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Safety

Instructions

Preface

Correct installation and periodic maintenance are essential to the safe use of your dif-
ferential pressure transmitters.

Read the safety instructions provided in this manual carefully and understand them
fully before starting installation, operation, and maintenance work.

Inspection

On delivery, make sure that the specifications are correct and check for any damage
that may have occurred during transportation. This equipment was tested under a
strict quality control program before shipment. If you find any problem in the quality
specifications, please contact your Yamatake Corporation representative immediately,
providing the model name and serial number.

The name plate is mounted on the top of the enclosure.

Precautions

The following symbols are used in this manual to ensure user safety.

� WARNING

This symbol is used to warn of hazards where failure to observe a safety instruction
may result in death or serious injury.

� CAUTION

This symbol is used to warn of hazards where failure to observe a safety instruction
may result in injury or physical damage.

To ensure safe operation, be sure to observe the safety instructions provided on the
next page.

Yamatake Corporation will assume no responsibility, or offer any guarantee for any
failure resulting from violation of these safety instructions.



Safety Yamatake Corporation

ii ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

Explosion protected Models

FM Explosionproof/Dust -ignitionproof Apparatus (in accordance
with NEC)

� CAUTION

• Install the apparatus only in areas for which the apparatus has been
approved.

• Seal each conduit entering the apparatus enclosure within 18 in.(457mm)
from the enclosure.

• Do not open the apparatus enclosure when an explosive atmosphere is
present.

1. Class I, Division 1 locations

1.1 Wiring methods

• Threaded rigid metal conduit, threaded steel intermediate metal conduit, or
Type MI cable with termination fittings approved for the location, can be
employed

• Threaded joints must be made up with at least five threads fully engaged.
1.2 Sealing

• Each conduit entering the apparatus enclosure is required to be sealed
within 18 in. (457 mm) from the enclosure.

• The sealing of each conduit can be provided with a sealing fitting approved for
class I locations.

• Sealing compound must be approved and must not have a melting point of
less than 93 ° (200 °F).

• The minimum thickness of the sealing compound should not be less than the
trade size of the conduit and, in no case, less than 5/8 in.(16 mm).

• Splices and taps cannot be made in the fittings.

18 inches max.

Sealing Compound
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2. Class I, Division 2 locations

2.1 Wiring methods

• Threaded rigid metal conduit, threaded steel intermediate metal conduit,
enclosed gasketed busways, or Type PLTC cable in accordance with the pro-
visions of remote-control, signaling, and power-limited circuits (see NEC, Article
725), or Type ITC cable in cable trays, in raceways, supported by messenger
wire, or directly buried where the cable is listed for this use; Type MI, MC, MV,
or TC cable with approved termination fittings can be employed.

2.2 Sealing

• Each conduit entering the apparatus enclosure is required to be sealed as
shown in 1.1.2.

3. Class II, Division 1 locations

3.1 Wiring methods

• Threaded rigid metal conduit, threaded steel intermediate metal conduit,
or Type MI cable with termination fittings approved for the location, can be
employed.

3.2 Sealing

• Where a raceway provides communication between the apparatus enclosure
and an enclosure that is not required to be dust-ignitionproof, suitable means
must be provided to prevent the entrance of dust into the former enclosure
through this raceway. One of the following means can be used: (1) a permanent
and effective seal; (2) a horizontal raceway not less than 10 ft (3.05 m) long; or
(3) a vertical raceway not less than 5 ft (1.52 m) long and extending downward
from the dust-ignitionproof enclosure.

• Seals are not required to be explosionproof.

4. Class II, Division 2 locations

4.1 Wiring methods

• Rigid metal conduit, intermediate metal conduit, electrical metallic tubing,
dust-tight wireways, or Type MC or MI cable with approved termination fit-
tings, or Type PLTC in cable trays, or Type ITC in cable trays, or Type MC
or TC cable installed in ladder, ventilated trough, or ventilated channel
cable trays in a single layer, with a space not less than the larger cable
diameter between the two adjacent cables, can be employed.

4.2 Sealing

• Sealing means must be provided as shown in 1.3.2.
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5. Class III, Division 1 locations

5.1 Wiring methods

• Rigid metal conduit, rigid non-metallic conduit, intermediate metal con-
duit, electrical metallic tubing, dust-tight wireways, or Type MC or MI cable
with approved termination fittings, can be employed.

5.2 Sealing

• Sealing means are not required.

6. Class III, Division 2 locations

6.1 Wiring methods

• Wiring methods must comply with 5.1.

6.2 Sealing

• Sealing means are not required.
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CSA Explosionproof / Dust-ignitionproof Apparatus (in accordance
with CEC)

� CAUTION

• Install the apparatus only in any hazardous (classified) locations for
which the apparatus has been approved.

• Seal each conduit entering the apparatus enclosure within 500 mm of the
enclosure according to the test report.

• Do not open the apparatus enclosure when an explosive atmosphere is
present.

1. Class I, Division 1 locations

1.1 (a) Threaded rigid metal conduit or (b) cables approved for hazardous loca-
tions with associated cable glands approved for the particular hazardous
locations, can be used.

1.2 Threaded joints must have at least five full threads fully engaged.

1.3 Seals must be provided in conduit or cable systems to prevent passage of
gases, vapours or flames.

1.3.1 The seal is located in each run of conduit entering the apparatus enclo-
sure as close as practicable to and in no case more than 500 mm from the
enclosure.

1.3.2 The seal can be made in a sealing fitting approved for the location.

• Sealing compound must be approved for the purpose.

• The melting point of the sealing compound should not be less than 93°C
(200°F).

• The minimum thickness of the sealing compound should not be less than the
trade size of the conduit and in no case, less than 5/8 in. (16 mm).

• Splices and taps are not made in the fittings.

0.5m max.

Sealing Compound
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2. Class I, Division 2 locations

2.1 (a) Threaded metal conduit, or (b) cables approved for hazardous locations
with associated cable glands approved for the particular location, or (c) Type
TC cable installed in cable tray, or (d) Type ACWU cable with associated cable
glands approved for the particular location, can be used.

2.2 Seals must be provided in conduit or cable systems to prevent passage of
gases, vapours or flames.

2.2.1 The seal is located in each run of conduit entering the apparatus enclosure
as close as practicable to and in no case more than 450 mm from the enclo-
sure;

2.2.2 The sealing in Class I, Division 2 locations conforms to 1.3.2.

3. Class II, Division 1 locations

3.1 (a) Threaded rigid metal conduit, or (b) cables approved for hazardous loca-
tions with associated cable glands approved for the particular hazardous
location, can be used.

3.2 Where a raceway provides communication between the apparatus enclosure and
an enclosure that is not required to be dust-tight, the entrance of dust into the
former enclosure through this raceway must be prevented by (a) a permanent and
effective seal, or (b) a horizontal section not less than 3 m long in the raceway, or
(c) a vertical section of raceway not less than 1.5 m long and extending downward
from the dust-tight enclosure.

4. Class II, Division 2 locations

4.1 (a) Threaded metal conduit, or (b) cables approved for hazardous locations
with associated cable glands approved for the particular location, or (c) Type
TC cable installed in cable tray, or (d) Type ACWU cable with associated cable
glands approved for the particular location, can be used.

4.2 Sealing of raceways conforms to 3.2.

5. Class III, Division 1 locations

5.1 Wiring methods

(a) Threaded rigid metal conduit or (b) cables approved for hazardous loca-
tions with associated cable glands approved for the particular hazardous
locations, can be used.

5.2 Sealing

Sealing means are not required.
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6. Class III, Division 2 locations

6.1 Wiring methods

The wiring methods in Class III, Division 2 locations conform to 5.1 except that in sec-
tions, compartments, or areas used solely for storage and containing no machinery.
(In such sections, compartments, or areas, open wiring methods conforming to the
rules for non-hazardous locations may be used.)

6.2 Sealing

Sealing means are not required.
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FM /CSA Nonincendive Apparatus

� CAUTION

• The nonincendive apparatus can be installed only in Division 2 haz-
ardous (classified) locations for which the apparatus has been approved.

• Tampering and replacement of any components within the nonin-
cendive apparatus may impair safe use of the apparatus.

Installation requirements

1. Wiring of the nonincendive circuit is permitted using any of the methods suitable
for wiring in ordinary (unclassified) locations.

