Depress screw
Release screw

e Restore screw in endplate

Note: The screw must be threaded into the endplate for normal operation. Failing to do so will cause
the device to go into failsafe.
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5.

Verify loop output is zero (4 mA).

QUICK START UTILIZING HART COMMUNICATOR

1.

Follow Steps 1 through 3 from Quick Start Using Zero Actuator.

Connect Communicator to the loop. If unsure on how to do this, refer to “Connecting the HART
Handheld Communicator” (Figure 6-1).

Power on HART Communicator. See HART Command tree on the following page for reference.
From the Main Menu:

Enter Tag (Quick Key 1, 3, 1)

Set Pressure Units (Quick Key 1, 3, 2), if required

Set URV (Quick Key 1, 3, 3, 2) if output turndown (rescaling), is required
Perform Zero Trim (Quick Key 1, 2,5, 1, 3, 1)

oo oo

Verify loop output is zero (4mA).

Remove HART Communicator from loop.
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Menu Tree
1Device Setup ——|1Process —»{1PV Pres 1Alrms & Wrnings [ EEPROM Failure
Variables 2Pv%rnge Gage Failure
3PV AO 2 Max. Pressure Watchdog Error
4TV Snout temp Pushbutton Stuck
5TV % rnge 3 Max. Electronics Low Voltage
6TV AO Temperature Outside URV LRV
7SV Elect temp 4 Max. Snout Temp Current SIMON
2 Diag/Service —|1 Device Status 1Pressure {1 Rerange 1Enter values 1PV LRV
2 Apply values 2PV URV
2 Self Test 2 Temperature 2Trim analog 3PV USL
output l—» 1Zero trim 4PV LSL
3 Master reset 3 Recall Fact. Trim 3Sensor trim — 2 Lower Sensor Trim
2PV Pres 3 Upper Sensor Trim
4 Loop test psi 4 Rcal
bar |—>| 1Rcal Set
5 Calibration - kg/Sqcm
% 1Temperature {1 Temp Override able
6 Restore MPa Override Enable
Factory Defaults KPa 2Trim analog 2Temp Override
Output Value
3 BasicSetup [—®|1Tag 1PV LRV
2PV URV 1PV Pres
2PV Unit 3TV LRV 2PV % rgne
4TV URV 3PV AP 1PV LRV
3 Range values 5PV LSL 4TV Snout temp 2PV URV
6PV USL 5TV % rnge 3PV USL
3TV Snout 4 Device 7TV LSL 6TV AO 4PV LSL
Temp Information 8TV USL 7SV Elect temp
5PV Damp
1 Date 1Enter values
4 Detailed —11 Signal condition 2 Descriptor 2 Apply values
Setup 3 Message
2 Output condition — psi
1Process variables bar
3 Field Device Inf. 1 kg/Sqcm
2 Rerange %
MPa
5Review |1 Model 3PV Unit KPa
2 Manufacturer
3 Devid 4 PV Rnge unit I psi
4 Distributor bar
4 PV LRV 5 Poll addr 5PV Min span kg/Sqcm
6 Num req preams %
7 PV Unit 6 PV Damp MPa
5PV URV E 8PV USL KPa
2 PV URV 9PV LSL 7SV C
PV Min span |—> 1PV Pres
PV Damp —» 1 Process variables — 2PV % rgne
PV % rnge 3PV AP
PV Xfer fnctn 2 Analog output — [4TV Snouttemp
PV Rnge unit 5TV % rnge
PV URV 3 HART output 6TV AO 1Entervalues [—®1PV LRV
PV LRV 7SV Elect temp 2PV URV
Lower Trim Point V... Hi 2 Apply values 3PV USL
Upper Trim Point V... 1PV AO Lo 4PV LSL
TV C 2TV AO Hold last out value
TV USL 3PV AO Alrm typ
TV LSL 4 Loop test |—> 1Pressure ——»{1 Rerange 1Zerotrim
TV % rnge 5 Calibration — 2 Lower Sensor
TV Rnge unit 2 Temperature | 2Trim AO Trim
TV URV 1 Poll addr 3 Upper Sensor
TV LRV 2Num req preams 3 Recall Fact. Trim 3Sensor trim Trim
Write protect 3 Burst mode
Tag 4 Burst option _|—> Off 4 Rcal _’Il Rcal Set
Descriptor L—>»1Tag On
Message 2 Date Disable Not used 1Temp +——{1Temp Disable
Date 3 Descriptor Enable None Override Override Enable
Universal rev 4 Message Std Unknown 2Trim AO
Fid dev rev 5 Model Zero trim Spcl 2Temp
Software rev 6 Local Pushbuttons Override Val
Hardware rev 7 Revision #'s —>{1 Universal rev TPV
8 Final asmbly num 2Fld dev rev % range/current
9 Dev id 3 Software rev Process vars/crnt

NOTE: Above is the Menu Tree for the latest Device Descriptor. For units with software revision < 100
refer to Appendix 2 for appropriate Menu Tree.
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1 GENERAL

1.1 IMPORTANT INFORMATION

This manual applies to the SPX melt pressure product family. The SPX industrial pressure family is
covered in a separate manual. This manual must be kept near the equipment in a readily and
immediately accessible location at all times. The content of this manual must be read, understood and
followed in its entirety. This applies in particular to the notes on safety. Following the safety
instructions will help to prevent accidents, defects and malfunctions.

DYNISCO will not be held liable for any injury, loss or damage resulting from failure to follow the
instructions in this manual.

If the product malfunctions, in spite of having followed the operating instructions, please contact
customer service from our website:

www.dynisco.com/contact
1.2 COPYRIGHT
Copyright law requires that this manual be used for intended purposes only.

It is strictly forbidden to allow reproduction of any kind “in whole or in part” to persons outside of
Dynisco, without approval from Dynisco.

HART is a registered trademark of HART Communication Foundation.
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1.3 EXPLANATION OF ICONS

The manual uses icons to indicate information pertaining to safety:

ATTENTION

Provduct Sadety
Fancansl
Satety

TUV Ao edand

CERTIFED P LY
L I

Risk of destruction or damage to equipment, machines or installations

General danger to life or limb

Specific danger to life or limb

CE EMC specific requirements

ATEX Intrinsic Safety specific requirements

FM Approvals Explosion proof specific requirements

CSA Explosion proof specific requirements

NEPSI Intrinsic Safety or Explosion proof specific requirements

Related to Safety Integrity and Performance Level Applications

The safety instructions are provided again in the individual sections of the manual.
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1.4 ABBREVIATIONS

The following abbreviations are used:

BSL Best Straight Line

DD Device Descriptor

EEPROM Electrically Erasable Programmable Read Only Memory
FS Full Scale

HART Highway Addressable Remote Transducer

LRV Lower Range Value

PT Pressure Transmitter

PV Primary Variable (Pressure)

RTD Resistance Temperature Detector (A very accurate temperature sensor)
sV Secondary Variable (Electronics Temperature)

TV Tertiary Variable (Snout Temperature)

URV Upper Range Value

Watchdog An internal monitor for the electronics

1.5 NAMING CONVENTION

SPX Melt Smart Pressure Transmitters (SPX 2xxx/3xxx/4xxx/5xxx Series)
SPX-L Melt Smart Pressure Transmitters with Linearity Correction (SPX 5xxx series)
SPX-T Melt Smart Pressure Transmitters with Linearity Correction and Process

Temperature Compensation (SPX 3xxx series)
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1.6 TRANSMITTER PRINCIPLES OF OPERATION

The mechanical system (filled assembly) consists of a lower diaphragm, a filled capillary tube, and an
upper diaphragm with a strain gage. The filled assembly transmits pressure from the process to the
strain gage diaphragm where it is converted to an electrical signal. The filled assembly isolates the
electronics from the high process temperatures.

The lower diaphragm is the surface in contact with the media being measured. This diaphragm can be
made from a choice of materials. The standard material is heat-treated 15-5 stainless steel with
Dymax™ coating. This has average corrosion and abrasion resistance and is similar to 17-4 stainless
steel. Other materials are also available including Hastelloy C-276 which has excellent corrosion resistant
properties (but is not good for abrasion). For other materials please consult the factory.

Behind the lower diaphragm is a capillary tube filled with a liquid (typically Hg, mercury) to the upper
diaphragm. As the process pressure deflects the lower diaphragm, the fill is displaced through the
capillary tube to deflect the upper diaphragm. Other fill liquids are available, please consult the factory.

The upper diaphragm has a strain gage element in the configuration of a Wheatstone Bridge. The
deflection of the upper diaphragm causes a change in the resistance of the strain gage and hence a
change in the balance of the bridge. The amount of imbalance is directly proportional to the applied
pressure. This completes the translation of pressure applied to the lower diaphragm into a usable
electrical signal.

Etrain gape
En‘rv:!::n'lﬁg Capillary with pressure
diaphragm trananwesson Mad IHHI Campenaatan RTD

RTD wirng

1

Separabng
diaphragm

Base of sloctronics
hGusing

Figure 1-1 Functioning Principle of the SPX 3xxx Filled Assembly

P/N: 974149 | Rev: 112016 | ECO: 47068
www.dynisco.com

-9-



From lab to production,
providing a window into the process

O P

nabilify Lmﬁl’ﬂﬂm

The low level output signal from the bridge is amplified via an instrumentation amp circuit. The
amplified signal then goes to the input of the analog-to-digital (A/D) converter.

Once the microprocessor has the converted voltage input from the A/D converter, the digital signal is
sent to a digital-to-analog (D/A) converter which modulates the current of the unit’s power supply
between 4 and 20 mA for an output current proportional to the applied pressure.

There is also a resistance temperature detector (RTD) in the tip of the sensor (SPX 3XXX Models only).
This sensor is used to measure the temperature of the snout tip to improve accuracy by compensating
for snout temperature effects on the pressure measurement. The temperature sensed by this RTD can
be accessed digitally via HART or via an optional 4-20 mA temperature output. 4 mA and 20 mA
correspond to 0 and 400 Celsius, respectively.

An alternative 3 wire RTD temperature output option is available. The 3 wire RTD temperature output
comes from a second RTD located in the snout tip (SPX 3XXX Models only, not available with 4-20 mA
temperature output). The RTD is a 100 ohm RTD with an alpha of 0.00385 ohms/°C.

1.7 CORRECT USE

When using an SPX as a safety component in accordance with the EC Machine Directive, Annex llc, the
equipment manufacturer must take any necessary precautions to ensure that malfunction of the PT
cannot cause damage or injury.

For installation in explosive gas atmospheres the device must be installed in accordance with European
installation guidelines EN 60079-14. For category 1 (zone 0) installations, over voltage protection of the
electrical connections shall be in accordance to EN 60079-14.

When planning machinery and using one of the units from the SPX Family, follow the safety and accident
prevention regulations that apply to your application, such as:

e EN 60204, Electrical equipment in machines

e EN 12100, Machine safety, general design guidelines

e DIN 57 100 Part 410, Protection against electric shock

e EN 60079-0 Explosive atmospheres - General Requirements

e EN 60079-11 Explosive atmospheres - Intrinsically Safe Apparatus
e EN 60079-26 Special Requirements for EPL Ga

1.8 USER’S OBLIGATIONS

The operator or owner of the larger overall system, e.g. a machine, is responsible for following the
safety and accident prevention regulations that apply to the specific application.
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2 NOTES ON SAFETY

2.1 GENERAL DANGER TO LIFE OR LIMB
The operator or owner of the larger overall system is responsible for following the safety and accident

prevention regulations that apply to the specific application.

DYNISCO will not be held liable for any injury, loss or damage resulting from failure to follow the
instructions in this manual.

The SPX is an ESD sensitive component. Electrostatic discharge may damage the SPX. Take ESD
precautions.

Electrical shock can result in death or serious injury. Avoid contact with the leads and terminals. High
voltage that may be present on leads can cause electrical shock.

Mounting and electrical connection of the PT must be done by specialists with EMC training, following
all applicable regulations, and in pressure-less, voltage-free, intrinsically safe condition with the
machine switched off. The machine must be secured against being switched back on!

Deviation of the supply voltage from the value given in the technical specifications, or reverse polarity,
can damage the pressure transmitter and cause malfunctions that can pose a risk of explosion.

Several configurations of the SPX are designed and approved for use in hazardous classified areas. Units
intended for installation in these areas must bear the applicable approval agency label.

The SPX can be used in media temperatures up to +400°C (based on configuration). If the pressure
transmitter is used in other applications, the safety and accident prevention regulations specific to that
application must be followed. Ambient temperature for the electronics housing is +85°C maximum in
areas that are not classified as hazardous.
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Higher temperatures can result in damage and malfunction. Do not install the pressure transmitter in
places where these temperatures are exceeded.

Before connecting a HART handheld communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or non-incendive field wiring
practices.

2.2 SPECIFIC DANGER TO LIFE OR LIMB

Toxic Hazard!

The SPX typically contains a very small amount of mercury, Hg (approx. 0.00322 in3 for a 6/18
configuration), as its transmission medium. If the diaphragm is damaged, mercury may escape. Never
transport or store the SPX without the protective cap. Remove the cap shortly before installation.

If mercury is inhaled or swallowed, seek medical attention immediately!

Mercury is hazardous waste and must be disposed of in accordance with applicable laws. DYNISCO will
accept defective PT’s. If mercury escapes, use airtight packaging!

2.3 CE EMC SPECIFIC REQUIREMENTS

Connect the shield of the connecting cable on both sides, making sure it conducts with full and
continuous contact.

