DANE COUNTY DEPARTMENT of PUBLIC
WORKS, HIGHWAY and TRANSPORTATION

County Executive 1919 Alliant Energy Center Way ¢ Madison, Wisconsin 53713 Commissioner / Director
Joseph T. Parisi Phone: (608) 266-4018 * Fax: (608) 267-1533 Gerald J. Mandli

February 16, 2017

ATTENTION ALL REQUEST FOR PROPOSAL (RFP) HOLDERS
RFP NO. 316039 - ADDENDUM NO. 4
BIOGAS CLEANING EQUIPMENT FOR PIPELINE INJECTION
DANE COUNTY LANDFILL SITE #2
7102 U.S. HIGHWAY 12 & 18
MADISON, WISCONSIN

PROPOSALS DUE: TUESDAY, FEBRUARY 28, 2017, 2:00 PM.
DUE DATE AND TIME ARE NOT CHANGED BY THIS ADDENDUM

This Addendum is issued to modify, explain or clarify the original Request for Proposal (RFP)
and is hereby made a part of the RFP. Proposers must acknowledge this addendum on the
Addendum form and submit with Proposal as outlined in RFP Cover Letter.

PLEASE MAKE THE FOLLOWING CHANGES:
1. Requested Services and Business Information

a. Table 2. Gas Quality at Dane County Landfill Site #2

Data is collected using a Fluid Component International (FCI), Model No. ST98 after the
landfill gas has passed through the chiller (i.e. approximately the same location as the gas
sample was taken). See Appendix E for flow meter specifications.

Enclosures
Appendix E — Flow Meter Specifications

Receipt of the following addenda and inclusion of their provisions in this Proposal is hereby
acknowledged:

Addendum No(s). through

Dated

Signature

If any additional information about this Addendum is needed, please contact John Welch
at (608) 516-4154, or Welch@countyofdane.com.

Addendum No. 4
RFP No. 316039 -1- rev. 08/14
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APPENDIX E - FLOW METER SPECIFICATIONS

Proposal No. 316039 Appendix A



FCI ST98 Series Thermal Mass Flow Meters

Gas Flow Measurement Solutions
for Process and Plant Applications
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ST98 Series Features

Air and Gas Direct Mass Flow Measuring

Flow Rate, Total Flow, and Temperature Display
No Moving Parts, Lowest Maintenance

Line Sizes 1" to 42" [25 mm to 1066 mm]

Precision Calibrated

Fluid Temperatures to 850 °F [454 °C]

Rugged, All-Metal Agency-Certified Enclosures
Integral and Remote Electronics Versions
Comprehensive Approvals for Hazardous Locations

RS232C, HART® and PROFIBUS® Communications

110 Year MTBF

Model ST98 is an insertion flow meter for pipe sizes from 2 1/2" to 42"
[64 to 1066 mm]. Typical calibration range is from 0.75 to 600 SFPS [0.21 to 172 NMPS].!

Model ST98L is an in-line flow meter for use in line sizes 1", 1 1/2" and 2" [DN25,
DN40, and DN50]. Typical calibration range is from 0.006 SCFM to 1850 SCFM
[0.01 NCMH to 3140 NCMH].!
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The ST98 Air / Gas Mass Flow Meter Solution

ST98 flow meters combine proprietary equal mass thermal dispersion
flow sensing elements, precision electronics, and exacting fluid
calibrations, all packaged within rugged, industrial enclosures.
The ST98 Series delivers a superior air/gas flow measurement
solution that continuously meets performance specifications in the
most demanding process and plant applications with virtually no
scheduled maintenance.

ST98 flow meters feature FCI's patented no-moving parts flow
element design that provides direct mass flow measurement with just
a single process penetration. This saves you space and eliminates
unnecessary installation, expense, and performance degradation
associated with separate temperature and pressure sensors, and
density calculation devices needed with inferred mass flow techniques.
With no moving parts to plug or foul, ST98's deliver extensive cost
savings over alternative high maintenance technologies. The result
is an accurate and highly repeatable mass flow measurement at the
lowest total installed cost. In today’s complex process control schemes,
the ST98 Series provides accurate gas flow measurements essential
for process consistency, quality and safe plant operation.

Standard
Density

Flow
Computer

Mass Flow

Mass Flow Measurement
with FCI

Mass Flow

i GAS FLOW ' D :

FCl's ST98 Series features an accuracy of +1% of reading, 0.5%
of full scale and repeatability of £0.5% of reading. The turndown
ratio is factory preset to your application from a minimum of 10:1 to a
maximum of 100:1 and is field adjustable within the calibrated range.
ST98 flow meters are offered in a wide range of packaging options,
mounting and installation options that ensure configuration matched to
your exact application conditions. From compressed air to hydrocarbon
gases, single gases to bio-gas mixtures, ST98 flow meters are at work
improving processes throughout the world.

