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Typographical Conventions
Important notes or warnings are shown like the following:

Note: A note is additional information that adds to or supplements the topic.
Caution: A cautioindicates an action that can cause equipment damage, loss of data or software, or minor

Warning: A warning indicates an action that can cause equipment damage, or serious injury/death, or both.
Caution symbols that may be marked on the product or its packaging are explained below:

Risk of Danger symbol (observe all warnings and cautions in mau

Hot Surface Caution symbol (risk of burn from probe heater).

ESD(Electrostatic Dischargec8ptibilisgymbol (do not touch withou
appropriate precautions).

Statiesensitive Devices symbol (use ESD handling procedures).

QPP
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ST100A Series Flow Meter GENERAL

1 GENERAL

Product Description

The ST100Series is a thermal dispersion, industrial process grade air/gas flow meter. It is suitable for all air andrgas flow measurer
applications in line sizes ftam10D0[25 to 2500 mm)] and larger. The instrument provides direct mass flow measuring and measures f
totalized flow and temperature, and the STP versions add pressure measurement.

The measurements are made available to the user B30va @fivalog output channels with HARSeteqtesl digital bus protocols. The
optional graphics display providesmeaidrocess variable values along with flow range and procesi ftestipiion

There are no moving parts to clean or maintain. A wide selection of process connections are offered tagingittersiopsasss p
available for temperature serviceddSiR40 °C] to 850 °F [454 °C].

The ST100Series electronics/transmitter can be integrally mounted with treofloensasiesmounted up to [31] from the sensor
element. Additional patentefiCl exclusive features include Veri§ial@atibration verificah@TE (patent pendiragaptive sensing
technology measuring techrigaé sensor/single transmitter models, anic @dtailtogger capable of storing more than 20M readings. All
ST10@Seriesinstrumsent ar e pr eci s i o nclassaNISTaoeatdetcailorationacilfy©n ahes of omroflow sthnds matched to
gas application and actual installation conditions.

Theory of Operation

The instrument is functionally based on the thermal dispersion operatiity pi8itjpalver tothe c t | v e RhBdbeisvagied$00 r 0 s
maintain a constant Delta T with the reference (unheated) RTD sensor. The flow rate and the heater poweelteeddisd to maintain D
proportional. Ontbeheater current reaches a set maximum, the heater current is maintained as the instrument reads the varying ser
resistancéDelta R)This resistance is proportional to floheatensition between reading the heatecqust@nt(Deltd &nd reading the
sensor resistancerfstanpower) iseamless and automatid is the key to the BS@atureThe differential signal, whethizdnsthe

sensor heater powemnstant Delta T) or the sensor resistamstaijpower) is scaled to drive2@ 4nA flow output. A second temperature
output, from tk@heatedeference sensor, drives a sec@aA outplA.third 20 mA output is optional.

Safety Instructions

Warning:  Explosion Hazard. Do not disconnect equipment when flammable or combustible atmosphere is p

0 Fieldwiring shall be in accordance with NEENEEMSTO) or CEC (CSA C22.1) locations as applicable.

0 The instrument must be installed, commissioned and maintained by qualified personnel trained in proces$ automation and c
instrumentation. The installation personnel must ensure the instrument has been wired correctly accorulimg déatirasspplicable

0 All location specific installation and wiring requirements must be met and maintained. FCI recommends laneéeut power

be installed between the power source and the flow meter. This facilitates easy power disconnection dudng commissio
maintenance procedulsse a switch or circuit breaker if the instrument is in a hazardous area.

0 The flow meter contains electrostatic discharge (ESD) sensitive devices. Use standard ESD precautions vithen handlins
board assemblies.

0 Hazardous Areas: The instrument is designed for use in hazardous areas. The approved area classification is identifie
nameplate along with the temperature and pressure limitations. The USkionbhEtherepzirt do not support the
hazardous area requirements and should only be used when the area is declassified-deetifiedepantyg sanh as plastic
protection caps from cable entry ports and replace by suitable wiring and cabling sysitfieddxified igr use in

hazardous areas.

0 When mounting the flow element into the process pipe, it is important that a lubricant/sealant is applied.tt/feeamating t
lubricant/sealant that is compatible with the process media. Tighten all connections firmly. To avoiihteals doosst overti
thread connections.

Order Verification

0 Verify the received hardware matches the purchased hardware and application requirements. Verify the model/part nul
instrumentD. tageg., ST10BLT 43E800®) mat ches the purchased model / part

0 Review the Calibration requirements as specified on the Engineering Data Sheet in the documentation package. Verify
temperature and pressure limits meet the application requirements.

Fluid Components International LLC 1






ST100A Series Flow Meter GENERAL

Technical Specifications Z Temperature Coefficient
With optional temperature compensation; valid from 10% to
Instrument 100% of full scale calibration
Z Measuring Capability Flow: Maximur®.915%f reading / °F up to 850 °F
ST1XX Models: Flow rate, total flow and temperature [+0.03% of reading / °C up to 454 °C]
STElXX Models: Flow rate, total flow, temperature and pressuge Repeatability
Z Basic Style Flow: 8.5% reading
ST108: Insertion, singleint Temperature1+°F [+ 0.6 °C] (floate must be greater than 5
ST108L:In-line (spool piece), siqmgimt SFPS [1,5 NMPS])

ST102A Insertion, duglement system Z Turndown Ratio

ST116: Inserthn, singleint with VenEatgpab '“Fy . Normally factory set and field adjustable fraf@@i1vithin
ST112A Insertion, duglement system with VeriCal capability calibrated flow rangp to 1000:1 possible with factory
STP10A&: Insertion, singleint with pressure measurement evaluation of application.
STP11A&: Insertion, singleint with pressure measurement and z
VeriCal capability

Z Flow Measurement Range
Insertion Style.25 SFPS to 1000 SFPS [0,07 NMPS to 305 NMPS]

Temperature Compensation
Standard: £30 °FLlg °C]
Optional: +£100 °FsR-°C]

STLMAL Inline: 0.0062 SCFM to 1850 SCFM Z Agency Approvals
[0.01 MCHo 3,140 MCH FM, FMc FM20US0094X / FM20CA0042X
i Air at standard conditions; 70 °F ahgsid [21 °C and Class |, Division 1, Groups B, C, D
1,01325 ba)] Class IllJl, Division 1, Groups E, F, G
' Class IDivision 2, Groups A, B, C, D
Z Temperature Measurement Range Class Il, Division 2, Groups E, F, G
Up to 850 °F [454 °C] commensurate with element; see Class Ill, Divisitn2
Operating TemperaiarElow Element specification Type 4X, IP66/IP67
T6 Ta=40°Cto 4L
Z Pressure Measurement Range (STP Models) T5 Ta =40°C to 5T
Available Ranges: T4A Ta =40°C to 6%
0 psig to 50 psig [0 bar(g) to 3,4]bar(g) ATEX/UKEX FM20ATEX0022RM21UKEX0213X /
0 psig to 160 psig [0 baod) bar(gd) IECEX IECEx FMG20.0025X
0 psig to 500 psig [0 bar(g) to 34 bar(g)] 112G ExdblIC TG--;GD .
0 psig to 1000 pEgharg to 70 bai(g) 112D ExtbIlIC T85°C136°C
.. L IP66/67
Refer also ®TP Models: Additional Specifications on Pressure T6/T85°GA0°C<Ta<+42°C
Sensoon pagé. T5/T100°G40°C<Ta<+5C
Z Environmental Conditions T4/T135°G40°C<Ta<+66
Max'um Relative Humidity: 93_% Other CE MarkindKCA Marking, Inmetro, BRMBVEX,
Maxi mum El evanl i on: 656106 [2000 EAC (TRCU), CRN
OVERVOLTAGE CATEGORY I Probe complies with Cameslfectrical code
POLLUTION DEGREE 2 requirementzf ANSI/ISA 12.272iM 1as a single
. seal device
Z Media
All gases that are compatible with the flow element material z SIL/IEC 61508IL 1 Compliant, SFF 71.1% to 79.1%
Z Accuracy Z Cdibration Performed on NIST and and ISO/IEC 17025
Flow: traceable flstands and equipment
Gas Specific Calibrati@ 26 reading,a:5% full scale Z Other Follows best practices and guidelines as et forth
Temperature ISO 1451tpmplies with ISO 14164

+2 °F [£1.1 °C] (display only, flow rate ngueater than 5
SFPS [1,5 m/sec])
Pressure (STP Models):
+0.25% full scale pressure range
Z Response Time (Flow)

1 second to 63% of final vahm gtep change) typicaliwih
ori FPCtype flow element operating in AST mode

Z Storage Temperature
-76 to 156F [60 to 65 °C]
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GENERAL

ST100A Series Flow Meter

Flow Element

Z Material of Construction

Allwelded 316itainless steel; Haste@ayptional

Z Operating Pressure

STLOOANnsertion Style
Metal ferrule: 1000 psig [69 bar (g)]
Teflon ferrule: 150 psig [10 bar (g)])
Packing gland (low pressh@epsigd.5bar (g)])
Packing gland (medium pres&a@Bg)sig 34bar (g)])
Fixedl"NPT: 1000 psig [69 bar (g)]
Fixedlange per flange rating

STP ModelSee pressure sensor specifications. Same as ST type above or per
pressure sensor specification, whichever is lower.

ST108L InlineStyle

Note: Mamurtemperature for all: 26¢12TC).

Z Operatinglemperature (Process)

ST1L00AInsertion StyEPC FP, andS sensor head types)

Process Connection Transmitter Temp. Serviée
N Lo: 350 °F [177 2C]
Compression Fitting Integral/Remot

Med: 500 °F [260 °Q
Integral/Remot Lo: 350 °F [177 °C]
Low Pressure Packing Gl Med: 500 °F [260 °C

Remote Hi: 850F [454 °C]
Lo: 350 °F [177 °C]
Med. Pressure Packing G Remote Med: 500 °F [260 °C
Hi: 850 °F [454 °C]
Integral/Remot Lo: 350 °F [177 °C]
Fixed NPT Med: 500 °F [260 °C
Remote Hi: 850 °F [454 °C]
Fixed Flange (1" or DN2| Integral/Remot Lo: 350 °F [177 °C]
Med: 500 °F [260 °C
Fi xed FI| an| Integral/Remot Lo: 350 °F [177 °C]
ODN40) Med: 500 °F [260 °Q
Remote Hi: 850 °F [454 °C]

Notes: 1. Minimum temperaturd®°F {0 °C].
2. For Tefloferrule mémuntemperature is 200 °F (93 °C).
STI00A Inline Styl@§andSsensor head types)
-40 °F t@57°F F40 °C td25°C]

Calc.Hydrostatic
Pipe Size | PipeSched. Max. Pressure Test )I;ressure
psig | bar(g) | psig | bar(g)
0.Zinch 40 2750 190 4125 284
80 3000 207 4500 310
14nch 40 2500 172 3750 259
80 3000 207 4500 310
1.5inch 40 1750 121 2625 181
80 2500 172 3750 259
2inch 40 1500 103 2250 155
80 2250 | 155 | 3375 | 233 y
l-inch tube .065 wall 2400 165 3600 248

Models ST100A, ST102A, ST110A, ST112A, STP100A,
STP102AA, STP11P#cess Connections and Insertion Lengths

Compression Fittinlykdels ST1A8@nd ST10%Aonly

¥," or 1thale NPT, stainless steel with adjustable Teflon
ferrule or metal ferrule; or flanged tapped and thigdded for
fitting, ANSI or DIN flanges

Compression fittings not available with 850 °F [454 °C]
temperature versions of SKGOST10RA.

