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Preface

Thismanual describesthe NetScanner System I ntelligent Pressure Scanner modules(Models
9016, 9021, and 9022). It does not cover the 98RK Scanner Interface Rack, model 9816
Intelligent Pressure Scanner, nor model s903x (Pressure Standards/Controllers) and the 9116
Intelligent Pressure Scanner. These productsare covered intheir individud User’ sManuals.

This manual is divided into seven (7) chapters and several appendices, each covering a
specific topic. They are summarized below:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

Chapter 7:

Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:
Appendix G:

General Information

I nstallation and Set Up

Programming & Operation

Calibration

Service

Troubleshooting

Start-up Software

describes Models 9016, 9021, and 9022
Intelligent Pressure Scanners and their
various options.

describesthe unpacking and inspection of
a module, and its connection to power,
pressure, and acommunicationsnetwork.

provides theinformation needed to
program a module from a host computer
and to get meaningful data from it.

describes methods of calibrating a
module.

describes general safety precautions and
mai ntenance procedures.

describes module troubleshooting
techniques.

briefly describes NUSS software.

All Commands — Quick Reference

Response Error Codes
Cable Diagrams
Module M ounting Dimensions

NetScanner System Range Codes
NetScanner ™ System/9000 Series Products

Binary Bit Map
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Our Company

Pressure Systems|ncorporated, (PSI) devel ops, manufactures, and serviceslevel and pressure
measuring instruments where the highest leve of traceable accuracy is required for
aerospace, industrial, municipal, and environmental applications. Our products have
becometheworld standard for electronic level and pressure measurement and scanning. We
are committed to the highest quality design, manufacture, and support of level and pressure
instrumentation that is in the best interest of our customers. PSI is an 1SO9001:2000
certified company.

Our Warranty

Pressure Systems, Inc., warrants NetScanner ™ System productsto be free of defectsin
material and workmanship under normal use and servicefor one (1) year.

Technical Support

Monday through Friday, during normal working hours, (7:30 am through 5:30 pm,
Eastern time) knowledgeable personnd are available for assistance and troubleshooting.
Contact the Applications Support Group or the Customer Services Department at
Pressure Systems (757-865-1243 or toll free 1-800-328-3665) if your scanner is not
operating properly or if you have questions concerning any of our products. E-mail
assistance is available by contacting A pplications@PressureSystems.com.

M er chandise Return Procedures

If your scanner needs to be returned to Pressure Systems, obtain a Returned Merchandise
Authorization (RMA) from the Customer Service Department.

Be prepared to supply the following information when requesting the RMA:

Part number

Seria number

Complete description of problems/symptoms

Bill Toand Ship To address

Purchase order number (not required by PSI warranty repairs)
Customer contact and tel ephone number

The above information, including the RMA number must be on the customer’s shipping
documents that accompany the equipment to be repaired. PSI aso requests that the
outside of the shipping container be labeled with the RMA number to assist in tracking
therepars. All equipment should be sent to the following address:
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ATTN: PSI REPAIR DEPARTMENT (7-digit RMA number)
Pressure Systems, Inc.

34 Research Drive

Hampton, Virginia 23666

PSI will return warranty items prepaid via UPS GROUND. If the customer desires
another method of return shipment, PSI will prepay and add the shipping charges to the
repair bill.

Incoming freight charges are the customer’ s responsibility. The customer is dso
responsible for paying shipping charges to and from PS| for any equipment not under
warranty.

All products covered under the PSI warranty policy will be repaired at no charge. An
analysis feewill be charged to quote the cost of reparing any item not under warranty. If,
for any reason, the customer decides not to have the item repared, the analysis fee will
still be charged. If the quote is approved by the customer, the analysis fee will be waived.
The quote for repair will be based on the PSI flat rate for repair, calibration, and board
replacement. When these prices do not apply, the quote will be based on an hourly labor
rate plus parts. All replaced parts are warranted for 90 days from the date of shipment.
The 90-day warranty is strictly limited to parts replaced during the repair.

Website and E-M ail

Visit our website at www.PressureSystems.com to look at our new product rel eases,
application notes, product certifications, and specifications. E-mail your questions and
comments to us: Sales@PressureSystems.com.

Our Firmware

This manual was prepared for various versions of module firmware as were released at the
time of thismanual publication. Addendawill be distributed as deemed necessary by PSl.
Any questions regarding firmware upgrades may be addressed to the Applications Support
Group. Firmware revisions, manual addenda, and utility software may also be obtained
from the PSI web page at www.Pr essur eSystems.com.

Our Publication Disclaimer

This document is thoroughly edited and is believed to be thoroughly reliable. Pressure
Systems, Inc., assumes no liability for inaccuracies. All computer programs supplied with
your products are written and tested on available systems at the factory. PSI assumes no
responsibility for other computers, languages, or operating systems. PSI reserves theright
to change the specifications without notice.
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I Chapter 1

General Information

1.1 | ntroduction

ThisUser's Manud will:

! Explain the electrical and pneumatic pressure connections for the NetScanner ™
System Models 9016, 9021, and 9022 Intelligent Pressure Scanners.
Instruct you on how to program each module with computer software.
Instruct you on using the PSI start-up software to manipul ate and acquire data from
each module.

