Makocat
Electric Catalytic Oxidizer
Operation and Maintenance Manual

GENERAL INFORMATION FOR UNIT

The Electric Catalytic Oxidizer with a Blower Package is used for the remediation
of soils with volatile organic compounds which are present from leakage or
spillage. The unit is most effective when the soil vapor concentration yield is
nominally between 500 and 3,500 parts per million by volume.

Soil vapors are extracted with the blower through the entrained liquid separator,
which removes the majority of the water brought up from the soil during the
vacuum extraction process. Dilution air is added if necessary and the vapors
proceed to the oxidizer chamber where the heating element heats them to their
final temperature of 650° F +. The vapors come into contact with the catalyst cell
and combust into water vapor and carbon dioxide. The destruction efficiency for
the unit is 98% or above.

The unit is described more thoroughly in the technical specification section of this
document.

TECHNICAL SPECIFICATIONS

e VOC Processing Capability: The Electric Catalytic Oxidizer can treat up to
3,500 ppmv of BTEX type VOC'’s including MTBE.
e Destruction Efficiency: The Destruction Efficiency is 98% +.

Major Components

e Entrainment Separator: The Entrainment Separator is provided to remove
water that is brought up during vapor extraction from the vapor stream. It has
a tangential inlet that cyclonically separates the water from the vapors with
99% + efficiency. It also has a demister element to remove incoming
particulate and water droplets.

e Vacuum Blower: The Vacuum Blower extracts the vapors from the soil and
can produce vacuum levels from 1 inch of water to 350 inches of water. The
pump is powered by a motor, which is sized to provide enough horsepower to
generate the flow required at the specified vacuum level for the system. (see
your specific quotation and specifications for exact blower / horsepower for
your unit).



Oxidizer Chamber: The Oxidizer Chamber is constructed of 3/16 inch carbon
steel and lined with a 5 inch ceramic fiber high temperature lining that
provides a safe cold face temperature while operating at 650° F + on the hot
face.

Heating Element: A nickel chrome-heating element is installed on the
oxidizer chamber. This provides the necessary heat for the pre-heating of the
incoming vapors. The operating range for the element is 650° F to 900° F.
Control Panel: The Control Panel contains a main disconnect, on/off
switches, operator interface lights, controllers, chart recorder, fuses, motor
starters, relays and wiring. The panel is a NEMA 4 type for outdoor use.
Valves: The Entrainment Separator comes equipped with two butterfly
valves, which are actuated by a drive motor. One is a Process Isolation Valve
that is provided to isolate the vapors during start-up, when an alarm occurs or
when the oxidizer is not at temperature. The other is a Dilution Valve that
continually modulates and maintains the outlet temperature at a pre-set level.
Auto Drain Pump: A Liquid Pump is provided to remove the water
accumulated in the entrainment separator. The pump is activated when the
water reaches the high liquid level switch and shuts off when it reaches the
low-level switch. The pump transfers the water to a receptacle provided by
the client at the site.

Liquid Level Switches: Liquid Level Switches are provided on the
entrainment separator and the oil seal tank. A High Liquid Level Switch
activates the liquid transfer pump when it is triggered.

Flow Transmitter: The Flow Transmitter receives a high and low air pressure
signal from the pitot tube or orifice plate in the process line and transmits a
signal to the chart recorder. The chart recorder records the total volumetric
flow rate passing to the oxidizer.

Temperature Controller: The Temperature Controller receives a signal from
the control thermocouple and maintains the pre-set temperature by pulsing
the heating element.

Dilution Controller: The Dilution Controller receives a signal from the stack
thermocouple and maintains the pre-set temperature by modulating the
dilution drive motor and valve.

High Limit Temperature Controller: The High Limit Temperature Controller
receives a signal from the stack thermocouple and shuts the oxidizer off if the
exhaust temperature exceeds 1150° F.



Treatment System
SYSTEM WARNINGS

The Treatment System utilizes high temperatures, high voltages and
flammable vapors to operate. All personnel operating the Treatment
System must be trained in the operation and maintenance of the system as
well as the safety devices provided with the system.

1.

oo

Do not attempt to bypass any of the safety interlocks provided in an
attempt to operate the unit. Unless authorized by Mako personnel for
diagnostic purposes only. Bypassing safety switches will void the
warranty and can cause major damage to equipment and personnel.

Do not modify or bypass the transformers, fuse blocks, or controllers in
order to make the system operational unless authorized by Mako
personnel.

Do not remove any equipment from the unit in order to make the unit
operational.

Keep all body parts clear of the exhaust stack, oxidizer chamber,
burner, air intake valves and moving parts due to burns from high
temperature conditions and severe bodily injury situations that can
occur as aresult of body contact with these parts.

Do not restrict, block or close the exhaust stack during operation.
Disconnect incoming voltage to the unit control panel before attempting
to work on the panel or other electrical components on the unit. Use a
voltage meter to determine that the power is off. Have only qualified
personnel work on the electrical components, preferably a qualified
electrician.

Shutdown the system and contact Mako immediately if you are
experiencing any unsafe conditions.




SYSTEM INSTALLATION AND START-UP

Follow each step listed here in exactly the order listed. For your safety, do
not skip any steps or perform any steps out of order.

Installation:

1.
2.

3.

Operate the unit on a level dry surface.

Connect the properly rated electrical supply with a ground from the
generator to the control panel main disconnect using a qualified electrician.
Check voltage, wire size and amperage rating of electricity installed, making
sure that it matches the manufacturers panel specifications and electrical
drawings for your specific system before proceeding.

Check 120-volt power circuit to see that controllers are powered up.

Check rotation of the Vacuum blower, combustion blower and liquid transfer
pump making sure they are correct.

Start-up Procedures:

1.

2.

3.

Verify that the “Main Disconnect Switch” on the control panel is in the “ Off”
position.

Open the system control panel door and have a qualified electrician verify that
the voltage at top of the “Main Disconnect” is set to the specified voltage.
With the control panel door closed and latched, turn the “Main Disconnect”
switch to the “On” position.

Turn the “Control Power” switch to the “On” position.

Push the “Start” button, the vacuum blower should come on after pushing
the Start Button.

Press the “Limits Reset” Button the limits operational light should come on if
all limits are in a safe condition.

Turn the “Element Power” switch, to the “ON” position the unit should begin
to heat up.

The unit should heat to 600 degrees and then open the process valve.

System Alarms

High Water Alarm Entrained Liquid Tank: Water level is above
the high/high level switch in the entrained liquid separator. Blower
immediately shuts off and unit is shutdown.

. High Temperature Oxidizer Exhaust: Exhaust temperature in the

oxidizer stack has exceeded 1150 degrees F. Unit closes the
process valve and shuts off heating element. Unit shuts down in
30 minutes and needs to be manually reset.

Process Air Flow Alarm: Process air is not enough or the blower
is off. Unit closes the process valve and shuts off the heating
element. Unit shuts down in 30 minutes and needs to be manually
reset.



MAINTENANCE SHEDULE

Check Blower Monthly
(Maintenance procedure in product bulletin)

Grease Motor fittings Monthly

(Use grease gun on zirk fittings, give two pumps to the fittings)
Check Panel Wire connections Monthly
(Tighten them if necessary)

Check Entrainment Separator Filter Tri-Yearly
(Remove Entrainment Separator lid, clean or replace as needed)
Clean out Entrainment Separator Weekly

(Use clean water to rinse sides and remove hand clean out for debris)
Clean Level Switches and Site Glass Weekly

(Use clean water to rinse out debris)

Check Water Pump Monthly
(Insure proper operation)

Check Flow Transmitter Weekly

Check Thermocouple wiring at Thermocouple Bi-Yearly
(Open T/C head and inspect wiring, change if necessary)

Check Drive Motor linkage on valves Monthly
(Check adjustment screws, tighten if necessary)

Lubricate Butterfly Valves Weekly
(Spray WD-40 into valve area under vacuum)

Check level switches Monthly

(Insure proper operation)
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About This Publication

This manual is intended as a handy guide for installing ST 3000° Release 300 Smart Transmitters.
It provides data for checking out, mounting and wiring the transmitter as well as detailed wiring
diagrams for reference. Much of this same information is also included in the ST 3000 Smart
Transmitter Release 300 and SFC® Smart Field Communicator Model STS 103 User’s Manual
34-ST-25-14 which is the main reference document. We supply this information with each
transmitter as an aid in completing installation tasks as quickly as possible.

Procedures in this manual that involve using a Smart Field Communicator (SFC) to “talk” to the
transmitter are based on using our latest SFC Model STS103. You can also use the Smartline
Configuration Toolkit (SCT 3000) software program to perform transmitter configuration and
start up. The SCT 3000 contains an on-line user manual and help information that provides details
for setting up the transmitter.

If you will be digitally integrating the ST 3000 transmitter with our TotalPlant® Solution (TPS)
system, you will need to supplement this information with data in the PM/APM Smartline®
Transmitter Integration Manual which is supplied with the TDC 3000™* bookset. TPS is the
evolution of TDC 3000™.

This guide does not apply to Series 100e, non Release 300 Series 100/900 and Series 600

transmitter models. If you have one of these ST 3000 Smart Transmitter Series, refer to the
Installation Guide and User’s Manual supplied with the transmitter for information.