~Note Nonincendive apparatus is composed of all nonincendive circuits in
which any arc or thermal effect produced under normal operating condi-
tions of the apparatus is not capable of igniting the explosive atmo-
spheres. This protection technique is permitted for apparatus in those
Class I, Division 2, Class II, Division 2, and Class III locations. Nonin-
cendive apparatus looks like intrinsically safe apparatus but are not,
require associated apparatus (ex. shunt diode barriers).

2. In any raceway, junction box, or similar fitting, the conductors of the nonincen-
dive circuit cannot be placed with the conductors of any other system, unless (1) the
conductors of the two systems are separated by a suitable mechanical partition, or
(2) all of the conductors of either system are segregated by a grounded metal
shield.

3. It is recommended that separate nonincendive circuit conductors to be in sep-
arate cables, unless (1) the conductors of each circuit are within a grounded metal
shield, or (2) the conductors of each circuit have insulation with a minimum thick-
ness of 0.01 in. (0.254mm)

4. If a raceway (including conduit) and cable for a nonincendive circuit in Class
I, Division 2 or Class II, Division 2 locations is capable of transmitting flamma-
ble atmosphere through the raceway and cable from the Division 2 location to
a non-hazardous location, it must be properly sealed at the boundary by using of
non-approved sealing fittings.
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ATEX Flameproof Apparatus

1. General

1.1 The apparatus protected by the flameproof enclosure in accordance with EN
50018 can be installed in such hazardous areas, for which the apparatus has
been certified, as an explosive atmosphere containing flammable substances in
the form of gas, vapour, mist or dust may be present.

~Note The apparatus has been certified to comply with EN 50281-1-1(dust igni-
tion protection).

1.2 The apparatus enclosure must be kept closed in hazardous areas when the
apparatus is energized because the internal circuit of the apparatus is capable of
igniting in the explosive atmosphere. (Never connect any hand-held communica-
tor to the apparatus terminals by opening the cover, except while no explosive
atmosphere is present.)

1.3 It is required to connect the external earthing terminal of the apparatus to the
equipotential bonding system which includes protective conductors, metal con-
duits, metal cable sheaths, steel wire armouring and metallic parts of structures,
but does not include the neutral conductors of the power systems.

~Note The protective conductor to which exposed conductive parts of equipment
(machines, apparatus, devices, components and instrumentation thereof)
are connected, must be separated in the hazardous area from the neutral
conductor, and must be connected to the power system earth point in the
non-hazardous area, if the power system is directory earthed.

For external earthing and bonding of the apparatus it is recommended to use a
cable lug so that the conductor is secured against loosening and twisting, and so
that the contact pressure is permanently secured.

1.4 Either cable systems (cable entry systems) or conduit systems can be
employed for wiring of the apparatus in the hazardous areas (see 2 or 3).

1.5 Non-sheathed single core cables are not permitted for live conductors
unless they are installed inside enclosures or conduit systems.

1.6 Conduits and, in special cases, cables (for example, where there is a pressure
difference) must be sealed so as to prevent the passage of the explosive atmo-
sphere.

1.7 Further information concerning installation and maintenance of apparatus is
given by relevant clauses in the following documents.

EN 60079-14 Electrical apparatus for explosive gas atmospheres
Part 14: Electrical installations in hazardous areas

EN 60079-17 Part 17: Inspection and maintenance of electrical installations
in hazardous areas.

EN 60079-19 Part 19: Repair and overhaul for apparatus used in explosive
atmospheres

EN 50281-1-2 Electrical apparatus for use in the presence of combustible
dust

Part 1-2: Electrical apparatus protected by enclosures
-- Selection, installation and maintenance
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2.Cable systems

2.1 Thermoplastic sheathed cables, thermosetting sheathed cables, or elasto-
meric sheathed cables can be selected for fixed wiring in the hazardous areas.

2.2 Flameproof cable entry devices (cable glands) certified to comply with EN 50018
and appropriate to the type of cable employed, must be used for the connection of
cables to the apparatus.

3. Conduit systems

For conduit systems, relevant national standards or codes of practice should be fol-
lowed prior to the following recommendations.

3.1 Screwed heavy gauge steel, solid drawn or seam welded conduit, or flexible
conduit for protection of cables in explosive atmospheres (see ISO 10807)
can be selected for fixed wiring in the hazardous areas.

3.2 Conduit must be threaded for connection to permit the full engagement of five
threads.

3.3 Either conduit entry devices or sealing devices such as stopping boxes
should be provided at the wall of the apparatus enclosure to limit the pressure pil-
ing effect and to prevent hot gases from entering the conduit system from the
enclosure containing a source of ignition. Each type of both the devices must
be certified to comply with EN 50018.

3.4 The stopping boxes, if used, should be filled with a compound which does not
shrink on setting and is impervious to, and unaffected by, chemicals found in the
hazardous area. The depth of the compound in the stopping box should be at
least equal to the internal diameter of the conduit, but in no case less than 10 mm.

3.5 When the conduit contains three or more non-sheathed single or multi-core
cables, the total cross-sectional areas of cables, including insulation, should not
be more than 40% of the cross-sectional area of the conduit.

4. Installation in explosive atmospheres caused by air/dust mixtures

4.1 Conduit or cable glands, if employed to connect cables to the apparatus, must
be selected and used in such a way that an IP6X protection (dust-tight) is guaran-
teed.

4.2 It is recommended to maintain the apparatus so that the dust layer will not
exceed a thickness of 5mm.

~Note Where the ignition temperature of a dust layer up to 5mm thickness is
equal to, or higher than, the value that is obtained by adding 75K to the
maximum surface temperature of the enclosure “T …°C” as marked on
the apparatus, the apparatus is incapable of causing ignition of the dust
layer. (T…°C is based on the maximum ambient temperature.)
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Instruction for Safety

1. Introduction

Explosion protected models

Smart Pressure Transmitters ST3000 series 900 has been constructed and certi-
fied to comply with the CENELEC standards EN 50014, EN 50018,

EN 50281-1-1 and EN1127-1. Be sure to read all applicable laws of your country
and local regulations for the installation of equipment for explosive atmospheres.

EN 50014, Electrical apparatus for potentially explosive atmospheres - General
requirements

EN 50018, Electrical apparatus for potentially explosive atmospheres - Flame-
proof enclosure “d”

EN 50281-1-1, Electrical apparatus for use in the presence of combustible dust -
Part1-1: Electrical apparatus protected by enclosures

EN 1127-1, Explosive atmospheres-Explosion prevention and protection- Part 1:
Basic concepts and methodology

2. Smart Pressure Transmitters ST3000 series 900

Safety information marked on the transmitter

“ II 2 G D EEx d II C T6” is a full marking in accordance with the Directive 94/
9/EC.

“II” indicates “equipment - group II” for use in places other than mines.

“2” indicates “equipment - category 2” for use in areas in which explosive atmo-
spheres are likely to occur (Zone 1).

“G” is the symbol of the equipment - group and the equipment - category concern-
ing explosive atmospheres caused by gases, vapors or mists.

“D” is the symbol of the equipment - group and the equipment - category concern-
ing explosive atmospheres caused by dust (“Dust ignition protection”).

“d” is the symbol for the type of protection d (flameproof enclosure).

“IIC” indicates that the group equipment is suitable for use in the explosive gas
group “C” which contains hydrogen, acetylene and carbon disulfide (Annex A to EN
50014).

“T6” indicates that the maximum surface temperature of the transmitter is in the
temperature class T6, i. e. the maximum surface temperature never exceeds 85°C
at the maximum ambient temperature of 60°C.

For particular use in the presence of combustible dust only,

“ II 2 D” can be abstracted from the full marking.

“IP67” indicates a protection class provided by enclosures (known as IP code
specified in EN 60529), i. e. the first numeral “6” means that the transmitter is pro-
tected by a dust - tight enclosure as prescribed in EN 50281-1-1. The second
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numeral “7” means that the transmitter is protected against the effects of temporary
immersion in water.

“CE” (CE marking) indicates that, in accordance with the relevant European Direc-
tives: Directive 94/9/EC (ATEX Directive) and Directive 89/336/EEC (EMC Direc-
tive), the transmitter complies with the protection requirements relating to the design
and construction of the transmitter. In addition, the CE marking is followed by the
identification number 0344 of the notified body (KEMA) responsible of the produc-
tion quality assurance notification under Directive 94/9/EC.