I At standard conditions of 70 °F and 14.7 psia [0 °C and 1,01325 bar (a) for metric
normal conditions]. Actual calibration range depends on actual fluid and conditions.



Sensors Optimized to Meet the Application Find your gas here?

FCI has provided thermal mass flow meter solutions
for all of these and more. ..

| High quality thermal mass flow measurement
:. “ ll begins with the sensor element in the flow stream.
— Only FCI combines six decades of field experience

with extensive R&D and performance validation Acetaldehyde Ethyl Acrylate Krypton Propadiene
—FPC Style S . . Acetic Acid Ethyl Alcohol Landfill Gas Propane
utilizing an on-premise flow laboratory with more )

) ) Acetone Ethyl Amine (CH, +CO,) Propanol
than 18 flow stands. FCl is the leader in thermal sl Fthyl Benzene M-Cresol Propyl Chloride
mass flow sensor innovation, reducing the size Acetyl Chloride Ethyl Bromide Mercury Propylene
of instruments, accelerating response time and Acetylene Ethyl Chloride Methane Propylene Oxide
improving overall operation in applications with ii{lcm ’ E:EV: sl“"”det met:aln/i' » Propyne

. . . oride ercaptan ethyl Acetate .
—FP Style dramatic temperature swings. Further, ST98 Series A Vo (LR i P-Xylene
Element ] mmonia Ethylene Methyl Alcohol R-11
flow elements are all-welded to ensure maximum Aniling Ethylene Methyl Amine -
strength, durability and leak prevention, and they Argon Dichloride Methyl Butane R-113
are offered standard in either 316L stainless steel Benzene Ethylene Oxide ~ Methyl Fluoride o
or Hastel |0y—C276 Bio-Gas Flare Gas Methyl Formate R.114B2
L . (CH,+CO,) Fluorine Methyl Hexane RA15
— S Style To maX|mlze performahce.and IF)ng lifefor Boron Trifluoride  Fluorobenzene Methyl Hydrazine R-116
Element your applications, ST98 Series is engineered and Bromine Fluoroform Methyl R_12
offered with a choice of flow element styles. The Bromobenzene Freon-11 Mercaptan R: -
—FPC style is an exclusive FCI design that features a patent-pending Butadiene Frean-12 Al
flow conditioner, fast response time and a protective shroud. For Butene Freon-13 Methy! Pentan
o p p o Butylene Oxide Freon-14 Methylal R14
many applications with clean gases and for compressed air using an Butyne Freon-21 Methylene R-142B
insertion style instrument, the —FPC is the recommended solution. For Carbon Dioxide ~~ Freon-22 Chloride R-152A
the in-line Model ST98L, the —FP is the preferred solution. In other Carbon Disulfide  Freon-23 Morpholine 226
applications such as wet, dirty, erosive, or corrosive gases or with Lt Sils A WA eirs
idlv ch ing fi h . is | . Carbon Halon Naphthalene R-22
rapi y.c anging tfiow r.a.tes, whnere resppnse time Is less |mp0.rt.ant, Tiadilaiie Mielfi Natural Gas R-23
the =S is regularly specified. Table 1 provides a summary of conditions Carbonyl Sulfide  Heptene N-Butane R-500
and characteristics to consider in selecting a flow element style. Chlorine Hexanol N-Butane R-502
Chlorobenzene Hexene N-Butanol R-503
H H Chloroethane Hydrazine N-Butyl Alcohol R-504
ST98 Series Flow Element Selection S Do e
Flow Element _FPC P s Chloromethane Hydroggn N-Dodecane R-C318
— — Chloroprene Bromide Neon Saturated Steam
Conditions or Characteristics Cis-2-Butene Hydrogen Neopentane Silane
All clean gases u O O Cis-2-Hexene Chloride N-Heptane S
Air/compressed air [ | O [l Cumene Hydrogen N-Hexane Tetrachloride
Slightly dirty gases O [ | O Cyanogen Cyanide Nitric Oxide Styrene
Damp/moist gases O [ | O Cyclobutane Hydrogen Nitrogen Sl Bl
Very dirty gases O [ ] Cyclohexane Deuteride Nitrogen Dioxide Sulfur
Wet gases O ] Cyclooctane Hydrogen Nitromethane vl
Erosive?2 ] Cyclopentane Fluoride Nitrous Oxide Sulfur Trioxide
Corrosive ™ Cyclopropane Hydrogen lodide N-Nonane -
Particulates in flow stream? O ] Decenl? Hydroge.n i Thiophene
Pulsing m m Deuterium Peroxide Nonene Tiani
- Deuterium Oxide ~ Hydrogen Sulfide ~ N-Pentane franim .
Fast response time | [ | . ) . Tetrachloride
Dynamic temperature swings = = Diethyl Amine lodine N-Propanol
Ry ] f - 4 - Diethyl Ether Isobutane N-Propyl Alcohol PluenzeB
apid or erratic changes in flow requir- . ) rans-2-Butene
ing smoothed response and output | Dfethyl Ketone |sobutene N-Propyl Amine et A
Less-than-ideal sraight ran Digester Gas Isobutyl Alcohol ~ N-Undecane RS AT
-t Triptane
(without Vortab® flow conditioning) u (CH+CO)) Isoheptane Octene P i
- - Dimethyl Ether Isohexane Oxygen Uranium
Frequent cleaning required O [ | . :
- - - Dimethyl Isooctane 0-Xylene Hexafluoride
With VeriCal option and ST98 models [ ] .
) Propane Isopentane Ozone Vinyl Acetate
M = Excellent performance, preferred soI}Jtlon Dimethyl Sulfide lsoprene p— Vinyl Chioride
[] =Good performance, acceptable solution . .
= Not recommended Ethane Isopropyl Alcohol  Pentene Vinyl Fluoride
Ethanol Isopropyl Amine Phenol Vinyl Formate
2 Chromium carbide coating also available—contact FCI Ethyl Acetate Ketene Phosgene Water Vapor