Patent Notice

This product is covered by one or more of the following U.S. Patents: 4,520,488; 4,567,466;
4,494,183; 4,502,335; 4,592,002; 4,553,104; 4,541,282; 4,806,905; 4,797,669; 4,735,090;
4,768,382; 4,787,250; 4,888,992; 5,811,690; 5,875,150; 5,765,436; 4,734,873; 6,041,659 and
other patents pending.

7/00 ST 3000 Release 300 Installation Guide iii



References

Publication Publication Binder Binder

Title Number Title Number
ST 3000 Smart Transmitter Release 300  34-ST-25-14
and SFC Smart Field Communicator
Model STS 103 User’s Manual
ST 3000 Smart Transmitter Series 100 34-ST-09-06
and Series 900, Release 300 Quick
Reference Guide
SCT 3000 Smartline Configuration 34-ST-10-08
Toolkit Start-Up and Installation Manual
Smart Field Communicator Model 34-ST-11-14
STS103 Operating Guide
For R400 and later:
PM/APM Smartline Transmitter PM12-410 Implementation/ TDC 2045
Integration Manual PM/APM Optional Devices

Symbol Definitions
& This CAUTION symbol on the equipment refers the user to the Product Manual
for additional information. This symbol appears next to required information in

the manual.

information in the manual.

This WARNING symbol on the equipment refers the user to the Product
Manual for additional information. This symbol appears next to required

‘ WARNING: risk of electrical shock. This symbol warns the user of a potential
shock hazard where HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4
Vpeak, or 60 VDC may be accessible.

A ATTENTION, Electrostatic Discharge (ESD) hazards. Observe precautions for
M handling electrostatic sensitive devices

Protective Earth (PE) terminal. Provided for connection of the protective earth
(green or green/yellow) supply system conductor.

iv ST 3000 Release 300 Installation Guide

7/00



Table of Contents

REFERENCES ......cocciiimimmmmmnssssssss s s v
TECHNICAL ASSISTANCE ......cciceuemmeneeeeeeeeeeesnsssssss s s s s s s sssssssssssssssssssssnsssssssnnnnes Vil
SECTION 1 —GETTING STARTED......coo s 1

1.1 CE Conformity (EUrope) NOHCE........coiiiiiieieiiee e e 1

1.2 Preliminary ChECKS ........ooiiiiiiiiiiiee et e e e s s e e s s e e e s e snneeas 2
SECTION 2 —OPTIONAL BENCH CHECK ...........ooomiiiiinnrrrsssssssssssssssssssssssssssssssnnsnssnnnnnes 5

2.1 Connecting Power and SCT/SFC ........coo e se e snne e sne e snee s 5

2.2 Testing COMMUNICAIIONS .......ciiiiiiiiiiiiiiie e e s e s sb e e e s sbre e e s snsreeesanneeenan 7

2.3 Verifying Configuration Data ..........cceooeeriiieiiieeriee e e e e se e s r e s e e snee s 11

2.4 Changing Default Failsafe DireClON..........occuiiiiiiiiieieiie e 14

2.5 Optional Write ProteCt JUMPET ........oo i r e e s 17

2.6 Setting Range Values Using Local AdJuUSIMENTS .........ccuviiiiiiiiiiiiie e 18
SECTION 3 —PREINSTALLATION CONSIDERATIONS........coeeeeeeeeeeeeeeeeeeeeeeeeneees 19

3.1 Considerations for ST 3000 TranSMItter .........cceioeiiieieiiee e e sree e e e snee e snee s 19

3.2 Considerations for SFC/SCT ..ot e 22

3.3 Considerations for Local Smart Meter Option ..........cccooceviieiriiierieesee e 25
SECTION 4 —INSTALLATION ... e 26

4.1 Mounting ST 3000 TranSMIHIEr.........coiuiiiiiriie e s e 26

4.2 Piping ST 3000 TranSMItter.......c.ccoeiiieieiieeiieeerees e esee e see e s e e s e e e e e sreessneessneeesressaneessneess 38

4.3 Wiring ST 3000 TranSMItter .......cueiiiiiiii et e s s sre e s e sne e s e neeas 44
SECTION 5 —REFERENCE DRAWINGS............ooommmmiimimnmmnnssssssssssssssssssssssssssssssssssssnnnnns 51

5.1 Wiring Diagrams and Dimension Drawings.........cceuviieriiimmieeiieee e 51
APPENDIX A—SMART METER REFERENCE............co s 57

F W B g1 oo 18 o7 (1] o FOU PRSP PPPPRRPINE 57

A2 SMart Meter DisSPlay......ccoocuiiiiiiieirie e 59

A.3 Smart Meter SPeCifiCatioNS .........cccieiieriiieiiie e r e s 60

A.4 Setting Range Values (Local Zero and Span).........ccoccvereeiiiieeniiiee e 61

A.5 Configuring Smart Meter Using PUShDUHONS ..........cccoiiiiiiiie e 66

A.6 Configuring Smart Meter Using SFC...........oooii e 82

A.7 Configuring Smart Meter Using SCT 3000........ccccuiiurrererrrreesree s sseessseesssessseessssessssessssees 88

A.8 Typical Smart Meter INdICAtIONS ........occueiiiiiiie e 89
APPENDIX B —HAZARDOUS LOCATIONS REFERENCE .............c.ccoiicvinissnsssnnnnnnnnes 92

B.1 North American Classification of Hazardous LOCations ...........cccccoviiiriiniiienii e 92

B.2 International Electrotechnical Commission (IEC) Classification of Hazardous

o oz 1 (o] o - TP PSP 98

B.3 ENCIOSUIE RAtiNGS ....ceiiiiiiiiiiiiiiie ettt ettt e s e s sann e e e s ansne e e s anneeenan 102
INDEX . catstummmmeenssssnnnsnnnnnnsssssssnnnssnnnnssssssssnnsssnmnnssssssssnnnssnnnnnssssssssnsssnnnnnnsssssssnnssnnnnnnnnnsssnnnns 95

ST 3000 Release 300 Installation Guide v



Figures and Tables

Figure 1 Typical Power Supply and SCT/SFC Connections to ST 3000........c..ccccceeeiniieeeeniieee e 6
Figure 2  Location of Failsafe Direction Jumper on PWA............ooi i 16
Figure 3  Write Protect Jumper Location and Selections. ..........cccceviieiiiiiiiee e 17
Figure 4  Typical Mounting Area Considerations Prior to Installation............cccccccveeiiieiiiiien e, 19
Figure 5  Typical Bracket Mounted and Flange Mounted Installations.............cccceeiiiiiiin e, 26
Figure 6  Leveling a Model STA122 or 922 Absolute Pressure Transmitter. .......ccccccoeeevvcieeeeiiee e, 31
Figure 7  Typical Flange Mounted Transmitter Installation ...........cccccvieiiiiini e 33
Figure 8  Typical Flush Mounted Transmitter Installation............cccoocoeei i, 34
Figure 9  Typical Pipe and Flange Mounted Installations.............cccoeueeiiiiiiee e 35
Figure 10 Typical Remote Diaphragm Seal Transmitter Installation. ............cccoccviiiiie e 37
Figure 11  Typical 3-Valve Manifold and Blow-Down Piping Arrangement. .........ccccoecieeeniieneeneee e 38
Figure 12  Typical Arrangement for %2” NPT Process Connection Piping ......c..cccccvevieeiinienenieee e 40
Figure 13 Operating Range for ST 3000 TransSmitters. ........ccoocviriiiiiie e 44
Figure 14 ST 3000 Transmitter Terminal BIOCK............coiiiiiiiiiiiiiii e 46
Figure 15 Ground Connection for Lightning Protection. ............ccceiiiiiiiniii e 48
Figure A-1 Smart Meter Display with All INdiCators Lit...........coooiiuiieiiiiiieiiee e 59
Figure A-2 Typical Setup for Setting Range Values Using Local Zero and Span Adjustments. ............. 65
Table 1 Connecting Power Supply and SFC t0 ST 3000 ........ccuetiiiiireiiiiie e 6
Table 2 Testing Communications with Transmitter. ...........ccccooviiiiiii e 7
Table 3 Verifying Transmitter's Configuration Data (Using the SFC)........cccocoiiiiiiiniiee e 11
Table 4 Cutting Failsafe DireCtion JUMPET ........cooo i 16
Table 5 Operating Temperature Limits (Transmitters with Silicone Fill Fluids)...........cccocoeeiiiennnnne 20
Table 6 Transmitter Overpressure RatiNgS.......c.coviiiiiieiiiiiie i 21
Table 7 Installing and Charging SFC Battery Pack.........cccoccueiiiiiiiiiiiie e 22
Table 8 Mounting ST 3000 Transmitter to a Bracket .........cccooviiiiiiiii e 28
Table 9 Zero Corrects Procedure for STDT10 .....cciiciiiiiiiiiiiiiin e 32
Table 10  Mounting Remote Diaphragm Seal TransSmitter..........coocveviiiiiiiiiniiie e 36
Table 11 Suggested Transmitter Location for Given ProCess.........ccccovvuveeiiiiiein i 40
Table 12 Process CONNECHONS ........c.cviiiiiiiiiiiiirie e e 41
Table 13 Flange DeSCHPON .....coii i e s e s s nr e e e s snen e e e e s annneeess 42
Table 14  Installing FIange AdAper ..........eeii i e s s 43
Table 15 Wiring the TranSmItIer..........ooueii i 47
Table A-1  Smart Meter PushbuttonDesCrption .........c.cuueeiiiiiiiiiiii e 59
Table A-2  Smart Meter SpecCifiCations. .......c.uuiiiiiiii i 60
Table A-3 Setting Range Values Using Local Zero and Span Adjustments ...........ccccvvrcveeniiiverenienennn, 61
Table A-4 Smart Meter Engineering Units Code ........cooiiiiiiiiiiiiiiiiiie e 68
Table A-5 Selecting Engineering UNItS ..........oocuiiiiiiiiiiiiiiis et 69
Table A-6  Smart Meter Restrictions for Setting Display Values .........cccoocveiriiiiiiiiieec e 72
Table A-7 Setting Lower Display Values for Smart Meter Display...........ccccoovvieiiiiiieiiiniiee e 73
Table A-8 Setting Upper Display Value for Smart Meter Display ........cc.occooeiiiieiiiiiieieiiee e 77
Table A-9 Setting Up Smart Meter Configuration Using an SFC...........ccocciiiiiiiiiiiee e 83
Table A-10 Summary of Typical Smart Meter INndications. ...........ccooiciiiiiiiiiiii e 89
Table A-11 Smart Meter Error Codes and DesCriptioNnS. .....ccuiiiiiciiiiiiiii i sssree e 90
Table B-1  Factory Mutual (FM) APProval ..........cooiiiiiiiiiiiiie e 96
Table B-2 Canadian Standards Association (CSA) ......cccuieeiiiiiiiiiii e 97
Table B-3 CENELEC / LCIE CertifiCation ..........cc.ceiieiieieeiieiie s s 100
Table B-4 Standards Australia (LOSC) Certification.........ccccccuiiiiiiiiiii e 101
Table B-5 Zone 2 (Europe) Declaration of Conformity ...........cccceeiiiieiiniiiee e 101
Table B-6 NEMA Enclosure Type Numbers and Comparable IEC Enclosure Classification .............. 103
vi ST 3000 Release 300 Installation Guide 7/00