Retractable Packing Glands

Low pressure 50 psig [3,&Haor medium pressure 500 psig
[34 baig)] with graphior Teflon packing materialmkié"
NPT or ANSI or DIN flange

Teflon packing required when process media is 0zone, chlor
or bromindRemote mount required when medium pressure
packing gland is required.

Fixed Fittings / All Welded
1"male NPT, ANSI or DIN flange

Insertion Length
Field adjustable lengths:

1"to 6" [25 mm to 152 mm
1" to 21" [25 mm to 533 mn
1" to 60" [25 mm to 1524 m

Fixed lengths from"20660[66 mm to 1524 mm]

ST100AL Hine FlowBody and Process Connections

Flow element is calibrated and supplied agp@sppoptions
include low flow injection tubes ard Woiltab flow

conditioners for optimum low flow rangeability and performanc
Size:1l di amet eror2Sohbdule4ppipel o, 11
1"Schedule 8 pipe

Length: 9 nominal diameters

Process Connectidasiale NPT, male NPT, ANSI or DIN
flanges, or butt weld prepared

Option: Flanges sized for flow tube

RemoteTransmitter Configurations

Transmitter may be mounted remotely from flow element using
interconnecting cable (up to 1000 ft [&0nofe configuration
required with selection of medium pressure packing gland.

1" to 12" [25 mm to 305 mn
1" to 36" [25 mm to 914 mn

Z STP Models: Additional Specifications on Pressure Sensor

Standard Sensdc psig |barg)| psig |barg)| psig |baig)| psig | barg)

Pressure Rang 50 3,4 160 11 500 34 1000 | 70

Overpressure Saf{ 100 7 290 | 20 | 1000| 70 | 1740| 120

Burst Pressuf 250 | 17,24| 500 34 | 2500| 172 | 7975| 550
WettedMaterials

Connectio 316LSS 316L SS 316L SS 316L SS

Pressure Sens| PH138 SS 316L SS 316L SS 316L SS

Ex Rated Sensq psig |barg)| psig |barg)| psig |barg)| psig | bar(g)

Pressure Rang 50 3,4 160 11 500 34 1000 70

Overpressure Saff 240 | 16,55| 1160 | 80 1160 | 80 1740 | 120

Burst Pressul 290 20 1390 | 95,84| 5800 | 400 | 7970 | 549,5
Wetted Materials

Connectio| StainlesSteel | StainlesSteel | StainlesSteel | StainlesSteel

Pressure Sens| StainlesSteel | StainlesSteel | SS anElgiloy | SS anéElgiloy
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ST100A Series Flow Meter

GENERAL

Flow Transmitter/Electronics
Z Operating Temperature:

Single Point Systed@: °F to 140 °FP°Cto 65°C]

Two Point Systed0 °F to 100 °FAD°Cto60°C]
Z Input Power

AC:100VAC to@&VAC, 50 Hz to 60 Hz

DC 24 VD{19.2 28.8volts)
Z Power Consumption

AC: 10W, 1 Flow Element
13.1W, 2 Flow Elements

DC: 9.6W, 1 Flow Element
13.2W, 2 Flow Elements

Z Battery Backup (for RTC)
Industrigdpec 3V Lithium coin cell type CR2450N

Z Outputs
Analog

Standardfhreg3) 420 mAoutputy G1kHz, or-00 kHz
pulse/frequenfpulse width500 usecavailable multipliers:
0.001, 0.01, 0.1, 1.0, 10.0, and)100.0

4-20 mA outputs are user assignable to flow rate, temperature%r

if so equipped, pressure; outputs are user prolgrsnfaib
flow range or subsets of full flow range; puésefreutput is
user selectable as pulse for externalrfmmtotaér, or as
0-1 kHz or-@0 kHz frequency repreing flow rate.

* Qutputs are isolated and have fault indication per NAMUR
NE43 guidelines, user selectable for high (>21.0 mA) or low
(<3.6 mA)
HART (comes standard with analog pMputsmpliant

Digital
Standard: USBthernefservice andonfiguration poonly,
andModbus R&385
OptionaFouNDATIORieldbus HAIrPROFIBUS PA

FF Physical Parameters
Maximum Network Infltage Ui (in V) = 32
Maximum Network Input Curiigit mA) = 13

Z Auxiliary Inputs
One 20 mA input channel foraB@linistered special configura

Z Enclosures

Main Transmitteléctronics:
NEMA 4X, IP66/67 polyester powder coated aluminum or
optionaB16L stainless steel.
Four (4) cable ports24NPT or M201.5
Size: 5" W xBH x 7.75" L (127 mi@actm x 197 mm)
Local Enclosure (Remote Configuration):

A Single cable port enclosure (available with packing gland/low a
med press; O1.5" fconrestidns)f | ang
NEMA 4X, IP66/67 polyester powder coated aluminum or

optionaB16L stainless steel.

One (1) cable poHIT'5NPT

Size: 68 W x 4B H x 5.4" L (119 mm&rieh x 137 mm)
A Dual cable port enclosure (available with compression fitting; 1
fixed flange process connections):

NEMA 4X, IP66/67 polyester powder coated aluminum or

optionaB16L stainless steel.

Two (2) cable mtt2*14NPT or M201.5

Size: 27'W x 38 H x 3.9" L (84 mA0rmM x 99 mm)

Data Logger

User programmable for readings per time increment to a maxi
mum of 1 reading/secondpvebie, circuit boandured

8 GB mici8D (secure digital) memory card supplied,

ReadouDisplay(Option 1)

A Largebackli2' x 2'[50 mm x 50 mm] LioPdisplay of digital
flow rateanalog bagraph of flow ratetal flonand
temperature; user selectable engineerirgndrisnifault
status indication

A User programmable 17 alphanumeric character field
associated with each calibration group

A SetUp & Service mode displays text and service codes

A Display is electronically rotatable in 90° increments to optimi
viewing angle

Note For units without the display option, the service port (USE

or Etherngtets a PC configure/manage the instrument via the
STLOOA Serieonfigurator utility.

Z Readouisplay an®ptical Touch Buttons (Option 2)

tions to allow ST100A Series to accept inputs from external devices Includes thiReadout/Display Optiderhs, plus adds four

such as gas analyzers, gas composi@ssure sensors.

keypad/buttons foeuser interface.

A Four (4) optical touch buttons foptaggamming of
instrument sap and service interrogation

A User programming and setup via the front panel.

A Optical touch button activation through front windeed
to open enclosure to access or activate

A Set and adjust the meter or interrogate diagssitstjcs in
even in HazEx installation.
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GENERAL ST100A Series Flow Meter

Other Options

Yy Vortab Flow Conditioners
Available for all line size applications; standard choice with Model
STLOOA (inline).

Yy Sun Shield

Shades main transmitter, electronics, and disgiegcirom
sunlight; 316L stainless steel.

FCI P/N 023201 Integral transmitter
FCI P/N 023281 Remotéransmitter
y Ball Valves/Cable Glands
Yy Certification and Testing Documentation

CMTR, NACE, PMIgléaning, radiography, dye penetrant,
hydrostatic or air pressure test, certificate of origin, certificate of
conformance, wake frequency strength, and more.

Yy Field Service and Support

Startup assistance, site commissioning and installation
validation, maintenance agreements, bus communications
integration and validation, and more.
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ST100A Series Flow Meter INSTALLATION

2 INSTALLATION

Specific Conditions of Use

1. Consult the manufacturer if dimensional information on the flameproof joints is necessary.

2. The painted surface of the ST100A Series Flow Meteetaatrastaiic charge and become a source of ignition in applicatio
with a low relative humidity < 30% relative humidity where the painted surface is relatively free of surfdtasditaminatio
dust, or oil. Cleaning of the painted surfddeslyoloe done with a damp cloth.

3. Do not replace internal battery when an explosive gas atmosphere is present.

4. Refer to Appendix D, pHgfgfor details on the relationship between the temperature class, the maximum surface temper:
ambient temperature and the process temperature.

Instrument Identificatiand Outline Dimensions

APPENDIX gtarting on pad@5provides outline dimensions and mounting bracket dimensions for all integral and remote mounted ele
configurations. Verify all dimensions meet the application requirements before beginning the installation process.

ST100Ansertion Sensor Installation

The proper flow meter location in the process piping configuration is critical ® tislitystoummesure the process variables accurately.
FCI recommends 20 nominal pipe diameters upstream and 10 pipe diameters downstream of the instrumenbsistpliditatigrant for m
These distances can be significantly reduced whemth¢ flow i s combi ned with FCI &s fl ow co

Insertion flow elements can be mounted into the process using several available customer selectable cordigfitatigmspuatedressi
threaded or flanged packing gland mount ed, .Thespgeciiemsorepeocessd o r
comection ispecifiethy thecustomer on tbeder information sHEHS)

Mount the flow element to the process piping per the application piping requirements. Orient the instruarrent stctied thetfiew
element matches the direction of the process flow with the reference flat parallel to flow evithimse@°aofloatatiement with variable
insertion length 106 inch past the centerl i neleveléd. Aftdrthe floweec e s
ment has been located correctly and tightened intofplteH, therprocess seal does not leak by slowly applying pressure until the maxil
operation pressure is applied. Check for leaks at the process connection boundary using standard leak detection methods.

Figurel belowshows a properly mounted compression fitting process connection instrument.

C00987-1-3

Figurel d Example Compression Fitting Process Connection
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ST100A Series Flow Meter INSTALLATION

Flange Mount

The flange mount flow elemshown ifrigure3 below Attach the process mating flange with care. Correctly orient the flow elem
reference flat to ensure the instrument's calibrated accuracy.