Model 9016 is a pneumatic Intelligent Pressure Scanner, with integral pressure transducers and a
pneumatic calibration manifold.

Models 9021 and 9022 are all-media Intelligent Pressure Scanners which may be fitted with up to
twelve(12) externa al-media transducers (9400, 9401, 9402, or third party). Because of the external
natureof thesetransducers, andthevariety of pneumatic or hydraulic mediasupported, the 9021/9022
do not contain an integral calibration manifold.

Both models provide engineering unit pressure data with guaranteed system accuracy. This is
achieved by reading factory-determined pressure and temper atur e engineering-unit data conversion
coefficients from their transducers nonvolatile memories at power-up. They also allow additional
adjustment coefficients to be “fine-tuned” with a multi-point calibration under host control (e.g.,
possibly utilizing optional Pressure Systems 903x Pressure Calibrator modules).

Models9016, 9021, and 9022 provide 10-Base-T Ethernet communicationsfor their Host Port (with
TCP/UDP/IP protocol).

1-1 WWW. PressureSystems.com
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NOTE: Thenewest PSI I ntelligent Pressure Scanner isthe9022. Itsserial numbers
begin with 1000. The 9022 issimilar in function tothe 9021 (using exter nal
sensors), however, the 9022 features circular (military style connectors),
splash-proof case and connectors, antialiasing filters, and a jumper
selectableprecision 5or 10 volt excitation voltagefor usewith third-party
sensors. The overall dimendons of the 9022 are dlightly larger than the
9021 dueto a thicker top plate.

Model 9016 | Model 9021 " Model 9022

Figurel.l
NetScanner™ System M odels 9016, 9021, and 9022 Intelligent Pressure Scanners
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1.2 Description of Instruments

NetScanner ™ System family of Intelligent Pressure Scanner modules are flexible pressure
measuring devices intended for use in test and production environments. Models are available
with 12 (Model 9021/9022), or 16 (Model 9016) channels, each with individual pneumatic or all-
mediatransducers per channel. The most distinctive feaures are highlighted below:

1 Pre-cdibrated Transducer — a memory chip containing full calibration datais
embedded within each internal transducer (9016) or external Series 9400
transducer (9021/9022).

Individual transducer per measurement input channel — mixed transducer ranges
may be installed in asingle 9016 module or attached to a 9021/9022 module.

Low cost per point — per-channel cost is lessthan atypical industrial pressure
transducer/transmitter.

High accuracy — Model 9016 pressure scanner's are capable of accuracies up to
+0.05%. Accuracy ismaintained through use of built-in re-zero, span, or multi-
point calibration capabilities. Model 9021/9022 pressure scanners provide
accuracies better than £0.10% FS. Accuracy is maintained for six (6) months after
calibration.

Low thermal errors —each internal transducer and each external 904x transducer
contains an individual temperature sensor and thermal calibration data for internal
use by software correction algorithms. Thermal errors are reduced as low as
+0.001%FS/°C over the calibrated temperature span.

Re-zero upon demand (Models 9016) — an integrated calibration valve allows for
automatic re-zero adjustment calibration of dry gas transducers to null offset drift
errors.

Ease of transducer replacement — factory calibrated transducer assemblies may
be stocked and rapidly replaced in the field. Storage of thermal coefficients
within the transducer allows for ‘plug and play’ transducer replacement.

Ease of calibration — each 9016 module contains a pneumatic calibration
manifold and software commands to automatically perform re-zero, span, and
multi-point adjustment calibrations. New offset and gain coefficients that result
from the most recent caibration may be stored in non-volatile transducer memory.
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I Measurement flexibility — each 9021/9022 module is cgpable of measuring
general purpose voltage signals on any channel not popul ated with a 9400-type
transducer. Full-scale ranges of £50, 100, +250 and +4500 mV are supported
through programmabl e gain amplifier circuitry.

Ease of use — modules have simple command sets and provide engineering units
output. They may interface directly to a desktop or laptop computer or they may
be interconnected into alarge network controlled by many types of host
computers.

Connectivity — use of industry-standard communications network protocolsto
control and read data from NetScanner ™ System modules dlows distribution to
the point of measurement and ensures compatibility with third party hardware and
software.

1.3 Options

131 Pressure Ranges

Model 9016 contains sixteen (16) DH200 transducers. Thesetransducers are available with full
scale pressure ranges from 10" H,O (inches of water column) to 750 psid (2.5 kPa to 5200 kPa).
Transducers with different pressure ranges may be combined in a single module.

Models 9021 and 9022 can attach up to twelve (12) Series 9400 or third party external dl-media
transducers. The 9400 gauge-type transducers are available with full-scale pressure ranges from
5 psi to 10,000 psi (35 kPa to 69000 kPa). The 9401 absolute-type transducers are available
with full-scale pressure ranges from 15 psia to 10,000 psia (105 kPa to 69000 kPa). The 9402
wet-wet differential type transducers are available with full scae ranges from 5 psi to 250 psi (35
kPato 1725 kP4d). Transducers with different pressure ranges may be attached to asingle
module.

Please consult the Sales Department at Pressure Systems for availability of other pressure ranges
(1-800-678-SCAN (7226)).