Acronyms

Y PSP PSPPI Absolute Pressure
APM e Advanced Process Manager
AWG ..o a e r e e e e e e Re e e nnee e e re e s nne e eneeeanees American Wire Gauge
DE. .. e Digital Enhanced Communications Mode
D] TP POP Differential Pressure
EMI e e Electromagnetic Interference
TSP Gauge Pressure
H P e e e e e s R e e e e e e rr e e e e n e e e e e e ne e e e e eneeas High Pressure
o PP High Pressure Side (DP Transmitter)
1] J SRR Inches of Water
O RS PPPRRPPRR Kilo Circular Mils
LGP e e s e e neeas In-Line Gauge Pressure
P et e e e e e e e e e eeeee e e e e e nrereeeeeeeeaannreeeeeeaeeaaannrnrneeeaeeaaannns Low Pressure
P e ———————— Low Pressure Side (DP Transmitter)
ST Lower Range Value
00 N U PRPPP Milliamperes
001 0] o TP STT Millimeters of Mercury
N PSPPI National Pipe Thread
POB .t n e enrees Printed Circuit Board
PRSP PPPPRTRPPPPRT Process Manger
PROM ... r e s mn e smne s Programmable Read Only Memory
P Sl e s nn——— Pounds per Square Inch
PO A e s e ee e Pounds per Square Inch Absolute
[ PSP PP TRRPR Radio Frequency Interference
ST O TSP Smartline Configuration Toolkit
SFC e Smart Field Communicator
| ST Upper Range Limit
RV e e Upper Range Value
[V Lo PSRRI Volts Direct Current
XIMTR e Transmitter

7/00 ST 3000 Release 300 Installation Guide vii



Technical Assistance

If you encounter a problem with your ST 3000 Smart Transmitter, check to see how your
transmitter is currently configured to verify that all selections are consistent with your application.

If the problem persists, you can reach Honeywell’s Solution Support Center for technical support
by telephone during normal business hours. 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 or SCT 3000 software application.

By Telephone Honeywell Solution Support Center Phone:
1-800-423-9883  (U.S. only)
Outside the U.S. call: 1-602-313-6510

Additional Help You may also seek additional help by contacting the Honeywell
distributor who supplied your ST 3000 transmitter.

By E-mail You can also e-mail your technical questions or comments about this
product to:
Honeywell Solution Support Center e-mail: ace @ honeywell.com

Problem Resolution If it is determined that a hardware problem exists, a replacement
transmitter or part will be shipped with instructions for returning the
defective unit. Please do not return your transmitter without
authorization from Honeywell’s Solution Support Center or until the
replacement has been received.
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— IMPORTANT —

Before You Begin, Please Note

Transmitter Terminal  Depending on your transmitter options, the transmitter may be equipped

Blocks with either a 3-screw or 5-screw terminal block inside the electronics
housing. This may affect how to connect the loop wiring and meter
wiring to the transmitter. See Section 4.3 for the terminal block
connections for each type terminal. Section 5 provides additional wiring
diagrams showing alternate wiring methods.

. Electronics . Electronics
Terminal .
Terminal e a Housing

Block Housing Block

Internal Internal

Ground Ground

Terminal Terminal
3-Screw Terminal Block 5-Screw Terminal Block
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Section 1 —Getting Started

1.1 CE Conformity (Europe) Notice

About conformity and  This product is in conformity with the protection requirements of

special conditions

ATTENTION

89/336/EEC, the EMC Directive. Conformity of this product with any
other “CE Mark” Directive(s) shall not be assumed.

Deviation from the installation conditions specified in this manual, and

the following special conditions, may invalidate this product’s conformity

with the EMC Directive.

e You must use shielded, twisted-pair cable such as Belden 9318 for all
signal/power wiring.

e You must connect the shield to ground at the power supply side of the
wiring only and leave it insulated at the transmitter side.

ATTENTION

The emission limits of EN 50081-2 are designed to provide reasonable
protection against harmful interference when this equipment is operated in an
industrial environment. Operation of this equipment in a residential area may
cause harmful interference. This equipment generates, uses, and can radiate
radio frequency energy and may cause interference to radio and television
reception when the equipment is used closer than 30 meters (98 feet) to the
antennaf(e). In special cases, when highly susceptible apparatus is used in
close proximity, the user may have to employ additional mitigating measures
to further reduce the electromagnetic emissions of this equipment.

7/00
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1.2 Preliminary Checks

Checking ST 3000
shipment

Series and model
number data

Along with this Installation Guide you should have received
e the ST 3000 Smart Transmitter you ordered, and
e an optional mounting bracket assembly, if applicable.

Before you dispose of the shipping container, be sure you have removed
all the contents and visually inspected the transmitter for signs of shipping
damage. Report any such damage to the carrier.

Contact us if there is a problem with the order or an item is missing.

Honeywell’s line of ST 3000 Smart Transmitters includes these two major
series designations:
e Series 100

e Series 900

Each series includes several models to meet various process pressure
measurement and interface requirements. Each transmitter comes with a
nameplate located on the top of the electronics housing that lists its given
“model number”. The model number format consists of a Key Number
with several Table selections as shown below.

5
& &
@ SN & &F
&AQ @O o v Q% Q
o @ & P ¢®
Key Number Table |  Table I Table I Table IV

sITbl[A]2lo] - [E][1]H -{ol [o][aflollo] -[s]B][1][c] ~X X XX

You can quickly identify what series and basic type of transmitter you
have from the third and fourth digits in the key number. The letter in the
third digit represents one of these basic transmitter types:

A = Absolute Pressure

D = Differential Pressure
F = Flange Mounted

G = Gauge Pressure

R = Remote Seals

The number in the fourth digit matches the first digit in the transmitter
Series. Thus, a “1” means the transmitter is a Series 100 and a “9” is a
Series 900.

Continued on next page
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1.2 Preliminary Checks, continued

Series and model
number data,
continued

ATTENTION

Earlier Release
ST3000 Transmitters

Communicating with
the ST3000
Transmitter

For a complete breakdown of the table selections in your model number,
please refer to the appropriate Specification and Model Selection Guide
that is provided as a separate document.

Previous models of the ST 3000 transmitter with designations of Series
100, Series 100e, Series 600, and Series 900 have been supplied at various
times since the ST 3000 was introduced in 1983. While all these
transmitters are functionally alike, there are differences in housing and
electronics design. This Installation Guide only applies for Release 300,
Series 100 transmitters with software version 3.0 or greater and Release
300, Series 900 transmitters with software version b.0 or greater.

Release 300 transmitters can be identified by the “R300” designation on
the nameplate.

If you have a Series 100e or a Series 900 non-release 300 transmitter, you
must refer to the ST 3000 Smart Transmitter Installation Guide
34-ST-33-31 instead.

Communication with your ST 3000 Smart Transmitter can be

accomplished by using any of the following interfaces:

e Honeywell’s hand-held Smart Field Communicator (SFC).

e Smartline Configuration Toolkit (SCT 3000) that runs on a variety of
Personal Computer (PC) platforms.

e Global Universal Station (GUS), if the transmitter is digital integrated
with Honeywell’s TPS system.

Continued on next page
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1.2 Preliminary Checks, continued

Communicating with
the ST3000
Transmitter, continued

Using reference data

Using the SFC:
If you ordered an SFC along with your transmitter, locate it and
follow the instructions supplied with the SFC Model STS103 to
prepare it for operation. Otherwise, be sure you have a fully
charged SFC Model STS103 on hand to check the operation of
your transmitter.

NOTE: SFC model STS103 with software version 5.0 or
greater is fully compatible with all Series 100 and 900,
Release 300, ST 3000 transmitters and smart meters.
The SFC will operate with transmitters that have older
software versions, but functions will be limited to
those applicable for the transmitter software.