“INERIS 99ATEX0010 X”: The certificate number of EC-type examination carried
out by INERIS responsible of the examination under Directive 94/9/EC.

“DATE”: The year of construction of Smart Pressure Transmitter ST3000 series 900
is printed with the last two figures, together with the name of the month.

3. Installation

3.1 Operating condition

� WARNING

Never open the enclosure while the internal circuit is alive.

3.2 Mounting and wiring

For use in explosive atmospheres of gase, fluid or vapor:

The cable and conduit entry devices must be of a certified flameproof type, suitable
for the conditions of use and correctly installed.

With the use of conduit entries a sealing device must be provided either in the
flameproof enclosure or immediately on the entrance thereto.

For use in the presence of combustible dust:

The cable and conduit entry devices must be of a certified flameproof type of E - or
ATEX - Generation, suitable for the conditions of use and correctly installed. Those
devices must satisfy the requirements for IP6X (dust - tight) as specified in EN
60529.

For external earthing and bonding:

A cable lug must be used so that the conductor is secured against loosening and
twisting and so that the contact pressure is permanently secured.

Special condition for safe use:

The fastening screws of this apparatus are made of stainless steel and have a yield

stress of 500N/mm2
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4. Operation

Precautions

� WARNING

Do not open the enclosure when energized.

5. Maintenance

� WARNING

Unauthorized modifications of any part of the enclosure or the internal circuit may
invalidate the verified explosion protection of Smart Pressure Transmitter ST3000
series 900.

The integrity of enclosure must always be maintained.

6. Troubleshooting

� WARNING

Do not open the enclosure when energized.

7. Specifications

~Note The cable and conduit entry devices must be of a certified flameproof type
(see 3.2 Mounting and wiring)

Item Description

Enclosure rating IP67

Explosion protection Flameproof II 2 D EEx d IIC T6;
Dust ignition protection II 2 D;
for ambient temperature - 20 to 60°C

(Note 1)
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FM Intrinsically Safe System (in accordance with NEC and ANSI/ISA
RP 12.6)

� CAUTION

• Only suitable associated apparatus separately approved by FM
(FMRC) shall be connected to the intrinsically safe apparatus.

• Electrical equipment connected to the associated apparatus in non-haz-
ardous locations shall not use or generate more than 250 Vrms.

• Tampering and replacement of any components within the intrinsically
safe apparatus with non-factory components may adversely affect the
safe use of the system.

Installation requirements

1. The intrinsically safe and associated apparatus shall be installed in accordance
with the control drawing(s) attached.

Especially, the control drawing(s) provides guidance on determining the maxi-
mum allowed capacitance and inductance of the interconnecting cables.

2. The intrinsically safe and associated apparatus is permitted to be installed in any
hazardous (classified) location for which they have been approved, by using any
of the wiring methods suitable for ordinary (unclassified) locations, including
wiring methods for communication systems.

3. Conductors of the intrinsically safe circuit shall not be placed in raceways,
cable trays, and cables with conductors of any non-intrinsically safe circuit,
unless (1) the conductors of the intrinsically safe circuit are separated from these
of the non-intrinsically safe circuits by a distance of at least 50 mm, and secured
or separated by a grounded partition or an approved insulating partition; or (2)
either all of the intrinsically safe circuit conductors or all of the non-intrinsically
safe circuit conductors are in grounded metal-sheathed or metal-clad cables
where the sheathing or cladding is capable of carrying fault current to ground.

4. Different intrinsically safe circuits shall be in separate cables, unless (1) the
conductors of each circuit are within a grounded metal shield, or (2) the conduc-
tors of each circuit have insulation with a minimum thickness of 0.01 inch (0.25
mm).

5. Intrinsically safe apparatus, associated apparatus, shields of conductors or
cables, enclosures and raceways, if of metal, shall be grounded.
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6. If the associated apparatus is a type of shunt diode barriers, supplementary
bonding to the grounding electrode is needed. And the grounding path resistance
from the farthest barrier to the grounding electrode shall not exceed 1Ω.

In practice, the bonding to the grounding electrode is achieved by connecting the
grounding terminals of the barriers to the intrinsically safe ground bus which is
connected to the grounding electrode with an insulated conductor not smaller than
No.12 AWG (2.05 mm in dia.).

7. In hazardous locations, non-current-carrying metal parts of the apparatus,
raceways, and other enclosures of the intrinsically safe system shall be bonded to
ensure the electrical continuity.

8. In non-hazardous locations, where metal raceways are used for the intrinsi-
cally safe system wiring in hazardous locations, all intervening raceways,
fittings, boxes, enclosures, etc. between the hazardous locations and the point
of grounding for the power supply system or point of grounding of a separately
derived system, shall be grounded by using bonding jumpers with proper fittings
or other approved means of bonding.

9. Where conduits and cables are used to protect the intrinsically safe wiring
against environments, the conduits and cables must be sealed so that they do
not transmit gases, vapors, or dust from a hazardous location to a non-hazardous
location. Sealing fittings should be installed in each conduit run leaving the haz-
ardous location, on either side of the boundary within 10 ft (3.05 m) of the bound-
ary. Such seals need not be explosionproof.

10. The grounding electrode usually available on premises is specified in a), b), c)
or d):

a) Metal underground water pipe in direct contact with the earth for 10 ft (3.05
m) or more.

b) Metal frame of the building, where effectively grounded.

c) Concrete-encased electrode. An electrode encased by at least 2 in. (50.8 mm)
of concrete, located within and near the bottom of a concrete foundation or
footing that is in direct contact with the earth, consisting of at least 20 ft (6.1m)
of one or more bare or zinc galvanized or other electrically conductive coated
steel reinforcing bars or rods not less than 1/2 in. (12.7 mm) diameter, or con-
sisting of at least 20 ft (6.1 m) of bare copper conductor not smaller than No.2
AWG (6.54 mm in dia.).

d) Ground ring. A ground ring encircling the building or structure, in direct con-
tact with the earth at a depth below earth surface not less than 2 1/2 ft (762
mm), consisting of at least 20 ft (6.1 m) of bare copper conductor not smaller
than No.2 AWG.

Where none of the above electrodes is available, made electrodes should be
used:
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e) Rod and pipe electrodes. Not less than 8 ft (2.44 m) in length, consisting of the
following materials, and being installed in the following manner:

• Electrodes of pipe or conduit shall not be smaller than 3/4 in. trade size and,
where of iron or steel, shall have the outer surface galvanized or otherwise
metalcoated for corrosion protection.

• Electrodes of rods of iron or steel shall be at least 5/8 in. (15.87 mm) in
diameter. Stainless steel rods less than 5/8 in. (15.87 mm) in diameter, non-
ferrous rods, or their equivalent shall not be less than 1/2 in. (12.7 mm) in
diameter.

• The electrode shall be installed such that at least 8 ft (2.44 m) of length is in
contact with the soil. It shall be driven to a depth of not less than 8 ft (2.44
m).

f) Plate electrodes. Each plate electrode shall expose not less than 2 sq ft
(0.186 sq m) of surface to exterior soil. Electrodes of iron or steel plates shall
be at least 1/4 in. (6.35 mm) in thickness. Electrodes of non-ferrous metal
shall be at least 0.06 in. (1.52 mm) in thickness.

A single electrode consisting of a rod, pipe, or plate that does not have a resis-
tance to ground of 25Ω or less shall be augmented by one additional electrode of
any of the types specified in a) to f). Where multiple rod, pipe, or plate electrodes are
installed, they shall not be less than 6 ft (1.83 m) apart.
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About This Publication

This manual is intended as a detailed “how to” reference for installing, piping wiring,
configuring, starting up, operating, maintaining, calibrating, and servicing Yamatake’s
family of ST3000 Smart Transmitters. It is based on using a model SFC160/260
Smart Field Communicator as the operator interface for the ST3000 Smart Transmit-
ter. Be aware that some data in this manual overlaps information in the field Commu-
nicator Model SFC160/260 Operating Guide.

While this manual provides detailed procedures to assist first time users, it also
includes keystroke summaries for most procedures as a quick reference for experi-
enced users.

Precautions

General Precautions

1. Checking the Product

When you accept the ST3000 Smart Transmitter, check its appearance to make sure
that it is not damaged.