1.3.2 M anifolds and Pressure Connections

Model 9016 sixteen-channel Intelligent Pressure Scanners are available with atrue differential or
common reference pneumatic manifold, and have a standard purge and leak check manifold.
They are avalable with standard 1/8" or optiond 1/16" and 1/4" compression fittings. All
fittings
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utilize an SAE 5/16 - 24 O-ring boss which supports a variety of other adapter compression
fittings. They are aso available with a quick disconnect plate which contains 0.063" bulge
tubulation. The common differential version is available with al choices of fittings. Thetrue
differentid versionisavailable with 0.063" bulged tubulati on fittings only.

Models 9021 and 9022 12-channel Intdligent Pressure Scanners have no internal manifold or
pressure transducers. Instead, they have up to twelve (12) externally connected type 9400, 9401,
or 9402 dl-media pressure transducers. 9400, 9401, and 9402 transducers may be purchased with
avariety of standard pressure fittings. Any necessary valves and manifolds must be customer-
supplied if automatic calibration with the appropriate medium is desired at the module
installation site. Both the 9021 and 9022 scanners are designed to operate with either PSI or
third-party transducers.

Consult the Sales Department at Pressure Systems at 1-800-678-SCAN (7226) for availability of
other input fittings.

1.3.3 Communication I nterfaces

All standard NetScanner™ System Intelligent Pressure Scanners provide temperature
compensated and linearized pressure data in engineering units via digital methods. They have a
10Base-T Ethernet host communications interface using industry standard TCP/IP or UDP/IP
protocol. Thisinterface provides high data transfer rates and system connectivity.
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I Chapter 2

Installation and Set Up
2.1 Unpacking and I nspection

TheNetScanner ™ System product family has many components which may be purchased either as
an entire system, or as individual pieces of equipment. Before assembling the system, use the
shipping bill as a reference to ensure that all parts have arrived. Pressure Systems takes no
responsibility for equipment that is damaged during shipment. If containers are broken, ripped, or
damaged, contact the transportation carrier. If the equipment itself appears to be damaged, contact
the Repar Department at Pressure Systems.

Each NetScanner™ System Intdligent Pressure Scanner shipment will contain the following
minimum components:

Model 9016 or 9021/9022 Intelligent Pressure Scanner module

Start-up software diskette(s) or CD-ROM

NetScanner™ System User's Manual for Intelligent Pressure Scanners (Modds
9016/9021/9022) (Hard copy and/or CD-ROM)

2.2 Safety Considerations

Alwayswear saf ety glasses when operating this equipment or when working with pressurized lines.
Alwaysensurethat high pressurelinesare properly secured and that all pneumaticlinesarerated for
the proper pressure and temperature environments.

All sygem power should be OFF during installation (or removal) of any components in a
NetScanner ™ System module. Failuretoturn power OFF prior toinstallation may cause permanent
damage to the module. Use caution and check line voltages before applying power to the module.
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2.3 Preparation for Use
2.3.1 Environment

All standard Intelligent Pressure Scanners are factory calibrated to be accurate over a specified
temperature range, but may be operated or stored over awider temperature range (seeNetScanner ™
System Data Sheet, published separately). Operating or storing an instrument outsideits specified
range(s) will result in aloss of measurement accuracy and may cause permanent damage to the
instrument electronics.

WARNING: Exceeding the specified storage or operating
temperaturesmay result in permanent damage to the

NetScanner ™ System electronics.

2.3.2 Power

Models 9016, 9021, and 9022 Intdligent Pressure Scanners need only a single unregulated power
supply.

M odel s9016 and 9021/9022 have asingleround, ruggedized connector through whichall power and
input/output signals pass as shown in Figure 2.1.

WARNING: Improper connection of power to the Intelligent Pressure

Scanner can result in permanent damage to module electronics.

+24VDC
.~ RETURN

+24VDC

POWER|

Figure2.1
9016, 9021, 9022 Power Pin Assgnments
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2.3.3 Mounting and Module Dimensions

Detailed mechanical drawings for each module are included in Appendix D.

234 Networ k Communications Hookup

Every NetScanner ™ System Intelligent Pressure Scanner contains a Host Port, allowing it to be
interconnected in anetwork with other modules and ahost computer. Models 9016, 9021, and 9022
have an Ethernet Host Port using TCP/IP and UDP/IP transmisson protocols.

234.1 Ethernet Host Port Hookup

The Ethernet Host ports of every model 9016, 9021, and 9022 Intelligent Pressure Scanner module,
and its host computer, may be interconnected in a “star” network via a standard 10-Base-T
interconnection hub or switch. These standard devices will have their own power requirements.
Such a hub treats the host computer connection and al NetScanner ™ System module connections
alike. Ethernet communications pin assignments for the 9016, 9021, and 9022 el ectrical connector
are shown in Figure 2.2. See Figure 2.3 for typical network topology.