Robust, Rugged Electronics and Transmitter

ST98 Series transmitters feature robust, microprocessor-based
electronics that undergo rigorous testing and quality assurance
checks to ensure continuous, reliable long-term operation in the most
demanding installations. The electronics feature FCI's exclusive,
multi-poly curve fit linearization technique to achieve maximum flow
measurement accuracy and repeatability. All gas calibration data
specifics for your meter and your application are stored in non-volatile
memory and always retained in the event of a power loss.

All' wiring terminal blocks are easily and safely accessed through
the ST98 enclosure’s front door or via the removable dual-covers of the
explosion-proof transmitter. The instrument’s universal power supply
accepts AC (85 to 260 volts) or 24 Vdc. The transmitter’s analog output
is field selectable as 4-20 mA, 0-5 Vdc, or 0-10 Vdc. An optional digital,
2 line-by-16 character LCD is available to display flow, temperature
and total flow.

Digital Communications

ST98 Series models include a serial RS232C I/0
port. Instrument configuration and comprehensive
diagnostics are performed via simple connection
to a portable PC via hyperterminal mode, or via \
a FCl Model FC88 portable programmer. Actual FC88

ST98 Insertion
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measurements, including flow rate, total flow, temperature values,
and diagnostics are continuously accessible from the serial output.
The industry standard HART and PROFIBUS digital communications
protocols are also an available option.

HART . |
FIELD COMMUNICATIONS PROTOCOL . @ @ .

B HART Field Communications Protocol For connection in
HART networks, the ST98 flow transmitter supports two-way
communications for easy access to measured process data,
diagnostics, calibration and configuration information. Both
flow and temperature data are available as PV1 and PV2 within
the HART Protocol. FCI's HART manufacturer ID is 0000A6 and
the ST98 device type is 0078. Device description (DD) files are
installed and downloadable from the HART web site.

B PROFIBUS Process Field Bus ST98's PROFIBUS interface
supports connection in a PROFIBUS network as a —DP device.
The communications protocol is fully Profile 3 compatible. In
addition, FCI optionally offers single instrument and enterprise
level DTM software packages to facilitate and reduce the costs
of integrating ST98 into the PROFIBUS network. ST98's PROFIBUS
has been certified by the PROFIBUS organization, certification
number Z01212.