A Smart Transmitter with semi-standard or special specifications may have different
accessories.

2. Check the specifications

The specifications are marked on the name plate on the outside of the transmitter
case. Make sure that the specifications match your order by referring to the specifica-
tions.

In making an inquiry, identify the model No. and the product No.

3. Transportation

We recommend to transport the transmitter to the installation site in the packaged
state in order to prevent damages from occurring during transportation.

4. Storage Environment

(1) Storage location

During storage, protect the transmitter from rain water as well as from heavy
vibration and shock. Store it at normal temperature and humidity (about 25°C,
65%RH) as much as possible.

(2) Store the transmitter in original packaging if possible.

(3) If a used transmitter must be stored for some period, wash it thoroughly after mak-
ing sure that no fluid remains in the pressure receiving section.
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5. Installation Environment

In order to maintain the original performance and reliability for a long time, install the
transmitter in the following environment:

(1) Ambient temperature

(a) The temperature gradient and temperature changes in installation environment
should be as small as possible.

(b) If a transmitter is exposed to heat radiated from the process side, lower its
ambient temperature as much as possible by insulating it or by selecting a
well-ventilated location for installation.

(c) If a process fluid can freeze, prevent freezing by means of heat insulation.

(2) Emvironment

Avoid corrosive emvironment as much as possible.

Install in explosion proof and intrinsically safe conditions.

(3) Shock and vibration

Install the transmitter where shocks and vibrations will be as small as possible.

(4) Installation of explosion proof type transmitter.

Refer to “Instructions for Explosion proof Transmitter“.

6. Application of Pressure to transmitter

In applying pressure to this transmitter, observe the following rules.

(1) The locking bolts of the adapter flange are loose when shipped. Tighten them to
the specified torque.

(2) Do not apply a pressure that exceeds the specified level.

(3) Do not tighten or loosen bolts while pressure is being applied to the transmitter.

(4) When a transmitter is used for measuring a poisonous substance, handle it care-
fully even after the pressure is released.

7. Electronic Parts

(1) This transmitter has several CMOS electronic components. Since static electricity
can easily cause the functional destruction of a CMOS component, never directly
touch them or touch a circuit with your hands.

(2) Is components must be touched, equalize the potential of the components before
doing so.

(3) When the printed wiring board (PWB) is removed, protect it in a non-conductive
bag.

8. Using a Transceiver

(1) When a transceiver is used very near a transmitter, its transmission frequency (in
the form of high frequency noise) may cause radio interference.
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(2) When using a transceiver, determine the distance that will be necessary for avoid-
ing any interference, and ensure that the distance between the transceiver and
the transmitter is greater.

(3) When using a transceiver, be sure to close the cover of the transmitter

9. Welding in Proximity

(1) When welding is to be carried out near the transmitter, the welding current may
affect the operation of the transmitter depending on the grounding method.

(2) Directly ground the welding equipment and power transformer. Do not ground to
the stanchion pipe of the transmitter.

(3) Turn off the power supply to the transmitter.

Technical Assistance

If you encounter a problem with your ST3000 Smart Transmitter, check to see how
your transmitter is currently configured, and verify that all selections are consistent
with your application.

If the problem persists, please call Yamatake group representatives.

An engineer will discuss your problem with you. Please have your complete model
number, serial number, and software revision number on hand for reference, You can
find the model and serial numbers on the transmitter nameplates. You can also view
the software version number using the SFC.



Table of Contents

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

Chapter 1 : Overview-First Time Users Only

1-1 : Introduction......................................................................................................1-1
1-2 : ST3000 Smart Transmitters ............................................................................1-2
1-3 : Smart Field Communicator ..............................................................................1-3
1-4 : Transmitter/SFC Order ....................................................................................1-5

Chapter 2 : Quick Start Reference

2-1 : Introduction......................................................................................................2-1
2-2 : Getting ST3000 Smart Transmitter On-Line Quickly .......................................2-1

Chapter 3 : Considerations before installation

3-1 : Introduction......................................................................................................3-1
3-2 : Considerations for SFC ...................................................................................3-2

Chapter 4 : Installation

4-1 : Introduction......................................................................................................4-1
4-2 : Mounting ST3000 Smart Transmitter ..............................................................4-2
4-3 : Piping ST3000 Smart Transmitter ...................................................................4-9

4-3-1 : Piping for Liquid, Gas or Steam Flow Rate Measurement .................4-12
4-3-2 : Pressure Measurement - Piping.........................................................4-15
4-3-3 : Liquid Level Measurement -- Piping (STD/STG)................................4-17

4-3-3-1: Piping.......................................................................................4-17
4-3-3-2: Open Tank - Piping..................................................................4-18
4-3-3-3: Closed Tank - Piping ...............................................................4-19

4-4 : Wiring ST 3000 Smart Transmitter ..................................................................4-22
4-4-1 : Wiring for Transmitter -- Regular Model.............................................4-22
4-4-2 : Wiring for Transmitter-- Explosion-Proof............................................4-25
4-4-3 : Wiring Transmitter -- Intrinsically-safe................................................4-26

Chapter 5 : Operation of the Transmitter

5-1 : Preparation ......................................................................................................5-1
5-1-1 : Connecting SFC.................................................................................5-1

5-2 : Setting Tag No. and Checking Specifications .................................................5-2
5-2-1 : Starting Communications ...................................................................5-2
5-2-2 : Setting Tag No. ..................................................................................5-3
5-2-3 : Checking Output Format ....................................................................5-4
5-2-4 : Checking Display Setting ...................................................................5-5
5-2-5 : Checking Engineering Unit of Measured Pressure ............................5-6
5-2-6 : Checking Low and High Limits of Setting Range ...............................5-6
5-2-7 : Checking Damping Time Constant ....................................................5-7



Table of Contents

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

5-2-8 : Checking Sealed Liquid Temperature Correction Function Setting... 5-7
5-3 : Measurement with STD type........................................................................... 5-9

5-3-1 : Flow Rate Measurement ................................................................... 5-9
5-3-1-1: Preparation for Measurement ................................................. 5-9
5-3-1-2: Starting Measurement............................................................. 5-13
5-3-1-3: Stopping Measurement........................................................... 5-15

5-3-2 : Gas Pressure Measurement.............................................................. 5-16
5-3-2-1: Preparation for Measurement ................................................. 5-16
5-3-2-2: Starting Measurement............................................................. 5-18
5-3-2-3: Stopping Measurement........................................................... 5-20

5-3-3 : Liquid Level Measurement of Open Tank and Closed Tank (Dry Leg)5-21
5-3-3-1: Preparation for Measurement ................................................. 5-21
5-3-3-2: Starting Measurement............................................................. 5-23
5-3-3-3: Stopping Measurement........................................................... 5-25

5-3-4 : Liquid Level Measurement of Closed Tank (Wet Leg) ...................... 5-26
5-3-4-1: Preparation for Measurement ................................................. 5-26
5-3-4-2: Starting Measurement............................................................. 5-28
5-3-4-3: Stopping Measurement........................................................... 5-30

5-4 : Measurement with Model STG/STA ............................................................... 5-31
5-4-1 : Pressure Measurement ..................................................................... 5-31

5-4-1-1: Preparation for Measurement ................................................. 5-31
5-4-1-2: Starting Measurement............................................................. 5-33
5-4-1-3: Stopping Measurement........................................................... 5-35

5-4-2 : Liquid Level Measurement ................................................................ 5-36
5-4-2-1: Preparation for Measurement ................................................. 5-36
5-4-2-2: Starting Measurement............................................................. 5-37
5-4-2-3: Stopping Measurement........................................................... 5-38

5-5 : Measurement with Model STC........................................................................ 5-39
5-5-1 : Pressure Measurement ..................................................................... 5-39

5-5-1-1: Preparation for Measurement ................................................. 5-39
5-5-1-2: Starting Measurement............................................................. 5-40
5-5-1-3: Stopping Measurement........................................................... 5-40

5-6 : Measurement with Model STE/STR................................................................ 5-41
5-6-1 : Pressure Measurement ..................................................................... 5-41

5-6-1-1: Preparation for Measurement ................................................. 5-41
5-6-1-2: Starting Measurement............................................................. 5-42
5-6-1-3: Stopping Measurement........................................................... 5-42