If your SFC is a Model STS102 instead, you must refer to the ST
3000 Smart Field Communicator for Series 3000 Transmitters
Operating Guide 34-ST-11-10 for keystroke details.

Using the SCT:
The SCT 3000 Smartline Configuration Toolkit runs on a variety
of PC platforms using MS-DOS 5.0 or higher and Windows 95°,
Windows 98 and Windows NT 4.0. It is a bundled Microsoft
Windows software and PC-interface hardware solution that
allows quick, error-free configuration of Honeywell Smartline
field instruments.

NOTE: SCT 3000 software Release 3.12.2 or greater is
compatible with all Series 100 and 900, Release 300,
ST 3000 transmitters. Please contact your Honeywell
representative for more information.

The ST 3000 Smart Transmitter Release 300 and SFC Smart Field
Communicator Model STS 103 User’s Manual, 34-ST -25-14 was shipped
separately to a person designated on the order. The User’s Manual
contains complete configuration, operation, calibration, service, and
replacement parts information for the transmitter, so you may want to
have it on hand for reference. It also includes the same installation data
contained in this installation guide to minimize cross reference. But, the
optional bench check function and reference dimension drawings list are
included in this guide only.

Appendix A —Smart Meter Reference contains configuration and
operating information for using the the ST 3000 when it is equipped with
the smart meter option (option SM).
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Section 2 —Optional Bench Check

2.1 Connecting Power and SCT/SFC

About the bench
check

Factory Calibration

Procedure

The bench check is an optional procedure for checking your transmitter

before you install it by:

e Connecting a power source and an SFC (or a PC running SCT 3000
software) to the transmitter

e Running a communication test with an SFC (or SCT 3000)
e Checking the operation status and checking the configuration database

Also, if your transmitter was not configured at the factory, you can do so
during this procedure. See the Configuration section in the ST 3000 Smart
Transmitter, Release 300 and SFC Smart Field Communicator Model STS
103 User’s Manual 34-ST-25-14 for details.

When using the SCT 3000, configuration instructions and device
templates are provided on-line to aid in configuring your transmitter.

Each ST 3000 Transmitter is factory calibrated before shipment.
e First a full range calibration is performed.

e Next, a turndown calibration is done which is typically between 25% to
50% of its full range.

e Then it is calibrated to a range specified by your purchase order. This
means there is no need to calibrate the transmitter during installation.
(If no range is specified, the transmitter is calibrated to the turndown
factory default.)

e If you need any calibration information, see the appropriate section in
the ST 3000 Smart Transmitter, Release 300 and SFC Smart Field
Communicator Model STS 103 User’s Manual.

e If you have a transmitter with optional local zero and span adjustments,
you may just want to go to Appendix A for the local zero and span
adjustments procedure.

Use the procedure in Table 1 to connect a power supply and an SFC
Model STS103 to your transmitter on a bench. See Figure 1 for reference.

Continued on next page
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2.1

Connecting Power and SCT/SFC, continued

Do not try to remove the transmitter housing end-cap before loosening the

end-cap lock on the transmitter housing.

Table 1

Connecting Power Supply and SFC to ST 3000

Step

Action

1

Use a 1.5 mm allen wrench to loosen the end-cap lock on the
terminal side of the transmitter housing. Unscrew and remove the end
cap from the housing

If the transmitter is supplied with an optional integral analog meter,
unsnap the meter from the terminal block to expose the wiring
connections.

Observing polarity, connect a 25 Vdc power supply to the
transmitter's SIGNAL terminals as shown in Figure 1.

ATTENTION Be sure there is a minimum of 250 ohms resistance
between the power supply and the transmitter.

Connect the SCT or SFC to the transmitter - red lead to SIGNAL
positive and black lead to SIGNAL negative. See Figure 1.

e If you are using the SCT, Select Tag ID icon from the SCT toolbar
to establish on-line commnications with the transmitter.

e If you are using the SFC, go to Section 2.2.

Figure 1 Typical Power Supply and SCT/SFC Connections to ST 3000.
ST 3000

+ Red Easy. connect terminals

o e\ SscTersre
25 Vdc
Power —\W\
Supply 2500 || ®

0
5 g _ ////

o
G 5
e
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2.2 Testing Communications

Background Once you connect power and the SCT or SFC to the transmitter, you are
ready to test communications with the transmitter.

Procedure The procedure in Table 2 outlines the steps using an SFC for initiating
communications with an ST 3000 transmitter without an assigned tag
number.

Table 2 Testing Communications with Transmitter.

Step Press Key Read Display or Action Description
1 Slide power switch on left side of SFC to | SFC runs its self check and displays
ON position. initial prompt.
2 PTulT[ TcToflofP[ T1TN] [M[ATN If this prompt appears, transmitter is

in Analog mode of operation. This is
the factory default mode of operation
setting. Put your control loop in the
OR manual mode of operation before
initiating SFC communications. Note
that you must do this separately
through the receiving device in the
loop.

DIET-XIMT TR TPIRTEISIST T o If this prompt appears, transmitter is
in Digital (DE) mode of operation.

3 DE RE/:\D T[A[G[ [N[O[ Be sure any switches that may trip
D T|R[|P|s| |s|e|c|ulr|E|D|?]? alarms or interlocks associated with
analog loop are secured or turned
OR off. Go to Step 4.
Go to Step 5 This prompt does not appear for

transmitters operating in DE mode.
See DE transmitter display response

in Step 5.
4 NON-vOL Confirms that “TRIPS” are secured. Go | Required for transmitters operating
ENTER to Step 5 for display response. in analog mode only.

(Yes)

Continued on next page
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2.2

Testing Communications, continued

Procedure, continued

Table 2

Testing Communications with Transmitter, Continued

Step

Press Key

Read Display or Action

Description

5

T|A|G| [N|O]|.
S|F|C| |W|O|R|K|I|N|G|. |.

OR

Message exchange is taking place
Note that communications with
transmitter are blocked until [ID] key
is pressed

Transmitter is in analog transmission
mode. “LIN” means transmitter is set
for linear output instead of square
root (SQRT). “DP” means transmitter
is differential pressure type instead
of gauge pressure (GP) or absolute
pressure (AP). Last eight columns in
bottom row are blank when no tag
number has been assigned to this
transmitter. Go to Step 8.

Transmitter is in digital (DE)
transmission mode. Last eight
columns in bottom row are blank
when no tag number has been
assigned to this transmitter. Go to
Step 7.

Communication error messages are
cycled at two second intervals and
display returns to initial prompt. Go
to Step 6.

There is a communication problem,
check the

power and SFC connections - Is the
polarity correct; red to positive and
black to negative?

loop resistance - Is there a minimum
of 250 ohms resistance between the
SFC and the power supply?

power supply - Is power applied, is
there greater than 11 volts at the
transmitter, and are you within the
operating area on the curve in Figure
13?

Correct any wiring, resistance, or
power supply problems, and try
communicating again - Press [ID]
key.

If you are still not getting the correct
display, note error messages and
refer to Troubleshooting section in
the transmitter’s User’s Manual 34-
ST-25-14 for probable cause.

Continued on next page
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2.2

Testing Communications, continued

Procedure, continued

Table 2 Testing Communications with Transmitter, Continued
Step Press Key Read Display or Action Description
7 A D[E[- [x|M[T [R[ [T [alc] [NJo[. Initiates shift key selection.
SHIFT SIH[T|F|T |-
DE READ
A ; /: g yv g T T AERER? Begins upload of configuration
ID - database from transmitter.
LTI~ oTel T7TATGl INTO Operation completion rate is shown
_ in percent. Note that display for ID
response reverts to style used for
transmitter in analog mode when
upload is completed.
8 s D'S S[T[A[T[US Initiates status check.
STAT S|F|C W|O |[R|K| I|N|G

sTFTATFToTS If messages other than this one are

AENENAERNIERRERNR cycled in display, refer to the
Troubleshooting section in this
manual for an explanation of the
message, the probable cause, and
any corrective action.

L]IIN D1P Signals end of status messages for

R|E |A|D|Y .

display.

ATTENTION | \yhen assigned,
the transmitter’s tag number also
appears in the top row of the
display.

9 You have established communications

with transmitter and are ready to
initiate other SFC operations. Go to
Section 2.3.

ATTENTION | you want to

change the transmitter’s
communication mode from Analog
(A) to digital (DE), see the
Changing Mode of Operation
section in the transmitter’s User’s
Manual 34-ST-25-14 for details.

7/00
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2.3

Procedure

Verifying Configuration Data

ATTENTION

Use the procedure in Table 3 to display all the basic transmitter database
parameters to be sure they are correct. Note that the values/selections
shown in displays are for example purposes only.

e This procedure assumes that you have established communications
with the transmitter as outlined in Table 2.

e If any parameter is not set to the correct value/selection or your
transmitter was not configured, you can do so now. Refer to the
Configuration Section in the ST 3000 Smart Transmitter, Release 300
and SFC Smart Field Communicator Model STS 103 User’s Manual,
34-ST-25-14 for details.