ST?8L In-Line

Hazardous Locations
Blind Integral Integral Transmitter Rugged
Transmitter with Local Display Electronics
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Rugged Packaging for Long Service Life and
Installation Choices to Match Your Application

ST98 flow meters are offered in several enclosure configurations
to ensure application reliability, readability of the digital display,
ease of installation and accessibility. These include a weatherproof,
carbon steel NEMA/CSA Type 4 [IP66] rated enclosure, an
aluminum NEMA/CSA Type 4X [IP66] rated enclosure, or an
aluminum explosion-proof enclosure for hazardous locations.
Agency approvals include FM, CSA, ATEX, GOST/RTN, IEC, CPA,
and NEPSI. Any of the transmitter enclosure choices can be ordered
integrally mounted with the sensor probe or for remote mounting
up to 1000 feet (350m) away. Hazardous location approvals
meet Class | & Il, Div.1 & 2, Groups B, C, D, E, F & G; and per
ATEX/IECEx 112 GD Exd IIC T4.
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Process Connection Choices
for Installation Ease

Standard process connections for the ST98's
insertion flow element are a 3/4 or 1 inch
male NPT stain-less steel compression
fitting with either an adjustable teflon
ferrule, rated to 150 psig [10 bar(g)]
and 200°F [93°C], or a stainless steel
ferrule, rated to 250 psig [17 bar(g)]
and 500°F [260°C]. Optionally avail-
able are ANSI or DIN flanges, and
retractable packing glands with 1 1/4 inch NPT or flanged
connections. The ST98 insertion flow meter is offered in three
standard element lengths of 6, 12, or 21 inches [152, 305 or
533 mm], which are field adjustable for final insertion depth to match
your application. Longer and fixed insertion lengths, and all-welded
process connections are also available upon request. High temperature
service model ST98HT is available as a 1 inch male NPT or flanged
in fixed insertion lengths up to 60 inches [1524 mm]. Adjustable
insertion length requires retractable packing gland configuration.

For the ST98L in-line model, the standard process connections
are male or female NPT and ANSI or DIN flanges. The flow tube
or pipe length is 9-times its nominal diameter (e.g. a 1 inch pipe
model will have a 9 inch long flow tube). Additionally, ST98L may be
supplied with built-in Vortab® flow conditioners to reduce straight-
run requirements and eliminate swirl and distorted flow profiles.

Packing Gland/
Ball Valves

FCI's World Class Calibration
Ensures Installed Accuracy

ST100 Series models are tested and calibrated to rigorous
standards so that you get the instrument that does the job
specified. To design and produce the highest quality flow
instrumentation, FCI operates a world-class NIST traceable
flow calibration laboratory with more than 17 flow stands
certified to meet such stringent standards as MIL-STD 45662A
and ANSI/NCSL Z-540.

To achieve the highest possible accuracy in ST100 Series,
FCI utilizes these precision flow stands to flow actual gases
and reference fluids matched to the temperature and process
conditions of your application. Further utilizing the extensive
flow laboratory capabilities, FCI has developed an all new,
patent pending and scientifically engineered SpectraCal gas
equivalency algorithm as an economical alternative to actual
gas calibration.

Other suppliers are often limited only to air calibrations
and rely on non-field tested or un-validated theoretical
equivalencies for other gases and gas mixtures. This procedure
can be inadequate and create measurement and output
errors well outside published specifications. FCI calibration
capabilities are un-matched in the industry, providing you with
total confidence that your installation meets its published
specifications and your application needs.

More than 18 precision flow
stands to match NIST traceable
fluids, process conditions, flow
rates and line sizes specified in
your application.




ST98 Special Configurations

ST98HP - High and Uttra High Purity Applications

For gas applications in pharmaceutical, biotech, food, beverage,
semiconductor, or other industries where high purity finishes are
required, the model ST98HP is the solution. The ST98HP provides
all of the standard features and options of the ST98, combined with
electropolish finishes and sanitary process connections. STI8HP is
available for line sizes 3/4 inch through 4 inches. The ST98HP is offered
in two versions:

B High Purity 15Ra finish with a
sanitary flange mated to a 316L in-
line flow tube. The flow tube can
be specified for either butt weld or
sanitary flanged process connections.

STI8HP is engineered for High
B Ultra High Purity 10Ra finish with  Purity applications.
a VCR connector mated to a 316L
in-line flow tube. The flow tube
can be specified for either butt
weld or sanitary flanged process

connections.

ST98B - Compressed Air/
Air [ Nitrogen

The STI8HP for Ultra High
Purity applications has a 10Ra
finish.

Specifically ~ for  applications  in

compressed air, air, or nitrogen, FCI
manufactures the ST98B models as
standardized configurations of the
ST98. The pre-configured and calibrated
ST98B is easy to order and stocked for
quick delivery.