0 Verify the process media flow matches the flow direction arrow on the flow element.
0 Apply appropriate gasket and or sealant to flange mount as required.
0 Mate flow element flange to process flange keeping flat oriented properly.
0 Secure flanges with appropriate mounting hardware.
FLAT TO SHOW ( 7 4
FLOW ORIENTATION -
REMOTE ENCLOSURE FLANGE, ﬂ
EXPLOSION PROOF /SIZE AND RATING —
AGENCY APPROVED CUSTOMER SPECIFIED
e Y s

C00991-2-1

Figure3 8 Example Flange Mount Installation

NPT Pipe Thread Mount

The pipe thread configuration is shiogurébelow. Apply sealant compatible with the process media to male threads. Carefully inse
process mounting coupling. Tighten the flow element until snug and continue until flat and flow directitimEnooesaroaligned w

PIPE 1" or 17" NPT

FLAT TO SHOW
FLOW ORIENTATION

PIPE

— 0.50" l—
[12.6 mm]
€00992-2-1

Figure4 d Example NPT Pipe Thread Mount Installation
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INSTALLATION ST100A Series Flow Meter

Retractable Packing Gland Mounting

A retractablew and medium presgaeking gland, with 1%2" MNPT threads or ANSI/DIN flange, and graphite or Teflon packin
process connection option. FCI single point flow meters are calibrated at the centerline of the process pip@rdperfow eleme
mounted when the tithefflow element is located .50 inches (13 mm) past the pipe centerline. Follow the below steps to inst:
instruments with the retractable packing glaridsoppiplicable to your configuration, alsthlgpe thread or flange mount
procedures as described in previous sections)

InsertiofnstallatioRrocedure

1. The scale etched on the side of the insertion probe indicates the length to the tip of the flow elemenibrCdéptlate the ins
using the equation, variables;ignds below.

/D= Inside Diameter of Pipe
7= Pipe Wall Thickness
C= Mounting Coupling with Optional Ball Valve and Installed Packing Gland Length

1.0
INSERTION DEPTH = 50inches + (T) +T+C

INSERTION DEPTH =

LOW PRESSURE, 1%" MNPT4_] Insertion Depih
LD. l«—.50
_ z (131
MOUNTING ORIENTATION C
OF FLATS TO BE PARALLEL
TO FLOW
OPTIONAL BALL VALVE:
CUSTOMER SUPPLIED OR
PURCHASED FROM FClI
PACKING NUT
; i
MARK LOCKING COLLAR

INSERTION
DEPTH

" 2X, THREADED PACKING NUT
MED. PRESSURE, 1% MNPT@ SUPPORT RODS
ADJUSTABLE

SUPPORT BEAM

FIXED

/_SUPPORT BEAM

PR

o |
sy
0D

. =

B -

_ﬂ _ 15
8 0 / \
4X, ADJUSTABLE NUTU 4X, FIXED NUT
MARK INSERTION LOCKING COLLAR
DEPTH C01447-1-1

Figure5 d Retractable Packing Gland Installation
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ST100A Series Flow Meter INSTALLATION

2. Mark the insertion pipe at the calculated insertion depth.

3. Ball Valve Applications Onlfya ball valve is required, install the ball valve to the process mourtilngetuplbadl valve
to prevent the process media from leaking out when installing the packing gland with the process line pressurized.

4. Apply the proper thread sealant compatible with the process media to the male threads of Fiudypeetking daridsertion
probe into the cavity of the packing gland and install the packing gland into the process mounting asugéngritrelolall valve
in the previous sectiditange MouahdNPT Pipe Thread Molirt ball valve is not used, make sure to first depressurize
the process line before installing

5. Tighten the packing nut until the internal packing is tight enough to prevent excess process leakage, bibismbkow the
to be inserted into place. For ball valve applications, open the ball valve after the packing nut has been tightened.

Caution:  For applications where the process media is pressurized to greater than 50 psig (3.5 barg), a mec
packing gland assemtith support rods=Clretractor tool, part no. 02@854nust be used to safely inse!
probe into the process. ABIpacking gland and retractor tool are rated to a maximum pressure of 5(
barg). For instructions on howtadl the flow meter uiegClretractor tool, sseepy.

6. ManuaFlow Elemennhsertion: Insertion by Hand (Pressure: 50 Bsbhpdrg]max.) or Using Med. Pressure Packing Gland
Assembly with Support Rods (Pressure: 500 psig [35 barg] max.)

a. Align the orientation flat and flow arrow parallel to the flow direction and proceed to insert the flow etmment into the
media pipe up to the insertion depth mark. For medium pressure packing gland, use the adjusting nuts on the thre:
pul the flow element up to the insertion dep#ndtiaek, tighten the adjustable nuts agaedjuttablsupport beam to
lock the insertion probe into pedee surtd move thedjustable nudis the same time (equtdlyprevent the protmerfr
bending and damaging the packing gland.

b. Tighten the packing nut anottter®tirn tight (approximatei@®aibs [88.15 Nm]) until the packing has created a full seal.

¢. Ensure the locking collar is properly secured to the backiofitgéapd. Torque théAiiB8socket head cap screws on
the locking collaginlbs[11 Nm}using 8/16 hex key.

7. Flow Elementsertion Using FRetractor Tool 026884 (Pressure: 500 psig (35 barg) max.
a. Place the flow element into trentbpottom brackets of the FCI retvatts shownRigures.

b. Align the orientation flat and flow arrow parallel to the floRoditestientop bracket close to the orientation flat as
shown ifrigures.

c. Secure the top and bottom bracket clamps to the flow element usia@82 sighws provided as showigimes.
Torque these screws to #6s{2 Nm]minimum.

d. The retractor tool has, on both ends, a 3/8" drive socket that engages the retractor to move the flddnekethent in or ¢
flow element has been properly sempeeihe ball valve amserthe flow element by using either a hand wrench or a dril
to rotateithedrive sockat the appropriate directiandertionas shown figures. Observe thé/arningoelow if using
an electric drilhsert the flow element up to the insertion depth mark and tighten the packing nut another %2 to 1 turn
(approximately 65 to #5sf88115 Nm) until the packing has created a full seal.

Warning  Take note of your environment if using an elecojpedsitth® retractoDo not use an electric drill in an
explosive environment as the drill could speateand cause an explosion

e. Ensure the locking collar is properly secured to the Ipaakinittigdand. Torque the twaB8ocket head cap screws on
the lockingptiar to 944bs[11 Nm}usinga 3/18Allenarench(hex key)

Note: After inserting the probe, you have the option to leave the retractor tool in place to ease fulfitheepaiiactt
tool is removedake sur@reinstalt before retraiogthe probe at pressur&d psigSince the packing gland itse
has a 500 psig rating, the probe remains securely in place with the retractor off
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INSTALLATION ST100A Series Flow Meter

ALIGN ORIENTATION FLAT AND FLOW ARROW
PARALLEL TO THE FLOW DIRECTION
PRIOR TO INSERTION

RETRACTOR TOOL,
026854-01

TOP BRACKET
8X, NO. 8-32 X .5" [12.7 MM] LG, CLAMP
SOCKET HEAD CAP SCREWS, \c -
9/64" [3.6 MM] ALLEN HEX

Ty

INSTALL HEX OF PACKING R
GLAND INTO EOTI'OM\
BRACKET AS SHOWN

FCI FLOW METER ﬂ
_\M - il

3 )

—a
I

DRIVE SOCKET,
3/8" [9.5 MM] DRIVE

INSERT RETRACT

POSITION TOP BRACKET

= e
N
CLOSE TO THE ORIENTATION
INSERT RETRACT FLAT APPROXIMATELY AS SHOWN
DRIVE SOCKET,
318" [9.5 MM] DRIVE
~ C01546-1-1

Figure6 o Flow Element Installation Using FCI Retractor Tool @X6854

Retraction/Removal Procedure

Caution: For applications where the process media is pressurized to greater than 50 fpSige(BaGtbatgpl, part
0268541, must be used to safshacthe prob&omthe procegsloes not apply to applications using the
medium pressure packing gland asséthlslypport rodBpr applications where the process media is
pressurized émual to or leizan 50 psig (3.5 battgy, flow element can be safely guided by hand. Whe
hands to restrain the retraction, be prepared for asadrppesse of the flow element. Check first tha
are no objects directly behind the flow element as the insertion probe may retract very quickly.

1. Manual Flow Element Retraction: Retraction by Hand (Pressure: 50 psig [3.5 barg] max.) or Using Med. Pressure Pacl
Gland Assembly with Support Rods (Pressure: 500 psig [35 barg] max.)
a. Loosen the socket head cap screw on the side of the lockingricpiter b8kmv.

PACKING NUT
LOOSEN THIS SCREW

(©

\LOCKING COLLAR

C01448-1-1

Figure7 8 Packing Gland Locking Collar

b. Low Pressurémax 50 psig [3.5 bar(g)]): Slowly loosen the packing nut until the insertion probe begins to retract. Us
needed to help control the retraction. If the probe does not begin to retract itself, gently shake andheullritie insertior
the flowlement has been fully retracted into the packing gland.

12
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ST100A Series Flow Meter INSTALLATION

Medium Pressui@ax 500 psig [35 bar(g)]): Loosen the two nuts at the top of the adjustable support rods so that the
slightly above the top support beam. Slowly loosen the packing nut until the insertion probe begins topailaect. The i
will come to rest wtibe support beam at the top of the probe makes contact with the two top adjustable nuts. Contir
slowly loosen the two top nuts until the insertion probe has fully retracted into the body of the packiiog gizioel. If the
does not retract when moving the two top nuts, continue loosening the packing nut until retraction resumes. Make
thetwo top adjustable nuts at the same time (equally) to prevent the probe from bending and damaging the packing
lock the probe in a retracted state, tighten the top and bottom adjustable nuts against the top support beam.

For ball valve applicatiGsse the ball valve immediately after retraction to seal off the process. After closing the ball
is then safe to remove the flow element from the back end of tifeabladilMadhbee is not being used, make sure to
first depressurize the process line before removing the flow element.

2. Flow ElemerRetraction Using FCI Retractor Tool 0268%Rressure: 500 psig (35 barg) max.

a

b.
c.
d

(@)}

Install the FCI retractor tool to the flow element as désseitiedristallatioRrocedutgpagelQ steps 6a,
Loosen the socket head cap screw on the side of the lockingricpitar aBeee
Slowly loosen the packing nut until the load shifts to the top bracket of the retractor toel (Bpiprosgjmately 1

The retractor tool has, on both ends, a 3/8" drive socket that engages the retractor to move the flaysedement in or «
hand wrench or a drill to rettiter driveocketn the appropriate directiorfiactionas shown iRigures. Observe the
Warningbelow if using an electric Hetract the flow element until the sensor head has been fully retracted into the ca

the packing gland.

Warning  Take note of your environment if using an elecojpedsitth® retractoDo not use an electric drill in an

e.

f.

explosive environment as the drill could create a spark and cause an explosion

Immediately after retraction, clobalthv@lve to seal off the process.
After the ball valve has been closed, it is safe to remove the flow element from the back end of the ball valve.