Table 3 Verifying Transmitter’s Configuration Data (Using the SFC)
Step Press Key Read Display or Action Description
1 DE READ T[A[G[ N[Ol This prompt only appears for
D A T[R[1|P[s] |s|E[c|u[r[E|D|?]? transmitters in analog mode.
NON-VOL T|AIG| NJOJ. This is only required for transmitters
ENTER S|F|{C| |W|O|R|K|IT|N|G|.|.]|. in analog mode.
(Yes)
L{YN DIP ; ,ﬁ f :'ggﬂ Transmitter's assigned tag number
= “SPT 1001” appears in bottom row.
2 C p[afm[pP] TH JEEBEEEE Present damping time setting.
DAMP FINE s|E|c|o|n[D[s
Continued on next page
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2.3 Verifying Configuration Data, continued

Procedure, continued

Table 3 Verifying Transmitter’s Configuration Data, Continued
Step Press Key Read Display or Action Description
3 B s[T] TcJo[nTF[1]a Access configuration menu.
CONF clo[n|Flo[r[mM[1]T]Y]?
NON-VOL N
CIOIN|F[O[RIM]I]T]Y Present output conformity is linear
ENTER LI T[N[E[a]R
(Yes)
CLR S|T| |CJOINJF|I|G Exit menu selection.
(No) clo/N[Flo[RIM[T]T]Y]?
A H s[T] Tclo[N[F]I ]G Call up next menu selection.
NEXT Mle |t |e]|r Clo|n|fli|gl?
NON-VOL Mleltle|r| |Clofn|flilg Enters meter configuration function
ENTER SIF WIORIKITINIG and confirms that local smart meter
(ves) Mt lelr | [Cloln] s is present. Timed prompt - See next
Mlel|t le|r| |B|ld| [P |r]|els|e|n]|t display.

ATTENTION | ¢ prompt “No Meter

Present” appears, prompt times out
in a few seconds, as described
above, and calls up the “Configure
Meter?” prompt. This means that you
can access the meter configuration
function without the local smart
meter installed. If prompt “Mtr not
Supportd” appears, prompt times out
and returns to previous ST CONFIG
prompt. This means that you are
working with a pre-release 300
transmitter that does not support the
local smart meter option and,
therefore, can not access the meter
configuration function.

Mlelt[elr ] ICloln]f]i]g Prompt asks if you want to configure
Clo|n|[flilglu|r|e|l [M|e|t|e|[r]|? smart meter.
NON-VOL . .
ENTER Mle [tle|r| [E|n|g| [u|n]i]|t]s Calls up present meter Engineering
(YES) " |H|2]o|_|3]|9|F Unit selection.
CLR s| 7| [clo|n|F]I]a Exit menu selection.
(No) Mle [t |e]r Cloln|fli]|gl?
4 D u[NTr[T]sT T [sTP[T] [1]efef1 SFC will display range values in
UNITS "Tul2fo]_|3]9]lF inches of water @ 39° F (4° C).

Continued on next page
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2.3 Verifying Configuration Data, continued

Procedure, continued

Table 3 Verifying Transmitter’s Configuration Data, Continued
Step Press Key Read Display or Action Description
5 E LIRT V[ T+ NEEBEAEEE Present Lower Range Value setting.
e FRCEEERENRNEERE
6 F u[rTVv] T+ NEEBEAEEE Present Upper Range Value setting.
URV W
oo 3|olo|. (oo H|2]o|_[3]e]F
7 A U[R[ V[ |1 SEEBEEEE Initiate shift key selection.
SHIFT siHITIFITI-
DE CO'I“: DIET TcToINTEl TsTRITI TiTolal Access DE configuration menu.
MENU s|Flc| |w|o|r|k|1|n|a].|.]. These parameters apply for
ITEM transmitters in DE mode only.

Present output mode setting for
transmitter in DE mode.

H .
DIEf ICJOINIF] 1S1P cdicdl Present broadcast format setting for
NEXT w|/p|B] [(Te| |By[t]e] o
transmitter in DE mode.
H E C N|F S|P|T 1| 9| 9|1 . .
Present failsafe mode setting for
NEXT F|/|S = /10 H{i R .
transmitter in DE mode.
LTITN NEBBEEBREEE _ _ )
8'1-5 RIEIAIDIYI T T- Exit DE configuration menu.
8 A LTITN NEBBEEBRGEEE Initiate shift key selection.
SHIFT SIHITIFIT =
F/S DIR fault failsafe direction f |
¥ Fl/|s| |o|t|r] [s|p|T]| |1|@|a|1 Default failsafe direction for analog
STAT Fl/|s|a|FlE] Julp|s]|c|alL]E output. This applies for transmitter in
analog mode only.
9 A Fl/Ts] [o[ 1[R[ TsTP[T] T1]e]olt Initiate shift key selection.
SHIFT SIHITIFITI=
UR'-Y UIR[LC] |1 S[P[T] [1]o]o1 Factory set Upper Range Limit. This
SPAN 4|0|0|. |@|o| |"|H|2[0|_|3]|9|F can not be changed.
10 Turn off power and SFC. Remove power | This completes bench check unless
leads and SFC leads from transmitter. you want to change default failsafe
Replace integral meter, if applicable; direction for analog output and/or
replace end-cap; and tighten end-cap position of optional write protect
lock jumper. If you do want to change

failsafe direction or write protect
jumper, go to Section 2.4 or 2.5,
respectively. Otherwise, you can
now install transmitter.
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2.4 Changing Default Failsafe Direction

Background

Analog and DE mode
differences

ATTENTION

Procedure

Transmitters are shipped with a default failsafe direction of upscale. This
means that the transmitter’s output will be driven upscale (maximum
output) when the transmitter detects a critical status.

You can change the direction from upscale to downscale (minimum
output) by cutting jumper W1 on the printed wiring assembly (PWA).

If your transmitter is operating in the analog mode, an upscale failsafe
action will drive the transmitter’s output to greater than 21 mA or a
downscale action will drive its output to less than 3.8 mA.

If your transmitter is operating in the DE mode, an upscale failsafe action
will cause the transmitter to generate a “+ infinity” digital signal, or a
downscale failsafe action will cause it to generate a “— infinity” digital
signal. The STIMV IOP module interprets either signal as “not a number”
and initiates its own configured failsafe action for the control system. The
STDC card initiates the failsafe mode configured through the transmitter
when either signal is generated.

The failsafe direction display that you can access through the SFC only
shows the state of the failsafe jumper in the transmitter as it correlates to
analog transmitter operation. The failsafe action of the digital control
system may be configured to operate differently than indicated by the
state of the jumper in the transmitter.

The procedure in Table 4 outlines the steps for cutting the failsafe jumper
on the transmitter’s PWA. Figure 2 shows the location of the failsafe
jumper on the PWA for Release 300 transmitters.

The nature of the integrated circuitry used in the transmitter’s PWA
makes it susceptible to damage by stray static discharges when it is
removed from the transmitter. Follow these tips to minimize chances of
static electricity damage when handling the PWA.

e Never touch terminals, connectors, component leads, or circuits when
handling the PWA.

e When removing or installing the PWA, hold it by its edges or bracket
section only. If you must touch the PWA circuits, be sure you are
grounded by staying in contact with a grounded surface or wearing a
grounded wrist strap.

e As soon as the PWA is removed from the transmitter, put it in an
electrically conductive bag or wrap it in aluminum foil to protect it.

Continued on next page
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2.4 Changing Default Failsafe Direction, continued

Procedure, continued

Table 4 Cutting Failsafe Direction Jumper
Step Action
1 With transmitter on bench and no power applied. Loosen end-cap
lock and unscrew end cap from electronics side of transmitter
housing.
2 e If applicable, unsnap Local Smart Meter from PWA mounting
bracket and unplug cable from connector on back of meter
assembly.

e Loosen two retaining screws and carefully pull mounting bracket
and PWA from housing.

e Using retaining clip remove flex-tape connector from PWA.

e Remove 2-wire power connector from PWA, and then remove
PWA and mounting bracket assembly.

3 With component side of PWA facing you, locate failsafe jumper W1
and cut it in half with small wire cutter such as dykes. See Figure 2.
This changes failsafe action from upscale to downscale.

4 Reverse applicable previous steps to replace PWA.
6 Turn ON transmitter power.
Figure 2 Location of Failsafe Direction Jumper on PWA.

Power
Connector

Meter
Connector

Failsafe
Direction
Jumper

XXXXXX ASSY XXXXXXXX-XXX
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2.5

Optional Write Protect Jumper

Write protect option ~ The ST 3000 transmitters are available with a “write protect option”. It

Figure 3

consists of a jumper located on the transmitter’s PWA that you can
position to allow read and write access or read only access to the
transmitter’s configuration database. When the jumper is in the read only
position, you can only read/view the transmitter’s configuration and
calibration data. Note that the factory default jumper position is for read
and write access.

There is no need to check the jumper position unless you want to change
it. Refer to the steps in Table 4 to remove the PWA from the transmitter

and Figure 3 to reposition the jumper.

Figure 3 shows the location of the write protect jumper on the PWA for
Release 300 transmitters.

Write Protect Jumper Location and Selections.

Read and
Write

Read Only

Power
Connector

Meter
Connector

Failsafe
Direction
Jumper
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2.6 Setting Range Values Using Local Adjustments

Local zero and span
option

About local
adjustments

For transmitter applications that do not require an SFC nor digital
integration with Honeywell’s TPS systems, ST 3000 transmitters are
available with optional local zero and span adjustments.

The transmitter’s range values can be set by using the pushbuttons on
the face of the local zero and span option or smart meter. Refer to the
procedure for setting the range values to applied pressures using local
zero and span adjustments in Appendix A —Smart Meter Reference in
this guide.