When introducing the connecting cable into an EMC compliant switch cabinet, for example, connect the
shield correctly (cable gland, conducting, full contact, and continuous) to the conductive housing or
route it via a built-in cable connector that is also connected to the conductive housing. Connect unused
cable cores or free cable ends correctly to the cable shield on both sides.
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2.4 ATEXINTRINSIC SAFETY APPROVAL SPECIFIC REQUIREMENTS

@ The housing of the SPX shall be connected reliably to the local equipotential bonding system. The
housing is electrically bonded to the process equipment through the process connection.

The installation of the SPX must be in accordance with European installation guidelines EN 60079-10.

For category 1 (zone 0) installations, over voltage protection of the electrical connections shall be in
accordance to EN 60079-14.

For category 1 (Zone 0) installations, care must be taken to avoid the danger of ignition due to
electrostatic discharges (ESD). The chance for static build up on the cable surface during normal
conditions of use, maintenance and cleaning must be eliminated. Install the cable in an appropriate
conduit or use some other cable reliable installation technique to avoid static electricity at the cable
surface.

The free length of the cable must be below 5 cm. If metallic conduits are used they need to be
grounded. If nonmetallic conduits are used they need to be antistatic (< 1G Ohm/cm?).

For application as category-1-equipment the connecting cable shall be equipped with a suitable
conductive coating (Rsurface < 10° ohms) to avoid possible electrostatic charge.

Those variants of the SPX that include the material aluminum shall be installed in such a way that
sparking as a result of impact or friction between aluminum and steel is excluded. Impact or friction
between aluminum and stainless steel is allowed if the existence of rust particles can be excluded.

After installation before operating the device the user must check that the complete installation and
wiring is intrinsically safe. Special care must be taken to insure that the power source is a certified
apparatus.

If the transmitter is installed in hazardous areas, only passive devices like switches or resistors may be
connected between the RCAL+ and RCAL- signals. Connection of any active electronic circuits or voltage
or current sources is not allowed.

In non-conduit units with the secondary 4-20mA option proper creepage and clearance distances must
be maintained between the mating connector and cabling per EN/IEC 60079-11. Proper creepage and
clearance distances are maintained using Dynisco SPX-T ATEX Intrinsically Safe mating connector cable
assemblies;

PT style connector cable assys - 50 ft cable - p/n 641002, 100 ft cable - 641004

PC style connector cable assys - 50 ft cable - p/n 641012, 100 ft cable - 641014

Additional ATEX Intrinsically Safe approval specific requirements are provided on the EC Type
Examination certificate, Dynisco drawing number 975161, located in section 10.2 of this manual. The
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medium temperature (Tmeq) listed in the EC Type Examination certificate is defined as the temperature
of the pressure transmission fluid below the measuring diaphragm (See Figure 1-1). This temperature
can be verified by measuring the surface temperature at the base of the electronics housing.

Maximum allowed pressure range of each SPX by pressure range model code:

Pressure Range

XX

Code | PSI | Bar | Kgflcm? | MPa | KPa
01 1 0.07 | 0.07 |0.007 7
02 2 014 | 014 |0.014 14

03 3 0.2 0.2 0.02 20

04 4 | 027 | 027 |0027| 27

05 5 |[035| 035 [0035]| 35

06 10 0.7 0.7 0.07 70

07 15 1 1 0.1 100

08 25 | 175 | 175 |0175| 175

09 50 35 35 0.35 | 350

10 75 5 5 0.5 500
11 100 7 7 0.7 700
12 150 10 10 1 1000
13 250 | 175 17.5 1.75 1750
14 500 35 35 3.5 3500
15 750 50 50 5 5000
16 1000 70 70 7 7000
17 1500 | 100 100 10 10000
18 2000 | 140 140 14 14000

19 2500 | 175 175 17.5 | 17500
20 3000 | 200 200 20 20000
21 5000 | 350 350 35 35000
22 7500 | 500 500 50 50000
23 | 10000 | 700 700 70 70000
24 | 15000 | 1000 1000 100 | 100000
25 | 20000 | 1400 1400 140 | 140000
26 | 25000 | 1750 1750 175 | 175000
27 | 30000 | 2000 | 2000 200 | 200000
33 200 14 14 1.4 1400

P/N: 974149 | Rev: 112016 | ECO: 47068
www.dynisco.com

-14-



¥ Dynisco

From lab to production,
providing a window into the process

@DNHE 2.5 FM EXPLOSIONPROOF APPROVAL SPECIFIC REQUIREMENTS
Installation shall comply with the relevant requirements of the National Electrical Code (ANSI/NFPA 70)

Installation shall comply with the latest edition of the instruction manual. The latest edition of the
instruction manual is available for download from the Dynisco website:

www.dynisco.com
Replacement with non-factory components may adversely affect the safe use of the systems.

Additional SPX-T FM Explosionproof Approval specific installation requirements are provided on the
SPX-T FM Explosionproof Control drawing, Dynisco drawing number 000610, Figure 5-1 of this manual.

Also see section 10 of this manual (Approvals and Certificates) for FM certificates of compliances that
list hazardous location limitations and approved model code configurations.

For SPX units that are explosion-proof approved the power supply rating is 13-30 Vdc.

1) Do not remove the transmitter push-button seal screws in explosive environments when the circuit
is live (applicable to all models except SPX-T).

2) Transmitter push-button seal screws must be fully engaged to meet Explosion-proof requirements
(applicable to all models except SPX-T).
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2.6 CSA EXPLOSIONPROOF APPROVAL SPECIFIC REQUIREMENTS

SPX-T CSA Explosionproof Approval specific installation requirements are provided on the SPX-T CSA
Explosionproof Control drawing, Dynisco drawing number 000611, Figure 5-2 of this manual.

Contact factory for CSA certificates of compliances that list hazardous location limitations and approved
model code configurations.

SPX-T units are Explosionproof with Intrinsically Safe Output, Exia
Maximum non-hazardous voltage not to exceed 250V.
For SPX units the power supply rating is 13-30 Vdc.

1) Do not remove the transmitter push-button seal screws in explosive environments when the circuit
is live (applicable to all models except SPX-T).

2) Transmitter push-button seal screws must be fully engaged to meet Explosion-proof requirements
(applicable to all models except SPX-T).

See pressure range table in section 2.4 for maximum allowed pressure range of each SPX by
pressure range model code:
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2.7 NEPSI INTRINSIC SAFETY REQUIREMENTS
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2.8 NEPSI EXPLOSIONPROOF SPECIFIC REQUIREMENTS
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2.9  SAFETY INTEGRITY AND PERFORMANCE LEVEL APPLICATIONS

Praduct Sataty
Funcissnal
Sadery

A Dgw s
IR Ciees S0

User’s obligations

The operator or owner of the larger overall system, e.g. a machine, is responsible for following the
safety and accident prevention regulations that apply to the specific application.

Intended Use
See Certificate in section 10.5

Safety Function
See Certificate in section 10.5

For units with the optional monitoring channel (Guardian Series, Option Code = GCxxx):

Under normal operating conditions the relay contacts are closed. In the event that a failure is detected
the relay contacts open. Detectable failures include:

1) Loss of Power
2) Open Gage
3) Input over a predefined (customer selectable at time of order) threshold

The Guardian Series transducer has been designed to provide a protective measure. This has been done
by the avoidance and control of systematic and random failures.

This product will:

Measure the pressure and provide a safety relay output. Since this is being used to perform a protective
measure, this sensor should only be used for monitoring the pressure and not controlling the process.
Best practices declare that safety and control must be independent from each other.

The Guardian Series transducer detects many hardware failures including an open or short in the
measuring gage and if there is an overpressure condition. If any of these failures occur, the output relay
will open. It is the user’s responsibility to connect this relay to the system in such a way that when this
relay opens, it brings the system to a safe state.

This fault state is not latched. It is up to the user to latch this error if desired.

Recommended practices
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This Guardian Series transducer must be installed in such a way that the opening of the output relay will
bring the system to a safe state. In this safe state the instrument that is monitoring the pressure should
be left operational.

This error indication is not latched. If it is necessary to latch the error until it is manually reset, this is the
user’s responsibility.

At startup and on a periodic basis the safety system should be tested to ensure proper operation. This
will require applying a pressure to the Guardian Series transducer that is over the safe level but less than
the maximum pressure. Verify that the protective measure is initiated to take the machine to a safe
operating condition.

Use of qualified personnel

The product may only be assembled, installed, configured, commissioned, operated and maintained by
persons with proven skills. Persons with proven skills are suitably experienced to operate devices,
systems, plant and machinery in accordance with the general standards and guidelines for safety
technology.

It is the user’s responsibility only to employ personnel who:

e Are familiar with the basic regulations concerning health and safety and accident prevention
e Have read and understood the safety guidelines given in this description

e Have a good knowledge of the generic and specialist standards applicable to the specific
application

Connecting Safety Relay

Relay specs: Maximum switching voltage: 200Vdc; Maximum switching current: 0.5A

Device pinout

CONNECTOR WIRING mA-HART
3 | A =] FUMCTION
H- 22130 B A POWER +
TAE P __-\. L B SHAMAL -
Fi\g G POWER -
: ] NC
E D E RCAL +
BN F RCAL -
LOMNBECTOR G RELAY CONTAGCT
EMD VIEWY H AELAY CONTACT
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3 TECHNICAL DATA

3.1 MODEL CODE BREAKDOWN

The exact meanings of the letter/digit combinations are given in the corresponding sections of this

Chapter.
XX XX XX XX XXX XX XXX XX XX XXXX
Model ﬂ L Option Code
Accuracy Temperature Sensor
Process Style Electrical Connection
Hazardous Area Classification Communications

Diaphragm Material Rigid or Flexible Capillary Length
Process Connection Rigid Stem (Snout) Length
Pressure Engineering Units | Pressure Range

3.2 ORDERING EXAMPLE

33 91SA48P 21 BUFFBAGTB XXXX

SPX-T H L Option Code
High Accuracy 4-20mA Output
Button Seal Flange-Mount PT1H-12-8P Connector

ATEX / Instrinsically Safe HART with zero & span
DyMax Coated 15-5 PH SST 30", 76cm Flex
Flat Faced Flange | { 5",12.7cm
PSI | 1 5,000
Note(s):

1) Review section 3.4 Performance Characteristics for accuracy definition and details.

2) Review “Notes on Safety” (Chapter 2) before installation in Hazardous locations.

3) Accuracy can be affected with choice of diaphragm and coating.

4) Certain models are not available in some configurations.

5) For other process connections please consult factory.

6) Please see the appropriate figure in section 5.8 for dimensions of your specific flange.

7) For other mounting flanges/process connections not listed please consult factory.

8) Other approved ranges may exist, please consult factory.

9) Other lengths available, please consult factory.

10) Transmitters are available with certain approved option codes. Please consult factory for list of
approved options.

3.3  SAFETY SPECIFICATIONS

Please see “Notes on Safety” (Chapter 2.)
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3.4 PERFORMANCE CHARACTERISTICS
3.15.1  ACCURACY

Accuracy is defined as combined error expressed as a percentage of full scale (% F.S.) output based on
the following standard configurations/conditions:

1) Mercury Filled Capillary < 36”

2) Dymax Coated 15-5 SST Process Diaphragm
3) Best Straight Line % F.S. as per ISA-37.3

4) +20°C ambient electronics

*Consult factory for availability of NaK filled units or other non-standard configurations.

Snout Accuracy
Model Temp Range (% of FS)
<1500 PSI +/-0.75
20°C - 1500 PSI +/-0.50
SPX 32XX 300°C > 1500 PSI +/-0.25
<1500 PSI +/-0.50
20°C - 1500 PSI +/-0.25
SPX 33XX 300°C >1500 PSI +/-0.15
<1500 PSI +/-0.50
SPX 2242/2243 20°C > 1500 PSI +/-0.25
SPX 2241 20°C Entire Range +/-1.0
< 500 PSI +/-0.50
SPX 2244 20°C >500 PSI +/-0.25
SPX 229X 20°C Entire Range +/-0.50
<1500 PSI +/-0.50
SPX 4222/4232/4352 20°C > 1500 PSI +/-0.25
SPX 4622/4672/4502 20°C Entire Range +/-0.50
SPX 5342 20°C Entire Range +/-0.20
SPX 5343 20°C Entire Range +/-0.20
SPX5344 20°C Entire Range +/-0.20
SPX5390 20°C Entire Range +/-0.20
SPX5391 20°C Entire Range +/-0.20
SPX5392 20°C Entire Range +/-0.20

3.15.2 RESOLUTION
1+0.035% full scale or better
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3.15.3 REPEATABILITY
+ 0.10% of full scale

3.15.4 OVERLOAD PRESSURE (MAX PRESSURE WITHOUT INVALIDATING SPECIFIED ACCURACY)

Model Pressure
SPX 2242/2243/5342/5343 2 X FSP or 35,000 PSI, whichever is less
SPX 2241/2244/5344 2 X FSP or 15,000 PSI, whichever is less
SPX 229X/539X 2 x FSP
SPX 4222/4232/4352/4622/4672 2 x FSP or 35,000 PSI, whichever is less
SPX 4502 3 x FSP
SPX 3X42/3X43/3X9X 1.5 x FSP

3.15.5 BURST PRESSURE

Model Pressure
SPX 2XXX/4XXX/5XXX 6 x FSP or 45,000 PSI, whichever is less
SPX 3XXX Greater than 2 x FSP

3.15.6 FREQUENCY RESPONSE
20 Hz [-3db]
3.15.7  RESPONSE TIME

50 mS

3.5 ELECTRICAL DATA

Configuration 4-arm Wheatstone bridge strain gauge with internal amplifier
Output Signal 2-wire 4 - 20 mA

Saturation Levels 3.8 mA and 20.5 mA

Fail Safe Levels 3.6 mA for Low Level

> 21mA for High Level

Current Consumption <25mA
Supply Voltage 13 - 30 VDC for PTB ATEX IS and FM XP approved models
13 - 32 VDC for non-approved models
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Note: Transmitter incorporates overvoltage protection and reverse
polarity protection and will not operate if inputs are reversed.