Fluid Components International LLC 13






ST100A Series Flow Meter INSTALLATION

* Note: Y = 14.6% of pipe inner diameter. > Compression Fitting, %" or 1" NPT
Dimension Y is the % of I.D. that represents the
optimum sense point location that divides the

pipe into two equal areas, Area, and Area,.

SENSING
POINT ¢
SENSING
POINT ¢

0.5in— | —| ~—05in
12.7 mm 12.7 mm
THREAD ENGAGEMENT [ 1 [ 1 THREAD ENGAGEMENT
ALLOWANCE ALLOWANCE
—-] B S — Y* —] Q f-— Y* - B -—
p
, 7 % ,
8.25 in 8.25 in
[209.6 mm) MAX [209.6 mm) MAX
3.56 in 3.56 in
[90.5 mm] —e 4‘ [90.5 mm]
é | e
e

FLATS PARALLEL
TO FLOW

"U" LENGTH
ga

U LENGTH = (B - Thread Engagement) + Y + .5" [12.7 mm]

[83 mm]

FLATS PARALLEL
TO FLOW

G

"U" LENGTH Ry

U LENGTH = (B - Thread Engagement) + Y + .5" [12.7 mm]

@ PIPE 1.D > 12.0 in [304.8 mm] C01397-1-2

Figure8 6 2-Point Flow Element Installation (Compression Fitting Shown)

Flow Element Wiring

The ST10YST112A8an be configured with one integral and one remote flow element or with two separate flow elements ¢
electronics. Wiring diagrams for these configurations are located in Appendix B. Eachts thretflevé €ladl ST are
connected to the transmitter usingaad@ctor shielded cable as spétifigle? on page?2

Fluid Components International LLC 15



INSTALLATION ST100A Series Flow Meter

ST100AlnLineProcess Connection

TheinlineST100AL flow element asserablipe threaded, flanged or butt weld mounted to the process pipindgyjé&igpmificess
connection is custosecified on the order informationGhSEseeFigure below.

Mount the sensor to the process piping per the application piping requirements. Verify the flow directitmearoomeds goationinAfter
the sensor head has been located correctly and tightened into place, verify the proctsskdaaktinely applying pressure until the
normal operation pressure is applied. Check for leaks at the process connection boundary.

BUTT WELD | FEMALE NPT MALE NPT

OPTIONAL ZZ77Z22, ot 7
CUSTOMER
PROCESS
CONNECTIONS
VT s

LINE SIZE "A" LENGTH
1" 9"
1%" 13.5"
2" 18"

@6
2x FLANGED 8
PROCESS CONNECTION
FLOW DIRECTION
# 45° TYP.

E5EE]
?

L OPTIONAL VORTAB
[e————— TxDIA. 2x DIA. |~

Figure9 8 ST100AL Process Connection

C00993-2-1

Installation of Probe with Moisture/Rain Shield

For sensor probes equipped with a moisture or rain shield, position the probe/shield assembly withinEigupip@ Blseshown in
drawing shows the orientation of the moisture/rain shield relative to the flow direction, the correct positbassetnelprobe/s
relative to the pipe centerline, and the minimum Pipe wiassture shigtdvents builg of moisture in the sensorfoeackt gas
applications. The rain shield shields the sensor from rain falling into an open vertical pipe/stack in ypleatiomstical flow a

16 Fluid Components International LLC



INSTALLATION

ST100A Series Flow Meter

1-1-295100

aulpajua) adid 03 aAREjRY
juawadeld pue azig adid wnuwiuly platys uey (p)

(MaIA [eUOlOBG)

a73IHS NIV Illlrl

o,

/.n_ .928'¢) 08 HOS ¥
:3ZIS 3dId WNINININ

\

\

MO|d O} 8ANE|9Y UONEJUSLIO PIBIYS uley (a)

)
|
L]

aulajuag adid 0} ane|RY
juawaoe|d pue azig adid wnwiuly piaiys ainisiol (2)

(MaIA [euoo8g)
Q73IHS 3HNLSION

/An_ .928°¢) 08 HOS .
:321S 3did WNIWININ

MO| O} 9AlE|aY oK U0 PIRIYS 101 (€)

%

Figurel00d Installation of Sensor Probe with Moisture/Rain Shield
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ST100A Series Flow Meter INSTALLATION

Remote Electronics

A mounting bracket is supplied when the transmitter is ordered for remote mounting. The bracket mountingigietdis are sho
below. Refer to the outline installation drawings in Appendix A for additional mounting details. The elgctronidedam be easil
wall or pipe. The mount bracket is designed for .25 inch or M6 mounting hardware. Securely mount the elstiionical to ceme
support columns or beams. Mounting to plaster is not recommended and does not meet system approval requirements.

Note The local flow element and remote flow transmitter are a matched set with matching serial numbers. V
remote transmitters, make sure each is wired to its cotcesflondigzigment to ensure measurement accur:

(7.00) |
(2.00)
— : WALL \
e Hlo O
: : / \5‘ [ -]
I: To'f
\STWOA SERIES E_‘ —~
TRANSMITTER —
SR
MOUNTING BRACKET
(FCI PROVIDED) 5 W
SECURING SCREWS
" or [M6] j_-:_—’—_.:__:__’_: - —
(4x ©.27)
© s
‘Ti_ ) &
(3.50) (2.75) (5.00)
& &
> é
|
(1.75) |
(2.25) |
(2.80) C00995-3-1

Figurel26 Remote Installation, Mounting Bracket on Wall
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INSTALLATION

ST100A Series Flow Meter

Remote Pipe Mounting
Refer to the figubedow for remote transmitter pipe mounting details.

1%" or 1"
(8.0) * PIPE

' (2.0)

ST100A SERIES
TRANSMITTER

2x 1/4"-20
UBOLTS, SST

2x M4 SCREWS
(FCI PROVIDED)

ALUMINUM BRACKET
(FCI PROVIDED)

S~

Figurel30 Remote Installation, Mounting Bracket anl¥2" Pipe

5o
e ©

2x M4 SCREWS
o © (FCI PROVIDED)
o] O

ALUMINUM BRACKET
(FCI PROVIDED)

4x 1/4" HEX NUT

C00994-3-1

2x 3/16"-16
UBOLTS, SST

2" PIPE

C01117-2-2

Figurel4d Remote Installation, Mounting Bracket on 2" Pipe
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ST100A Series Flow Meter INSTALLATION

ST100A SERIES 2" PIPE
TRANSMITTER

2x a"-20

U BOLTS, SST Q
OPTIONAL STAINLESS STEEL BRACKET/

4x V4" HEX NUT 2x M4 SCREWS
(FC1 PROVIDED)

C01247-3-1

Figurel50 Remote Installation, Optional Stainless Steel Bracket on 2" Pipe
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INSTALLATION ST100A Series Flow Meter

Instrument Wiring
The flowransmitter can be powered by 85VAC or 24 VVDC as spediffiede instrumespgtecificatioithe electronics cannot be configured
switch between AC and DCrpeare220/26%AC installations, a neutral reference circuit must be used

Allcable glands and conduit fitingsmeet or exceed the area approval rating where the instrument is being installed. The base elect
enclosure has two wiring ports (1/2" NPT or M20 x 1.5) on both sides of the enclosure body (local enclosUrecomtcmmsregcideed)

instrment wiring routing is showigurel6below.

CUSTOMER I/0
CABLES/WIRING >/

SENSOR CABLE(S)
(REMOTE)

POWER CABLE/WIRING

C01410-1-1

Figurel60 Recommended Wiring Routing, Base Electronics Enclosure

The table below lists the minimum copper wire size (maximum AdN@vedorbex)ious cable connectiGogatact FCI concerning greater
distances than those listed in the chart. REfRENDIX, pagel05foradditionaliring/cabling information.

Table2 § Interconnecting Cable Minimum Conductot Biaemum Distance for AWGT

Connection 10 ft. (3 m) 50 ft. (15m) | 100 ft. (30 m)| 250 ft. (76 m)| 500 ft. (152 m}] 1000 ft. (305 m
Power AC or DC 22 [0.3255] 22 [0.3255] 22 [0.3255] 20[0.5176] 18 [0.8230] 16 [1.3087]
F'o"‘E'Sehri"eelg;g‘);O”d' 24[0.2047) | 24[0.2047] | 24[0.2047] | 22[0.3255] | 22[0.3255] | 18[0.8230]
STP Flow Element-(
Cond. Shielded) 22 [0.3255] 22 [0.3255] 22 [0.3255] 22 [0.3255] 22 [0.3255] 18 [0.8230]
Analog Out (HART 1630 1630 1630 1630 1630 1630
Analog In [1.30870.0509]| [1.30870.0509]| [1.30870.0509]| [1.3080.0509]| [1.3080.0509]| [1.30870.0509]
Modbus RS485 (130 AWG) [2.0809D509]
FouNnDATIORieldbus FF844 H1 (330 AWG) [2.0809D509]
PROFIBUS RS485 (180AWG) [2.08@0509]

Notes:1. Requires a shielded cable. The shield is connected to the GND in the transmitter enclosure. The otherfeflabtihthe shield is le
(no connection to the flow element enclosure).
2. Transmission speed determines maximum cable length anél. 6ikbp&r3g40 ft/1200 18,2 kbps 3940 ft/ 1200 m,
45.45 kbps 3940 /120098, 75 kbps 3940 ft/120018;7.5 kbps 3280 /1000500 kbps: 1310 ft/ 400 1500 kbps 656 ft/200 m,
3000 kbps 328 ft/100 6000 kbps 328 ft/100 &2000 kbps 328 /200 m.
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INSTALLATION ST100A Series Flow Meter

Electronics Enclosure Label

Affixed to the inside of the blind lid is a label that identifies e $TatRzsardd connectors (with terminal assigdeeent).
Figurel8below. Use this label as a guide when wiring the instrument. R@Bdilietdtez=n also provides connector identification.