X -
ETHERNET
COMMUNICATION ||

Figure2.2
Ethernet Host Port Connector Pins

The host and each module must have a unique Ethernet Hardware Address (a.k.a. MAC Address)
and aunique IP Address. The Ethernet Hardware addressis generally fixed (at manufacturing time
of the Ethernet microprocessor board insde the module). The Ethernet Hardware addressis shown
oneachmodul€ slabel. TheEthernetIntdligent Pressure Scannersare capabl e of supporting various
methods for IP address assignment, using either the factory default (static 1P addressing) or user-
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configured Static IP addressing or Dynamic IP addressassignment. Dynamic IP address assignment
is through the use of RARP or BOOTP protocols. Unless your application requires the use of
Dynamic | P address assignments, it is strongly suggested that the modul e be | eft configured for the
Satic IP address protocol. Thisdefault method istypically the smplest method for using the
Intelligent Pressure Scanner.

Inthe Static | P addressing mode, themodulewill use afactory default IP addresson power-up. This
default addressis set to 200.20x.yyy.zzz where x is derived from the module type (0 for 9016 and
1 for 9021/9022) and yyy.zzz is derived from the module serial number. A similar method is used
to calculate each modul€’ s Ethernet hardware address shown on the module tag. Note that each of
thesefields (separated by aperiod, *.") isadecimal representation of abyte value. This meansthat
each field may have a maximum value of 255. For 9016 modules with seria less than 255, this
default | P addresswill be 200.200.0.zzz where zzz isthe serial number (i.e., 9016 serial number 212
is1P 200.200.200.212) . For 9016 modules with serial numbers greater than 255, the default |1 P of
200.200.y.zzz is calculated asfollows:

y isthe integer result of dividing the module serial number by 256.
zzz isthe remainder of dividing the serial number by 256 (serial number modulus 256).

These calcul ations may be verified by checkingthat y * 256 + zzz equals the original module serial
number. Once amodule has powered-up and has assigneditself adefault IP addressit is capable of
communications.

An alternate method for assigning an IP address to an Ethernet module is referred to as a Dynamic
|P assignment. This method allows amoduleto haveits|P address dynamically assigned at power-
up by an application running on a node of the TCP/IP or UDF/IP network. When configured for
Dynamic | P address assignment protocols, the reset module will broadcast its Ethernet hardware
(MAC) addresson the network in aDynamic IP request packet. Thisbroadcast packet identifiesthe
module by its hardware address and requests that adynamic IP server applicationreturntoit an IP
addressfor use. Once thisbroadcast message is received, the dynamic server application will then
return an IP address to the module in a dynamic IP reply packet. Most dynamic IP server
applications determine this IP address from a user maintained file that lists Ethernet hardware
addresseswiththeir desired IP address. If modulesareadded to the network or module | P addresses
are to be changed, the user can simply edit this configuration file. This cgpability is common on
most UNIX based machinesand isa so available (al though less common) in some TCP/I P packages
available for PC platforms.

Support of the Dynamic IP server protocol is not currently included in the Windows® 95/98 or
Windows® NT operating systems. In order to allow users of PC platforms to make use of the
Dynamic | P capabilitiesof the 9016, 9021, and 9022, asimple Windows® 95/98/NT application was
developed by Pressure Systemswhich is capable of acting asaDynamic IP server. Thisapplication
is referred to as BOOTP Lite since it actually makes use of the BOOTP protocol that closely
resemblesthe Dynamic IP request. Liketraditional dynamic IP servers, this application allowsthe
user to configure afilethat contains Ethernet hardware addresses and the corresponding | P address
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to assigntothosedevices. Thisapplicationisfreeof charge and capable of running asabackground
program on Windows® 95/98/2000 and NT machines. It may be downloaded from the PSI internet
home page, www.PressureSystems.com.

NOTE: After closing the TCP/IP connection to the module, the host must wait 10

seconds befor e re-connecting.

Use of Static or Dynamic IP settings may be selected through the Set Operating Options (‘w')
command. If you are unsure how your module is configured, check the Tx LED during module
power-up. If it beginsto blink periodically after the modul e power-up, your instrument isconfigured
for the Dynamic IP assignment protocol. (Tx LED remains OFF in static IP configuration.) If
configured for Dynamic IP assignment, a dynamic server must be configured on the network to
return an | P addressto the module. Without an | P address, the host will beunableto opena TCP/IP
or UDP/IP connection to the module.
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235 Diagnostic Port Hookup

Each NetScanner™ System module contains a Diagnostic Port that supports diagnostic and
operational functions. The Diagnostic Port hasonly asimple RS-232 asynchronous serial interface.
The connections are made via certain pins of its common circular connector. Cable connection
should be made according to Table 2.1.

Table2.1
Diagnostic Port Wiring

NetScanner ™
System
Diagnostic Port
Connector

GND/SHLD
X RS-232
- DIAGNOSTIC

GND
Tx

Rx

The RS-232 interface is capable of supporting simple asynchronous communications with fixed
parameters of 9600 baud, no parity, 8 data bits, and 1 stop bit. Only communication cable lengths
less than 30 feet (10 m) are recommended.

The 9016, 9021 and 9022 use the diagnostic interface for optional configuration and diagnostic
purposesonly. Thediagnostic port functionson the 9016, 9021, and 9022 are generally not required
by the end user. Standard cables for these modules do not include diagnostic port connections.

2.3.6 Pr essur e Connections

All pneumatic connections to Model 9016 are found on the instrument top panel. The function of
each input port is clearly engraved or printed next to each input. Connections are through bulge
tubing, compression fittings or special user-supplied fittings on the tubing plate. All pneumatic
inputs to these modules should contain dry, non-corrosive gas only. For Model 9021/9022, all
pneumatic or hydraulic connections are to the individual 9400, 9401, or 9402 (or third party) all-
media transducers mounted externally from the module itself.