Sense Resistor Load Line

Fesistance, ohme

[ Standard

a4 Intinsically Safa
250 ohms minimum for HART communication

3.6 TEMPERATURE INFLUENCE
ELECTRONICS HOUSING

Operating Temperature Range -29°Cto +85°C
Compensated Temperature Range (SPX 2XXX/4XXX/5XXX) -20°C to +65°C
Compensated Temperature Range (SPX 3XXX) 20°Cto +85°C

Zero Shift due to temperature change on electronics housing

SPX 2XXX/4XXX/5XXX 0.01% FS/°F max. (0.02% FS/°C max.)
SPX 3XXX Included in accuracy specification

Span shift due to temperature change on electronics housing

SPX 2XXX/4XXX/5XXX 0.01% FS/°F max. (0.02% FS/°C max.)
SPX 3XXX Included in accuracy specification

P/N: 974149 | Rev: 112016 | ECO: 47068
www.dynisco.com

-24-



From lab to production,
providing a window into the process

PROCESS CONNECTION
Zero shift due to temperature change on the diaphragm

SPX 2242/2243/4xxx/5xxx (except SPX 4502) 15 PSI/100/°F typical
2 BAR/100/°C typical

SPX 2241/2244/229X/4502 1 PSI/100°F typical (from 75°F to 450°F)
2 PSI/100°F typical (from 450°F to 600°F)
0.07 BAR/38°C typical (from 24°C to 232°C)
0.14 BAR/38°C typical (from 232°C to 315°C)
SPX 3XXX Included in accuracy specification

3.7 EMC REQUIREMENTS

The SPX Conforms to CE in accordance with EMC directive. See Declaration of Conformity for more
details.

3.8 MATERIALS

Standard Diaphragm 15-5PH Mat. No. 1.4545 Various proprietary coatings
Standard Stem (Snout) 17-4PH Mat. No. 517400

Please note other diaphragm and stem materials may be substituted.

3.9 TORQUE

See section 5.2

3.10 ENVIRONMENTAL PROTECTION TO ANSI/IEC-60529 & ANSI/NEMA-250

SPX with sealed conduit to IP67, NEMA 4X

3.11 WEIGHT

The weight varies depending on product configuration. Average weight range is 1 to 5 pounds.
3.12 DIMENSIONS

The dimensions vary based on product configuration. Contact Dynisco if product dimensions are
required.
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4 TRANSPORT/DELIVERY

Toxic hazard!
A The SPX contains a small amount of mercury (Hg) as its standard transmission medium. If the diaphragm

is damaged, mercury may escape. For alternate (non-Hg) transmission mediums please consult factory.

Never transport or store the SPX without the protective cap in place. Remove the cap shortly before
installation.

A If mercury is inhaled or swallowed, seek medical attention immediately.

Mercury is hazardous waste and must be disposed of in accordance with applicable laws. DYNISCO will
accept defective SPXs.

If mercury escapes, use airtight packaging!

The SPX is an ESD sensitive component. Electrostatic discharge may damage the SPX. Take ESD
precautions.

ATTENTION

4.1 TRANSPORT/PACKING/TRANSPORT DAMAGE

e Do not let the SPX be damaged by other items during transit
e Use only the original packaging
e Report transport damage to DYNISCO immediately in writing

4.2 STORAGE
e Store the SPX in original packaging only
e Protect against dust and moisture

4.3 SCOPE OF DELIVERY

SPX with diaphragm protection cap

Fastening clip (transmitter with flexible stem only)
Calibration sheet

Operating manual with declaration of conformity
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INSTALLATION

NOTES:
2. Follow all Notes on Safety in Section 2 during installation.

5.1 GENERAL MOUNTING INFORMATION
Do not remove the protective cap on the SPX until ready to install.

Before mounting the SPX, check mounting hole carefully. The SPX must only be mounted in holes that
satisfy the requirements below. A hole that does not satisfy these requirements can damage the
Transmitter.

Insure the mounting hole is clear of any frozen polymer or debris and is machined to the proper
dimensions.

For threaded SPX transmitters coat the threads with a high temperature anti-seize grease or a suitable
parting agent, this will help prevent the SPX snout from sticking permanently in the mounting hole. For
flanged configuration units, apply Anti-Seize to mounting bolt threads. Use proper Buttonseal gasket
and install on transducer tip.

Install unit into the process connection (Do NOT torque transmitter into the hole at this time!). Allow
time for the transmitter snout temperature to equalize to the process temperature. This will help
eliminate thread galling and ease removal later. There should be NO pressure applied at this time.

Always use a torque wrench applied to the designated hexagon collar or mounting bolts while screwing
the transmitter in and out. Do not apply the tool to the housing or housing/sensor connection.

After temperatures have equalized, apply proper torque as described in Section 5.2 of the Manual and
tighten transmitter into mounting hole.

After the correct torque has been applied units with flexible capillary require the electronics to be
mounted away from the process heat using mounting hardware, P/N 200941.

Connect power to the transmitter. For conduit output configuration, Red wire is Sig+/Exc +, Black wire is
Sig-/Exc-, Green wire is Ground. For a 6 or 8 pin connector version, Pin A is Sig+/Exc+ and pin B is Sig-
/Exc-. Insure proper loop supply voltage is applied to transmitter.

Make sure that the medium is in molten condition during transmitter removal. Removing the
transmitter while the medium is in solidified condition can damage the sensor diaphragm.
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ATTENTION
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ATTENTION

When removing the SPX, carefully clean the diaphragm of the transmitter with a soft cloth while the
medium is still malleable.

Always remove the SPX prior to cleaning the machine with abrasives or steel wire brushes. Also, do not
clean the SPX with hard objects, such as a screwdriver, a wire brush, etc. This will possibly damage the
transmitter.

Before reinstalling the SPX, ensure that the mounting hole is free from hardened plastic. A mounting
hole cleaning tool kit is available to aid in removing of the material. (Dynisco Part Number 200100 for
%-20, 200101 for M18 and 200102 for M10 ports.) A gauge plug to check the hole is included in this kit.

The SPX is an ESD sensitive component. Electrostatic discharge may damage the PT. Take ESD
precautions.

Mounting and electrical connection of the SPX must be done by specialists with EMC training, following
all applicable regulations, and in pressure less, voltage-free, intrinsically safe condition with the
machine switched off.

The machine must be secured against being switched back on!

The most common causes of transducer damage are: installation in improperly machined or plugged
mounting holes and cold starts. The tip of the transducer consists of a stainless steel diaphragm that
must be protected from severe abrasives, dents and scores.

Burn Hazard! The SPX must be removed with the melt in the molten condition. The
SPX can be very hot when removed. WEAR PROTECTIVE GLOVES!

Careful attention should be paid to correctly machine the mounting port. Failure to use the
recommended mounting port may result in erroneous pressure measurement, difficult transducer
removal, premature sensor failure, process fluid leaks, and personnel hazard. In applications involving
high temperature operation and/or repeated thermal cycling a good high quality anti-seize compound
should be applied to the threaded surfaces.

5.2 MOUNTING HOLE TORQUE

SPX

SPX 2242 SPX 2243 2241/2244/2290/2291

Model SPX 3X42 SPX 3X43 SPX 3X9X SPX2292
SPX 4222/4622/4352/4672 SPX 4232
SPX 5342 SPX 5343 SPX 4502
SPX 539X/5344
Torque Max. 56.5 Nm Max. 5.6 Nm Max. 39.5 Nm Max. 108.5Nm
Spec (500 inch-Ibf.) (50 inch-Ibf.) (350 inch-Ibf.) (80 ft-Ibf.)
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5.3 MOUNTING HOLE DIMENSIONS
Please contact Dynisco if mounting hole dimensions are required.
5.4 MOUNTING HOLE PRESSURE TRANSMITTER

Dynisco offers a set of mounting hole-machining tools with all the necessary drills, taps, and reamers for
the Dynisco standard %-20 UNF-2A and M18 and M10 mounting holes used in high temperature and
plastics processing applications (Dynisco Part Numbers 200925, 200105 and 901949 respectively).
Detailed instructions are sent with the machining kits. Copies of the instructions are available from
Dynisco upon request.

When machining the hole pay careful attention to the concentricity between the threads and the 0.312/
0.314 diameter. Since the pressure seal is on the 45° seating surface, this surface should be examined
for good finish, free from burrs, etc.

It is general good practice to check the mounting hole before installing the transducer. One procedure is
to coat a gauge plug (Dynisco Part Number 200908 for the 1/2 —20 standard port, 435901 for the short
tip % — 20 version, 200960 for the M18), with Dykem machine bluing on surfaces below the thread.
Insert the gauge plug into the mounting hole and rotate until surface binding is encountered. Remove
and inspect. Bluing should only be scraped off of the 45° sealing chamfer. If bluing has been removed
from other surfaces, the mounting hole has not been machined properly.
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5.5 INSTALLING THE FLANGED PRESSURE TRANSMITTER

Note that the pressure seal on flange mounted units is made at the lower o-ring or gasket, not the
flange.

See section 5.2 for recommended mounting torques.

Recommended mounting torques to crush appropriate gasket material:

Pressure Range Gasket Part Number _Torque

3,000 psi Aluminum 494602 15 ft/Ibs
10,000 psi Parkerized Carbon Steel 634001 60 ft/lbs
10,000 psi Hastelloy 634002 60 ft/lbs
10,000 psi 303 Stainless Steel 634004 60 ft/lbs

5.6 ELECTRICAL CONNECTION

The SPX has 4-20 mA output. The transmitter power supply and output are supplied over the same pair
of wires.

It is recommended that you use twisted, shielded cables as connecting wires.
Observe National Electric Code and national regulations for applications in hazardous areas.

Do not lay connecting cables in the direct vicinity of cables carrying higher voltage or used to switch
inductive or capacitive loads.

Fﬁﬁ.ﬂ il For FM approved SPX 3XXX Explosionproof installations, install in accordance with controlled
<\, I drawing 000610 (Figure 5-1).

sp @ For CSA approved SPX 3XXX Explosionproof installations, install in accordance with controlled
drawing 000611 (Figure 5-2).
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5.7 CONNECTION ASSIGNMENTS

The device must be connected to a certified power supply. Each unit will include a primary 4-20mA
output. The unit may also have one of the options listed in the table below. See section 2.9 for wiring
details of units with GCxxx option code.

Connection Type
. Terminal Conduit-Lead . .
Signal Description Wire Color 6-Pin 8-Pin
PWR+/SIG+
Primary 4-20mA PWR-/SIG-
CASE
Options
Optional RCAL RCAL+
Only RCAL-
SPX 3XXX Only Options
Optional RCAL RCAL -
witESlzgjndar 4- RCAL- -
y 2nd PWR+/SIG+ -
20mA only
2nd PWR-/SIG- -
Optional 2nd PWR+/SIG+ -
Secondary 4-
20mA only 2nd PWR-/SIG- -
. RTD (-) _
Optlonzlnl'])ual RTD RTD (+) .
y RTD (+) -
Color Code
SPX
SPX 3XXX ONLY

Note: The Optional Dual RTD option (TA) is a second RTD in the snout tip that is brought to the
connector. The RTD is a 100 Ohm RTD with an alpha of 0.00385 Ohms/°C.

connected between the RCAL+ and RCAL- signals. Connection of any active electronic circuits or

@ If the transmitter is installed in hazardous areas, only passive devices like switches or resistors may be
voltage or current source is not allowed.
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Figure 5-1 Electrical Configuration for FM Approved Explosionproof SPX 3XXX Installations
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Figure 5-2 Electrical Configuration for CSA Approved Explosionproof SPX 3XXX Installations

5.8 FLANGE CONFIGURATIONS

Please contact Dynisco if flange configurations are required.
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6 COMMISSIONING

There are two ways of commissioning the SPX transmitters. This can be done by utilizing the ZERO and
SPAN actuators or by HART Communications via a communicator connected to the pressure loop.

If the SPX is equipped with the optional HART communications, it is not necessary to access the
zero/span actuators on the sensor.

If the transmitter is not equipped with HART then the zero/span actuators must be utilized. However,
Sections 6.3 through 6.8 and 6.11 may be skipped.

6.1 WHY A TRANSMITTER MUST BE REZEROED

The transmitter output must be nulled at zero pressure after installation when the machine has
stabilized at operating temperature. This is easy to understand why when considering the mechanical
properties of the sensor.

As described in section 1.5, a fill fluid transmits the process pressure from the sensor tip of the
transmitter (at process temperature) to the electronics housing (at ambient temperature). As the
transmitter sensing tip is brought from ambient to process temperature, the fill fluid expands and
increases the amount of deflection on the sensing diaphragm. This creates a positive pressure reading,
as if a small pressure was actually applied, even with zero pressure on the system. Even with the
advanced temperature correction performed by the SPX 3XXX, there is a slight residual temperature
offset so rezero may be beneficial.
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Also, depending on the orientation of the sensor, the weight of the fluid will have an effect on the
sensing diaphragm. The weight of the fluid will either increase the deflection of the diaphragm as if a
small pressure is applied or may pull on the diaphragm as if pressure was pulling away from the sensor
(a negative reading).