5-6-2 : Cautions Related to Flow Rate Measurement ................................... 5-43
5-7 : Measurement with Model STH/STU ............................................................... 5-44

5-7-1 : Pressure Measurement ..................................................................... 5-44
5-7-1-1: Preparation for Measurement ................................................. 5-44
5-7-1-2: Starting Measurement............................................................. 5-45
5-7-1-3: Stopping Measurement........................................................... 5-45

5-8 : Zero-point Adjustment -- Based on Actual Liquid Level.................................. 5-46



Table of Contents

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

5-9 : Zero-span Adjustment with Input Pressure Equivalent to Range ....................5-48
5-10 : Set Range Calculation for Liquid Level Measurement ..................................5-50

5-10-1 : Open Tank or Closed Tank (Dry Leg) or
Remote Seal Set Range Calculation ................5-50

5-10-2 : Closed Tank (Wet Leg or Remote Seal) -- Set Range.....................5-55
5-11 : Indicator (Option)...........................................................................................5-58

5-11-1 : Display Unit of Indicator ...................................................................5-58
5-11-2 : Digital Display ..................................................................................5-58
5-11-3 : Analogue Bar Graph Display............................................................5-59
5-11-4 : Linear/Square Root Display .............................................................5-60
5-11-5 : External Zero Adjustment Display....................................................5-60
5-11-6 : Self-Diagnosis Display on Indicator .................................................5-61
5-11-7 : Engineering Unit Label.....................................................................5-62

5-12 : External Zero and Span Adjustment (Option)................................................5-63
5-12-1 : External zero and span adjustment..................................................5-63

5-13 : DE Mode Configuration .................................................................................5-65
5-13-1 : Changing Mode of Operation ...........................................................5-66
5-13-2 : Selecting the Output Signal Mode....................................................5-67
5-13-3 : Setting message Format ..................................................................5-68
5-13-4 : Selecting the Fail-Safe Mode ...........................................................5-69

Chapter 6 : Operation Using SFC

6-1 : Introduction......................................................................................................6-1
6-1-1 : SFC key operations............................................................................6-1
6-1-2 : Names of components .......................................................................6-2

6-2 : Functions of SFC.............................................................................................6-4
6-2-1 : Key types ...........................................................................................6-4
6-2-2 : Key color-coding ................................................................................6-4
6-2-3 : General rules for keyboard operations...............................................6-5
6-2-4 : Key names and functions...................................................................6-5

6-2-4-1: Key names and function (for Green keys) ...............................6-6
6-2-4-2: Key names and function (for Orange keys) .............................6-7
6-2-4-3: Key names and functions (for Yellow keys).............................6-8
6-2-4-4: Key names and functions (for Brown and White keys)............6-10

6-3 : Before communicating using SFC ...................................................................6-11
6-3-1 : What can be done using the SFC ......................................................6-11

6-3-1-1: Check during operation ...........................................................6-11
6-3-1-2: Data printing ............................................................................6-11
6-3-1-3: Setting and changing...............................................................6-11

6-3-2 : Functions of SFC ...............................................................................6-12
6-3-2-1: Key assigned functions............................................................6-12
6-3-2-2: CONFIG functions ...................................................................6-12

6-3-3 : Hierarchic structure of CONFIG functions..........................................6-12



Table of Contents

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

6-3-3-1: Hierarchic structure chart........................................................ 6-12
6-3-4 : Rules of key operations and interaction with screens ....................... 6-14

6-3-4-1: General rules for key operations............................................. 6-14
6-3-4-2: Interaction rules ...................................................................... 6-14
6-3-4-3: Display of # mark .................................................................... 6-14

6-3-5 : Charging SFC.................................................................................... 6-15
6-4 : Check during operation................................................................................... 6-16

6-4-1 : Starting communication: ID/DE READ key........................................ 6-16
6-4-2 : Displaying self-diagnostics result: STAT key..................................... 6-17

6-5 : Data printing.................................................................................................... 6-18
6-5-1 : Overview of printing function ............................................................. 6-18
6-5-2 : Printing internal data: PRINT key ...................................................... 6-19

6-5-2-1: Printing example ..................................................................... 6-20
6-6 : Continuously printing response result: ACT PRINT key ................................. 6-21
6-7 : Display and Change Transmitter Setting ........................................................ 6-23

6-7-1 : Overview............................................................................................ 6-23
6-7-2 : Display or Change Tag No. ............................................................... 6-24
6-7-3 : Display or Change Output Format..................................................... 6-26
6-7-4 : Display or Change Indicator Display Format

(Flow Rate /Linear/ Display Flow Rate) .................... 6-28
6-7-5 : Display or Change Indicator Display Format (Engineering Unit /%).. 6-31
6-7-6 : Display or Change High and Low Limits of Engineering Quantity ..... 6-33
6-7-7 : Display or Change Low Flow Cutoff Value ........................................ 6-35
6-7-8 : Display or Change Low/High Limits and Span of Set Range ............ 6-40
6-7-9 : Display or Change Engineering Unit for Measured Pressure............ 6-42
6-7-10 : Display or Change Damping Time Constant ................................... 6-43
6-7-11 : Displaying Burnout Direction ........................................................... 6-45
6-7-12 : Displaying PROM No....................................................................... 6-46
6-7-13 : Displaying Sensor Temperature ...................................................... 6-47
6-7-14 : Displaying Software Version............................................................ 6-48
6-7-15 : Displaying and changing

the sealed liquid temperature correction function..... 6-49
6-8 : Constant Current Source Mode ...................................................................... 6-50

6-8-1 : Set Constant Current Source Mode .................................................. 6-50
6-8-2 : Release Constant Current Source Mode........................................... 6-51

6-9 : Writing a Memo............................................................................................... 6-52
6-9-1 : Recording in Scratch Pad 1............................................................... 6-52
6-9-2 : Recording in Scratch Pad 2............................................................... 6-54



Table of Contents

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

Chapter 7 : Maintenance and Troubleshooting

7-1 : Zero Adjustment ..............................................................................................7-1
7-1-1 : Overview ............................................................................................7-1
7-1-2 : Zero Adjustment under Uniform Input Pressure (with SFC)...............7-2
7-1-3 : Zero Adjustment Based on

Input Pressure Corresponding to LRV (with SFC) ....7-3
7-1-4 : Zero Adjustment Based on Actual Level (with SFC) ..........................7-4
7-1-5 : Zero Adjustment Using External Zero Adjustment

Mechanism (Option) .....7-5
7-2 : Saving and Restoring Data..............................................................................7-6

7-2-1 : Saving Data........................................................................................7-6
7-2-2 : Restoring Data ...................................................................................7-8

7-3 : Disassembly and Assembly.............................................................................7-9
7-3-1 : Before You Start.................................................................................7-9
7-3-2 : Mount Center Body Cover and Adapter Flange .................................7-10
7-3-3 : Washing the Center Body ..................................................................7-12

7-4 : Calibrating Set Range and Output Signals......................................................7-13
7-4-1 : Calibrating Set Range Based on Reference Input .............................7-13

7-4-1-1: Preparation..............................................................................7-13
7-4-1-2: Calibrating Low Limit ...............................................................7-15
7-4-1-3: Calibrating High Limit ..............................................................7-17

7-4-2 : Calibrating Output Signals .................................................................7-19
7-4-2-1: Before You Start ......................................................................7-19
7-4-2-2: Calibrating Output Signal 0% ..................................................7-20
7-4-2-3: Calibrating Output Signal 100% ..............................................7-23
7-4-2-4: Saving Calibrated Values and

Releasing Constant Current Source Mode ...............7-26
7-5 : Erasing Calibrated Data ..................................................................................7-27

7-5-1 : Erasing Calibrated Data .....................................................................7-27
7-5-2 : Erasing # Mark ...................................................................................7-28

7-6 : Troubleshooting...............................................................................................7-30
7-6-1 : Checking Operation and Actions........................................................7-30
7-6-2 : Error during Communications ............................................................7-31
7-6-3 : Self-Diagnostic Messages..................................................................7-32
7-6-4 : Self-Diagnostic by Indicator (option) ..................................................7-38

7-7 : Insulation Resistance Test and Withstand Voltage Test .................................7-39