%

COM

PWM SINK
PRESSURE @

PWM SOURCE

=
Q
b3
w
o
=
s
2

SIGNAL INPUT SENS ERR o
P1
T I
'a
<@ 1 98 7 321 oS
& 2as8d
§i=2 IITEITIIT :
< Il [E2® 858 QE *
Z| |52 of ToEOgEEZY
ol [E3E g “Eg QEd | 192288V
S < =3 < ~_._DC.___/
<+ ZW T
o SIGNALINPUTSENS 1 | 852645 V DC Version
A Power Labeling

/

C01409-1-1

Figurel80 ST100/5eriesElectronics Enclosure Label
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ST100A Series Flow Meter INSTALLATION

Configuration Jumpers/DIP Switch

When wiring the instrument for Modbus/Fieldbus/PROFIBUS make sure that the instrument is properly cbifiget&d as show
belowRefer tdlodbus Connectiamspag&0andFoundatioRieldbus/PROFIBUS Connections (Optag&1lfor details

ACTIVE WHEN ON
LINE PULLUP

#NV_ERASE
J:%isz:gm:lo" MODBUS  FF/PROFIBUS #HW_LOCK
s s s ) #SIM_ENABLE

[=][=][=] 2 2 2 z ON POSITION

l=][=]]=] 1 1 1 1

—_ e — o —_ o

= i~ >~

\ J LN J \ J

LINE CONFIG. BUS SELECT J8 FFIPROFIBUS ADD-ON CARD

B . =

= ‘_—.~: - ==
p N g
Lo LD =3
1HElSlsl = . . M= -
10 Heb s e 5 IR0
T HET = 55 [
* HHE HHHEH

TB1

o

MAIN BOARD ﬁ POWER SUPPLY BOARD ﬁ
(Under Main Board) C01419-1-1

Figurel90 Bus ConfiguratioB mmJumpemHeaders anBIPSwitch

Input Power

Warning: Installan AC line disconnect switelith fuse or breakéetween the power source and the flow meter.
Always disconnect power befpegforming maintenance wiring.

Connect input power to thestion Phoenix conndelam the power supply board as sh&iguie20below. The power
connector accepts 22 AWG (0.2 rdifml.5 mn) wirgrefer tdable2, page22for wire size vs. length.iftfts recommended that
wiring havaflammability rating of UL 2556 divéquivalent.
GROUND WIRE
(WITH RING LUG) \

o O)
. =l
I B HEE | Baa
5 D = 1 2 3
BB 70 4 0T
] m!l.l e B =m0
0 ==l BHE g |
TB1
MAIN BOARD—f POWER \— POWER SUPPLY
CONNECTOR, P1 BOARD
AC be (Under Main Board)
. Term. 1| Line DC+
AC Power = 85 VAC min. to 265 VAC max. T 2/Neut I‘ De 1
DC Power = 19.2 VDC min. to 28.8 VDC max. erm. £ Neu'ra -
Term. 3|E. Gnd E. Ghd —— CO1412-1-1

Figure200 Input Power Wiring
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INSTALLATION ST100A Series Flow Meter

Before connecting the power wires to connector P1 fémstalctive clamp onto the power wiring as Siguve2itbelow. Then
insert the stripped power wire ends into the appropriate P1 connector terminals. The ferrite core clamsgt(sopgiteabwith the ir
ferrite kit FCI @@36382) protects the instrument against the adverse effects of EMI/RFI electrical noise.

POWER WIRING
(AC Shown)

FERRITE CORE
(3 power leads,
straight through)

POWER CABLE/
WIRING

-

. Strip ends of power leads.

2. Thread power leads through ferrite core (or snap open and
place wires in channel, and then snap core closed).

3. Insert power wires in appropriate P1 connector terminals. 1| Line | DC+ POWER

See table/figure at right. 2 |Neutral| DC- CONNECTOR, P1

4. Position ferrite core as close as possible to the P1 connector. 3 |E.Gnd|E. Gnd

FERRITE CORE
(Place close to
terminal block)

C01446-1-2

Figure210 STLOOA SerieBerriteCorelnstallatior(AuxiliaryBoard Not Shown for Clarity)

Power overload protection is provided byauolipd SMT fuse. RefBoteer Fuse Replacempate90(MAINTENANCE section)
for fuse replacement details.
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ST100A Series Flow Meter

INSTALLATION

Flow Elementonnections

Note:

configuration units only.

See theppropriateiring diagramARPPENDIXfarinterconnect wiring betwikerilow elemearid remote electronkRan
separat&-conductor shielded cable per flow el@heflow meter will not operate properly without these cboredaiidns.
inaccuratlow metaeadings make stine ACT and REF waesnot reversed

Referencingigure22belowgonnect the ST108ériedlow element sensor wires to the detacpabito® connector pliajon
the main board. For dual element models, connect the second flow element sensor wires tpdsbitiate taoiraatod PP
on the auxiliary board. The connector plug act@gtsVaR(14 mir 1.5 m®) wire (refer Tmble2, page22for wire size vs.

length info). Connect the flow element cabletshieéd

floating (no connection to the flow element eosee)the flow element sensor to the plug as follows:

1. Remove connector plug from board (pull straight out).

2. Route sensor

Wi

res through

r e rigureks pag22 | osur ed s

Wi r

3. Strip wire ends (0.27 in [7 mmipsard into appropriate plug terminals as dhigwel@belowMake sure tighten each
terminal screw securely (max. torque: 22 [0c25 ).

4. After all terminations are made plug connector block back into its header socket on the board.
5. Repeat stepsdlfor the other flow element sensor (as applicable).

9. SHIELD

8. REF SEN

TB1, MAIN BD.
& TB2, AUX BOARD
(for ST102AA, ST112AA,
STP102AA,

& STP112 AA only)

7. REF EXC

6. GND

5. GND SEN
4. ACT SEN

3. ACT EXC
2.HTRRTN

1. HTR EXC #1

PLUG

TB2

TB1

Figure226 Flow Element ConnectmyiTB1 and TBPual Element Models)

SENSOR 2,

SENSOR 1,

MAIN BOARD

C01413-1-1
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INSTALLATION ST100A Series Flow Meter

HART Connections

Referencingigure23belowgconnect the installation HART wiring to the app2&tietenix connector terminals depending on the
applicatiorgimilar to flow element connector TRbtioenector is a detachable plug that plugs into the header socket on the bo
Use the approprid@sconnector terminaépdnding oyour applicatiofhe connector plug accepib28W@.14 mér+ 1.5

mn?) wire.

1. Ch.14-20 mA,
Int HART+

. Ch. 1 4-20 mA Return,
Int HART- (RTN),

Ext HART+

. Ch.24-20 mA

. Ch. 2 4-20 mA Return
. Ext HART- (RTN)

6. Return (RTN)

HART and,
CH.1&CH.2

4-20 mA,
J25
J25,
MAIN BOARD
\ DETACHABLE
PLUG
HEADER
SOCKET
MAIN BOARD

C01466-1-1
Figure230 HART and Ch. 1 & Ch-204mA Connections, J25

0 Single ConnectioinThe instrument supplies power to the loop and controls the current as well. For this application conn
to J25L (INT HART+) and HART2% (CH1/INT HART RTN). This is the d2tanitdCh. 1 output even if HART is not used.

0 Network (Multidrop) Connectiofihe instrument receives loop power from the network, and controls the current. For this
application connect external HART+2¢EI2b HART+) and external HARIS (EXT HART RTN).

The block diagrarfigure4below shows the single connectiorubiiddopl ART set ups. Use a 250 Y 1%,
diagram belamlyif the external HART interface/wiring does not have this resistance bik RT r equi res a mi ni |

Cabling Recommendation

Use a shielded, twigiadt instrument grade wire (min. 24 AWG for runs less than 5000 ft/1500 m; min. 20 AWG for longer distance
value of the wifllofal Resistance Total Capacitancemust be less than 65 s (not a concerntioppivintopology with a run less than
328ft/100 mA cableesigned for HARTARS such as Belden 3105A is recomifioermdedplex setugarticularly long roinsoth

Note: The HARGommunications digital signals are superimposed on top of the channel #X2nrAhDlaipor(
When HART communications is in use, the HART current loop channel #1 MUST be conficurgaya
with the HART proto€bk channel #1 current loop output is configured as FLOW by default at the fi
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ST100A Series Flow Meter INSTALLATION

Network P.S.
Internal Loop Power External Loop Power 24VDC
HART-| HART+[ HART
110
HART iR HART
LOAD Master
Jas1 |2 Vo J25-1|NC t
ST100A %R J:A?T ST100A
- LOAD aster
HART J25.2 HART Jasalt
J25-41—
(a) HART Single Connection
Network P.S.
24vVDC
HART-| HART+] HART
l{e]
4 HART
?:RLOAD Master
/i
I
J25-1 J25-1 J25-1 J25-1
J25-2 J25-2— J25- 21— J25- 21—
ST100A ST100A ST100A ST100A
HART HART HART HART
J25-4
J25-4 J25-4 F— J25-4 |— I
/i
I
(b) HART Network, Multidrop C01414-1-1

Figure240 Single ConnecticandMultidropHART Setups

4-20 mA Output Connections

ConnectheCh. 1 and Ch420mAcurrent loogutput ttheJ25Phoenix connector termiRaer td-igurel 7andFigure23
Similar to flow element connector TRbtiomnector is a detachable plug that plugs into the header socket on the board. The
connector plug acceptd @AWGCo(14 mm? - 1.5 mm?) wire (refer Table2, page22for wire size vs. length info).

Ch.lis dedicated to HARGeSART Connectiatsove for connection d¢t@ils nnect t he i -BOsnmAouipomt t 6 s
2, J283) as required for your application. Use any RTNetern@da through JZ& for the ' channel current loop return.

The 8/channel-20 mA current loop outpurtaigided bgonnectal8on the auxiliary bodrdis connector is also a detachable plug
that accepts 2® AWG0(14 mm? - 1.5 mm?) wireConnect thedZainalog outputttte aux. boad@as shown iRigure25below.

CH.3
4-20 mA

OuT, J8
1.Ch. 3
4-20 mA
2.Ch.3
RTN/GND

AUX. BOARD

C01465-1-1

Figure256 Ch. 3 20 mA Output, J8 (AuBoard)
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INSTALLATION ST100A Series Flow Meter

Modbus Connections

Referencingigure6belowconnectie Modbudevice/netwattkPhoenix conneci@on the main bodrobt to be confused with the
auxiliary board J8 connector that provided-ger3A outpulote that thiE8connector &Eso used fBOUNDATIORieldbus and
PROFIBUS®Iiring (only one interface can be active atGotimejtal8accepts 242 AWG)2 mri 1.5 mi®) wirgrefer tdable

2, page2for wire size vs. length ittft§ recommended that wiring Heararaability rating of UL 2556 9 équivalent.

Modbus/PROFIBUS/Fieldbus
Connector J8

Jumpers J12 & J13 set for
Modbus configuration
(positions 1 & 2)

3 B E - ’;”% ==l
1.B(#) |:EI D w [0 R = [5] B
. +), = vig R ] J =
FIELDBUS_A - 0 L EEE g@j !
2. RETURN |~ [ ;[Ij EEE = | L0 Eﬁ .
3. A, o | o pokElelelel S @ B U= o o
FIELDBUS_B =Sl /:S o Hs B
o BB BBBAE
425 - TB1
) o / A3 maN BOARD POWER SUPPLY BOARD =
Line Configuration Jumpers (Under Main Board)

J9, J10 & J11 (see Table in manual)
C01531-1-1

Figure260 Modbus/PROFIBUS/Fieldbus Connections, J8

Connect theT10@\ Serieto a Modbus device/network ushagra RSI85 connection scheme as shdviguig27below. For
details on Modbus operation réflerdiou©peratigrpage’7.