16
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Section 3 —Preinstallation Considerations

3.1

Evaluate conditions

Figure 4

Considerations for ST 3000 Transmitter

The ST 3000 transmitter is designed to operate in common indoor
industrial environments as well as outdoors. To assure optimum
performance, evaluate these conditions at the mounting area relative to
published transmitter specifications and accepted installation practices
for electronic pressure transmitters.
e Environmental Conditions

— Ambient Temperature

— Relative Humidity
e Potential Noise Sources

— Radio Frequency Interference (RFI)

— Electromagnetic Interference (EMI)
e Vibration Sources

— Pumps

— Motorized Valves

— Valve Cavitation
e Process Characteristics

— Temperature

— Maximum Pressure Rating

Figure 4 illustrates typical mounting area considerations to make before
installing a transmitter.

Typical Mounting Area Considerations Prior to Installation

Lightning
(EMI)
Relative
Humidity
Ambient
Temperature

% o O
r

Pump
(vibration)

Large Fan Motors
(EMI)

Transceivers
(RFI)

Meter Body
Temperature

21003

Continued on next page
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3.1 Considerations for ST 3000 Transmitter, continued

Temperature limits

Table 5 lists the operating temperature limits for the various types of

transmitters with silicone fill fluids. See transmitter specifications for

temperature limits of tranmsitters with alternative fill fluids.

Table 5 Operating Temperature Limits (Transmitters with Silicone Fill Fluids)
Transmitter Type and Model Ambient Temperature Process Interface Temperature
°C °F °C °F
Draft Range STD110 -40to 70 -40 to 158 -40to 70 -40 to 158
Differential PressureSTD125 -40 to 85 -40 to 185 -40 to 85 -40 to 185
STD120, STD130, STD170 -40 to 93 -40 to 200 -40 to 125 -40 to 257
STD904, STD924,
STD930, STD974 -40 to 85 -40 to 185 -40 to 125 -40 to 257
Gauge Pressure
STG140, STG170, STG180,
STG14L, STG17L, STG18L -40 to 93 -40 to 200 -40 to 125 -40 to 257
STG14T -40 to 93 -40 to 200 -40to 150 t -40 to 302
STGO3P -15t0 65 5to 149 -15t0 95 1t 510203 11
STG944, STG974 -40 to 85 -40 to 185 -40 to 125 -40 to 257
STGOO0L, STG94L,
STGI7L, STG98L -40 to 85 -40 to 185 -40to 110 -40 to 230
Absolute Pressure STA122 -40 to 93 -40 to 200 See Specification Sheet
STA140 -40 to 93 -40 to 200 -40 to 80 -40 to 176
STA922 -40 to 85 -40 to 185 See Specification Sheet
STA940 -40 to 85 -40 to 185 -40 to 80 -40 to 176
Flange Mounted STF128,
STF132, STF12F,STF13F -40 to 93 -40 to 200 -40 to 125 -40 to 257
STF14F -40 to 85 -40 to 185 -40 to 85 -40 to 185
STF14T -40 to 93 -40 to 200 -40 to 150 t -40to 302 T
STF924, STF932, STF92F,
STF93F -40 to 85 -40 to 185 -40 to 125 -40 to 257
Remote Diaphragm Seals
STR12D, STR13D, STR14G,
STR17G, STR14A See Specification Sheet See Specification Sheet
STR93D, STR94G -40 to 85 | -40 to0 185 See Specification Sheet

T Process temperatures above 125 °C (257 °F) require a reduction in the maximum ambient temperature as follows:
Process Temperature Ambient Temperature Limit
150 °C (302 °F) 50 °C (122 °F)
140 °C (284 °F) 60 °C (140 °F)
125 °C (257 °F) 85 °C (185 °F)
11 Process temperatures above 65 °C (149 °F) require a 1:1 reduction in maximum ambient temperature.
NOTE: For transmitters with local meter option see Table A-2.

Continued on next page
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3.1

Pressure ratings

Table 6

Considerations for ST 3000 Transmitter, continued

given transmitter Upper Range Limit (URL).

Table 6 lists maximum working pressure and overpressure ratings for a

The maximum working pressure is the pressure used for the approval
body safety calculations. The overpressure rating is the maximum

pressure that may be applied during service or cleaning without damage

to the transmitter.

Transmitter Overpressure Ratings

Transmitter Type

Upper Range Limit
(URL)

Maximum Working
Pressure Rating

Overpressure Rating

Draft Range 10 inches H>O (25 mbar) | 50 psi (3.5 bar) 50 psi (3.5 bar)
(No overpressure
protection is provided)
Differential Pressure | 400 inches H>O (1 bar) | 3000 psi (210 bar) 3000 psi (210 bar)

100 psi (7 bar)

3000 psi (210 bar)

3000 psi (210 bar)

3000 psi (210 bar)

3000 psi (210 bar)

3000 psi (210 bar)

Gauge Pressure

100 psi (7 bar)

100 psi (7 bar)

150 psi (10.3 bar)

300 psi (21 bar)

300 psi (21 bar)

450 psi (31 bar)

500 psi (35 bar)

500 psi (35 bar)

750 psi (52 bar)

3000 psi (210 bar)

3000 psi (210 bar)

4500 psi (310 bar)

6000 psi (415 bar)

6000 psi (415 bar)

9000 psi (620 bar)

Absolute Pressure

780 mmHg Absolute
(1 bar)

780 mmHg Absolute
(1 bar)

Full vacuum to 1550
mmHg Absolute
(2 bar)

500 psia (35 bar)

500 psia (35 bar)

750 psia (52 bar)

Note: To convert bar values to kilopascals (kPa), multiply by 100.
For example, 3.5 bar equals 350 kPa.

7/00
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3.2 Considerations for SFC/SCT

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 7 outlines the steps for the battery pack.

Table 7 Installing and Charging SFC Battery Pack
Step Action
1 Turn SFC face down on working surface. Use metric hex wrench
(2.5 mm) to remove screws in battery compartment cover and remove
cover.
2 Insert battery pack in compartment and connect plug in compartment
to pin on battery back
Example - Battery pack installation.
Battery Pack Hex Screwsl
N 1
&
3 Replace cover and tighten hex screws
4 Connect lead from battery charger to recessed connector on left side
of SFC.
MLGLILEE The SFC battery charger is not intrinsically safe.
Always recharge the SFC battery pack in a nonhazardous location.
The SFC itself is an intrinsically safe device.

Continued on next page
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3.2 Considerations for SFC/SCT, continued

Install SFC battery
pack, continued

Temperature Limits

Usage guidelines

SCT 3000
Requirements

Table 7 Installing and Charging SFC Battery Pack, Continued
Step Action
5 Plug battery charger into any standard 120 Vac outlet or universal-

European 240 Vac outlet as applicable for charger power rating. If

Lead Color... Function...
Blue Neutral
Brown Hot
Green/Yellow Ground

the battery pack needs recharging.

240 Vac charger is supplied with stripped leads instead of universal-
European plug, lead identification for 240 Vac charger is as follows.

ATTENTION | 1akes up to 16 hours to fully recharge the battery

pack and you can use the SFC continuously for up to 24 hours before

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.

e For transmitters operating in the Analog mode, be sure to put an
analog control loop into its manual mode before initiating SFC

communications with the transmitter. Also, be sure any switches that

may trip alarms or interlocks associated with the analog loop are

secured or turned OFF. Communication superimposes digital signals

on the loop wiring that could affect the analog control signal.

e Be sure the power supply voltage does not exceed 45Vdc. The ST
3000 transmitter and SFC were designed to operate with voltages
below 45Vdc.

e Be sure there is at least 250 ohms of resistance between the SFC and

the power supply for proper communications.

The Smartline Configuration Toolkit (SCT 3000) consists of the software

program which is contained on diskettes and a Smartline Option Module

which is the hardware interface used for connecting the host computer to

the ST 3000 transmitter.

Be certain that the host computer is loaded with the proper operating

system necessary to run the SCT program. See the SCT 3000 Smartline
Configuration Toolkit Start-up and Installation Manual 34-ST-10-08 for

complete details on the host computer specifications and requirements for

using the SCT 3000.

7/00
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3.3 Considerations for Local Smart Meter Option

Smart meter reference  If your ST 300 transmitter is equipped with a Local Smart Meter option,
specifications you may want refer to the design and operating specifications for this
option. See Appendix A —Smart Meter Reference in the back of this

guide.
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Section 4 —Installation

4.1 Mounting ST 3000 Transmitter

Summary You can mount all transmitter models (except flush mount models and
those with integral flanges) to a 2-inch (50 millimeter) vertical or
horizontal pipe using our optional angle or flat mounting bracket, or a
bracket of your own. Flush mount models are mounted directly to the
process pipe or tank by a 1-inch weld nipple. Those models with integral
flanges are supported by the flange connection.

Figure 5 shows typical bracket mounted and flange mounted transmitter
installations for comparison.

Figure 5 Typical Bracket Mounted and Flange Mounted Installations

Angle

Mo%nting Q) [2}| Flat

Bracket 0) (O I\B/Iourlltir;g
racke

Horizontal Pipe

Tank
Wall @

B

FlangeT tTransmitter
Connection Flange 24118

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

Dimensions

Bracket mounting

Detailed dimension drawings for given transmitter series and types are
listed in Section 5 for reference. Note that abbreviated overall
dimensions are also shown in the specification sheets for the given
transmitter models.