Model ST98B-CA, for compressed
air, is calibrated for a range of 6 to 600
SFPS [1.8 to 183 NMPS]. Model ST98B-
AN, for air or nitrogen, is calibrated for 1.25 to 125 SFPS [0.4 to
38 NMPS]. The insertion element has a 3/4 inch diameter (with
-FP element) and is offered in two U-lengths; 6 inch [152 mm] and
12 inch [395mm] with male NPT compression fitting and Teflon
ferrule for field adjustment to the final insertion depth. The flow
meter’s transmitter housing is the NEMA 4 [IP66] carbon steel
box, and can be ordered as a blind unit or with LCD digital display,
in an integral or remote configuration. All other specifications of
the ST98 insertion are standard.

Standardized ST98B models are
pre-configured and calibrated for
compressed air / air or nitrogen.

ST98 Special Treatments, Options and Accessories

Fluid Components International is committed to providing solutions
for even the toughest application challenges. FCI has engineered
a variety of options and accessories for ST98 models to perform
in extraordinary conditions — just a few examples are shown here.
Contact FCl with any special needs or for engineered solutions to your
specific application.

B Vortab Flow Conditioners For
plant conditions with limited piping
straight-run or significant flow
disturbances, FCl ensures accurate
and repeatable measurements using
Vortab flow conditioners. The
patented, proven Vortab technology
is widely recommended by industry
experts to be the single most effective
solution for flow conditioning and flow
straightening. FCI is the only thermal
dispersion flow technology provider
authorized to provide Vortab flow
conditioners with its products.

Vortab® Flow Conditioners ensure
accurate and repeatable flow
performance.

B Sun and Wind Enclosure Shades
In outdoor installations with constant
heat, glaring sun or blowing sand,
special sun shades provide additional
protection to ensure reliability
and operations of the transmitter
electronics and the LCD digital display
when used with remote enclosures.

A sun and wind shade will help
protect the remote transmitter.

B Element Coatings and Materials
For service in highly corrosive gases
or with erosive particulates, FCl can
provide special coatings and wetted
materials to protect the element
and provide longer service life.
Examples include Kynar, Tantalum,
and Chromium Carbide.

Protective coatings are available
for highly corrosive and erosive
enviroments.



ST98 Series Features

Dual conduit ports for separate power
input and signal output lines

Universal AC and DC
power supply

po
5 [;Lum COMPONENTS IN

Global Agency Approvalsof — g
entire instrument for hazardous
location installations:

FM, ATEX, CSA, IEC,
GOST/RTN, CPA, NEPSI

Permanent laser-etched depth gauge

markings; ensures accurate centering
of adjustable-length elements

Insertion

Remote up to 1000" [300m]

Weather-proof, ruggedized,
enclosures
— Choices for local or
remote mounting
— Choices of NEMA/IP
rated box or hazardous
location installation

Easy-to-read, 2-line LCD display
— Display flow,
temperature, and/or total
flow with engineering
units

— Display service codes

Analog and digital communications
outputs
— 4-20mA or 0-10 Vdc
— RS232C, HART, or
PROFIBUS DP

Multi-function: measures mass
flow rate and temperature

and In-Line styles
to match pipe
size application

Simple, adjustable installation with
threaded NPT connector; Teflon or
metal ferrule seals

Stainless steel or Hastelloy-C
wetted parts

All welded sensor elements for
maximum service life and leak-
proofing

Precision, wide-ranging
Platinum RTD sensors

Exclusive equal mass elements
provide optimum performance
in processes with wide
temperature swings



ST98 Series Mass Flow Meter General Specifications

Instrument

Flow Range
ST98 Insertion Flow Element: 0.75 SFPS to 600 SFPS
[0.21 NMPS to 172 NMPS]
STI8L In-Line Flow Accessory: 0.0062 SCFM to 1850 SCFM
[0.01 Nm3/h to 3,140 Nm3/h]
— Air at standard conditions; 70 °F and 14.7 psia
[0°C and 1013,25 bar(a)]

Media: All gases that are compatible with the flow
element material

Accuracy

Flow: + 1% reading, 0.5% full scale standard accuracy
Temperature: +2 °F [+ 2 °C] (display only, flow rate must be greater
than 5 AFPS [1,5 m/sec])

Special higher accuracy calibration options available,; contact FC/

Repeatability
Flow: +0.5% reading
Temperature: +1°F [+1°C] (flow rate must be greater than 5 AFPS)

Temperature Coefficient

With optional temperature compensation. Valid from 10% to 100%
of full scale calibration.