DEVICE 1 DEVICE 2 DEVICE 3
XA b o N
S1¢lo| |E|2[s] |E|%s
< < <
E|lE|O ElE|O ElE|D
3|8 3|3 3|8
Cable Shield
To Chassis/Earth
RS-485 MASTER (0 “ore™E? To remaining
S RS-485 Devices
DATA (B)+ cot >
B [ ( [ ( [ (
DATA (A)- L 78 [ ' [ ' [ >
| |
GND — . . .
7 One twisted wire pair
2-WIRE ONLY DEVICE s plus Gna/Common. ot

Figure27d Modbus Wiring
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ST100A Series Flow Meter INSTALLATION

Modbu€onfiguration
Refer t&igur26on pag8Q To sed8for Modbus operation install a 2 mm jumper shunt onto the J12 and J13 jumper pins as <
Table3 below.
Table3 d ModbusSelect Jumpers
J12 J13
\ Install Jumper Shunt overAing land?2 land?2

Use he2 mmline configuration jumpers J9, J10, arxhéktedoryourspecifiapplication

0 TerminatiofEnd of Line} typically required for applications with faster datarrgteable lengitishothEnable the
instrumentds terminator as required for your applicat

0 Line biasings used to ensure that lines are at a known state (noise can cause a false trigger on a floating line). Check f
RS485network is not already biased before enabling lin®hlasisg.one of these jumpers, J9 or J11, not both.

Tabled below summarizégline configuratipmmpefunctions

Table4 d Modbud.ine Configuratiodumpers

J9 J10 Ji1
Line Biasing (pullup) 0 o} o}
150Y Termination 3 o) )
Line Biasing (pulldown) o} 0 0

Note: 1.6 = Jumper Installed

FouNDATIORieldbus/PROFIBUS Connections (Option)

Referencingigure26on pag8&0 connecthie FOUNDATIORieldbus/PROFIBUice/networkRboenix conneci@on the main
board (not to be confused wituttiéary board J8 connébtdrprovides th€ 820 mA output). Note that the FF/PROFIBUS
connector &so used for tModbus wiring (only one interface can be active. @antigwdi8 accepts 242 AWGO(2 mri

1.5 mrd) wirgrefer tdable2, page22for wire size vs. length ittfg) recommended that wiring Heraraability rating of UL 2556
VWL or equivalent.

Connect the ST10Bériedo a Fieldbus/PROFIBUS device/network as Eippwe8below. Note that devices are connected in
parallel (star fashion).Use a terminator as appropriate for your application. For details on PROFIBUS $péfaiSenieter to the
PROFIBUS PA mariGENOORBR For details owBNDATIORieldbus operation refer to the SBEO@SOUNDATIORIeldbus
manuaD6ENOO3BL.

Note: Foundation Fieldbus/PROFIBUS operation is provided through arooptamdathedgblugs into the ST10
Seriesnain board.

¢+ Add’l
1 Field 1
'\ Device '
N N - s’
FB_A Wire Pair L
ST100A 1
Fieldbus/ Field
PROFIBUS Device
Interface (J8) Signals
FB_B
Terminator Terminator C01416-1-1

Figure286 Fieldbus/PROFIBUS Wiring
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FouNDATIORieldbus/PROFIBUO&nfiguration

Refer t&igurel9on pag@5 To sed8for FF/PROFIBUS operation install a 2 mm jumper shunt onto the J12 and J13 jumper pi
shown iifables below.

Table5 d FOUNDATIORIeldbus/PROFIBI$®lect Jumpers

Ji2 J13
Install Jumper Shunt over&in 2and3 2and3

FouNDATIORieldbus/PROFIBA&ION Card Diagnostics/Test

As shown FRigurel9on pag@5a minDIP switch (use push pin or ballpoint pen to actuate) controls the optional Fieldbus/PRO
addon carddéds #SI M_ENABLE, #NV_ERASE, and #HW_LOCK test s
Fieldbus conformance testinfpaadebn card testing/diagnostics. A particular signal is active when its switch is set to ON. Fol
use all switches are OFF.

Source/Sink OutpsitPressure InpyandExternak-20 mA Inpul9 Connections

The éposition terminal sé®wn the auxiliary board provides connections for the source/sink outputs, pressure input,-and the ¢
20 mA inpuSimilar to flow element connector TRBTdmaector is a detachable plug that plugs into the header socket on the bo
The connector plug accepit28W@.14 mir 1.5 m®) wire (refer bable2, page22for wire size vs. length iB@@Figure29

below. Refer to the paragraphs that fal@woforection details.

. Source

Common

Sink

. Pressure+ Input

. Pressure- Input, or
Ext. 4-20 mA Input

. Return/Gnd (RTN)

EE RN

Source/Sink
Outputs,
Pressure or
Ext. 4-20 mA
Input, J9

J9,
AUX. BOARD

DETACHABLE
PLUG

HEADER
SOCKET

C01467-1-1

Figure290 Source/Sink Outputs, Pressure Input, and 2&mA Input Connections, J9
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Sourcésink Output Connections

The source/sink outparts available frahe auxiliary bodHoenix conneci®terminal§9-1 (source), 3B(com.), artd3 (sink).
Refer t&igure29

Wire théerminals as requifedyour device (ussogirceor sinkoutput as appropriate) as shavigured0andFigure31belowThe
source/sink outputs proaigalse (frequency) output. Observe the output power limits listed below.

0 SourceOutput 22+2 VDC output, 25 mAimar (supplied by the flow meter)
0 SinkOutput 40 VDC mimum 150 mA memum(external, ussupplied power source)

FLOW METER SIDE {———=——-—-> USERSIDE

24 VDC
25 mA max.

******** USERWIRING ————~~~~

Alternate wiring,
see note below.

—O

CURRENT FLOW,
. Ld External

|
|
|
|
|
|
|
|
I
I
|
|
r I
Device }
|
|
I
|
|
|
|
|
|
|
|
I

10KQ
(Typical)

(Counter, etc.)

Note: Use voltage divider resistor
network if flow meter source voltage
(24 VDC) exceeds your device input.

a8
___________+__
2
lw)
]
o

Co1418-1-1

FLOW METER SIDE USER SIDE

******* USERWIRING -——————~

=) External 24-40 VDC @

Power Supply
150 mA max.

I o CURRENT FLOW
- SiNK —°

w

10 KQ
(Typical)

External Device
(Counter, etc.)

<—> C01417-11
Figure310 SinkOutput
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Externad-20 mAriput

ST100A Sesgexcept STP model instrumeortge with a20 mA input on Phoenix conrEc®efer té-igure29 Connect the
external current loop input-8o(I9) and I RTN/GNDThe 20 mA input is usedefdended operation mihetions:

0 ExternabT10® Seried-low Input
0 External Control Group Switching

Refer t&extended Operation Mpdage34(OPERATION section) for extended operation mode details.

Pressure Inpi8TP1xx Models Qnly

Thepressureapabl&TP model instrumeoatsnewith gpressure input Bhoenix conneci® Refer téigure29 Connect the
pressure input to4E+) and 39 ).

Service Port Connection, USBt&ernet

The instrument 0-depth gragramnooignstpument settpugig a PEeefguré@2belowFor a simple local
service port connection, use the USBgberttcConfiguring I8 10@\ Seriespages35for further information on service port use.

Ox¢

USB2.0i USB Type B connediton the main board (for local connection of PC to the instrument)

Ethernet (100BagéFast Etherngt modular RA5 jacki5on the auxiliary board (for remote connection of PC to the instrume
via an Etherne¢tworkub or switch)

O¢

USB Type B,
J21

Ethernet
100Base-T,
J5

C01468-1-1

Figure320 ST100A Series Service Ports

Post Installation Check

Verify all wiring connections are secure and correct to the appropriate wiring diagram. Verify the flonedimeet@anemvisqrointing
in the right direction. Verify the mechanical process connection is secure and meets theesystemgmessure
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Basic Setup Options, HMI

Figure85below summarizes the basic setup options using the optional HMI. Enter the HMI user password as required wher
setup parameter.

Note: The setup options described in this sectiorén@egdecan also be changed via the configuration sof
Refer t®asic Setup Optio@snfiguration Softwamepag&9

Setup (Selected) SetupMenu Items

Service
Select Group
Alarn Ack | - 5| Display
Diagnostics i Language

Display Language

ot
Language

Figure350 Basic Setup Options, HMI

INSTRUMENDPTIONS

Figure6below summarizes the Instrument options pertaining to the currently selected group (of which there aresfive). Entel
passwor@#Cas required when changing a setup parameter.

Instrument Options (Top Scroll) Instrument Options (Bottom Scrol

Tenp: Deg F

Pres: psi(q)
Hane: Empty
Restore 7

Figure360 Instrument Setup Options
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Instrument setup includes the following parameters:

A Flowi Sets flow parameters including flow type and flow Tiaétselow summarizes B@wparameters. The default is
Vel FlowSFPYStandard-eet Per Second

A Temperature (TemipBets the temperature scale irDeggees (CelsiugorDegrees fFahrenhgditThe defaultegrees F

A Pressure (Pre$)This sets the pressure units ipsigorpsif). The default iéone

A Naméd This sets a descriptive name for the displayed process flow. Use a name as required for your applEatjuiy. The def

A Restoré Select this item to restore the instrument setup parameters to the factory defaults.

A Pipei This sets the pipe geometry. Choose RowagmdRectangulawhen set Roundhe diameter (D) dimension is shown
T set the diameter of the round pipe in inches (default is 1.0").Rghtmgatémoe width (W) and height (H) dimensions are
shown set the width and height of the rectanglular pipe Tinédetfiaslt iRectangular, V.0", H:10.0!

Table6 6 Flow Parameters, HMI
Flow Type Eng. Units Flow Timebase
Velocity Std Feet
Nml Meters
Std Cu Feet Per Second
Volumetric Nml Cu Meters Per Minute
Nml Liters Per Hour
Pounds Per Day
Mass Kilograms
Metric Tonnes
Note: Boldtype indicateadtory default setting.
DISPLAYOPTIONS

Figure87below summarizes the display setup options.

Display setup includes the following parameters:

Display/Orientation

Figure370 Display Setup Options

A Orientatiori Use this parameter to change the LCD orientation for easier viewidgeSeitotinanges the display to
arrows pointing to the four sides of the LCD. Press the corresponding IR sensor to assign that side as the LCD top.

A Contrasi Use this parameter to adjust the display contrast via the Scroll Up/Scroll Down buttons. Contrast decreases v

movement of the bar graph.