There are some other effects that may affect the zero as well, such as torque, side loading, etc. For
more information contact Dynisco.

All of these effects can be compensated for by setting the transmitter zero after the machine has
stabilized at operating temperature.

6.2 UTILIZING THE ZERO AND SPAN ACTUATORS

When the transmitter output needs to be corrected due to mounting location and temperature shift the
zero actuator can be used (if a HART Communicator is not available.) Please wait until the process has
been brought to operating temperature before zeroing. The zero procedure is only recommended
after the process temperature has stabilized and the SPX electronics housing has been permanently
installed.

When the actuator is depressed in a certain sequence, the output will be corrected to reflect 4 mA. This
is done by the transmitter electronics automatically by adjusting the LRV and URV settings
simultaneously to the offset required to obtain 4 mA. Normally a Zero calibration is all that is required
after installation since the Transmitter span has been calibrated at the factory. In the event the Full
Scale output is not correct when checked against a calibrated pressure source or dead weight tester, the
transmitter span can be adjusted via the Span actuator. This is performed by applying a known
calibrated full scale pressure to the transmitter and depressing the Span actuator in a certain sequence.
When complete, the transmitter electronics will have adjusted the URV to correct to output to equal 20
maA.

The span actuator should never be used to set the URV without zeroing the PT with the zero actuator
first.

If for some reason the calibration is incorrect and the user wishes to revert back to the Factory
Calibration, a procedure can be performed to revert the calibration back to factory state. Refer to
“Resetting to Factory Default Settings” in this Chapter.

6.2.1 ZERO AND SPAN PROCEDURE

1. Connect Power Supply to SPX signal leads with 250 ohm load and milliamp meter in series with
loop.

2. If commissioning on the bench with a dead weight tester or calibrated pressure source, ensure
pressure connection is free of leaks.

3. Apply power to the SPX transmitter and observe loop current with zero pressure applied. It
should be 4 mA. If other than 4 mA proceed to step 4.

4. Perform Zero Function
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a.  SPX 2XXX/4XXX/5XXX (Pushbutton)

ATTENTION i. Do not remove seal screw when the circuit is live in a hazardous area.

ii. Remove zero pushbutton seal screw.

ATTENTION

ATTENTION

iii. Using a 2mm or smaller Allen key, depress the pushbutton for a % second.
iv. Release pushbutton for a ¥ second.
v. Depress the pushbutton again for a %4 second and release.

b. SPX 3XXX (Hall Effect Switch)

i. Unthread Zero screw from endplate
ii. Depress screw
iii. Release screw
iv. Depress screw
v. Release screw
vi. Restore screw in endplate

Note: The screw must be threaded into the endplate for normal operation. Failing to do so will cause
the device to go into failsafe.

The available pressure is now adopted as the new lower range value

Steps past this point are not part of a normal bench setup and should only be performed by qualified
individuals, as the SPX is highly stable and has been factory calibrated with highly accurate pressure
generators. This function should only be performed on such equipment.

5. Apply Full Scale pressure and verify output is 20 mA. If output is other than 20 mA, perform
Local Span adjustment:
a.  SPX 2XXX/4XXX/5XXX (Pushbutton)
i. Do not remove seal screw when the circuit is live in a hazardous area.
ii. Remove span pushbutton seal screw.
iii. Using a 2mm or smaller Allen key, depress the pushbutton for a ¥ second.
iv. Release pushbutton for a ¥ second.
v. Depress the pushbutton again for a %5 second and release.

b. SPX 3XXX (Hall Effect Switch)

i. Unthread Span screw from endplate

ii. Depress screw

iii. Release screw

iv. Depress screw

v. Release screw

vi. Restore screw in endplate
Note: The screw must be threaded into the endplate for normal operation. Failing to do so will cause
the device to go into failsafe.
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ATTENTION

The available pressure is now adopted as the new upper range value.
6.3 UTILIZING THE HART COMMUNICATIONS

The zero procedure is only recommended after the process temperature has stabilized and the SPX
electronics housing has been permanently installed. When the zero trim function is selected (HART
Quick key 1,2,5,1,3,1) the output will be corrected to reflect zero pressure. This is done by the
transmitter electronics automatically by adjusting digital PV to zero and analog output will be 4 mA.
Normally a Zero Trim is all that is required after installation since the Transmitter span has been
calibrated at the factory.

In the event the Full Scale output is not correct when checked against a calibrated pressure source or
dead weight tester, the Transmitter span can be adjusted by performing the Sensor Trim function. This is
performed by first applying Zero Pressure and selecting Lower Sensor Trim (HART Quick Key 1, 2,5, 1, 3,
2) and following the prompts on the HART Communicator. When complete, apply a known calibrated
full scale pressure to the Transmitter and selecting Upper Sensor Trim (HART Quick Key 1, 2,5, 1, 3, 3)
and follow the prompts on the HART Communicator. When complete, the transmitter electronics will
have adjusted the digital PV to correct to full scale output.

Never perform upper sensor trim without performing lower sensor trim first.

P/N: 974149 | Rev: 112016 | ECO: 47068
www.dynisco.com

-38-



] Dynisco) :uﬂ e

From lab to production,
providing a window into the process

€

ATTENTION

6.3.2 CONNECTING THE HART HANDHELD COMMUNICATOR

In hazardous areas, refer to the handheld communicator instruction manual for instructions for HART
Communicator to function properly.

A minimum of 250 Ohms resistance must be present in the loop.
The HART Communicator does not measure loop current directly.

The HART Communicator can interface with the SPX anywhere along the 4 - 20 mA cable as shown in the
following figure.

Fa
/-'\ N . —
+ @ * Supply
R, > 25002
- — + ~ _
- & * N
| md, |
| | | Curmant |
SPX I I I Meter s
| =

Figure 6-1 HART Communicator Interface

6.3.3 PROCEDURE

1. Connect Power Supply and HART Communicator per the above diagram.
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ATTENTION

2. If commissioning on the bench with a dead weight tester or calibrated pressure source, insure
pressure connection is free of leaks.

3. Apply power to the SPX transmitter and turn on the HART Communicator by pressing the
ON/OFF key. The LCD display should show [SPX-T or SPX depending on model] in the upper left
corner. If this is not present, consult the Troubleshooting section of this manual.

4. Set PV Units (Fast Key 1,3,2) to appropriate pressure unit. (e.g. psi, Bar, kgf/cm2, MPa)

5. Set Tag (Fast Key 1,3,1).

6. If transmitter output needs to be re-ranged, set the appropriate LRV (Fast Key 4,1) and URV
(Fast Key 4,2)

e Note: URV cannot be turned down below the PV Minimum span (Fast Key 1,4,1,5)

7. Set Lower Trim (Fast Key 1,2,5,1,3,1)

8. Verify SPX transmitter output. Zero pressure output should read 4 mA.

Steps past this point are not part of a normal bench setup and should only be performed by qualified
individuals, as the SPX is highly stable and has been factory calibrated with highly accurate pressure
generators. This function should only be performed on such equipment.

9. Next, using calibrated pressure source, apply pressure equal to value set in URV in step 6.
Output should equal 20 mA. If output does not equal 20 mA proceed to step 10.

10. To calibrate full scale output, first apply pressure equal to full scale pressure of unit. Next
perform Upper Sensor Trim (Fast Key 1,2,5,1,3,2). Output should now equal full scale pressure.

11. If Transmitter Output Damping is required, set PV Damping (Fast Key 1,3,5) to the appropriate
value.

12. Press the left arrow key until the HART Communicator is off-line then turn the power off.

The SPX pressure transmitter is now ready to be installed in the process.

6.4 SPXANALOG OUTPUT

The SPX has a 4-20 mA output proportional to pressure for normal operating conditions. However,
unlike a traditional sensor, the SPX performs self-diagnostic routines continually during operation. If a
special condition is detected, the transmitter drives its analog output outside the normal saturation
values to indicate that investigation is necessary. (This condition is called fail-safe mode alarm.) The
conditions detected by the self-diagnostic routines (and the corresponding effect on the analog output)
are listed later in this section.

When a special condition is detected, the SPX goes into fail-safe mode and the transmitter output goes
high, by default. However, using a HART communicator, the transmitter can also be configured to drive
its output low or to freeze the output where it was just before the fail-safe was detected. The actual
analog output levels are indicated below.

A low alarm (3.6 mA) is possible but not recommended because HART communications are not
guaranteed until the cause of the alarm is removed.
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Using the HART communicator, the specific condition that triggered the fail-safe mode alarm can be
read for diagnostic purposes. (See Status in the HART menu tree.)

In a fail-safe condition the PV is not affected and can still be read using the handheld HART
communicator. For process related fail-safe conditions, the transmitter will remain in the alarm state
until the source of error disappears. If certain electronics errors are detected, the fail-safe condition will
latch until a reset is performed by either cycling the power or through a software command.

NAMUR Compliant Saturation and Alarm Values

4 - 20 mA Saturation

4 -20 mA Alarm

Low 3.8 mA
High 20.5 mA

3.6 mA
>21 mA

You can alter the actual transmitter mA output values by performing an analog output trim using the

HART Communicator.

When a transmitter is in an alarm condition, the analog output displayed by the handheld indicates the
alarm value of the analog output — NOT the value the transmitter would have, if the sensor had not

detected the failure.

Special Conditions and the Corresponding Analog Output

Condition Alarm Value (fail safe)
EEPROM failure detected Set to configured fail safe mode
Cold start Set to fail safe mode low

Pressure above upper limit
Pressure below lower limit
Electronics temp above upper limit
Electronics temp above lower limit
Strain gage open detected

Analog output saturated
Watchdog error detected
Zero/Span Actuator stuck

Low voltage detected

Outside URV or LRV

Rcal simulation on

Unchanged
Unchanged
Unchanged
Unchanged
Set to configured fail safe mode
Unchanged
Unchanged
Set to configured fail safe mode
Unchanged
Unchanged
Unchanged

6.5 ALARM &SATURATION VALVES BURST MODE
No special requirements are defined for the burst mode.

6.6 ALARM & SATURATION VALUES IN MULTIDROP MODE

If the device is in multidrop mode, the NAMUR levels are no longer achievable. Instead the fail safe
condition is indicated by the field device status and the additional diagnostics.
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6.7 SPXTRANSMITTER FUNCTIONS VIA HART

Zero Trim (1,2,5,1,3,1)
Digital Correction to zero which affects the digital output. This differs from Lower
Sensor Trim in that zero trim is ONLY performed at zero pressure.

Lower Sensor Trim (1,2,5,1,3,2)

Digital Correction to zero which affects the digital output. This differs from Zero Trim in that Lower
Sensor Trim can be performed at pressures above zero.

Note: This must be performed before Upper Sensor Trim. Only perform this function with a known
calibrated pressure source.

Upper Sensor Trim (1,2,5,1,3,3)

Digital correction to Full Scale which affect digital output.

Note: Lower Sensor Trim must be performed before Upper Sensor Trim. Only perform this function with
a known calibrated pressure source.

Digital to Analog trim (1,2,5,1,2)
This is used to match the digital representation of the analog output with its actual analog loop current.
Note: This should only be performed with a known Calibrated Current (mA) meter.

Reranging

The SPX allows for the 4 mA and 20 mA points (LRV and URV respectively) to be adjusted so that output
resolution can be improved. A Re-range or “Turndown” ratio of 6:1 is possible. Accuracy specifications
remain dependent upon the Full Sensor Range without any turndown applied. Three methods of Re-
ranging the SPX Transmitter are outlined below.

Note: If pressure applied to the transmitter is not in the range of the 6:1 turndown ratio, the transmitter
will reject the Span attempt. This will be indicated by the output not adjusting to 20 mA after a few
attempts using the Span Actuator.

Reranging TV (SPX 3XXX) with “TB” option only

On a SPX 3XXX with the TB option, there is a second 4-20mA output that is proportional to the snout
temperature. By default the TV LRV and TV URV are set to 0 and 400C respectively. The secondary 4-
20mA output can be reranged by changing TV LRV and TV URV.

Reranging via Zero/Span Actuators
When HART Communication is not used, LRV and URV values are entered by applying zero pressure to

the SPX 3XXX and “Rezeroing” by:

a.  SPX 2XXX/4XXX/5XXX (Pushbutton)

ATTENTION

i. Do not remove seal screw when the circuit is live in a hazardous area.
ii. Remove zero pushbutton seal screw.

iii. Using a 2mm or smaller Allen key, depress the pushbutton for a % second.
iv. Release pushbutton for a % second.
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ATTENTION

v. Depress the pushbutton again for a %4 second and release.
b. SPX3XXX (Hall Effect Switch)
i. Unthread Zero screw from endplate

ii. Depress screw

iii. Release screw

iv. Depress screw

v. Release screw

vi. Restore screw in endplate
Note: The screw must be threaded into the endplate for normal operation. Failing to do so will cause
the device to go into failsafe.

The LRV and URV have now been adjusted to zero the device without affecting the span.

After Rezeroing, it is possible to set the span by adjusting the URV with the span actuator. The span
actuator should never be used to adjust the URV without using the zero actuator to set the LRV first.