Flow: Maximum +0.015% of reading / °F up to 850 °F

[+0.03% of reading/ °C up to 454 °C]

Turndown Ratio
Standard: Factory set and field adjustable from
10:1 to 100:1 within calibrated flow range

Temperature Compensation
Standard: +30 °F [+ 16 °C]
Optional: + 100 °F [+55°C]

Agency Approvals
FM, ATEX, CSA, CRN, IEC, CPA, NEPSI, GOST/RTN,
CE, PED (system approvals) T

Calibration: Performed on NIST traceable equipment
MTBEF (calculated): 110 years

Flow Element

Material of Construction
All-welded 316L stainless steel; Hastelloy-C optional

Operating Pressure
Metal ferrule: 250 psig [17 bar(g)]
Teflon ferrule: 150 psig [10 bar(g)]

Operating Temperature (Process)

ST98 Insertion Style:

-40°F to 350 °F [-40°C to 177 °C]

(optional) -40 °F to 500 °F [-40 °C to 260 °C]

STI8HT Insertion Style (High Temperature Service): * 1
-40°F to 850 °F [-40°C to 454 °C]

STI8L In-Line Style:

-40°F to 257 °F [-40°C to 125°C]

ST98 Insertion Flow Element

Process Connection:

3/4" or 1" male NPT stainless steel compression fitting: adjustable
Teflon ferrule; 150 psig [10 bar(g)] and 200 °F [93 °C] max., or metal
ferrule; 250 psig [17 bar(g)] and 350 °F [177 °C] max.;

thread-on flange optional; 1 1/4" male NPT or flanged retractable
packing gland optional *

Insertion Length: Field adjustable lengths —
1"t06"[25to 152 mm]

1"t0 12" [25 to 305 mm]

1"1021"[25 to 533 mm]

Custom lengths optional *

STI8L In-Line Flow Tube

Insertion flow element is threaded and keyed in an in-line flow
tube, calibrated and supplied as a spool-piece; accessories include
low flow injection tubes and built-in Vortab flow conditioners for
optimum low flow rangeability and performance

Size: 1" diameter tubing; 1", 11/2" or 2" schedule 40 pipe
Length: 9 nominal diameters

Process Connection: Female NPT, male NPT,

ANSI or DIN Flanges

Option: Flanges sized for flow tube

Remote Transmitter Configuration: Transmitter may be mounted
remotely from flow element using interconnecting cable (up to
1000 [300 m])*

Flow Transmitter

*%

0t
®

Operating Temperature: 0 °F to 140°F [-18° to 60 °C]

Input Power: 85 Vac to 265 Vac or 22 Vdc to 30 Vdc,
7 Watts maximum, 230 mA maximum

Outputs
Analog: Single output selectable as 4-20 mA** (700 Q max. load),
1-5 Vdc, 0-10 Vdc or 0-5 Vdc. (Vdc: 100K Q min. load)

With fault indication per NAMUR, NE43 guideline: field selectable for
high (>21.6 mA) or low (=3.75 mA) output signal is isolated from input
power on AC Powered mode only)

Digital: Standard: RS232C Serial 1/0

Optional: HART, full two-way communications*;
PROFIBUS, DP Profile 3 (Certification #201212)

Digital Display (optional): LCD, 2 line/16 character per line,
indicating flow rate and process temperature and/or totalized flow

her Options

Vortab Flow Conditioners:

Model STI8L (in-line) can be provided and system calibrated with
Vortab flow conditioners; refer to FCI+Vortab literature and contact FCI

Model FC88: Hand-held, portable FCI flow meter field
programmer; attach to ST98 1/0 port for instrument set-up
and trouble shooting

Some configuration restrictions apply to STI8HT configured for 850 °F
[454 °C] service. These include, but may not be limited to the following:
Must select remote transmitter configuration. Insertion element is fixed
length with 1" male NPT or adjustable with selection of packing gland.
Contact FCI for more information.

Agency approvals for 850 °F [454 °C] version pending. Contact FCI for
current availability.