LANGUAGEPTION
There is currently only one language Epgiish(default/fixed).
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ST100/5eriesConfiguration Software

The ST1090Seriesomes withconfiguratartility Windowdhat provides comprehensive programmirig mfdhie r settimgsrvia 6 s

a PC connection to the i ns toSavineRott Gosnedildd BJER&nedagead)Comligue s e |
the ST100A Series to your application using thes8id@0Afiguration softwdRefer to the ST1&iesConfiguration Software
manuaD6ENO0O® Ifor full instructions on the use of the appRedéinalso ®T1005erieConfigationSoftvare Application
(UsePassword 2772pelovfor futher details

Note: Make sure tt&10@ Serieds up and runnibgforeconnecting to USBlaunching tkenfigurat@pplication

Basic Setup Optio@snfiguration Software

The setup parameters accessed by t he o Basic ®etuménu. Bdiurear e
38below. For units without an HMI display use the configurationpsofosaréasic instrument setuBasieSetupnenu tabs

to use aréroupsUnitsPipe SizeandDisplay Setting$é needed, use thiearmandTotalizetabs to complete the instrument
configuration. RefeBtsic Setup Options, biVpag&7for an overview of the setup parameteraldtto the STOOA Series
Configuration Software m&@kEN00348or detailed information about the software.

%— Use these tabs ftiasic setup programming.

2 Fluid Components Intemational - Configurator 3.2.nn (USB)

(=8 Hom =
File Help

J [I INT : T USB Connect
o I ERNATIONAL
sz T Target IP Address: |12.166.119.150 Dssornect

=-STI00A A// / ‘aasa.: Setup - Group 1
¢ | Progess Data

Groups | Units | Pipe Size | Alamns [ SD Card Logging [ Totalizer | Display Settings

Advanced Setup
Configuration
i i Disgnostics Select Group
i Factory Active Group @ 1: Ar
& FET ’ 2: Not Calbrated _—
{ L Process Data 3 Nt Calbrated REEeiEeCary

from Factory

o.F
. Process Data

£ ot Cabrated
: £ et Calibrated
&3 Group Parameters slorate
Growp 1 st Group Name
-—

o Group Name®  Air
Group 3
Group 4 * Uit can save Upto 20 characters, HM| diplay s imted to 12

Group 5 —_—————
Get Group Name from Device Send Group Name to Device

Figure380 Configuration Software Tabs for Basic Setup Functions

Verify Engineering Units

Verify that the engineering units are correct for flow rate, temperature (and pressure is equippeal). dJfseotifittstion
softwaréo make any necessary changes.

System Faults, Alarms and Logging Indication

The ST1008erieptional displaliowsystem faults, alareasddataloggingctivitypy displaying three different icondtvesen
conditions are present. As shdvigiune89below,hese icons appear directly above the flow rate indication on the main process ¢
screenFAULT @redisplayed ascautiortriangle icod\LARM@s abell iconandLOGGINGs asheet of paper (on whitiGis
printedicon.
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Ep 7

Logging, Alarm, and Fault Ico

123.568 o

7985160.432 LB

128.4F
27.6 psi

Group 1:
Mee Gas

*
&
b
o
o \ -
e
=
-
™

Figure396 Example Log, Alarm, and Logging Icons dDjtienaDisplay

ST100/5eriesConfiguationSoftvare Application (UsBassword: 2772)

The ST1008eriesoniguration software applicatiovidefull access tostrumermgrogramminglowever, this requires opening the
electronics enclosure aftaching PQotheonboarddSBor Etherngtort. The ST108A&riesonfiguration software application is intuitive,
easy to use and the preferred method for commissioning the instrument.

Use a passive, straiffinbugh USB 2.0 cabith a typ& male connector on one end andB sgjpgare plug on the othefandupplied with
theinstrumenfonnect one end of the USB cable to the SecbgBptiter 6s U
(remove blind lid to access USB connector on main board). Launch tiwe dqlileatiickittpec o n f i g u r aicanom thePG@'0 f t wa
Windowdesktopm An examplef theconfiguratdWelcome screen is shbalow.

) Fluid C ional - Configurator 3.2.nn (USB) [rlfee. ]

File Help
FLUID COMPONENTS
LT, NreRNATIONAL Ll [CiEem=)
Target IP Address:  12.166.119.150

ST/ MT 100 Series Configuration Application

Version: 3.2.n.n - FCI Copyright 2017

Figure400 The Configurataelcome Screen

A local USB connection to the PC is the primary communicétiditkiSBoGonnedb activate this connection. Ethernet communication i
an option for remotely connecting a PC using an Ethernet network Riduozléétdw shows@xample Process Data screen.
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€2 Fluid Components Intemational - Cenfigurator 3.2.n.n (USB) =] 8=
File  Help
F[ FLUID COMPONENTS TR
 INTERNATIONAL LLC Disconnect
Ethemet Connect Target IP Address: | 12.166.119.150
=- ST100A FLow
!

Advanced Setup Y

25 50 75 100%
Configuration
Diagnostics
Factory . Std Feet per Second
& FEL

Process Data
& FE2

Process Data
& Group Parameters
Group 1
+Grovp 2
Growp 3 TEMPERATURE

~Group 4
Growp 5 31 4 Degrees F

CALIBRATION GROUP
Group 1: Air

ALARMS AND FAULTS Aams Fauk

1 2 3 4 5 6

Figure410 ExampléProcess Data Screen

With the configuratsoftware running on the attached PC the user has access to allfeahfigsrablbe STA®EEries instrumevithen
prompted, entidve User Level Password (28 f@ak@arameter changes. For more detailed instructions on the cauffigaratioefer to
the ST100Series Configuratioftware man@EN003481

Note: An asterisk (*) shown next to a memuniteeptionadisplay meatisat the itemfisl o ¢ kdeedto tieedldw
meter communicating with the configurator. Note also that the HMI presents cahfigisabsettaigs

Real Time Clock

The ST1008eriesystem time is maintained by a kadteeyed real time clock that is set to Pacific Time at the factory. Synchronize the
i nst raysemtintedhei n st al | ledhl tiheowusirg the apmfigusation software. The real time clock cannot be set using the H
interface. If the real time clock is not set correctly, or becomes corrupted, the process data loggingdesgtarty will not work

Start the ST10@&riesonfiguration software applicationdSBc€onneain the welcome screen. Seleddtrenced Setbpanch from the
menu tree on the window's left side. Sdbatethad Timab.

(2 Fluid Components Intemational - Configurator 3.2.n.n (USE} [=n(EaR ==
File  Help
;[ FLUID COMPONENTS s
» INTERNATIONAL LLC Disconnect
Ethemet Connect |  Target IP Address: [12.166.119.150
B ST100A Advanced Setup
- Process Data
Basic Setup User Parameters | Ethemet | Date and Time | Downioad Calibration | Reboot Device | Fow Fitering
- Advanced Setup k
Corfiguration
 Diagnostics
Factory Date and Tme
=-FE1
Frocsss Data Date: | 4242018 [@v Time: | 9:01:11 AM
=-FE2
Process Data
o Group Parameters
Group 1 Setto System Date/Time
Group 2
Group 3
Growp 4
Group
Getfrom Device Sendto Device

Figure42d ExampléDate and Time Set Screen
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ClickGet from Devicd his displays the current date and the S&fie&&stem time. If needed, set the correct date usingdhleridial's
date picker and time using the $@ilther buttons. Clend to Devid® save the changes to the instrument.

Totaler Setup

The flow totalizer function accumulates the instrument total flow, much like the odometer on an automoluie.uHits emgihberseg fn
mass or volumetric units for the function to work. The totalized flow value is displayed ulidécaletdlow thte on the instrument display.
The totalizer is enabled and displayed by default. Use tBer&Rid@figuration software to set up the totalizer. The totalizer cannot be
programmed using the HMI menu interface.

Total
Flow Value

*
§/

Y
s
=
U,.
e
=\
=\
-

Figure430 Example Totalizer Display Showing Total Flow Value

Start the ST10@&riesonfiguratisoftware application. WiB Connean the home screen. Sele@dlee Setupranch from the menu
tree on the window's left side. Sel@atétieetab. Configure assited (check/uncheck the blogek). Clickend to Device save the
changes to the instrunfenter the user level pass@ioradvhen prompted). Cat from Devide verify any changes.

1) Fluid Components International - Configurator 3.2.nn (USB) (= e
File  Help
L TLUID COMPONENTS AT
» INTERNATIONAL LLC
Bihemet Connect | Target IP Address: [12.166.119.150
- ST100A Basic Setup - Group 1
Process Data
Basic Setup | Groups | Units | Pipe Size | Alamms | SD Card Logging Tm&w | Display Settings
- Advanced Seiup
Configuration
Disgnostics
-~ Factory
B-FE Totalzer
Process Dat

- FE2
- Process Data
£} Group Parameters Show Totalizer Value
Group 1
- Group 2

b G 3
oL Reset Totalizerto Zem

Group 4

[ Totalizer Enabled

Grous 5

Get from Device Send to Device

Figure440 Totalizer Setup Screen
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Tabler below summarizhs tod i filemang format.

TableB below lists example log file entries for a log file with the@ERHaBS.CSV

Table7 8 Log File Filename Forn@abcdxxcsv

YEAR(a) MONTHb) DAY(c) HOUR(d) MINUTExx)
LetterA Year LetterA Month Alphanumerig, Day LetterA Hour (0059)
A 2016 A Jan 1 1 A Mdnight 0059
B 2017 B Feb 2 2 B lam. o)

C 2018 C Mar 3 3 C 2am. o}
D 2019 D Apr 4 4 D 3am. o)
E 2020 E May 5 5 E 4am. o)
F 2021 F Jun 6 6 F 5a.m. o)
G 2022 G Jul 7 7 G 6 a.m. o)
H 2023 H Aug 8 8 H 7 am. o)
| 2024 | Sep 9 9 | 8a.m. o)
J 2025 J Oct 0 10 J 9a.m. o}
K 2026 K Nov A 11 K 10 a.m. o]
L 2027 L Dec B 12 L 11 a.m. o}
M 2028 o] o) C 13 M 12 noon o]
N 2029 8 8 D 14 N 1p.m. 3
o] 2030 o} o} E 15 ) 2 p.m. o}
P 2031 o} o} F 16 P 3 p.m. o}
Q 2032 o} o G 17 Q 4 p.m. o}
R 2033 o} o} H 18 R 5p.m. o}
S 2034 o} o | 19 S 6 p.m. o}
T 2035 o} o} J 20 T 7 p.m. o}
U 2036 o} 0 K 21 u 8 p.m. o}
\% 2037 o] o) L 22 \% 9 p.m. o]
w 2038 o} o M 23 w 10 p.m. o}
X 203 o} o} N 24 X 11 p.m. o
Y 2040 o] o) O 25 o] o) o]
VA 2041 o] o) P 26 o] o) o]
A 2042 o} o} Q 27 0 0 o}
o o} o} o R 28 o o o}
o} o} o} o} S 29 0 0 o}
o o} o} o T 30 o o o}
o} o o} o} U 31 0 0 o}
Note: 1. Af t er 26 years starting at vy eepeating@4odtmeshe al pha

for a 104ear span.