This section assumes that the mounting dimensions have already been
taken into account and the mounting area can accommodate the
transmitter.

Table 8 summarizes typical steps for mounting a transmitter to a bracket.

Table 8 Mounting ST 3000 Transmitter to a Bracket
Step Action
1
If you are using an... Then...

optional mounting bracket go to Step 2.
existing mounting bracket go to Step 3.

2 Position bracket on 2-inch (50.8 mm) or, and install “U” bolt around
pipe and through holes in bracket. Secure with nuts and lockwashers
provided.

Example - Angle mounting bracket secured to horizontal or vertical
pipe.
’-\Q Nuts and
Nuts and Lockwashers
Lockwashers
Mounting
Bracket 00000
Q,,0
| Q¢
U-Bolt Mounting
Bracket

Horizontal Pipe @4

Vertical Pipe
U-Bolt

Continued on next page
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4.1

Bracket mounting,

Mounting ST 3000 Transmitter, continued

Table 8 Mounting ST 3000 Transmitter to a Bracket, continued

continued
Step Action
3 Align appropriate mounting holes in transmitter with holes in bracket
and secure with bolts and washers provided.
If transmitter is ... Then ...
DP type with double-ended = use alternate mounting
process heads and/or holes in end of heads.
remote seals
GP and AP with single- use mounting holes in side
ended head of meter body.
In-line GP use smaller “U” bolt
(LGP model) provided to attach meter
body to bracket.
See figure below.
Dual head GP and AP use mounting holes in end
of process head.
Example — LGP model transmitter mounted to optional angle
mounting bracket.
LGP Models
Meter Body
o
o
Smaller | |
“U” bolt
Use bracket for
hexagonal meter body
NOTE: If the meter body is hexagonal, you must use the additional
bracket supplied. If meter body is round, discard the bracket.
Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

Bracket mounting, Table 8 Mounting ST 3000 Transmitter to a Bracket, continued
continued
Step Action
4 Loosen set screw on outside neck of transmitter one full turn. Rotate

Transmitter housing in maximum of 180 degree increment in left or
right direction from center to position you require and tighten set
screw (1.46 to 1.68 Num/13 to 15 Ib-in).

Example - Rotating Transmitter housing.

<€———— Electronics
@ Housing
180 degrees
max. 180 degrees
max.
- Set Screw
v O
0%o0

’ 0

ATTENTION | The metric socket head wrench kit supplied with the

SFC includes 2.5, 3, and 4mm size wrenches. You will need the 4mm
size wrench for the outside set screw.

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

ATTENTION

Precautions for
Mounting
Transmitters with
Small Absolute or
Differential Pressure
Spans

The mounting position of a model STA122 or STA922 Absolute
Pressure Transmitter or a model STD110 Draft Range Differential
Pressure Transmitter is critical as the transmitter spans become smaller.
A maximum zero shift of 2.5 mm Hg for an absolute transmitter or 1.5
in H2O for a draft range transmitter can result from a mounting position

which is rotated 90 degrees from vertical. A typical zero shift of 0.12
mm Hg or 0.20 in H2O can occur for a 5 degree rotation from vertical.

To minimize these positional effects on calibration (zero shift), take the
appropriate mounting precautions that follow for the given transmitter
model.

For a model STA122 or STA922 transmitter, you must ensure that the
transmitter is vertical when mounting it. You do this by leveling the
transmitter side-to-side and front-to-back. See Figure 6 for suggestions
on how to level the transmitter using a spirit balance.

Figure 6 Leveling a Model STA122 or 922 Absolute Pressure Transmitter.

Models STA122 and STA922

Center
Section

Process
Head

Position spirit balance on
center section of meter
body only.

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

Precautions for
Mounting
Transmitters with
Small Absolute or
Differential Pressure
Spans, continued

For a transmitter with a small differential pressure span, you must

ensure that the transmitter is vertical when mounting it. You do this by
leveling the transmitter side-to-side and front-to-back. See Figure 6 for
suggestions on how to level the transmitter using a spirit balance. You
must also zero the transmitter by following the steps in Table 9 below.

Table 9

Zero Corrects Procedure for STD110

Step

Action

1

Attach the transmitter to the mounting bracket but do not completely
tighten the mounting bolts

Connect a tube between the input connections in the high pressure
(HP) and low pressure (LP) heads to eliminate the affects of any
surrounding air currents.

Connect 24 Vdc power to the transmitter and connect a digital
voltmeter or SFC to read the transmitter’s output. See Figure 1 for
typical SFC connection or connect a voltmeter across the 250 ohm
resistor, if desired.

Use the SFC (or SCT) and establish communications with the
transmitter. Follow the steps in Table 2, if needed.

While reading the transmitter’s output on an SFC or a voltmeter,
position the transmitter so the output reading is at or near zero and
then completely tighten the mounting bolts.

Do an input zero correct function using the SFC and following the
steps below. This corrects the transmitter for any minor error that may
occur after the mounting bolts are tightened.

N
SHIFT
Initiate shift key selection. Press key

INPUT
J
OUT-
PUT

Press

key. Read applied input pressure.
RESET

cor™
RECT . S
Press key. Prompt asks if the applied input pressure equals

zero input. If it is zero input, go to next keystroke. If it is not, press
[CLR] key to exit function and repeat keystrokes.

NON-VOL

ENTER
(Yes) . . . .
Press key. Zero input is set equal to applied input pressure.

Remove the tube from between the input connections, the power, and
the digital voltmeter or SFC.

Continue with the remaining installation tasks.

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

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 47.4 to 54.2 N - m (35 to 40 Ib-ft).

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

Figure 7 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 connection).

Figure 7 Typical Flange Mounted Transmitter Installation

Attention: Dotted area indicates use

- T with closed tank with reference leg.
- ~

- ~
Maximum Level | ———— @: ==

Variable I'Reference
Head H1

v Minimum Level

~

HP Side
mounted! LP Side vented
to tank to atmosphere

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

Flush mounting To mount a flush mounted transmitter model, cut a hole for a 1-inch
standard pipe in the tank or pipe where the transmitter is to be mounted.
Weld the 1-inch mounting sleeve to the wall of the tank or to the hole
cut on the pipe. Insert the meter body of the transmitter into the
mounting sleeve and secure with the locking bolt. Tighten the bolt to a
torque of 8.1 to 13.5 N - m (6 to10 Ib-ft). Figure 8 shows a typical
installation for a transmitter with a flush mount on a pipe.

Once the transmitter is mounted, the transmitter housing can be rotated
to the desired position. See Table 8, step 4.

ATTENTION On insulated tanks, remove enough insulation to accommodate the
mounting sleeve.

Figure 8 Typical Flush Mounted Transmitter Installation

©

1” Pipe Mount -
/ 316 SS Weld Nipple
© (standard option)

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

High Temperature
Transmitter Mounting

ATTENTION

You can mount the high temperature transmitter directly to the process
flange connection or the process piping. Figure 9 shows typical pipe
and flange mounted transmitter installations for comparison.

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

bolts to a torque of 47.4 to 54.2 N-m (35 to 40 1b-ft).

Once the transmitter is mounted, the transmitter housing can be rotated
to the desired position. See Table 8, step 4.

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

Figure 9 Typical Pipe and Flange Mounted Installations

Tank
Wall

T

Flange  Transmitter
Connection  Flange

Process Pipe 1/2" NPT
Connection

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

Remote seal
mounting

ATTENTION

Use the procedure in Table 10 to mount a remote diaphragm seal
transmitter model. Figure 10 shows a typical installation for a remote
diaphragm seal transmitter for reference.

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

IF the fill fluid is...

THEN mount the flange...

Silicone DC 200 Oil

no greater than 22 feet (6.7 meters)
below the transmitter

Silicone DC 704 Oil

no greater than 19 feet (5.8 meters)
below the transmitter

Chilorotrifluorethylene

no greater than 11 feet (3.4 meters)
below the transmitter.

NOTE: The combination of tank vacuum and high pressure capillary

head effect should not exceed 9 psi (300 mm Hg) absolute.

Table 10 Mounting Remote Diaphragm Seal Transmitter
Step Action
1 Mount transmitter at a remote distance determined by length of
capillary tubing.
2

If Transmitter Model

Then Connect Remote

Number is... Seal on...

STR93D or STR12D high pressure (HP) side of
transmitter to lower flange
mounting on tank wall for
variable head H1.

STR13D low pressure (LP) side of

transmitter to lower flange
mounting on tank wall for
variable head H1.

ATTENTION | o insulated tanks, remove enough insulation to

accommodate the flange extension.

Continued on next page
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4.1 Mounting ST 3000 Transmitter, continued

Remote seal
mounting, continued

Table 10 Mounting Remote Diaphragm Seal Transmitter, continued
Step Action
3

If Transmitter Model

Then Connect Remote

Number is... Seal on...

STR93D or STR12D low pressure (LP) side of
transmitter to upper flange
mounting on tank wall for
fixed or constant head H2.

STR13D high pressure (HP) side of

transmitter to upper flange
mounting on tank wall for
fixed or constant head H2.

*

ATTENTION | o, insulated tanks, remove enough insulation to

accommodate the flange extension.

Tighten bolts to torque of 45.4 to 54.2 N-m (35 to 40 fi-Ib).

Figure 10

Typical Remote Diaphragm Seal Transmitter Installation.