List of Figure

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

Figure 1-1 ST3000 Smart Transmitter Family. .............................................................................1-2
Figure 1-2 Typical SFC Communication Interface........................................................................1-3
Figure 1-3 Typical ST3000 Smart Transmitter and SFC Order Components...............................1-5
Figure 4-1 Typical Bracket Mounted and Flange Mounted Installations.......................................4-2
Figure 4-2 ....................................................................................................................................4-3
Figure 4-3 ....................................................................................................................................4-3
Figure 4-4 Typical Flange Mounted Transmitter Installation. .......................................................4-4
Figure 4-5 Typical Remote DIaphragm Seal Transmitter Installation...........................................4-6
Figure 4-6 ....................................................................................................................................4-6
Figure 4-7 Typical 3-Valve Manifold and Blow-Down Piping Arrangement. .................................4-9
Figure 4-8 Piping for Liquid Flow Rate Measurement (Example).................................................4-12
Figure 4-9 Piping for Gas Flow Rate Measurement -- Example...................................................4-13
Figure 4-10 Piping for Steam Flow Rate Measurement -- Example ...............................................4-14
Figure 4-11 Gas Pressure Measurement - Piping ..........................................................................4-15
Figure 4-12 Example of Piping .......................................................................................................4-16
Figure 4-13 H mark on center body................................................................................................4-17
Figure 4-14 Open Tank -- Piping Example .....................................................................................4-18
Figure 4-15 Closed Tank -- Piping (Dry-leg Sealing Example).......................................................4-19
Figure 4-16 Closed Tank -- Piping (Wet-leg Sealing Example)......................................................4-20
Figure 4-17 Wiring ..........................................................................................................................4-22
Figure 4-18 Supply Voltage and External Load Resistance - Relationship ....................................4-23
Figure 4-19 ST3000 Smart Transmitter Terminal Block. ................................................................4-24
Figure 4-20 Unlock Transmitter Case.............................................................................................4-25
Figure 4-21 System Configuration of Intrinsically-safe Transmitter ................................................4-27
Figure 4-22 Ground Connection for Lightning Protection ...............................................................4-31
Figure 5-1 Connecting SFC..........................................................................................................5-1
Figure 5-2 ....................................................................................................................................5-39
Figure 5-3 ....................................................................................................................................5-41
Figure 5-4 ....................................................................................................................................5-44
Figure 5-5 Zero Adjustment during Liquid Level Measurement....................................................5-46
Figure 5-6 Open Tank ..................................................................................................................5-50
Figure 5-7 Closed Tank ................................................................................................................5-50
Figure 5-8 ....................................................................................................................................5-51
Figure 5-9 Open Tank ..................................................................................................................5-52
Figure 5-10 Closed Tank ................................................................................................................5-52
Figure 5-11 Open Tank ..................................................................................................................5-53
Figure 5-12 Open Tank ..................................................................................................................5-54
Figure 5-13 Closed Tank (Wet Leg) ...............................................................................................5-55
Figure 5-14 Closed Tank (Wet Leg) ...............................................................................................5-56
Figure 5-15 Closed Tank (Wet Leg) ...............................................................................................5-57
Figure 5-16 Display Unit of Indicator ..............................................................................................5-58
Figure 5-17 Failure Display on Indicator.........................................................................................5-58
Figure 5-18 Self-Diagnosis Result Display on Indicator .................................................................5-61
Figure 5-19 External Zero and span Adjustment............................................................................5-63
Figure 6-1 Details of SFC .............................................................................................................6-2
Figure 6-2 Relationship Between Input and Output (%)

Determined by Low Flow Cutoff Value Setting.................6-35
Figure 7-1 Locking Case Cover....................................................................................................7-9
Figure 7-2 Center Body Cover Fixing Bolts ..................................................................................7-10
Figure 7-3 Connection for calibration ...........................................................................................7-14
Figure 7-4 Connection for Calibration...........................................................................................7-19



List of Table

ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

Table 2-1: Start-up Tasks Reference........................................................................................... 2-1
Table 3-1: Installing and Charging SFC Battery Pack ................................................................. 3-2
Table 4-1: Mounting Remote Diaphragm Seal Transmitter ......................................................... 4-5
Table 4-2: .................................................................................................................................... 4-7
Table 4-3: Process Connections.................................................................................................. 4-10
Table 4-4: Installing Adapter Flange............................................................................................ 4-10
Table 5-1: Linear/Square Root Display Status ............................................................................ 5-60
Table 5-2: External Zero Adjustment Display Status ................................................................... 5-60
Table 5-3: Data element for digital transmission ......................................................................... 5-65
Table 6-1: .................................................................................................................................... 6-3
Table 7-1: Cover Bolts / Nuts and Tightening Torque ................................................................. 7-11
Table 7-2: Adapter Flange Bolt / Nut Tightening Torque ............................................................. 7-11



 



ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter 1-1

Chapter 1 : Overview-First Time Users Only

1-1 : Introduction

This section is intended for users who have never worked with our ST3000 Smart
Transmitter and its companion operator interface device, the hand-held Smart Field
Communicator (SFC). It provides some general information to acquaint you with the
ST3000 Smart Transmitter and the SFC.



Overview-First Time Users Only Yamatake Corporation

1-2 ST3000 Smart Transmitter Series900 Electronic Differential Pressure/Pressure Transmitter

1-2 : ST3000 Smart Transmitters

Yamatake’s ST3000 Smart Transmitter includes model variations of these basic pres-
sure measurement types.

• Differential Pressure

• Gauge Pressure

• Absolute Pressure

Transmitter adjustments

Except for optional zero and span adjustments available with ST3000 Smart Trans-
mitters only, the ST3000 Smart Transmitter has no physical adjustments.

You need an SFC to make adjustments to a ST 3000 Smart Transmitter.

Figure 1-1 ST3000 Smart Transmitter Family.
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1-3 : Smart Field Communicator

About SFC communications

The portable, battery-powered SFC serves as the common communication interface
device for Yamateke’s family of Smartline Transmitters. It communicates with a trans-
mitter through serial digital signals over the 4 to 20 mA line used to power the trans-
mitter. A request/response format is the basis for the communication operation. The
transmitter’s microprocessor receives a communication signal from the SFC, identi-
fies the request, and sends a response message.

Figure 1-2 shows a simplified view of the communication interface provided by an
SFC.

Figure 1-2 Typical SFC Communication Interface.

Purpose of SFC

The SFC allows you to adjust transmitter values, or diagnose potential problems from
a remote location such as the control room. You can use the SFC to

• Configure: Define and enter the transmitter’s operating parameters including

- range values,
- output conformity,
- damping time,
- tag number (ID), and more

• Monitor: Read the input pressure to the transmitter in engineering units and the
transmitter’s output in percent.

• Display: Retrieve and display data from the transmitter or SFC memory.

• Change Mode of Operation: Tell transmitter to operate in either its analog (4-
20mA) mode or its digital enhanced (DE) mode.

• Check Current Output: Use the transmitter to supply the output current desired for
verifying analog loop operation, troubleshooting, or calibrating
other components in the analog loop.

• Troubleshoot: Check status of transmitter operation and display diagnostic mes-
sages to identify transmitter, communication, or operator error
problems.

Request

Response

4 to 20 mA line

Power
Supply and
Receiver

SFC

ST 3000
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SFC model differences

As Yamatake’s family of Smartline Transmitters has evolved, the SFC has been
changed to meet new model and functionality requirements.

Now there are two following types of SFC:

• SFC160......... Without Printer

• SFC260......... With Printer
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1-4 : Transmitter/SFC Order

Order components

Figure 1-3 shown the components that are shipped and should be received for a typi-
cal ST3000 Smart Transmitter and SFC order.

Figure 1-3 Typical ST3000 Smart Transmitter and SFC Order Components.

User's
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ST 3000
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Chapter 2 : Quick Start Reference

2-1 : Introduction

This section assumes that the ST3000 Smart Transmitter has been installed and
wired correctly, and is ready to be put into operation. It also assumes that you are
somewhat familiar with using the SFC and that the transmitter has been configured
correctly for your application. If the transmitter has not been installed and wired, you
are not familiar with SFC operation, and/or you do not know if the transmitter is config-
ured correctly, please read the other sections of this manual before operating your
transmitter.

This section provides a list of typical start-up tasks and tells you where you can find
detailed information about performing the task.