URV or Full Scale Turndown is performed by applying any pressure, within the 6:1 ratio of the
transmitter that you want to be the 20 mA point. When the pressure is held steady:

a.  SPX 2XXX/4XXX/5XXX (Pushbutton)
i. Do not remove seal screw when the circuit is live in a hazardous area.
ii. Remove span pushbutton seal screw.
iii. Using a 2mm or smaller Allen key, depress the pushbutton for a % second.
iv. Release pushbutton for a % second.
v. Depress the pushbutton again for a 5 second and release.

b. SPX 3XXX (Hall Effect Switch)

i. Unthread Span screw from endplate
ii. Depress screw
iii. Release screw
iv. Depress screw
v. Release screw
vi. Restore screw in endplate

Note: The screw must be threaded into the endplate for normal operation. Failing to do so will cause
the device to go into failsafe.
The SPX has now adjusted the URV 20 mA point to match the pressure applied.

6.8 RERANGING VIA HART

Rerange LRV (4)

This is the pressure at which the transmitter will output 4 mA as entered directly by the user. Changing
the LRV affects the transmitter span so the is range is limited by the minimum span value found in Fast
Key (1,4,1,5)
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Rerange URV (5)
This is the pressure at which the transmitter will output 20 mA as entered directly by the user. This
range is limited by the minimum span value found in Fast Key (1,4,1,5)

Rerange TV LRV (1,3,3,3) SPX 3XXX “TB” option only
This is the temperature at which the transmitter will output 4 mA on the secondary mA output as
entered directly by the user.

Rerange TV URV (1,3,3,4) SPX 3XXX “TB” option only
This is the temperature at which the transmitter will output 20 mA on the secondary mA output as
entered directly by the user.

Rerange LRV By Applying Pressure (1,2,5,1,1,1,1)
This is done by applying a known pressure and initiating the procedure so that the transmitter adopts
the pressure as the 4 mA point.

Note: This should only be performed with a Calibrated Pressure Source.

Rerange URV By Applying Pressure (1,2,5,1,1,1,2)

This is done by applying a known pressure and initiating the procedure so that the transmitter adopts
the pressure as the 20 mA point.

Note: This should only be performed with a Calibrated Pressure Source.

Recall Factory Trim (1,2,5,3)
This is used to restore the Zero, Lower, and Upper Trim to the Values as set from the Factory.

R-Cal Set % (1,2,5,1,4,1)
This is used on versions with a Rcal. By activating R-Cal, the output will be set to the percentage of span
set by this function. Default is 80%. Setting Rcal to 0%, disables the Rcal function.

Damping (1,3,5)

The damping time constant affects the speed with which the primary output signal reacts
to changes in pressure as shown in the figure on the following page. Damping is off by
default but values between 0 and 30 seconds can be set using the handheld communicator.
The damping value must be entered in integers. If non-integers are entered, the system
rounds to the next integer.
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Local Actuator Disable (1,4,3,6)

Local zero and span actuators can be disabled using the HART handheld communicator function

“Local Push-buttons.” When turned off, the software Lock Out prevents changes to transmitter range
points via the local zero and span actuators. With local Push-buttons disabled, changes to configuration
are still possible via HART.

Status (1,2,1,2)
Reads Device Status from SPX.

PV Unit (1,3,2)

The pressure unit defines the unit of measure that the pressure-specific parameters are transmitted in.
The SPX can be configured in the engineering units of psi, Bar, MPa, and kgf/cm? or as a percentage of
Full Scale (FS). After selecting a new pressure unit, all entries for pressure are recalculated to the new
unit, using the following conversion rules:

1 psi = 0.068947 Bar = 0.0068947 MPa = 0.070309 kgf/cm?

Tag(1,3,1)
An inventory “Tag” identification number may be stored in transmitter memory (8 characters
maximum). Software tag is a single question mark by default.

Descriptor (1,3,4,2)
A 16 character text can be entered for further description of transmitter e.g. location, function, position,
etc.

Message (1,3,4,3)
A 20 character message can be set and displayed on the HART Communicator.

SV Electronics Temperature (1,1,7)
Temperature measured on the Electronics Assembly is used for reference and factory diagnostics only.

TV Snout Temperature (1,1,4)
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Temperature measured at the snout tip (SPX 3XXX only).

Poll Address (1,4,3,3,3)

Use in Multidrop mode allows more than one transmitter (up to 15) on a single loop. If this value is
other than zero, the transmitter is in Multidrop mode. An example of Multidrop mode would be a group
of HART devices wired in parallel on a single powered loop and each device being assigned a unique Poll
address (1-15). The HART communicator would prompt for the individual address of the transmitter to
communicate with and would only poll that specific device. All others would remain unchanged. Note:
Analog output is set to 4mA when in multi-drop mode.

Burst Mode (1,4,2,3,1)

When the SPX 3XXX is used in Burst Mode, the transmitter outputs one-way digital communications
from the transmitter to the Host. Communication rate is faster since the transmitter does not have to be
polled to send data. Information transmitted in Burst Mode includes Pressure Variable, Analog Output
value, Pressure in % of range. Access to other information can still be obtained through normal HART
Comms.

6.9 RESETTING TO FACTORY DEFAULT SETTINGS

The factory settings for the sensor (including zero and span) can be restored if they are changed
inadvertently using the Zero/Span Actuators or the HART communicator. The list of parameters
restored is shown below.

Make sure Control System is in Manual mode. Temporary loss of Loop Output during
Electronics Re-boot may occur.

To reset the sensor using the actuators, use the following procedure:

a. SPX 2XXX/4XXX/5XXX (Pushbutton)

ATTENTION

i. Do not remove seal screw when the circuit is live in a hazardous area.

ii. Remove zero and span pushbutton seal screws.

iii. Using a 2mm or smaller Allen key, depress the pushbuttons for a % second.
iv. Release pushbuttons for a % second.

v. Depress the pushbuttons again for a % second and release.

b. SPX3XXX (Hall Effect Switch)

i. Unthread Zero and Span screws from endplate
ii. Depress screws
iii. Release screws
iv. Depress screws
v. Release screws
vi. Restore screws in endplate
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Note: The screws must be threaded into the endplate for normal operation. Failing to do so will cause
the device to go into failsafe.
At this point, the LRV and URV will be set to factory defaults.

6.10 DEFINITION OF “RESTORE FACTORY DEFAULTS”

Restore LRV and URV to their values at shipment.

Restore the Pressure Unit (psi, Bar, etc.) to its value at shipment.

Set the Analog Output Alarm Level to its value at shipment.

Remove all Pressure Damping

Clear all Sensor and Analog Output Trim values.

Clear Burst Mode.

Restore the Address to Zero.

Restore the Rcal option to its value at shipment. (Enable or Disable the Rcal option.)
Set actuators to the settings they were when shipped from DYNISCO.

LN AWNE

6.11 HART COMMUNICATOR FAST KEY SEQUENCES
Below defines the HART Communicator Fast Key sequences. Fast Keys are a means of supplying a
shortcut to navigate through the menu tree.
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HART Communicator Fast Key sequences

I’ﬂ yesheation

Function Fast Key Sequence
Read PV Pressure 2

Read % of Full Scale 1,1,2

Read Analog Output (PV) 1,1,3

Read SV Electronics Temperature 1,1,7

Read Peak Pressure Value 1,2,1,2
Read Peak Electronic Temp Value (SV) 1,2,1,3
Read Sensor Diagnostic Status 1,2,1,1
Read PV Minimum Span 1,4,1,5
Perform Sensor Self-Test 1,2,2
Perform Sensor Master Reset 1,2,3
Perform Loop Test 1,24
Perform D/A Trim (PV) 1,2,5,1,2
Perform Zero Trim 1,2,1,3,1
Perform Lower Sensor Trim 1,2,5,1,3,2
Perform Upper Sensor Trim 1,2,5,1,3,3
Recall Factory Trim 1,2,5,3
Set Rcal % 1,2,51,4,1
Set Tag 1,3,1

Set PV Unit 1,3,2

Set Lower Range Value (LRV) (PV) 1,3,3,1
Set Upper Range Value (URV) (PV) 1,3,3,2
Display Lower Set Limit (LSL) (PV) 1,3,3,5
Display Upper Set Limit (USL) (PV) 1,3,3,6
Set Date 1,3,4,1
Set Descriptor 1,3,4,2
Set Message 1,3,4,3
Set PV Damping 1,3,5

Set SV Temperature Unit 1,4,1,7
Set PV Analog Output Alarm Type 1,4,2,2,3
Set Poll Address 1,4,2,3,1
Set # of Request Preambles 1,4,2,3,2
Set Burst Mode 1,4,2,3,3
Set Burst Option 1,4,2,3,4
Read Analog Output (TV) 1,1,6

Read Peak Temp Value (TV) 1,2,3,4
Perform D/A Trim (TV) 1,2,5,2,2
Set Lower Range Value (LRV) (TV) 1,3,3,3
Set Upper Range Value (URV) (TV) 1,3,3,4
Temperature Override 1,2,5,2,1,1
Temperature Override Value 1,2,5,2,1,2
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ATTENTION

7 MAINTENANCE

7.1 MAINTENANCE

Mounting and electrical connection of the SPX must be done by specialists with EMC training, following
all applicable regulations, and in pressureless, voltage-free, intrinsically safe condition with the
machine switched off.

The machine must be secured against being switched back on!

The most common causes of transducer damage are: installation in improperly machined or plugged
mounting holes and cold starts. The tip of the transducer consists of a stainless steel diaphragm that
must be protected from severe abrasives, dents and scores.

Burn Hazard! The SPX must be removed with the melt in the molten condition. The
SPX can be very hot when removed. WEAR PROTECTIVE GLOVES!

Wear protective gloves!
Installation and Removal Instructions

e DO NOT REMOVE PROTECTIVE CAP UNTIL READY TO INSTALL.

e PRIORTO INITIAL INSTALLATION, VERIFY CORRECT MACHINING OF MOUNTING HOLE.

e  WHEN REINSTALLING, MAKE SURE MOUNTING HOLE IS CLEAR OF DEBRIS OR HARDENED
PLASTIC.

e THE MEDIUM MUST BE IN MOLTEN CONDITION DURING TRANSDUCER REMOVAL.

e (Removing the transducer with the medium in a solidified condition can damage the sensor
diaphragm.)

e ALWAYS REMOVE THE SPX BEFORE CLEANING THE MACHINE WITH ABRASIVES OR STEEL WIRE
BRUSHES, ETC.

e DO NOT CLEAN THE “SCREWED-IN” SECTION OF THE SPX WITH HARD OBJECTS — THIS WILL
DAMAGE THE SPX.

e ALWAYS USE A TORQUE WRENCH APPLIED TO THE DESIGNATED HEXAGONAL COLLAR WHEN
SCREWING THE PT IN AND OUT. DO NOT APPLY THE TOOL TO THE HOUSING OR HOUSING/
SENSOR CONNECTION.

e ELECTROSTATIC DISCHARGE MAY DAMAGE THE SPX — TAKE ESD PRECAUTIONS.
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7.2 REPAIR/DISPOSAL
Toxic hazard!
The SPX contains a small amount of mercury (Hg) as its standard transmission medium. If the diaphragm

is damaged, mercury may escape. For alternate (non-Hg) transmission mediums please consult factory.

Never transport or store the SPX without the protective cap in place. Remove the cap shortly before
installation.

If mercury is inhaled or swallowed, seek medical attention immediately!

Mercury is hazardous waste and must be disposed of in accordance with applicable laws. DYNISCO will
accept defective SPXs.

If mercury escapes, use airtight packaging!

Please send defective SPX units back to your DYNISCO representative. For DYNISCO addresses, see the
back cover of the operating manual.