All 9016 standard Intelligent Pressure Scanners are supplied with the purge/leak check calibration
manifold. Through software commands, thisvalve may be placed in one of four positions; RUN,
CAL, PURGE, or LEAK-CHARGE. Pneumatic input requirements for these four operating
positions are described in the following sections.
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Thefollowing guidelines should be used when instdling pressure connectionsto all NetScanner ™
System Intdligent Pressure Scanner modules.

1 Always wear safety glasses when working with pressurized lines.
1 Ensure that user input pressure will not exceed the proof pressure ratings of the

corresponding instrument transducer. Applying excessive pressure to measurement
inputs can permanently damage the pressure transducers.

Ensurethat all tubing material israted for the expected pressure and environmental
conditions. Failureto usethe proper tubing material may resultin rupturedlinesand
possible persona injury.

Ensure al high pressure lines are properly secured.

Place retaining springs over all bulge tubefittingsto ensure pneumatic lines remain
attached and leak free. Springs should be pushed down on connections so that half
of the spring length extends past the tube bulge.

Warning: Introduction of contaminants or corrosive materialsto themodule
pneumatic inputs may damage moduletransducers, manifolds, and O-ring seals.

Usersof the 9021 and 9022 may proceed to Section 2.3.7 since these modules do not require
any pneumatic connections to the module itself.

2.36.1 RUN Mode I nputs

The standard pneumatic tubing plates (for the 9016) contain sixteen numbered pneumatic input
channds. These numbered inputs are attached to corresponding pressure transducers inside the
instrument and should be pneumatically atached to the pressure measurement points under test.

The standard tubing plate aso contains an input labeled RUN REF. The RUN REF input is
pneumatically connected to thereferenceside of all internal DH200 pressuretransducers. TheRUN
REF connectionisusedfor situationswhereall channelshave onereferencepressure. Thereference
pressure may be as high as 250 PSI (1720 kPa). Thisinput may aso be left unattached to provide
atmospheric reference pressure.

When using instruments with the reference per channel option (true differential), two pneumatic
inputswill be provided for every numbered channel. Theseinputsarelabeled ‘P’ and‘R’. The‘P’
connectionisthetest pressureinput. The‘R’ connection isthe transducer reference input pressure.
Since each channel hasits own reference pressureinput, the RUN REF input is not provided on the
true differential tubing plate.
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2.3.6.2 CAL Mode Inputs

The 9016 model tubing plates contain inputs labeled CAL and CAL REF. When the module’s
internal calibration valveisplacedinthe CAL/RE-ZERO position, all DH200 transducer pressure
inputs are pneumatically connected to the CAL input port. All DH200 reference inputs are
pneumatically connected to the CAL REF input port. The CAL input may be used to perform
on-line zero adjustment of the transducers. The CAL input may also be used for DH200 span
adjustment calibrationsand accuracy testsif appropriatepressurecalibrators (such asthe 903x series)
areavailable. Span calibration of multi-range scanners may also utilizethe CAL port if the highest
applied pressure does not exceed the proof pressure rating of any other installed transducer,
otherwise the individual transducers must be calibrated with the valve in the RUN position.

Whentheinternal calibrationvalveisinthe CAL/RE-ZERO position, the RUN inputs (RUN REF
and numbered input ports) are pneumatically dead-ended to prevent migration of contaminantsinto
the instrument.

2.3.6.3 PURGE Mode I nputs

All standard 9016 modd s containapurge/leak check option. The purge option allowsusersto apply
positive pressure to the PURGE input which will then be vented out of the user input ports, forcing
contaminants (such as moisture) out of the pneumatic input lines. Notethat on common r efer ence
9016 scanner s, only thenumber ed input portswill be purged (RUN REF isnot purged). True
differential 9016 scanners will purge both the run and reference input ports for all channels. The
purgesupply provided tothe 9016 must alwaysbea higher pressurethan thehighest pressure
present on the input ports of the module. The purge supply must also be capable of
maintaining proper purge pressureat the high flow rates encountered whilethe moduleisin
the purge mode.

War ning: Failureto provide proper purge supply pressure
will result in migration of moisture and contaminantsinto the
9016 module which can result in permanent damageto module
components.

When commanded into the PURGE position, the purge input pressure will be connected to the
numbered measurement input portsallowing for aflow of air away fromtheinstrument. Thepurge
cycle should be terminated by commanding the 9016 into a non-purge mode such as CAL. Purge
cycles should never be terminated by turning off the purge supply air while in the purge
position.

2-9 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

2.3.64 LEAK Mode Inputs

The purge/leak charge valve design includes aleak check feature capable of testing the integrity of
user pneumatic connections aswell asthose within the 9016 module. For theleak modeto be used,
al RUN mode pressure inputs must be dead ended (closed) by the user. When the 9016 is
commanded into the LEAK-CHARGE position, the CAL input port will be pneumatically
connected to module run side inputs. Common reference modules will connect only the numbered
run sideinputsto CAL (RUN REF isnot charged). Truedifferential (reference per port) modules
will connect both the measurement input and reference port to CAL. While in the LEAK-
CHARGE position, atest pressure may be applied throughthe CAL port whichwill chargethe dead
ended run side tubulation.