- Model STR13D

LP Side
- Model STR93D
- Model STR12D

HP Side

HP Side
- Model STR93D
- Model STR12D

LP Side
- Model STR13D

Maximum Level

Variable
Head H1

Minimum Level

~N_
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4.2

Summary

Piping ST 3000 Transmitter

The actual piping arrangement will vary depending upon the process
measurement requirements and the transmitter model. Except for
flanged and remote diaphragm seal connections, process connections are
made to % inch or ¥2 inch NPT female connections in the process head
of the transmitter’s meter body. For example, a differential pressure
transmitter comes with double ended process heads with % inch NPT
connections but they can be modified to accept %2 inch NPT through
optional flange adapters. Some gauge pressure transmitters may have a
12 inch NPT connection which mounts directly to a process pipe.

The most common type of pipe used is 2 inch schedule 80 steel pipe.
Many piping arrangements use a three-valve manifold to connect the
process piping to the transmitter. A manifold makes it easy to install
and remove or rezero a transmitter without interrupting the process. It
also accommodates the installation of blow-down valves to clear debris
from pressure lines to the transmitter.

Figure 11 shows a diagram of a typical piping arrangement using a
three-valve manifold and blow-down lines for a differential pressure
transmitter being used to measure flow.

Figure 11 Typical 3-Valve Manifold and Blow-Down Piping

Arrangement.
To Downstream Tap To Upstream Tap
Blow-Down | 3-Valve Blow-Down
Valve Manifold Valve

Blow-Down Blow-Down
Piping —qu— Piping

To Low Pressure To High Pressure
Side of Transmitter Side of Transmitter
To Waste To Waste
21010
Continued on next page
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4.2 Piping ST 3000 Transmitter, continued

Piping Arrangements,  Another piping arrangement uses a block-off valve and a tee connector in
continued the process piping to the transmitter as shown in Figure 12.

Figure 12 Typical Arrangement for ¥2”” NPT Process Connection Piping

Tank Wall

1/2" NPT
Connection

Block-off Valve

Transmitter location  Table 11 lists the mounting location for the transmitter depending on
the process.

Table 11 Suggested Transmitter Location for Given Process
Process Suggested Location Explanation

Gases | Above the gas line The condensate drains away from

the transmitter.

Liquids | 1. Below but close to the 1. This minimizes the static head
elevation of the process effect of the condensate.
connection.

2. Level with or above the 2. This requires a siphon to
process connection. protect the transmitter from

process steam. The siphon
retains water as a “fill fluid.”

For liquid or steam, the piping should slope a minimum of 25.4 mm
(1 inch) per 305 mm (1 foot). Slope the piping down towards the

transmitter if the transmitter is below the process connection so the
bubbles may rise back into the piping through the liquid. If the
transmitter is located above the process connection, the piping should
rise vertically above the transmitter; then slope down towards the
flowline with a vent valve at the high point. For gas measurement, use a
condensate leg and drain at the low point (freeze protection may be
required here).

Continued on next page
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4.2 Piping ST 3000 Transmitter, continued

Care must be taken when installing transmitters on hot processes. The
operating temperature limits for the device (as listed in Table 6) must
not be exceeded. Impulse piping may be used to reduce the temperature
of the process that comes into contact with the transmitter meter body.
As a general rule there is a 56 degree C drop (100 °F) in the temperature
of the process for every foot (305 mm) of 2 inch uninsulated piping.

Process connections  Table 12 describes typical process connections for a given type of

transmitter.

Table 12 Process Connections

Transmitter Type

Process Connection

Differential
Pressure

¢ Process heads with 1/4-inch NPT female connection.

¢ Flange adapters and manifolds with 1/2-inch female
connection are optional.

¢ Models with pseudo flange on one side include
2- or 3-inch ANSI class 150 flange.

Gauge Pressure

e Process head with 1/2-inch NPT female connection
(Series 100 transmitters).

¢ In-line 1/2-inch NPT female connection (STGxxL).

e Process heads with 1/4-inch NPT female connection
(STG9x4).

¢ Flange adapters and manifolds with 1/2-inch female
connections are optional (STG9x4).

e 2-inch Sanitary Tri-Clamp (STG1xT).

e Flush mount in 1-inch weld sleeve, with O-ring and
locking bolt (STG9xP).

Absolute Pressure

e Process head with 1/2-inch NPT female connection.
(STAx2, x40).

Flange Mounted
Liquid Level

e Small flange 1/2-inch, 1-, 1 ¥2 - and 2-inch (STFxxT)

e 3- or 4-inch flange with flush or 2-, 4- or 6-inch extended
diaphragm (See Table 13) on high pressure side.”

e 2- or 3-inch flange with pseudo flush diaphragm (See
Table 13) on either high or low pressure side.”

¢ Sanitary 3-A approved flange designed to mount on a
4-inch nominal diameter tank spud with a 2- or 6-inch
extension using a 4-inch Tri-Clover Tri-Clamp.*

Remote Diaphragm
Seals

See Model Selection Guide for description of available
Flanged, Threaded, Chemical Tee, Saddle, and Sanitary
process connections.

* Reference side has standard differential pressure process head.

Continued on next page
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4.2 Piping ST 3000 Transmitter, continued

Flange descriptions

General piping
guidelines

Table 13 describes the available flange connections for flange mounted
liquid level transmitters.

Table 13 Flange Description

Diaphragm Description
Type
Flush 3-inch, 150 Ibs serrated-face flange with 4 holes 19 mm (3/4 in)

diameter on 152 mm (6 in) diameter bolt circle and an outside
diameter of 190 mm (7-1/2 in).

3-inch, 300 Ibs serrated-face flange with 8 holes 22 mm (7/8 in)
diameter on 168 mm (6-5/8 in) diameter bolt circle and an outside
diameter of 209 mm (8-1/4 in).

Extended 3-inch, 150 Ibs serrated-face flange with 4 holes 19 mm (3/4 in)
diameter on 152 mm (6 in) diameter bolt circle and an outside
diameter of 190 mm (7-1/2 in).

4-inch, 150 Ibs serrated-face flange with 8 holes 19 mm (3/4 in)
diameter on 184 mm (7-1/4 in) diameter bolt circle and an outside
diameter of 229 mm (9 in).

3-inch, 300 Ibs serrated-face flange with 8 holes 22 mm (7/8 in)
diameter on 168 mm (6-5/8 in) diameter bolt circle and an outside
diameter of 209 mm (8-1/4 in).

4-inch, 300 Ibs serrated-face flange with 8 holes 22 mm (7/8 in)
diameter on 200 mm (7-7/8 in) diameter bolt circle and an outside
diameter of 254 mm (10 in).

Pseudo 2-inch, 150 Ibs serrated-face flange with 4 holes 15.9 mm (5/8 in)
Flush diameter on 120.6 mm (4-3/4 in) diameter bolt circle and an
outside diameter of 152.4 mm (6 in).

3-inch, 150 Ibs serrated-face flange with 4 holes 19 mm (3/4 in)
diameter on 152 mm (6 in) diameter bolt circle and an outside
diameter of 190 mm (7-1/2 in).

Flush Mount | 1-inch pipe mount. (316L SS standard option.)

e When measuring fluids containing suspended solids, install
permanent valves at regular intervals to blow-down piping.

e Blow-down all lines on new installations with compressed air or
steam and flush them with process fluids (where possible) before
connecting these lines to the transmitter’s meter body.

e Be sure all the valves in the blow-down lines are closed tight after
the initial blow-down procedure and each maintenance procedure
after that.

Continued on next page
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4.2 Piping ST 3000 Transmitter, continued

Installing flange Table 14 gives the steps for an optional flange adapter on the process
adapter head.
Slightly deforming the gasket supplied with the adapter before you

insert it into the adapter may aid in retaining the gasket in the groove
while you align the adapter to the process head. To deform the gasket,
submerse it in hot water for a few minutes then firmly press it into its
recessed mounting groove in the adapter.

Table 14 Installing Flange Adapter

Step Action
1 Insert filter screen (if supplied) into inlet cavity of process head.
2 Carefully seat Teflon (white) gasket into adapter groove.
3 Thread adapter onto 1/2-inch process pipe and align mounting holes

in adapter with holes in end of process head as required.

4 Secure adapter to process head by hand tightening 7/16-20 hex-head
bolts.

Example - Installing adapter on process head.

@ Process

O Head

_—

Filter Screen
Teflon Gasket

Flange Adapter

7/16 x 20 Bolts aion

ATTENTION Apply an anti-seize compound on the stainless steel

bolts prior to threading them into the process head.

5 Evenly tighten adapter bolts to a torque of 47.5 to 54 N-m
(35 to 40 ft-Ib).
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4.3 Wiring ST 3000 Transmitter

Summary The transmitter is designed to operate in a two-wire power/current loop
with loop resistance and power supply voltage within the operating
range shown in Figure 13.

Figure 13 Operating Range for ST 3000 Transmitters.

1440

1200 ' | =Operating

Area

NOTE: A minimum of
250 Ohms of loop
resistance is
necessary to support
communications. Loop
resistance equals
barrier resistance plus
wire resistance plus
receiver resistance.

Loop 800
Resistance

(ohms) 650

450

250

0 10.8 16.28 20.6325 28.3  37.0 42.4
Operating Voltage (Vdc) 21012

Loop wiring is connected to the transmitter by simply attaching the
positive (+) and negative (—) loop wires to the positive (+) and negative
(=) SIGNAL screw terminals on the terminal block in the transmitter’s
electronics housing shown in Figure 14.

Each transmitter includes an internal ground terminal to connect <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>