7.3 WARRANTY

The SPX Series Dynisco Pressure transmitters will provide excellent service and superior performance if
proper care is taken during handling, installation, and use. This DYNISCO product is warranted under
terms and conditions set forth in the DYNISCO web pages. Go to www.dynisco.com and click on the
"warranty" link under the “Post-Sales Support” tab at the top of the web page for complete details.
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8 TROUBLESHOOTING

Symptom

Corrective Actions

Milliamp Reading is Zero

1) Check if Power Polarity is Reversed
2) Verify Voltage Across Transmitter Pins

Large Zero Shift when Screwing In

1) Check Hole with Gage Plug and Rework Hole as Required
2) Check Mounting Torque

Primary Milliamp Reading is Low or
High

1) Check Pressure Variable Reading for Saturation

2) Check if Output in Alarm Condition

3) Verify 4 and 20 mA Range Points or Simply Reset

4) Perform 4 - 20 mA Output Trim with HART Communicator

No Response to Changes in Applied
Pressure

1) Check Test Equipment

2) Check Port/Pipe for Blockage or Solidified Plastic
3) Check if Output in Alarm Condition

4) Check if in multi-drop mode

Pressure Variable Reading is Low or
High

1) Check Test Equipment
2) Check Port/Pipe for Blockage or Solidified Plastic
3) Perform Full Sensor Trim

Pressure Variable Reading is Erratic

1) Check Port/Pipe for Blockage or Solidified Plastic
2) Check Damping
3) Check for EMI

Transmitter Not Communicating with
HART Communicator

1) Check Power Supply Voltage at Transmitter

2) Check Load Resistance (250 Ohm minimum)

3) Check Communicator Connection Across Power Supply
4) Check if Unit is Addressed Properly

5) Confirm HART communicator is connected to primary
(Pressure) output 4-20mA

HART Communicator missing SPX
Features Described in Manual

From the Communicator’s Main Menu, Access the On-Line
Menu. The Name SPX Should be Displayed on the Top Line of
the LCD. If the Name is not Present, Contact Dynisco to
Arrange for DD Upgrade

Secondary output at or below 3.6mA
(Failsafe low)

1) Confirm output option is specified in Model configuration
2) Confirm that primary output is properly powered

Primary output =3.6mA or > 21mA

1) Unit is in fail safe, consult fail safe section

P/N: 974149 |

Rev: 112016 | ECO: 47068
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9 ACCESSORIES

e Machining tool kit 1/2”-20UNF-2A P/N 200295
¢ Cleaning tool kit 1/2”-20UNF-2A P/N 200100

¢ Machining tool kit M18 x1.5 P/N 200105

¢ Cleaning tool kit M18 x1.5 P/N 200101

¢ Mounting Bracket P/N 190925

P/N: 974149 | Rev: 112016 | ECO: 47068
www.dynisco.com
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10 APPROVALS/CERTIFICATES

10.1 CE DECLARATION OF CONFORMITY ...coiiiiiiiiiiiie ittt s s s s s b s s 57
10.2 EC-TYPE EXAMINATION CERTIFICATE ..ottt sttt st s 59
10.3 EX FM CERTIFICATE OF COMPLIANCE — SPX 2XXX/S5XXX....vtvevutuniuiniaeeresenstinieieseesesensesssesesesesensens 63
10.4 EX FM CERTIFICATE OF COMPLIANCE — SPX 3XXX...iiiiiiiiiriiesiiiic s s 68
10.5 EX FM CERTIFICATE OF COMPLIANCE — SPX 3XXX...oitiiiiiiiiniieniciic st 71

Note additional approvals available; please consult factory.
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10.1 CE DECLARATION OF CONFORMITY

E Dynisco

EU Declaration of Conformi

We, the manufacturer, Dynisco Instruments, 38 Forge Parkway, Franklin, MA 02038 USA
declare under our sole responsibility that the products:

Product Series: SPX GEN2, SPX-T & SPX-L Pressure Transmitters
Partial Type Designations: 2*** (SPX2 GEN2)
** (SPX-T)
4* ** (SPX4 GEN2)
Sk kk (SPX-L)
where an asterisk "*" represents any letter, number, or
character where partial type designations above represents the
first 4 characters of the full type designation

to which this declaration relates, are in conformity with the standards or other normative documents
following the provisions of the respective European Union Directives listed below:

All Type Daﬂgnaﬂms

EN 61326-1:2013 (IEC 61326-1:2012)

CISPR. 11:2009+A1:2010  Radiated Electromagnetic Emissions
1EC 61000-4-2:2008 Electrostatic Discharge Immunity

IEC 61000-4-3:2010 Radiated Electromagnetic Field Immunity
IEC 61000-4-4:2012 Blectric Fast Transient Burst Immunity

IEC 61000-4-5:2005 Surge Immunity

1EC 61000-4-6:2008 Radio Frequency Commaon Mode Immunity

Partial T"u: Dﬂlgmﬂuns 228* and 538* with:

Pressure Range Code less than or equal to "20" (200 Bar /3000 psi)

Sound Engineering Practice (SEP) applies.

Partial Type Designations 228* and 538* with:

Pressure Range Code greater than "20" (200 Bar/3000 psi)

Conformity Assessment Module "A" applies.

All other Type Designations

These models fall outside the scope of the PED directive and therefore the PED directive shall not apply.

Per the PED directive article 2, number (5); pressure equipment must have "a pressure bearing housing”, which
ts compellingly related to an identifiable pressure chamber.

Partial Type Designations 2%**, 3*** 4%¥* § 5*** with:

Hazardous Area Classification Code "S" (Intrinsically Safe ATEX, EU)

The declared products described above are in confarmity with the relevant Union harmonization legislation.
Fulfillment of the essential health and safety requirements set out in Annex [I has been demonstrated by
compliance with:

Current Harmonized Standards

BS EN IEC 60079-0:2018 General requirements

EN 60079-11:2012 Intrinsic safety "i"

EM 60079-26:2015 Equipment with equipment protection level (EFL) Ga

EM 1127-1:2011 Explosion prevention and protection. Basic concepts and methodology

Page 1of 3 BN 973002 ECO# 50070 Rev. K
————————————————————————————— ———— - |
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The current harmonized standards have been compared to the superseded standards listed on the EC-
type-Examination Certificate (listed below) and no changes in the "state of the art™ apply to the
equipment. Annual Gap Analysis Report P/N 973003, See below for spedific standard gap analysis
reparts,

EM 500?9-0 2012+Ml 2~D13 General requlremmts {gap anatys:s P,FN 975356)
Equipment Group 11, Category 1 G Ex ia IIC T6/T4 Ga or Category 2 G Ex ia IIC T&/T4 Gh
EC-Type-Examination Certificate Number.: PTB 09 ATEX 2038 X Issue: 1

T ination
Kmfnnnltﬂmhmvamngsstelle der Physikalisch Tedm:gchen Bundesanstalt (FTB)
Bundesaliee 100
38116 Braunschweig, Germany
Motified Iit-l:m:h,r MNumber: 0102

Sira Cemﬁcatlnn Serun:& {SIRA}

Unit & Hawarden Industrial Park

Hawarden, Deeside CHS 3US, United Kingdom
Motified Body Mumber: 0518

Partial Type Deﬁignntlnni 2%*% gnd 5% ** with: J
Hazardous Area Classification Code "W™ (Intrinsically Safe & Dust ignition protection by r
enclosure ATEX, EU)

The declared products described above are in conformity with the relevant Union harmonization legislation.
Fulfillment of the essential health and safety requirements set out in Annex I1 has been demonstrated by
compliance with:

Current Harmonized Standards

BS EN IEC 60079-0:2018 General requirements

EN 60079-11:2012 Intrinsic safety "

EN 60079-26:2015 Equipment with equipment protection level (EPL) Ga

EN 1127-1:2011  Explosion prevention and protection. Basic concepts and methodology
EN 60079-31:2014 Equipment dust ignition protection by enclosure "t"

The current harmonized standards have been compared to the superseded standards listed on the EC-
type-Examination Certificate (listed below) and no changes in the "state of the art" apply to the
equupment Annual Gap Analysis Report PfN 973003, See below for specific standard gap analysis

EN E}D?EI—U 2-[!11+A11 2I]13 General requlrements {gap amhrs:s P,u"N 975356)
Equipment Group I, Category 3 G Ex ia IIC T4 Gc and Category 3 D Ex tc IIIC T100°C Dc
EC-Type-Examination Certificate Number.: PTE 09 ATEX 2038 X, Issue: 1

Kunfurrnltatsbewertungssteile I:I'Ef F'rrysika!bch-Ted'erschen Bundesanstalt (PTE)
Bundesallee 100

38116 Braunschweig, Germany
Motified Body Number: 0102

P/MN 973002 ECO# 50070 Rev. K
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Sira Certification Service (SIRA)

Unit & Hawarden Industrial Park

Hawarden, Deeside CHS 3U5, United Kingdom
Motified Body Number: 0518

Partial Tvp-e uulnnaum 2=%% gnd 5*** with:

Hazardous Area Classification Code "T" (Dust ignition protection by enclosure ATEX, EU)

The declared products described above are in conformity with the relevant Union harmonization legisiation.
Fulfillment of the essential health and safety requirements set out in Annex II has been demonstrated by
compliance with:

Current Harmonlzed Standards
BS EN IEC 60079-0:2018 General requirements
EN 680075-31:2014 Equipment dust ignition protection by endosure ™"

The current harmonized standards have been compared to the superseded standards listed in the SPX
Dust ATEX tc technical file (P/N 974140) and no changes in the "state of the art” apply to the
equipment. Annual Gap Analysis Report PN 973003, See below for specific standard gap analysis

EN '51.1'!?9-0 2012+A_Ll 2013 Geneml reqmrEFnEﬂl:S {ga:p anarvsls P/N 9753586)

Equipment Group II, Category 3 D Ex tc [IIC T100°C Dc

Drnl!m Em'apu GmbH -
Pfaffenstr. 21
74078 Heilbronn, Germany

Other information:

1. Device testing per normative standards following the EMC Directive (2014/30/EU) was conducted by:
Chomerics Test Services, Woburn, Massachusetts, USA / 24-26 June 2013 / American Association for
Laboratory Accreditation (A2LA) accredited fadility, Certificate Mumber 1980.01.

Dust ignition protection by enclosure device testing and documentation per nomative standards following

Annex VIII of the ATEX Directive (2014/34/EU) were conducted and prepared by the manufacturer,
Dynisco Instruments / January 2018.

Date of issue: 28 March 2019
Place of issue: Franklin, MA USA

e
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10.2 EC-TYPE EXAMINATION CERTIFICATE

Pl

Physikalisch-Technische Bundesanstalt

Araunsechemig und Barlin

EC-TYPE-EXAMINATION CERTIFICATE

{Transkation)

() EfapTiet Bnd ProtBoinad Syitirnd Inserded 1o L in
Potartially Maploerse Atmosphanee - Directive IMAEC

1F] EC-typa-ecaminabon Cerificals Numbar

FTEB 09 ATEX 2038 X

4} Egdprest Prassure transmitter, type senas SPX-T and SPEGEN2

5} Mamracheer Dynisco instruments

B} Addeems 38 Forge Parkwary, Franifin, MUA 00038, USA

(T} This equipment and any acceplable variatios therglo are specified n the schodule 1o his cerilicale and
e documsnis thersia nederned o

[1:1] THWW-TMEWWME“D1DIHWM'MWIHM
Councll Directve BAWET of 23 March 1984, confos fhal this aiupmes) hes bean found B comply wih
g Esserial Health and Galety Reguinmonts ssialng o [he dieségn and Snafruciion o equemant and
mﬂfﬂmﬁ‘ﬂﬂ gysterg mberded Tor use i polenkaBy eaphiaivg Meaphived, g o Arnex B o he

we

The sscaminaion and lesd resuls ans eoorded in G corfideniad asesamei and el repot PTE Ex 08
201432

1§}  Compiang with he Essersnl Health ard Enfety Regsrements hos been assured by cormplance wis

(0

1)

()

ot i bbb c -

R SO0 TG 006 BN S0079=11 0007 EN 6007826 2007 EN 19271 : 3907

17 e g r "X s plaosd ahar the ooffoshs nommber, i Bdizates Thet the squipmen! is subiset b speal
oomdibons for sale uss spacided n the schadiile o b carsficale

Thizs ECiypeexmmraboe Cerificals ralabes ony b0 the desagr, ooaminadan end sy of e spacdad
equipment in accordance o e Dinclive S4AEC. Futw mequiwments of B Drectvs Bpoly 10 the
ranu'sciuiing precess aid supply of his equipmesl. These ere 828 oiveied by This owLfcele.

Tha marking of the eguipment sFall incluse te folosing:

Eﬁumhl:mmn or 5 n2G ExiancT4lTE

Braurscimesg, Oclober 20, 2009

shoet 1/4

w and ey b chdafiecd
mu#ﬂhuwﬂmTw#hm— HNRER
r-ﬂnlﬂ-dql.ﬂ oy iy B! 5 proeval [T

Frepviadnch-Tachracs funorssriar + Dariassies 160 110 Drersceweg = GERLANY ek

i
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Physikalisch-Technische Bundesanstailt P-I-B
Braunschwaig und Berlin
(13) SCHEDULE

(14] EC-TYPE-EXAMINATION CERTIFICATE PTE 09 ATEX 2038 X

(15) Description of squicerant

The pressune fransmiflers of fype seres SPX-T and SPXGENZ are used 1o converd a
machanical guartily (pressure) ints a propedtional electrical gquanlity in the field of process
control. Both type sedes are suppled by an inffinsically safe 4...20 md current leop wilth
suparimposed dgital dath communication i accordance with the HART.pratacsl The
concdtioned measured valus 5 available &8 an analog 4. 20 mA cument signal. Type seres
SPX.T is optionally provided with &n additional imrinsically safe 420 mA current loop which is
wied o displey ternperature, however, withoul digital data commurscation, &3 well 83 a&n
oplicnally available secondary resisihve femperature dedecior (RTD), HALL-switches (SPX-T) or
pushbutions (SPXGENZ) enable adjusiments of Tero and Span. Thesa ame inslaled inside fha
anciosurs. The tranamitiens may ba oparated as calegory-1- of calegony-2-agipment according
1o the spacifications Esied balow.