Test pressures applied to the CAL port during the leak check
operation must not exceed the full scale pressure of any internal

transducers.

Once the lines are charged, the 9016 may be commanded back to the RUN position. This will
reattach the charged run side lines to their corresponding internal transducer. Consecutive pressure
readings from the 9016 will now allow user calculation of the line leak rates. Once returned to the
RUN position, lack of a pressure indicates agross leak. A slowly declining pressure indicates a
dight leak. A leak is more difficult to detect as tubing volume increases. In the case of true
differential unitswhere both sides of the sensor are pressurized with the leak test pressure, aninitial
differential pressure of 0.0 psi should be measured when the unit is placed in the RUN position. If
the measurement or RUN side of the channel leaks at a rate greater than the reference side, a
resulting negativedifferential pressurewill bemeasured. Likewisg, if thereference port tubing lesks
at a rate greater than the measurement side, a resulting positive differential pressure will be
measured.

2.3.6.5 Supply Air

The 9016 mode s require a 80 psigminimum dry air (or inert gas) supply which is used to shift the
internal calibration valve between its different positions. Each module contains a fitting marked
“SUPPLY™ for thisinput. Internal solenoid valves direct this supply pressure to the proper control
port on the calibration valve asrequired by instrument commands. The absence of sufficient supply
air tothemodulewill prevent the calibration valvefrom shifting into requested positions(i.e., RUN,
CAL, PURGE, LEAK-CHARGE).

WARNING! Supply air should not exceed 125 psi (875 kPa).

Excessive pressure may damage the internal solenoids.
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2.3.7 9021 and 9022 Transducer Installation

Models 9021 and 9022 interface to twelve external transducers or signal sources. Although this
moduleisintended primarily for use with the Pressure Systems Modd 9400, 9401, and 9402 All-
Media Transducers, it may also be used with many third party transducers with suitable analog
outputs. When using the 9022 with third party pressure sensors that lack a temperature output
signal, you must short the temperature signal input (pin D of the circular connector) to its
reference line (pin C of the circular connector). This may be done directly on the connector.
Transducers should be installed to the 9021/9022 as described on the following pages.

Warning: Always ensurethat the Model 9021/9022 power is OFF before
connecting or disconnecting external transducers.

The 12 volt transducer supply lineis fuse-protected. The 9021 modules have agreen LED at the
bottom center of the case, indicating the presence of 12 volt power to the externd transducers.
The indicator LED is not present on the 9022.

2371 Installation of 9400, 9401 and 9402 Transducers

Warning: Improper eectrical connections between the M odel 9021/9022 and
external transducers can result in permanent damage to the scanner and the

external transducer.

9400, 9401, and 9402 transducer cables are typically ordered from Pressure Systems pre-wired
for use with the 9021/9022. If it is necessary to fabricate interface cablesto interface the Series
9400 transducer to the 9021, the diagram in Figure 2.4 should be used. The 9021 makes use of
9-pin D-shell mating connectors. The 9022 uses circular (military) style connectors. See Figure
2.4a. Additional wiring diagrams can be found in Appendix C.
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PWR-
TX-

A- 12VDC Supply LNK-
B- Transducer Pres:

sure Voltage

COL- Indi
dat:

ST2- RESERVED
BSY- Indicates when unit is
performing tasks

ST1-  RESERVED

ST2-  RESERVED
BSY-  Indicates when unitis
performing tasks

NOTE:
1. PRECISION EXCITATION VOLTAGE
IS SELECTED BY AN INTERNAL JUMPER
AND IS FACTORY SET PER ORDER.
2. ORIENTATION OF EVEN NUMBERED
ELECTRICAL INTERFACE CONNECTORS IS INVERTED.
CTONNECTOR 3. SEE USERS MANUAL FOR
COMPLETE PINOUT INFORMATION.

ELECTRICAL INTERFACE
ONNECTOR

18-36 VDC Power
10 BaseT

18-36 VDC Power
aseT

Hardware Trigger o O O Hardware Trigger
Figure2.4 Figure2.4a N
9021 Transducer Wiring 9022 Transducer Wiring

2.3.7.2 I nstallation of All Other Transducers

If other and og output transducers are used with the 9021 they must provide an andog output less
than the 9021 maximum input range of £5 VDC. These transducers can beinterfaced to the 9021
as shown in Figure 2.4. When using external transducers, both the 9021 and 9022 modules
provide a+12VDC unregulated supply voltage to power the transducer.

The 9022 has ajumper (JB1) on the PC-317 board for selecting the precision 5 or 10 VDC
excitation source. See Figure 2.5. JB1 is athree-pin jumper. When the two pins closest to the
edge of the board are connected (pins 2 and 3), the configuration is set for 10 VDC excitation.
When the center and the innermost pins are connected (pins 1 and 2), the configuration is set for 5
VDC excitation.