2-2 : Getting ST3000 Smart Transmitter On-Line Quickly

Quick start-up tasks

Table 2-1 lists common start-up tasks for an ST3000 Smart Transmitter using an SFC
and gives an appropriate section in this manual to reference for more information
about how to do the task. The start-up tasks are listed in the order they are commonly
completed.

Table 2-1: Start-up Tasks Reference

Task Description Reference Section

1 Connecting SFC 5-1-1

2 Setting Tag No. and Checking Specifications 5-2

3 Starting Communications 5-2-1

4 Setting Tag No. 5-2-2

5 Checking Output Format 5-2-3

6 Checking Display Setting 5-2-4

7 Checking Engineering Unit of Measured Pressure 5-2-5

8 Checking Low and High Limits of Setting Range 5-2-6

9 Checking Damping Time Constant 5-2-7

10 Checking Sealed Liquid Temperature Correction Function Setting 5-2-8
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Chapter 3 : Considerations before installation

3-1 : Introduction

This section reviews things you should take into consideration before you install the
transmitter and start using the SFC. Of course, if you are replacing an existing
ST3000 Smart Transmitter and you did not order a new SFC; you can skip this sec-
tion.
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3-2 : Considerations for SFC

Install SFC battery pack

If the SFC battery pack was removed for shipping and/or storage, you will have to
install the battery pack and charge the batteries before you can operate the SFC.

The procedure in Table 3-1 outlines the steps for installing and charging the battery
pack.

Table 3-1: Installing and Charging SFC Battery Pack

Step Action

1 Turn SFC face down on working surface. Use metric hex wrench
(2.5mm) to remove screw in battery compartment cover and
remove cover.

2 Insert battery pack in com-
partment and connect plug
in compartment to pin on
battery pack.
Example-Battery pack
installation.

3 Replace cover and tighten hex screws.

4 Connect lead from battery charger to recessed connector on left
side of SFC

� WARNING

The SFC battery charger is not intrinsically
safe.
Always recharge the SFC battery pack in a
nonhazardous location.

Screw

Cover

Battery

(1)Red

(2)Black
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Temperature Limits

The ambient operating temperature limits for the SFC are -10° to 50°C (14° to 122°F)
with relative humidity in the range of 10 to 90% RH.

Usage guidelines

• Be sure to put an analog control loop into its manual mode before initiat-
ing SFC communications with an ST3000 Smart Transmitter operating in
its analog mode. Communication superimposes digital signals on the
loop wiring that could affect the analog control signal. This is not neces-
sary when the transmitter is operating in its digital (DE) mode.

• Be sure the power supply voltage does not exceed 45V DC. The ST3000
Smart Transmitter and SFC were designed to operate with voltages
below 45V DC.

• Be sure there is at least 250 ohms of resistance between the SFC and
the power supply for proper communications.
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Chapter 4 : Installation

4-1 : Introduction

This section Provides information about installing the ST3000 Smart Transmitter.

It includes procedures for mounting, piping and wiring the transmitter for operation.
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4-2 : Mounting ST3000 Smart Transmitter

Summary

You can mount all transmitter models except those with integral flanges to a 2-inch
(50 mm) vertical or horizontal pipe using our optional angle or flat mounting bracket or
a bracket of your own. Those models with integral flanges are supported by the flange
connection.

Figure 4-1 shows typical bracket mounted and flange mounted transmitter installa-
tions for comparison.

Figure 4-1 Typical Bracket Mounted and Flange Mounted Installations.
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Methods of changing direction of indicator after mounted are shown below.

a) Rotate electronics housing 90° horizontally.

Loosen 3 mm set screw on outside neck of transmitter. Rotate electronics housing in
a maximum of 90 degree increments (left or right) from the center to a position you
require and tighten the set screw.

Figure 4-2

b) Rotate digital display module

Figure 4-3

90 Max

90 Max

Set screw
(3mm)
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Flange mounting

To mount a flange mounted transmitter model, bolt the transmitter’s flange to the
flange pipe on the wall of the tank. Tighten the bolts to a torque of

SNB :

SUS304 :

ATTENTION

On insulated tanks, remove enough insulation to accommodate the flange extension.

Figure 4-4 shows a typical installation for a transmitter with the flange on the high
pressure (HP) side so the HP diaphragm is in direct contact with the process fluid.
The low pressure (LP) side of the transmitter is vented to atmosphere (no connec-
tion).

Figure 4-4 Typical Flange Mounted Transmitter Installation.

20 1± N m•

10 1± N m•

100 % Liquid

0 % Liquid
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Remote seal mounting

Use the procedure in "Table 4-1:Mounting Remote Diaphragm Seal Transmitter" to
mount a remote diaphragm seal transmitter model. Figure 4-5 shows a typical installa-
tion for a remote diaphragm seal transmitter for reference.

ATTENTION

Mount the transmitter flanges within the limits stated here for the given fill-fluid in the
capillary tubes with a tank at one atmosphere.

Table 4-1: Mounting Remote Diaphragm Seal Transmitter

Step Action

1 Mount transmitter at a remote distance determined by length of capillary tubing.

2 If Transmitter Model Number Is...
STR929, STR930
STE929, STE930

Then Connect Remote Seal on...
H mark side of transmitter to upper flange mounting on tank wall.

ATTENTION
On insulated tanks, remove enough insulation to accommodate the flange exten-
sion.

3 If Transmitter Model Number is...
STR929, STR930
STE929, STE930

Then Connect Remote Seal on...
Opposite side of transmitter to lower flange mounting on tank wall.

ATTENTION
On insulated tanks, remove enough insulation to accommodate the flange exten-
sion.

4 Tighten bolts to torque of

SNB7: ,

SUS304: .

20 1± N m•
10 1± N m•
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Figure 4-5 Typical Remote DIaphragm Seal Transmitter Installation

ATTENTION

Calculation of Allowable Transmitter Installation Location in Remote Seal Type Differ-
ential Pressure Transmitter.

When installing a remote seal type differential pressure transmitter on an enclosed
tank, we recommend the installation of the main unit below the lower flange. However,
it is sometimes necessary to install the transmitter main unit between the upper and
lower flanges due to piping restrictions.

The condition that must be satisfied to ensure normal transmitter operations is speci-
fied here.

If a transmitter is installed in the position shown in Figure 4-6, the inner pressure of
the tank (P0) and the head pressure of the liquid sealed in the capillary can be applied
to its main unit (low limit flange side).

The transmitter functions normally as long as the pressure applied to its diaphragm
surface is equal to or higher than the low limit P (kPa abs.) of the allowable pressure
of its main unit.

Figure 4-6

100 % Liquid Level

0 % Liquid Level
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LP

P0

ρ·

100% Level

0% Level


	Front page
	Safety
	Instructions
	Explosion protected Models
	FM Explosionproof/Dust -ignitionproof Apparatus (in accordance with NEC)
	CSA Explosionproof / Dust-ignitionproof Apparatus (in accordance with CEC)
	FM /CSA Nonincendive Apparatus
	ATEX Flameproof Apparatus
	FM Intrinsically Safe System (in accordance with NEC and ANSI/ISA RP 12.6)


	About This Publication
	Precautions
	General Precautions

	Technical Assistance

	Table of Contents
	Chapter 1 : Overview-First Time Users Only
	1-1 : Introduction
	1-2 : ST3000 Smart Transmitters
	1-3 : Smart Field Communicator
	1-4 : Transmitter/SFC Order

	Chapter 2 : Quick Start Reference
	2-1 : Introduction
	2-2 : Getting ST3000 Smart Transmitter On-Line Quickly

	Chapter 3 : Considerations before installation
	3-1 : Introduction
	3-2 : Considerations for SFC

	Chapter 4 : Installation
	4-1 : Introduction
	4-2 : Mounting ST3000 Smart Transmitter
	4-3 : Piping ST3000 Smart Transmitter
	4-3-1 : Piping for Liquid, Gas or Steam Flow Rate Measurement
	4-3-2 : Pressure Measurement - Piping
	4-3-3 : Liquid Level Measurement -- Piping (STD/STG)
	4-3-3-1 Piping
	4-3-3-2 Open Tank - Piping
	4-3-3-3 Closed Tank - Piping


	4-4 : Wiring ST 3000 Smart Transmitter
	4-4-1 : Wiring for Transmitter -- Regular Model
	4-4-2 : Wiring for Transmitter-- Explosion-Proof
	4-4-3 : Wiring Transmitter -- Intrinsically-safe