Category-1-squipment:
For appliestion os categerny-1-squipmant the fallowing marking and ambisnl (emperntioes spoby:
Marking: 5 110G Exialic T6/T4

Fer relafionship bobeeen maximum pemissibie ambien tempar@iune, maximaem penmissithe
il jerperatune and lemperatune ciass reférence is made Lo the followdng table:

temperature class | Té T4 |
max. parmissible amblent femperabure | SD'C 0 | B5°C |
maz, parmissible medium Demperature &0 *C 85 *C |

The Fanimium permissible ambient and mediem smparatune B 20 "C

Category-2-equipmant:
For agpScaton a5 categony-2-equipmeant the following marking and ambilant temparatures apply:
Marking: €5 126G ExlaliCT6/T4

Fof relationship bebseen maximum permissible amblent temperalure, maximum permissible
imiadivem e paratune and lamperaiune cdass refarence is made bo the: following table:

[tlemperature class ™™ [ T4 ]
| max, permissible amilont temperaturs B G S o
[ max, permissible medium lemperature 60 'C 4 G

Tha minimuen permisaible ambient and mediem lsmperatune 5 -20 °C.

shael 204

EC tyDisn devrameodt CaLEaoss. wilhdll Lt Sred offolisl Blaen 40a0 A08 e vk Tha Ob1 Roates iy De Do
ey A WA BN b el e, e G0 L i el by 1l Piph et Tt s ol sl bPa al Pﬂvl?;;l
i pania 2l On e, P Garnae iea] $Aa0 prey e ECTH 1564

Prynikalnch-Technuchs Bondesansisl = Bordessies B8 = 18118 Brauachesig + GERRMANY R
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Physikalisch-Technische Bundesanstalt PIB
Braunschweig und Berlin
SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE PTB 09 ATEX 2018 X
Elecirical datec
SPX-T and SPXGEND
Supply and evaluation circus type of profection Intrinaic Safely Ex ia IC
(pheg corinactor oF open ended cabls anly for cannection to 8 certfiad intringically safe
1armingia; FNR S PWR-EIG- | = gl
RECAL+ RCAL) Mancimsurm values
U= 3 V
L =100 mA
P =750 mW
Gz 45nF
LS 40 pH
only passive companerits withoul inbamal power
source and without exdomnal circults shall be
connached to the isminals RCAL+ RCAL-
Sonsor cirouid inbarral, i bype of protecton Intrinsic Safety
SPX-T
Supply and evaluaticn circu typa of protection intrirsic Safely Ex la 1C
{pheg connector or open ended cable, caly for connactian o a certified intinsically sate
feminals: PAR+SIG PWR-BIG., RCAL,  cimuil
RCAL-, RTD- RTD+, RTD= Maximum values por cirpust:
¥ PNRHSIG, 2 PWRSSIE-) W= 30 W
i =100 mA
P = 7h0  mi
& 4.5 nF
L= 40 pH
only passive componants withcut intemal powor
sowrce and withoul extemal cincuits shall be
cannechad to tha erminals RCAL RCAL-
Serscr cincuil imiemal, in type of profection Inbrinsic Salety
(18) Assessment and iesl repod PTHE Ex 09-20142
whast 34
E G5y Wi D wifhoad pigraturs snd oficel semp shl ol e vile T Sorifitatas iy Be it
oy withosl aleraticn Extracty o alaraborn am wetiedd ko spproval by B Prysinsingh- Teotfisiten Budessrani pm'i'ﬁ‘-'i?
Incaam of dasuls, Fa ermen ] atall vl ECm 15845
Py absah. Temanrts Busesaman + Bundesaiey 10 « 185156 Braurchwesg » GIFRMANT R A
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Physikalisch-Technische Bundesanstalt P-I-B

Braunschwelg und Barlin
SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE PTB 08 ATEX 2038 X

(17) Special conditions for sife use

1. The housing of the pressure transmitiers, type seres SFX-T and SPXGEMZ shall be
connected reably 1o the local equipotential bending system

1 Those variants of the pressure transmitiads. type series SPX-T and SPRHGENZ which includa
the material aluminium, shall be installed in such a way that sparking as a result of impact or
friction bateeen aluminium and sleed s excluded. Impact of Miction betwoan alumirium and
sitainless stesl is allowed if the axkstence of rust paricles can bo oxcluded.

3 For application as category-1-equipment ihe connecting cable shall be equipped with a
suitabls conductive coatng (P * 1ﬂ'ﬂ:|1nm¢idpu:.1:iﬁ-u elecirostatic change

(18) Espeniial beaih pnd safety requrements
miad by complanca with (he standands mentienad aove

Braunschwely. Oclober 20, 2006

shisat 44

B C-oypa-pammarart o Lo meingys Sapnuiee W SFLOs Ao 40T 800 b vils] Th cofl SCioed may Dl Comuisss
oy withoo! alerwsen [ rincty or sderpicne o sobgect o appeavl by e Ppsiaineh- Technachsy Bundsssncsl
I cana o cappnie ha Dearaen igal phad prgwad E-Eq&‘;!‘;;‘a;
P ilsg b TocPrinst B il + B 00+ T4 114 Bauriobeeg + SERMANY [Cre
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10.3 EXFM CERTIFICATE OF COMPLIANCE — SPX2XXX/5XXX

FM Approvals

M Approvaks
151 Pmilps Providease Tismgiee
PO B DI0F Morwood, MUA, 00663 TR
T 78] 7H2 430 F: 7EL-TEZ-9E75 wiw BEsp el coms

CERTIFICATE OF COMPLIANCE

HAZARDOUS (CLASSIFIED) LOCATION ELECTRICAL EQUIPMENT

This certificale is msued fof the lollpwing equipmeanl

ZIEREBeCoalfighy. SPX SmarT Pragsur Trersminer
EPAMABRCIITS Ta=85C, TE Ta=80C
DEPMLNUEFGITS Ta=REC, T4 Ta=B0C, Tyoa 400°, IPATT
&= Aonamoy O, 1, o0 2

BT Prpssure relerencs E N H R A B K C M G DL
e Frecoiconnilien A B C. D EF GLH LLMHN
& & Gt nagth Gide (o dgi aloha-rumiiis)

& = Wirng Copneclons 4 or 2

F= Pressure pnits B K, M or P

g = Pressang rangs code 10 through 32

e = HiEl eomnmunications A, B o G

| = Orpscn code |(leur dgits alpha-rermans)

*If Preiuse Range code & eas (han 14 863 Préetsune Reterencs Code (0= 0 K. C. M o G han Typa 43
and |PET raings arg not mcheded

5
]
Eel
g E

FihaEbedalgh T, SPX Sman Pregauns Trandmier
EPANARCDVTE Ta=B5C, T8 To=00C

OO NPUEFGITS TasBSS, T8 TonS0S, Typs 4X, (PAT
& = Meunting confiquration O, 1, or 2

B = Procias Saphrager madecisl (one Sl aipha-rameic)
£ = Prociid cofnicBnn Sode (e Sl eha-sianiing )
g Pressumunas 8 C K M or P

& = Preasirns range 08 Peough 23

f = Fhiged sncaul lEngth cods (Tet digits alpha-numenc)

g = Flgx et code (two digits alpha-numerich

h & Harl comenunication A, Bor G

| = Cable leighh code (ohe degl alpha-fiuimesns)

| = Cobon codes (fouf dgts alpha-numenc]

&)
ol s it HLE BT Jotasat Pﬂﬂgm
Page 1o/ 5 ECD 2508
R, &
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FM Approvals

T4 TEabodedpChZZl. SPK Smavt Prossure Transmither
APAFPABTDITE TamBSC, TE Te=BLC

DIPRIMVEFGTS Ta=83C, T6 Ta=30C: Type 4X, [PET

B = Frocass daphragim mabetal |ore S alpha-oumens)
b = Prooess connachion code (o dights alpha-numesnic)
CE PrpiEe unti B.C, KM, o P

d = Prassurs mnga 08 through 23

& = Rigid snout length code (two digits alpha-numernic).

{ = Flax dagin cods (B Ggie BERA-nUmans)

g = Mart communecatons A, Bor G

h = Cable lngth oode [ans gt lpha-nurmarnic)

i = Qiplion codes (Towr gighs Siphe-numsric)

T aboaelgCh Rl SPY Smari Presscure Transmitier
KPAMTABCINTE Ta=850, T8 Ta=8iG

LIFEIrVEFRGTTS Ta=8S0, T8 Ta=2D0 Type 4K, [FE7

B = Procass dapheagm mabesial (ore digh sipha-sumears)
b = Prpoess connechon coce [two digits Alpha-numenc)
o= Pregais ot B, O K M oarP

d = Frossuns renge 0E Swoogh 27

& = Rigd arci langih asde (fan dijits alpha-numsns)

1= Figs Mogin oo {wa digis alona-rumens]

g = Mart communications A Bor G

h = Cable length code (ane dgil alpha-numenc)

i = Diption codes: (four dighs alpha-numeric)

FrdIEabodefgpChZl. SPK Smart Presswre Transmither
KPArYABCINTS Ta=a50C, T8 Ta=80C

DIFUIMEFGTS Ta=85C, T8 Ta=800, Typo 4K [P&ST
B = [rocass diaphragm mabesnl (s Sl Spha-rumans)
b = Process conngchon coohs [Bwo Dighs aloha-pumanc |
=8 Prégauss o B C K M ar P

d = Prossune fangs 08 hnough 27
2 = Figd sroul langlh code (two dgils dlgha-numshc).
1= Flax fargih code {bya digits aloha-sumanic)

g = Har communcetions A Bar C

" on Cab bsndgih cosp (on8 B AEha-nUnBNG)

= Dipleoan opdes (four degris alplha-riamesnic)

FMFEsbeaalgChILL SPX Sraart Prefgurs Traasmitng:
KPANMABCINTE Ta=a5C, T8 To=50C
DIPALIMEFGITS Ta=BSC, TH Ta=50C, Tyss 4K PET
@ = Frooess digphragm maberal (one dgit aipha-romanc)
b= Process conneclian code {lwa digits aigha-rumenc).
&= Predgurs urla B, G K M o @
d = Prossune rarpe 08 Heoagh 23
& w Fasd gncad langlly oy (e s Binha-mumaens]
1 = Flex: lamgth code (bwo digs siphm-rumenc]

5 = WA commahtaiors A Boor C

m = Cabhe ength cocle [one digil aipho-numenc)

= Giption codes. (faur digine alpha-rumecds)

W ogrvals PG BT ik ]y B Eﬁﬁl
Paoe 26l S ECO a0
Reew A
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EJ-BIEEEEE&I'F‘:IL SFPX Smart Pregacre Transmines
EPAMARCOVTS Ta=A5C, TE Ta=fol

DERALNPVEFGQITS To=85C, T8 To=B0G. Type 4X°, IPET"
™ Acturacy d 1. of 2

b= Prassura reference E. N HOR A B . C NG DL
C = Frocess cannecban & B C O E F, G H K. L KA
i = Cpbly lorngth code (pre digt spha-rumers)

& = VWinng Conreciors 4 of §

P Prafaure units B, C, K, M, o P

g = Prassure rangs cooe 10 Peough 32

h = Hart communications A, B or C

i= Dpsen code laus dots glpha-numens)

*If Pressun Aancd Co0R RS Ban 14 and Pressongy Rolerence Coda (b= B, K, C, M o G) than Ty 4%
and IPET ratings ams nol includes

.F
B

SIRRERSOSfphCITT], SPX Semat Prasdir Trbmgmine
EPAMMABCETE Ta=85C, T8 Ta=80C

DIRYIMEFGTS Tas35C, T8 Ta=80C: Type 43 IPAT
a = Mounbing configumten @, 1, o 2

b = Process diaphragm maberial {ore digh ajpha-numernc)
C = Prooiss connechon code {wo digks aipra-numens]
4= Pradgursunis B, C K M, o P

@ = Froseune rénge 0E through 23

{ = Rigid snout langth code [fwn digits alpha-numanc)

g & Flax length code (wa digits sipha-numscic)

h = Han communcslions A BorC

i = Caple length oode (ore digl alpha-numenic]

j = Oiphion coded: (o digits Aipha-fu i)

5341 EabrdefpChZZl. SPX Smart Prossure Transmitier
APAMTABCDNTS Tas85C, T8 TambOC
CHFHEDINTEFGETS Ta=8S0, T8 Ta=EDC; Typa 4X, IFET
a = Prooass daphragm maberial {ores dige aipha-numarnc)
D = FrOGESE CONNBCHON coaa (b digits aloha-numeic)
o= Pressure oiis B C KN arP
d = Bragguns racgs 08 Pnsugh 23
B = gl gl lpng by codcke (P GQils glpha=nurmeng)
| & Flix dmgin code (bva digss slonn-sumans)
2= Han coemmancalors A, Bor G
= Cable length coda [ane dight alpha-hunmeic)
= Denlaon soded (four dgns aiphe-roimeres)

Ful Aparmvals HLC A77 i) L P G5 Ta
Foga 30l & ECO Mo
Ree A
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FM Approvals

S3d2EahcdafgpChZZl SPX Smart Prossore Transmither
KAPARMARBCINTS Ta=&5C, T8 Ta=G0s
DIPALINNYEFGTS Ta=BAS, TH Tazs0l: Tyoa 4%, IPET
= Prooess daphragm malersl (one dige alpba-famenc)
B = Proseis sofnastisn coos (B dighs asm-mumans)
cm Pregsure prels B S K M or P
3 Pragigns racgs 08 throagh 2T
@ = Rigid sncas kenglh code (fwo digis alpha-murmgeic)
1= Flug facgih code (hd digts sonn-romenc)
2 = Ham cormmgncglions A, S or C
B = Cabbs lengths coce (oo digh alpha-nuneic)

= Diption Doded. (four digite aipha-rumeeic)

S3dTEaboaeipCh ISl SPX Smart Presswre Fransmitier
XPArrARCDITS Ta=sasC, To Ta=G0C
CIFNLANTEFGITS Te=850, T8 Ta=800, Type 4K, (FL/
a = Process disphragm malesial (one digie slpha-romancs)
B = PTOCRES SONNBEON COooe (WD diine 8ionE-Pumenc|
c=Pressure s B C KN arP
d = Pressurs rarce 08 trough 27
@ = Fagid grga leng i code (Pwo oS pipha-numgenc)
1 = Flax iength cods {bwa digis alphe-rumenia)
4 & Hamcommuncatons A B o C
n = Cabhe wngth code [one digi Ripha=numenc)
Ciption codes (four digis alpha-oumens)