Pleaserefer to Section 5.12 for module disassembly instructionsif changestothe

excitation voltage are needed.
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Potentiomete

PC-317 Multiplexer Board

Figure2.5
9022 Jumper (JB1) Set For 10 VDC Excitation

‘ NOTE: Thefactory default setting for jumper JB1is10VDC I

2.3.8 Case Grounding

The 9016 and 9021/9022 modul es contain a case bypass capacitor which allows the module case
to be mounted on hardware with a small common mode line voltage (less than 20 Volts).

2.39 Trigger Input Signal

Models 9016, 9021, and 9022 each support the use of a data acquisition synchronization signal,
sometimes called “Hardware Trigger.” When configured through the Define/Control Host
Stream (‘¢’) command, the trigger signd can be used to initiate and synchronize data acquisition
and stream outputsto the host.

Thetrigger signd isintended to be a 2-wire differential signal brought in through the 9016, 9021,
or 9022 man electrical connector. The signal may be driven by a standard TTL compatible
device. The switching threshold for thissignal isset & 2.5 VDC.

2.3.10 Power Up Checks and Self-Diagnostics

Upon power-up of the module, the internal firmware will perform a number of self-diagnostic
checks. Theresults of these tests are reflected by the ‘OK’ LED on the top panel. The 9016 ,
9021, and 9022 modules complete the power up and sdf diagnostics in goproximately 30 seconds.

See Chapter 6, Troubleshooting Guidefor additional information and potential problem areas
during the power-up sequence.
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I Chapter 3

Programming and Oper ation

3.1 Commands & Responses

311 I ntroduction

Thischapter describes all commands ahost computer program may send to aNetScanner ™ System
Intelligent Pressure Scanner module, aswell asthe dataor statusresponsesreturned by the module.
Most applications require aworking knowl edge of only asmall number of these commands. Most
commands apply to all pressure scanner models. However, some gpply only to specific models as
will be noted in the command description (e.g., Model 9016 or Model 9022).

Models 9016, 9021, and 9022 (stand alone scanner modules), have an Ethernet interface, and use
layered TCP/IP or UDP/IP transmission protocols to communicate with a host computer. All
commands/responses to/from NetScanner ™ System modules are embedded in the data fields of
either aTCP or UDP packet header. In turn, these packets are themsdves embedded in thedatafied
of an IP packet header, which is embedded in the datafield of an Ethernet packet header. Thus, the
term layered protocols.

3.1.1.1 TCP/UDP/IP Protocols

Both TCP/IP and UDP/IP protocols are a well-established set of rules for communicating over a
network (LAN, intranet, or internet), and are independent of the network’s physical medium. All
the modules use the TCP/IP protocols for most commands and responses since the TCP layer
provides arobust error detection and correction mechanism. TCP/IP requiresaformal connection
be established between host and module. The ssmpler UDP layer, requiring no formal connection,
is utilized for a subset of commands and query responses.

Usingtheunderlyingbasic | P protocol, the host computer andinterconnected modulesareall “ peers’
that can communicate equally. Each “peer” must haveitsown unique“logical” IP Address (aswell
asitsown unique “physica” Ethernet Address) to be directly addressed. Any “peer” may initiate
transmissions without permission fromthereceiver. Inthe NetScanner™ System implementation,
the host computer is normally a client and generally initiates most transmissions by sending
commands to the modules, which are normally servers. However, a module can initiate its own
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transmissions in some operating modes (e.g., the hardware-triggered or free-run autonomous host
streams generated by the Configure/Control AutonomousHost Streams (‘c’) command).

A “peer” may be directly addressed by its IP address (in xx.xxx.xxx.xxx format), or by use of a
predefined logical namethat allowsits IP Address to be looked-up in the sender’ s database orin a
central network server’s database. The Windows® 95/98/2000/NT operating systems provide a
simpletext filedatabase called“Hosts.” Review thefile*Hosts.sam” in the” C:\windows’ directory.
Modify and renameit “Hosts.” (no file extension) to activate it.

Beforethe host computer and any modul e can communicate with the higher level TCP/IP protocols,
the host (client) must request a connection be established with the module (server). Each module
expects al such requests for connection to be requested by its IP Address, and directed to “well-
known” port 9000 (default). After the connectionismade, asocket isestablished asalogicd handle
to this connection. The host and module may then communicate, viathis socket, until it is closed
or islost at either module or host end, due to power failure or reboot). The host and module may aso
communicate in alimited fashion without a connection, using the middle-level UDP/IP protocols.
In that case, the host simply broadcasts commands via port 7000, and each modul e (that choosesto
respond) returns the response on port 7001. Only a few commands use UDP/IP in NetScanner ™
System modules.

312 Commands

The commands (and responses) used by Models 9016, 9021, and 9022 modules consist of short
strings of ASCII characters. The TCP/IP and UDP/IP protocols allow for the transfer of either
printable ASCII characters or binary data. When using certain formats, internal binary data values
are often converted to ASCII-hex digit strings externdly. Such values may include the ASCII
number characters ‘0’ through ‘9,” the uppercase ASCII characters ‘A’ through ‘F, and the
lowercaseletters*a through‘f’.” These hex values may represent bit maps of individual options, or
actual integer or floating point (IEEE) binary daa values. In other cases (see optional format 7
below) binary data may be transmitted directly as 4-byte (32-bit) binary values without any
formatting change. Such binary transmissions use big-endian (default) byte ordering but may be
commanded to use little-endian for some data.