Table8 d Log File Entry Example

Year Month Day | Time | Flow Rate| Temperature| Pressure | Totalizer Faults Code
2019 8 10 | 8:58:00 89.198631] 0.028174 0 69269.365 0x00000000
2019 8 10 | 8:58:10 89.185516| 0.027597 0 69269.613| 0x00000000
2019 8 10 | 8:58:20 89.178818| 0.029547 0 69269.861| 0x00000000
2019 8 10 | 8:58:30 89.183357| 0.027222 0 69270.109| 0x00000000

44

Fluid Components International LLC



ST100A Series Flow Meter OPERATION

Process Data Log File Handling
There are two ways to access the files stored on the microSD card:

A Remove microSD card from the instrument and manually inéihsfecdildgeade
A Uploadelected log file@)a PC using a USB cable and theASSdié@onfiguraticsoftware

Remove microSD Card from the Instrument andTkdansedliziles with a Card Reader

A Using theOptionaHMi Ho |l d t he fAHot Kegoontdsesp Sehsor)ifloggéehBbPear
any open files on the microSD card allowing it to be removed safely.

A Using the ST10®eriesConfiguratiorSoftware ClickJSB Connean the welcome screen. SB&sit Setugranch from
the menu tree on the window's left side. S8BcCtre Loggingb. In th8ecure Digital Cdield clicRemove Micro SD
Card This closes any open files on the microSD card allowing it to be removed safely.

Open the ST10G&riedlind lidind physically remove the microSD catd $mokeatn the auxiliary badrert the card into an
appropriate chreader. Use a PC to wvimgpythe contents as desired.

Reinsert the microSD card using eitiogtitreHMI menu or the configuratifiwaras follows:

into th

A Using theOptionaHMI® Physi cal ly insert the microSD rd
Thi srethe gnal

Select fiLogger SDcard. 0 Select filnserted.
electronics elosure and return the ST B##ed4o normal operation.

A Using the ST10®eriesConfiguratiorSoftwared ClickUSB Conneain the welcome screen. SeleBesie Setugranch
from the menu tree on the window's left side. SieCatttkLoggingb. In thBecure Digital Cieddclickinsert Micro SD
Card Physically insert the microSD card into the electro®ikenGliekpepp dialog box. This signals the instrument that the
microSD card is present and ready Reursstall the blindditl return the ST1@Bkieto normal operation.

ca
0

Upload Selected Log File(s) to a PC Using a USB Cable andl 8eiggdafiguratiddoftware

It is possible to upload selected logdile®E using a USB cable and theASSd@xonfiguratisoftware withdbe need to
removehe memory card fronflihe meter

Start the ST100A configurstitvareClickJSB Connean the home screen. Sele®dbie Setupranch from the menu tree on the
window's left side. SelecBih€ard LoggingbRefer té-iguret5belowln theSD Card Log Fifemme clicRhow List of Log Files
Select the desired file(s) from the list displaygglo@ticBelected Log File@&)ile dialog pops up showing the host computer file
locations (like Windows Explorer). Select the desired location to store tlfiEharfdecikhen copied to the specified host
computer location.
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Configuring foASTE or Constant Power Measurement Methods

The default factory sensor heater configurati&n(&dagiivéensing Technolomyyvhictheinstrumerstutomatically transitions

betweeonstant Deltaoperatiotheater power to maintain Delta T proportional todtms)aarighoweperatiofconstanheater

powerand sensor Delt@rbportional to flow) to medbkaflewrate Refer tdheory of Operatipagel. The alternate heatevde
choice i€onstant Powmiodgonly)

Caution:

Only ircertaircases should the instrument be configured ffotn &8stant Power. Consult the factory

guidance determine if the Constant Power mode is optimum for your process conditions

Use the configuration softwaetttteheater mode ASTorConstant Poweas follows (refer to the ST100A Configuration Software

manuaD6EN00348or software details):

1.
2.
3.
Powerl05 mAor90 mA(default)
Note:

Access thAST Power Modab from th@onfiguratiobranch of the menu tBeeFigurel6below.
In theAST Heater Power Mizld, pull dowretfPower Settimgenu and selévnstant Powerr AST(default)
IfAST is selectegull down tiax. Currentenu and select thaximuraurrenat which the unit transitions to Constant

The VC and VD data fiald®AC valuassed in thieeatemods. Thiglatais for factory use only.

File  Help

£2) Fluid Componen

ts International - Configurator 3.2.n.n (USE)

(o] @ ]

AL

FLUID COMPONENTS

» INTERNATIONAL LLC USE Comnect

Ethemet Connect Target IP Address:

12.166.119.150

Disconnect

il Process Date

2 FE2

: Process Data

&) Group Parametars
Group 1
Group 2
Group 3
Group 4
Group 5

Configuration

Output | &-20mA User [ Modbus | Exiended Op. Mode | Group Switch Setup | AST Pow&Mode | Auodizry Input

AST Heater Pawer Mode:
Power Setting: 6T -
Max. Current: S0mA -

Sensor Type: F

Current Group: Group 1
Current Group Name: Air

Save Destination Group:  Curert Group =

Get from Device

Send to Device

Figured66 Example AST Power Mode Tab (Configuration)
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65.000
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Damping = 1.00
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63.600 i [ | [
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Data Logger Samples (Every 250 mS or 240/Minute)

C01406-1-1

Figure480 Chart: Flow Output Over Time with Vaftas Dampinyalues

Flow Input Moving Average (Boxcar) Filter

Use thé&lowinput Moving Average Fitileto smooth out tiputlowsignal using a moving average (boxcafhélteoxcar filter
averagethe lasiXnumber of readingdarger boxcaalue does better job of averaginhthe expense of a slower response time
The factory default boxedwe i8 (readingsWith readings occurring at 5 times a $bedadtory boxcar setting is an average of

the last 1.6 seconds.

Caution: High boxcar values result in reduced flow response time. Make sure that alarm cafiditiedsadremnot
using the moving average filter.

NAMURSetup

German standard NAMUR Ne#s fault detection scheme that quickly indicates an instrument fault BOdmvirgitsud
current outside the normal operating range ofithentysither to the low rangjee high range

Measurement Information Range
Failure ; Failure :
Information ﬂ M Information é‘l
I |
0 3.6|4 20 | 21 ——
mA
3.8 20.5

Figure490 NAMUR Fault

Use th&ST10@ Serieconfiguration software to enable/configure the NAMUR feptimealThent pakilinterfaceannot

access NAMUR.

ClickUSB Connean the home screen. Selec@dhnéguratidiranch from the menu tree on the window's left side.4s20ecAthe
Usertab. Click on teAMUR Enablatheckboto enable the NAMUR feature
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ST100A Series Flow Meter

OPERATION

Note:

The NAMUR settiffigéd in théd-20 mA Usamrbwill only show when the output is BEMorHART Flowf

Temperatutput is selectdetNAMUR settings will not show up. NAMUR only works on Flow outp!

Inthewindow'BIAMUReld defineheNAMURuUtputevebyclickingithelSetNAMURR®3.6mAor SetNAMUR@21.0mA Click
Send tdDevicaosavethesettingsotheinstrumento discara¢hanges juskitthescreerfdo not clickendto Devicé.

cess Data

€2 Fluid Components International - Configurator 3.2.n.n (USB) [E=R{EcE 5|
File  Help
S Z FLUID COMPONENTS o
e INTERNATIONAL LLC Disconnect
Ethemet Connect Target IP Address: |12.166.119.150
Configuration

Basic Setup

Advanced Setup
Configuration
Diagnostics
Factory

20mA #1

FE1 Manual mA Quiput:

u2

4-20mA

Manual mA Qutput.

Frocsss Date Click to Output Marual

Click to Qutput Manual

2
| L. Process Data
5 o Parmeters NAMUR Enabled
L Group 1
i Group 2
: ]
< Group 3 Set NAMUR @ 3.6mA
i Group 4

Group 5 Set NAMUR @ 21.0mA

Click to Test NAMUR

MNAMUR Enabled

Set NAMUR @ 3.6 mA

Set NAMUR @ 21.0mA

54401

Click to Test NAMUR

Get from Device

Send to Device

i-zcmilﬁser [ Modbus | Extended Op. Mode | Group Swich Setup | AST Power Mods | Audiary Input

Manual mA Qutput

420mA H3

)

Click to Qutput Manual

Figure500 NAMUR Output Level Selec{i$f0 mA User Tab)

When NAMUR is enabled, and a faiakfeidbled below)s detected, the2@ mA output is forced to the preselected NAMUR outp
level. Use ti@ick toTest NAMURutton (forces NAMUR output) as needed to verify the system setup and wiring.

Tabled d Fatal Faults that Trigger NAMUR

Fault Bit Fatal Fault Error Or Status Descriptions
1 CORE: any of these errors: 12C error, UART error, Mutex error or Watchdog Rese
4 CORE: unable to update procesPiatdlO_FE_DATA). Unable to obtain/use data f
active FEs.
6 CORE: detects FRAM/SPI error.
11 (Any) FE Board Temperature Out of Limits
14 CORE: unable to communicate with one or more FEs (PD_COMM_ERROR).
20 CORE: averaged temperature above fATe
21 CORE: averaged temperature above fTe
22 (Any) FE reports SENSOR_HEATER_SHORTED_FAULT.
24 (Any) FE reports SENSOR_HEATER_OPEN_FAULT.
27 (Any) FE reports SENSOR_ ADC_BELOW_ MIN_FAULT.
30 (Any) FE reports SENS@BROVE_ MAX_TEMPERATURE_FAULT.
31 (Any) FE reports SENSOR_ UNDER_ MIN_TEMPERATURE_FAULT.
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Figure520 Exampldnternal Delta R Scheduled Screen (After Clicking "Run test now...")

View idR files usingitiiRTest Logtab. Add these files to the microSD card for further analysig\tg thicih@ard Logs
Manually remove the microSD card to transfer these idR log files to a PC. Use a card readReras\desddbEsiDnCard from
the Instrument and Manuiedlysfer Files with a Card Resdpagds

Memory Cartog Files

TheidR logfiles al wa ¥yTsSRLnGGneod wihD ch i s amended every ti mearea new
always a new fil¢gh a unique filame (sdeg File Naming Convengiaget3d. The fault log is always named FAULTLOG. See
Figure&s3below for an example of how these files appear in Windows Explorer.

Figure530 Example microSD CdrdgFilesin Windows ExploredR LogProcess Data Lognd Fault Log

Figure540 Example Internal Defalog File Results (Data Formatted and Titles Added using Microsoft Excel)
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