. EPY Smart Prosswre Transmither
APARMABCDITS Ta=a5C, T8 Ta=ElC
DIPT YEFGITS Te=B50, T8 Ta=g0s: -:.‘_'rl'! A% |PET
a = Process daphragm mabesal (ons dige alpha-rumens)
b= FrocoRs Connachon oo (D digne alohp-Fmanc|
o= Pregsure onts B, G K M or P
d & Pressune farge 08 frough 23
& = Rl grsdil lngte coda (fan Bgils Alnna-numenc)
{ = Figs length oode {bwa digds aloha-rumeric),
5 = Hard sommuncations A B arC
h = Cably engih code [ong @git alpha-nmeric)
= Diptian codes (fost digits aipha-u manis)

Eguipment Ratings:

Expdcaipnoroed for Class |, Dhvislon 1. Goups A B, C &nd O dust-igesiongroe® tor Tlass 111,
Dhvisian 1, Groups E. F B O nazensous [classdead] locaticns, indoceioandoor (Type 4K, IPAT)

Fid Approved for

Dymnisca in
38 Forge Parfesmy, Frachin, MA 02038

Fild ippeovain HLES 807 Io1as P Eﬁﬁl
Paged of & Eﬂﬂgﬁﬂﬁ
v A
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FM Approvals

Thig eedtifies that the equipment described has bean found to comply with Bhe following
Approwal Standards and ather documenis:

Clasn 500 et
Ciang 3515 2005
Class 3810 20035
150G GRS 200
AMGZUNEMS, 250 101
Crriginal Project 10 3048521 Approval Granted: July 22, 2004
Bubsequent Revision Reparts [ Dale Approval Amenced
Fiapor Numbeas Dt Regart Mumbar Diabe
d81218 January 206 2006
300506 1_.;;1-.,1"__“_,_,_*."'.{ fead )

FM Approvais LLC

[ -}. / Ilrr‘"_ Hfi E’Jfﬁ-‘ 'lr ; o .:l-il,.,"':rf.'u- f.l{ £ 0K
J/E. Margaedaht e
rouip Manager, Elecirical
FRY Apeu ey LT BO7 31B5T1 P SiE e
PagnGaol & BECO Mg

R &
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10.4 EXFM CERTIFICATE OF COMPLIANCE — SPX 3XXX

FM Approvals

TR A el

YL --m =0k 1se Camnil

o e alng By, W ol | = L

I "Rl e £ HED T T T e Ry s S

CERTIFICATE OF COMPLIANCE

FAL ARG (GL ASSICICD) LOCATICN ELECTRICAL COUIPMENT

Tins = i le 15 issiel oo Sl falawasig eqap-nent

Aad XEbrowdlphyk, SPXT Soprf Preasure Fransmdter,

MFElE 1 7ARCD TE Ta=BA&"C TE To-GOfC - Z00E'0
MRS o f 1 5T TS Ta=550 TR Ta -0 - D005
Typa A% IHE-

A = Acaaacy Codn P a2

b Picess Dppug M@l Sede & 0 S LR | GG MK LR FEST LYW
N

1= Procda Coreue pn Gty D001, 02, 02 G 05, 8, 7 G2 09 13, %12 13 14, 6r 14
d  Lmpaopiweg L0s Goce B0 K M.or P

o 2 Pleddars Rodgn Coda 28 1 77

F = Riged Snpul Laeghs Sode raperspriing T 197 o 44

3 = Flax Larglh Coda repecadarhteg 5700 35 37

b = Hart Zin-rmemcatigoe Sadu A Boer

1~ Elecincy Connemors Code GA C2 00 CD CE CF 0 CW O G

| Tongeenlued Samped Coxly 77 - TR

k- lphon Cocla [F108 L E HODD UsEE HE GG BT W3E MGDE PEd] HISES RICOr
KOED MANE, Atd Pams [wmeeg can = i IEcgm g gl pmilanrsg [y pulonf caltiatiar
enHings!

R E Tt gy, SFX-T Sear Frazacra TrbdEmiten,
ARG A1 ARTR TR TA-H5R, T TS0 - 20010

L PSS -t LSS0 1S P-4 13-G0"G 330GI0
Teee 45 757

d - Afcuky Code 2 o0l

b= Ppcosy Dy ogm MaenniC3da A BEC JEF S HAIKL MUMPERIT U W VL
L

C = Procass Coprachon Codle 24 2 dC

4= Frgeeting Ur1s Zado B O AW 0 F

o= Frowwro Range Ciale 0552 27

| = Mg Sroer Lpgth Code opeenenhng ' MG 1m 3E G

g = Fha Lnagan Cons fapdaseng O 16 55 3

B N LA LLlaie R
Fagn 1rla oo
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EW Approvals
h=HatCammancaians Gedn 4 Y ar L )

1= Bgcloma Sonrdchees Tode Ok CB DT GDLVGE CF G CW. TR o OF !
| = TemzarBhate 5140 Cadg 28 ar TB

k- Opton Cocy S0E O30 DTS, M495 WEZS MS3S and Zxxx pahea xxx = any Ihees g b
cada pera 1irg la 2upal caldrahgn salbngs

JrIbEcdeighpil. 50T Smar Presswre Transmider.
PSS 0 ABUEE T TR=RY L, 16 Ja=R0 - DEOS 10
QIFIS 0 YERG ) TS Ta=BEYC, TE Ta 600 - Q0610
Typs 4% IPGT
a = Accuracy Cede Jar
- = Malnhrg Gonhagarakon So0n 0 or i
5= ot Dppnrggy ddaergl Cikle & BECODEF GH JELMMNPREST LYW
oy
4 = Procesa Conrechon Code P4 AEES M55
8 = Frrpenrg Un ks Codn B O E M orF
1= Fraagune Raaga Code D3 m #3
o = Angel Dot Lengtk Soxly, reqresarioag - 18765 187
4 = Fei Lengty Code represenling O % 35 30
= Had SoTmumcazarm Caadn o M oard)
v = Elcincal Connansmm Gede GA DS OO0 CG, CE. CF, ©0%, CW. CE - CY
W = T Herdl=e Dedcas Cofe 2 or TB
I = Op%an Code W06 BI00, BETA RASIS, and Exnn (wbs=ng axn = a7y Frges o Qi coda
cotir ng ie fufpud ca brahen asthrgal

Equpmenl Rat ngs:

E zphosenipedob wilh IndrnoecBlly Sade pegaa [or g3 n CIass | Deagn 1 Goupe A B Card O,
Ciorzl- gt el el 1aizatly Saly proby o cseis Class W Div san 1 Grozuas EF ard
G Huraidows - Classiicd) Lacatians: in acoardarces wrh Cariral Draseng ke S00E10.
iIrdoerartdosr Bppn 40 and Ingrass Protrcbon IFGT

F ¥ spp-onend for

Cymisce Ircorponates
Frarklr W& 27239 LG58

W g v G 15382 -
Fage 7 ol 3 .
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FH Approvals

Thiz cedifies that tha eqa.pmenl desonbed kas gaan cund fo comply with the b Yeemeg
Approval Slansarss 304 alher decoments

Ulass k) 55
Chazs a1y IR
Cllazs 4517 oy
{ilmzy 2417 IR
AMSIHERLA 230 'L
ANSMECS529 20
Ciriginal Pegegngd [0 20555132 dgproval Granied; Jureid 213

Subseziend Rowsen Raparts f Dale Appreval Amended
Ergpor Mumber Diape Erpord Mumber Make

L7 ﬁéﬁ ST

FM approvass LLC

N e A 767 s

Crocios

FUre L p HOD LT LaEnatd [EE8

Paqo 2ot 3
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10.5 Safety Integrity and Performance Level Applications
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11 APPENDIX 1 - DEFAULT VALUES

Variable Default Value Access | Options

Analog Output Alarm Flag High RW High
Low
Hold Last

Burst Command Enable Off RW

Burst Option Variable PV RW

Date of Last Factory Calibration Date of Calibration RO

User Selectable Date Date of Calibration RW

Manufacturer Identification Code | 0x 72 RO

Dev ID (Device Identifier) Unique number set by Factory RO

Final Assembly Number <BLANK> RW

Local Push-button Enable Enable RW Enabled
Disabled

Factory Default LRV 0 RO

Lower Sensor Limit -0.04 * full scale of SPX 3XXX RO

Message Text HTTP://WWW.DYNISCO.COM/ RW

PV Minimum Span Value Factory Default PV_URV divided by 5 RO

Number of Request Preambles 5 RW

PV Damping Constant Value 0 Seconds RW 0-30

PV Lower Range Value 0 RW 0-30

PV Engineering Unit Code Per Customer Order RW 0 x 06 —PSI
0x 07— Bar

0 x 0A — kg/cm?
0x39—-%of FS

0 x ED —MPa

PV Upper Range Value Full scale (same as on label) RW

PV Transfer Function Code Linear RO

Rcal Calibration Percentage 80% RW 20 - 100%
Field Device Serial Number As Set at Factory RO

Tag ? RW

Transmit Address 0 RW 0-15
Factory Default URV Per Customer Order RO

Upper Sensor Limit 1.5 * full scale of SPX RO
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12 APPENDIX 2 — Menu Tree (Software Revision < 100)

WHena Tres Tor 59K

1P
2 % Rarge
1 Mt T
1. Fracasa ) 1. el Puak s .
Olire Mamu Variable '\]‘-:qt:"“: # W 2 Pepoure (PE0)
1 Dhewics - 4. Ehemrones T Saba
Tahup Temesume i =
28 Hermnge 2. By Nk
3 AD o Lhgtai-to-
4 LR - drung T
1. Test Desine
A 3. Scalw TV Teth
T Nl Tas 1, Pmes Tries
£ Mignitia & L4 P 4 St Tiim w| 2 Lowes Sensor Tom
T i— 3 Wimibter Bl A Fekcal 1. Upae Sansor Tiom
E
4, Looe Tem —ry i
5, Calilar atin Lr[‘-mm“
B RLCal
1. Tag
2P U )
1.LRV ALSL
A Dlwnic Srbop T g Vs, gy
A Do s 1. Pewiiure
5. D | 1. Cane 2% of Full Sasie
2 Devoripwr ,.E"ﬂ“"‘-“
A Rsanage +'mu
1. Prooess 1. Evtr W abows
Wariable _["':-m-.-n.-.
2 Mersngs
3PV iUk
4, P Pl Ly
5PV W Span
0. P Damp
i Deeniled g 7.5 B
Teme 1.
2 % od Full Saske
3 Beruabig Darigst
d_ 5V Elwc Temp
1. Prooess
Warialres 1. Bl Duiens
5 Rrrors | 2 Analog .LE.FVI“?IIIIIl?Il
Cuplpnst 3. Loon Test
4 [ugranaleg Tam
1Eh-m‘ o Db DA, T
T Tag —I L Y PR
2 Dane | 2 ¥ of Reguesi
ROTLE: A Dls-werginr
SEPA™ will apgeear in e opper 4. hlessage . Borst Mode:
=t of the commmnicalin scresen 5 Nodel 4 Pl Cplan
walen. oS Ml eree b vl & Lacal
Haghbs fong 118 J Erivil
7. Foald Enabie Bl
1 Dyl r?lemm
[
i Enh A AN i
# Fral Awm
16, B IR

Menu
Tree for software revision < 100
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13 APPENDIX 3 - Oil Fill Offset

Anoil-hlled sensor has the advantage of being non-toxic and therefore compliant for many food,
medical or other critical applications. A disadvantage of an oil-filled system is that the erganic oil fill can
degrade gvertime athigh temperatures, Overa period of menths and centinuausly operating at
elevated temperatures B275°C f 525°F), some long <hain molecubes in the oil can degrade and generate
gas molecules, While in continued operation, these gases remainin solutioninthe oiland have no
effect on the performance of the sensor, However, 1T/when the senser is retumed 1o roem temperature
and zero pressure, the gas may come out of the solution (outgas) overa short period aftime (minutes
to hours), creating a bubble(s) ina closed fill system. At non-operating reom temperature and zera
pressure, the gas exerts a small additional pressure [on the order of 5o-100 psl) and resulisin an
apparent increases in the Zerd Cutput. Theratare, the gas oftset error represants a higher percentage
eftectin lowerversus higher pressure range systems. The actual magnifude will depend an the
percentage of oil which has degraded overtime at tem perature.

When the sensar is refurned to aperation with increased pressure and temperature, the gas bubbles)
will go backinto selution. Testing has shown that the gas is typically reabsorbed with temperatures
exceeding 100%C f 212°F. With the gas reabsorbed, the sensoris reading the true pressure at specified
accuracies. When the sensorisinstalled and broughtta aperating temperature and betore applying
pressure, it can then be re-zeroed withowt any impact onthe calibration accuracy.

Recommended Zero Adjustment

Prior fo performing a zero adjustment, it 15 recommended that the system is installed and the eguipment
braught to process temperature («100°C) at or near zero pressure. This will allow any gas to be absarbed
into the oil and eliminate offset effects.

If & zero adjustment is conducted at less than 1007 [e.g., bench calibration test porth, briefly pressurize
tox/=150 psif1o bar, then depressurize the system priorto performing the zero adjustmeant.
Pressurizing following by depressunizing will temporarily allow any gas to be absorbed into the oil and
eliminate offset effects. Verify that the zerc output value will be repeated by reapplying pressure ta »f
=150 psi 10 bar followed by depressurizing.
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DYNISCO CONTACT INFORMATION

Please visit our website for up to date contact information:

www.dynisco.com/contact
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