	Chapter 5 : Operation of the Transmitter
	5-1 : Preparation
	5-1-1 : Connecting SFC

	5-2 : Setting Tag No. and Checking Specifications
	5-2-1 : Starting Communications
	5-2-2 : Setting Tag No.
	5-2-3 : Checking Output Format
	5-2-4 : Checking Display Setting
	5-2-5 : Checking Engineering Unit of Measured Pressure
	5-2-6 : Checking Low and High Limits of Setting Range
	5-2-7 : Checking Damping Time Constant
	5-2-8 : Checking Sealed Liquid Temperature Correction Function Setting

	5-3 : Measurement with STD type
	5-3-1 : Flow Rate Measurement
	5-3-1-1 Preparation for Measurement
	5-3-1-2 Starting Measurement
	5-3-1-3 Stopping Measurement

	5-3-2 : Gas Pressure Measurement
	5-3-2-1 Preparation for Measurement
	5-3-2-2 Starting Measurement
	5-3-2-3 Stopping Measurement

	5-3-3 : Liquid Level Measurement of Open Tank and Closed Tank (Dry Leg)
	5-3-3-1 Preparation for Measurement
	5-3-3-2 Starting Measurement
	5-3-3-3 Stopping Measurement

	5-3-4 : Liquid Level Measurement of Closed Tank (Wet Leg)
	5-3-4-1 Preparation for Measurement
	5-3-4-2 Starting Measurement
	5-3-4-3 Stopping Measurement


	5-4 : Measurement with Model STG/STA
	5-4-1 : Pressure Measurement
	5-4-1-1 Preparation for Measurement
	5-4-1-2 Starting Measurement
	5-4-1-3 Stopping Measurement

	5-4-2 : Liquid Level Measurement
	5-4-2-1 Preparation for Measurement
	5-4-2-2 Starting Measurement
	5-4-2-3 Stopping Measurement


	5-5 : Measurement with Model STC
	5-5-1 : Pressure Measurement
	5-5-1-1 Preparation for Measurement
	5-5-1-2 Starting Measurement
	5-5-1-3 Stopping Measurement


	5-6 : Measurement with Model STE/STR
	5-6-1 : Pressure Measurement
	5-6-1-1 Preparation for Measurement
	5-6-1-2 Starting Measurement
	5-6-1-3 Stopping Measurement

	5-6-2 : Cautions Related to Flow Rate Measurement

	5-7 : Measurement with Model STH/STU
	5-7-1 : Pressure Measurement
	5-7-1-1 Preparation for Measurement
	5-7-1-2 Starting Measurement
	5-7-1-3 Stopping Measurement


	5-8 : Zero-point Adjustment -- Based on Actual Liquid Level
	5-9 : Zero-span Adjustment with Input Pressure Equivalent to Range
	5-10 : Set Range Calculation for Liquid Level Measurement
	5-10-1 : Open Tank or Closed Tank (Dry Leg) or Remote Seal Set Range Calculation
	5-10-2 : Closed Tank (Wet Leg or Remote Seal) -- Set Range

	5-11 : Indicator (Option)
	5-11-1 : Display Unit of Indicator
	5-11-2 : Digital Display
	5-11-3 : Analogue Bar Graph Display
	5-11-4 : Linear/Square Root Display
	5-11-5 : External Zero Adjustment Display
	5-11-6 : Self-Diagnosis Display on Indicator
	5-11-7 : Engineering Unit Label

	5-12 : External Zero and Span Adjustment (Option)
	5-12-1 : External zero and span adjustment

	5-13 : DE Mode Configuration
	5-13-1 : Changing Mode of Operation
	5-13-2 : Selecting the Output Signal Mode
	5-13-3 : Setting message Format
	5-13-4 : Selecting the Fail-Safe Mode


	Chapter 6 : Operation Using SFC
	6-1 : Introduction
	6-1-1 : SFC key operations
	6-1-2 : Names of components

	6-2 : Functions of SFC
	6-2-1 : Key types
	6-2-2 : Key color-coding
	6-2-3 : General rules for keyboard operations
	6-2-4 : Key names and functions
	6-2-4-1 Key names and function (for Green keys)
	6-2-4-2 Key names and function (for Orange keys)
	6-2-4-3 Key names and functions (for Yellow keys)
	6-2-4-4 Key names and functions (for Brown and White keys)


	6-3 : Before communicating using SFC
	6-3-1 : What can be done using the SFC
	6-3-1-1 Check during operation
	6-3-1-2 Data printing
	6-3-1-3 Setting and changing

	6-3-2 : Functions of SFC
	6-3-2-1 Key assigned functions
	6-3-2-2 CONFIG functions

	6-3-3 : Hierarchic structure of CONFIG functions
	6-3-3-1 Hierarchic structure chart

	6-3-4 : Rules of key operations and interaction with screens
	6-3-4-1 General rules for key operations
	6-3-4-2 Interaction rules
	6-3-4-3 Display of # mark

	6-3-5 : Charging SFC

	6-4 : Check during operation
	6-4-1 : Starting communication: ID/DE READ key
	6-4-2 : Displaying self-diagnostics result: STAT key

	6-5 : Data printing
	6-5-1 : Overview of printing function
	6-5-2 : Printing internal data: PRINT key
	6-5-2-1 Printing example


	6-6 : Continuously printing response result: ACT PRINT key
	6-7 : Display and Change Transmitter Setting
	6-7-1 : Overview
	6-7-2 : Display or Change Tag No.
	6-7-3 : Display or Change Output Format
	6-7-4 : Display or Change Indicator Display Format (Flow Rate /Linear/ Display Flow Rate)
	6-7-5 : Display or Change Indicator Display Format (Engineering Unit / %)
	6-7-6 : Display or Change High and Low Limits of Engineering Quantity
	6-7-7 : Display or Change Low Flow Cutoff Value
	6-7-8 : Display or Change Low/High Limits and Span of Set Range
	6-7-9 : Display or Change Engineering Unit for Measured Pressure
	6-7-10 : Display or Change Damping Time Constant
	6-7-11 : Displaying Burnout Direction
	6-7-12 : Displaying PROM No.
	6-7-13 : Displaying Sensor Temperature
	6-7-14 : Displaying Software Version
	6-7-15 : Displaying and changing the sealed liquid temperature correction function

	6-8 : Constant Current Source Mode
	6-8-1 : Set Constant Current Source Mode
	6-8-2 : Release Constant Current Source Mode

	6-9 : Writing a Memo
	6-9-1 : Recording in Scratch Pad 1
	6-9-2 : Recording in Scratch Pad 2


	Chapter 7 : Maintenance and Troubleshooting
	7-1 : Zero Adjustment
	7-1-1 : Overview
	7-1-2 : Zero Adjustment under Uniform Input Pressure (with SFC)
	7-1-3 : Zero Adjustment Based on Input Pressure Corresponding to LRV (with SFC)
	7-1-4 : Zero Adjustment Based on Actual Level (with SFC)
	7-1-5 : Zero Adjustment Using External Zero Adjustment Mechanism (Option)

	7-2 : Saving and Restoring Data
	7-2-1 : Saving Data
	7-2-2 : Restoring Data

	7-3 : Disassembly and Assembly
	7-3-1 : Before You Start
	7-3-2 : Mount Center Body Cover and Adapter Flange
	7-3-3 : Washing the Center Body

	7-4 : Calibrating Set Range and Output Signals
	7-4-1 : Calibrating Set Range Based on Reference Input
	7-4-1-1 Preparation
	7-4-1-2 Calibrating Low Limit
	7-4-1-3 Calibrating High Limit

	7-4-2 : Calibrating Output Signals
	7-4-2-1 Before You Start
	7-4-2-2 Calibrating Output Signal 0%
	7-4-2-3 Calibrating Output Signal 100%
	7-4-2-4 Saving Calibrated Values and Releasing Constant Current Source Mode


	7-5 : Erasing Calibrated Data
	7-5-1 : Erasing Calibrated Data
	7-5-2 : Erasing # Mark

	7-6 : Troubleshooting
	7-6-1 : Checking Operation and Actions
	7-6-2 : Error during Communications
	7-6-3 : Self-Diagnostic Messages
	7-6-4 : Self-Diagnostic by Indicator (option)

	7-7 : Insulation Resistance Test and Withstand Voltage Test