Enclosures
For Integral Configurations
(Flow Meter/Transmitter Together)
Ordering
Code Number A 1 B
Type|  Carbon Steel Box Aluminum Box Aluminum Round
. . 0°Fto 140°F 0°Fto 140°F 0°Fto 140°F
CHPETAUIE | 1.18°C 0 60°C] [-18°C to 60°C] [-18°C to 60°C]
ot NEMA4,1pG5 NEMA 4X, 1P66 NEMA 4X, 1P66
Installation
Area Rating
(System Appvls)
NI, Class |, Div 2, NI, Class |, Div 2, XP, Class |, Div 1, Groups
FM/CSA Groups A, B C.D; Groups A, B C,D B,C.D
S, Class I, D|v2 Groups FG; | S, Class Il, D|v2 Groups F.G DIP, Class II/Ill, Div 1,
S, Class IlI, Div2 S, CIassIII Div2 Groups EFG
112G ExdIICT6...T1
ATEX N/A N/A 112D Ex tD A21 P66 T85 °C...
T450°C
ExdIICT6orT5
Tamb (Housing) = -40 to +40°C, T6
[ECEX N/A N/A Tamb (Housing) = -40 to +60°C, T5
Tn (Sensing Element) =-40to +177°C
For Remote Configurations *
(Flow Meter Element Separated from Transmitter)
Urd;rizg Element Transmitter | Transmitter | Transmitter | Transmitter
oade
Number | C,2,DorE C 2 D E
Te| Aluminum Carbon Steel | ~ Aluminum Aluminum Panel Mount
Box Box Round
Tomperature 0°Fto 140°F | 0°Fto 140°F | 0°Fto 140°F | 0°Fto 140°F | 0°Fto 140°F
: [-18°Ct0 60°C] | [-18°Cto60°C] | [-18°Cto 60°C] | [-18°C to 60°C] | [-18°C to 60°C]
Eaviongelel | NEMA4 IPGT | NEMIA4, PG5 | NEMA X, PGS | NEMA 4K, PG5 None
Installation
Area Rating
(System Appvls)
XP Class|,Div1, | NI, Classl,Div2, | NI, Classl,Div2, .
FM/CSA Groups B,C.D Groups AB,C,D | GroupsABC,D Xgr%lgsz IB %"61’
DIP, Class I, | S,ClasslDiv2, | S,ClassllDiv2, ps Db N/A
Div1, Groups F.G Groups F.G D|1P,glass IIIEI::,[E]W
GroupsEFG | S, Classlil, Div2 | S, Classlil, Div2 | 1 OrOUPSER,
126 Exd IC 28 bcgic
T6...T1
RTEX |y ppyip ot ipr| /A N/A 12D B0 A N/A
T85°C...T450 °C T450°C
ExdlICT6or TH ExdlICT6or TH
Tamb (Housing) = Tamb (Housing) =
Tomb Housig Tomb Housig
am ousing) = am ousing) =
IECEX | 4019 460°C, T5 N/A N/A 4010 460°C, T5 N/A
Tp (Sensing Tp (Sensing
Element) = -40to Element) =-40to
+171°C +171°C

More Air/ Gas Mass Flow Meter Solutions

In addition to the ST98 Series, FCI manufactures a broad
line of thermal dispersion flow meter products for industrial
and plant applications. From general-purpose air flow
measurement to special-function, mixed gas flare flows;
from small line sizes to the largest stacks and ducts,

FCI has the selection to best solve your applications

and ensure optimum solutions. Contact your local FCI
representative or visit www.fluidcomponents.com

for detailed product information and specifications

on these products.

W ST50/ST51 models are compact
and economical, yet full
featured meters designed for
air, compressed air and nitrogen
applications.

W ST75/ST75V is a compact,
in-line meter with extensive
standard features that is the
economical, easy-to specify
alternative to other maintenance
intensive flow technologies.

B ST100 Series is industry’s most
advanced gas flow meters. All
gases, flow, temperature and
pressure, multiple outputs, bus
communications, graphical display,
multiple calibrations, VeriCal, on-
board data logger, and more.

B MT Series "multi-point”
flow measuring systems
can be configured with
two (2) to sixteen (16) flow
sensing elements to optimize
measurements within the
largest of pipe and duct sizes.

B FLT93 Series are the industry’'s
leading flow switch. Ultra
rugged, highly repeatable for
all gases and liquids. FS10A
flow monitor is specifically
designed for use in analyzers
and sampling systems.

FLT93/FS10A




Integral Transmitter

Model ST98 Insertion Flow Meter

NEMA 4 Carbon Steel (Standard) or NEMA 4X, Aluminum

Compression Fitting

4.00
037 1[2%[]] T onoz [ —] ﬁgg] |~— Optional Teflon or Metal Ferrule
1l H ﬂ Ve 4X031 3/4 0r 1 Inch NPT
? == | Process Connection 0.80
C [20]
675 | D I 4? = F
[171] 0.88
‘ ‘ ? { [22]
T | g
Optional Display J ; »l 131 2X 3/4 Inch . *F
Enclosure Meets _ 7.50 [33] NPT Port FP" Style Head
Water and Dust = [191] 7.50
tight Approvals max f————  [191] U Length
max
Hazardous Locations, Aluminum
hs&a Enclosure Meets Explosion Proof
. . 137 nclosure Ivieets cxplosion rroo
Optional Display [ u] Water and Dust Tight Approvals
Compression Fitting
2X 3/4 Inch NPT Optional Teflon or Metal Ferrule 2X Locking Cover Screw
3/4 orl 'C”':h NPtT Mounting Orientation
rocess Connection a1 of Flat Spot to be 5" Style Head Shown
i [236] | Parallel to Flow
: \
0.80 T I N 0.8
External Grounding Screw [éU] ?9%? -|@ {
y 9.50 | T
{ [241] —=~— Ulength - — “FP” Style Head
mex >—A— Ulength

Enclosure Meets Explosion Proof
Water and Dust Tight Approvals

Remote Configuration
Flow Element; Hazardous Locations, Aluminum

Mounting Orientation of Flats
to be Paralell to Flow

[123] Compression Fitting,

4.83
Teflon or Metal Ferrule

"S" Style Head Shown

[

L 0.80

[20]

540 f T “H* i =
[137]
430 3/4 or 1 Inch NPT
\ [109] Process Connection
¢ ] o

Cover Lock

\ 1 Inch NPT Port

"FP" Style Head i
7

External Earth Grounding Screw
9.62

! o

[22)

[244]
max

Enclosure: NEMA 4 Carbon Steel or NEMA 4X Aluminum

—— ‘ 5.00
400 — o s
(102] Optional Display 237 I~ g —
113
X031 — 160 ‘* 9 1
[8] r J
— 538 "
375 * s = ‘ 150 \ /
: vl —|= (38)
75 |
95
f191) (% N I f 5 I -
\ ?7[[]5(]] ‘ I 2X Locking _?77 4 ,}44;/
100 | 3X3/4 Inch NPT Port Cover Sorew
2] 6.91 1.63
_ [176] )
VQJ

10

A—  Ulength —»‘

9.31

‘ 3X3/4

Inch NPT

Optional
Display

2X0.311(08]
Mounting
Holes

325

183



Model ST98L In-Line Flow Meter

Integral Transmitter
NEMA 4 Carbon Steel (Standard) or NEMA 4X, Aluminum

Enclosure Meets
Water and Dust Tight

3.00
Approvals —! e |-
400 ‘ ° | 1.50
- : 38]
Optional Customer ™ noz =~ 2X 3/4 Inch NPT Port [
Process Connections X031 — 100
e ] e
E r (601
| i 9.70
Female NPT 52275 ' Mounting Origntation of [246]
(222) Flange Mounting Hole Flats to be Parallel to Flow Max
|IH[|I|:S Optional Display Positioned to Split Flow
Male NPT 037 750 FLOW —p
9] [181]
max
Sensor L I_
Element 7DIA 20IA |~
A Dimension ———
Hazardous Locations, Aluminum
2X 3/4 Inch NPT
9.31
I~ (238 Enclosure Meets
- 538 - Explosion Proof, Water
[137] and Dust Tight Approvals
] Optional Display
5.20 External Grounding Screw 10.,\&3/'[267]
] C (132) Mounting Orientation of Flats N
Lobe Parallel to Flow
FLOW
— — NEONT N
2X Locking e .
0 Cover Screw With or Without L
= VORTAB
Flange Mounting Hole
Positioned to Split Flow
0 = 7DIA 2DIA  f=—
Sensor Element f=—— ADimension —
Note: Optional flange connections are shown for reference only.
Standard process connection is male NPT.
Remote Configuration
Flow Element: Hazardous Locations, Aluminum
Transmitter: See Remate Configurations for ST98 Insertion Flowmeter
931
|- 468 ___| |
(119 F 5 - [236]
Enclosure Meets Explosion =l

Cover Lock

Proof, Water and Dust 7
Tight Approvals \ L/
5.38

483 1050 267] 137)
123 - -
1z Max =

‘ L L
{ Mounting Orientation ; [N
\— 2X Locking Cover Scr

External Earth
Grounding Screw

1 Inch NPT Port
of Flats to be ow
3.00
Chassis A Parallel to Flow ) | e 500
Grounding Lug | ‘ [127) - ‘

Ti / 3X3/4
Flange Mounting _ - 579;] [ Inch NPT
Hole Positioned — =5 Optional
to Split Flow D FLOW —s= —= Display

150

D r 38 2X0.31(08]

\ + Mounting

Sensor Element —1 L With or Without Vortab L - Holes
V4
: 7DIA 20A  f=— Rl
[109] o A
f=—————— ADimension ——— |
- 540 _ | 163
[137] [41] 3.25
[83]
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