3.1.2.1 General Command For mat

A typical TCP/IPcommand (contained inthedatafield following aTCP packet header) isavariable-
length character string with the following general fields:

a 1-character command letter (c).

an optiond position field (pppp), a variable length string of hexadecimal digits.

avariable number of optional datum fields ( dddd): each avariable length string, normally
formatted as a decima number (with a leading space character, and with or without sign
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and/or decimal point, as needed).

Using brackets ([ ] ) to show optional elements, and ellipsis ( ...) to show indefinite repetition, a
typical TCP/IP command may be viewed schematically as follows:

“c[[[[pIpIp]p][ dddd][ dddd]...]"

From this schematic, it should be clear that the command letter () is required, the position field
(pppp) immediately follows it, and may have 0, 1, 2, 3, or 4 characters, and there may be zero or
more datum fields ( dddd), as required. For simplicity, the variable length nature of each “ dddd”
string is not shown [with brackets] above, but the required leading space character is shown. The
position field is similarly simplified (as “ pppp”) below.

A typical UDP/IP command (contained in the data field following a UDP packet header) isalso a
variable length character string, but has a smpler format. Generally, it has a variable length
command string (cccccc), followed by one optional datum ( dddd) field (preceded by one space
character):

“ccceec| dddd]”

Since there are only a few simple UDP/IP commands, al references to commands below should
assume TCP/IP commands, unless otherwise indicated.

3.1.2.2 Command Field

All NetScanner™ System modules recognize a set of predefined commands. Most are TCP/IP
commands, having only asingle alphabetic letter for acommand field. These arerecognized only
when a forma socket connection is established with the host computer. A few are UDP/IP
commands with a longer command field. These are recognized any time the module has power
applied. All commands are functiondly summarized in the following sections and detailed in
reference Section 3.2.

3.1.2.3 Position Field

The Model 9016 Intelligent Pressure Scanner may contain up to sixteen (16) separate i nput/output
channd's, whereas the Models 9021 and 9022 have only tweve (12) channels. When commands
affect certain channels scanned by the module, the position field is used to identify those channels
ashitsinabit map. If achannd’scorresponding bit inthepositionfield isset to aone (1), then that
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channel isaffected by the command. Theleast-significant (rightmost) bit O correspondsto Channel
1, and the most-significant (leftmost) bit 15 corresponds to Channel 16. Since neither model has
more than sixteen (16) channels, the position field will usually be 16-bits, represented by four (4)
ASCII-hex charactersin thecommand. For example, only Channels16 and 1 are selected below in
this 16-bit (4-character) position field:

Bit# 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
Cha# 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Binay |1 OO (O|JO|O|JO|O|O|]O]|]O|O|O0O|O0O]O0]12

Hex 8 0 0 1

The above position fidd, with all applicable bits set (i.e., FFFF for 16-channel module), specifies
all channels. However, amodule-independent variation allowsamissing postion field to designate
all channels — but only when there are no other parameters following the position fied in the
command. For such commands, the hex position fidd may be reduced to 3, 2, or 1 characterswhen
no channel bits need be set (1) in the discarded high-order characters (nibbles).

The channel data requested will always be returned in order of

highest requested channel to lowest requested channd.

3.1.2.4 Datum Fields

Any datum fields in a command generally contain data to be sent to the module, usually specified
by aposition field bit map. In some commands (when dataare received from a module instead) no
datum fields are required in the command itself but the position field bit map is still used to specify
the order that data are returned in the command’ s response. In either case, the order bits are set (to
1) inthe position field bit map (highest channd # to lowes channd#, |eft toright) isthe order these
datum fields are received or sent.

Each datum field may be variable in length, whether part of the command itself or the command’'s
response. In its most common format, a datum begins with a space character ( ), and is followed
by an optional sign, decimal digits, and a decimal point, as needed (e.g., * -w.www/'). For other
formats it may be ahex digit string or pure binary number.
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3.1.2.5 Format Field

Some commands, that either send datato amodule (as command parameters), or cause the host to
receive data (via command’ s response), have an extra format parameter (f digit) appended to (or
specifiedin) the position field. Thisparameter, when specified (or implied by default), governshow
internal data are converted to/from external (user-visible) form.

1 The most common format (f=0) causes each datum (in command or response) to be
represented as printable ASCII numbers externally (with optional sign and decimal point as
needed). Internally, themodul esets/obtainseach converted datumto/from asingleprecision
binary (32-bit) IEEE float.

Some formats (f=1, 2, 5) encode/decode the internal binary format to/from ASCII
hexadecimal external form. Some of these*hex dump” formats provide an external hex bit
map of the internal binary value (float or integer as appropriate). Format 5 may
encode/decode the internal float value to/from an intermediate scaled binary integer (e.g.,
float value * 1000 into integer, then to/from a hex bit map).

Two specia “binary dump” formats (f=7 and f=8) may be used by some commands to
accept/return binary datadirectly from/to the user’ scommand/response. Such valuesarenot
user-readable in their external form, but are directly machine readable and provide highly
compact storage without any accuracy loss due to formatting. Use of these formats allows
both the module and host program to operate in their most efficient, low overhead mode.
Format 7 returns the most significant bytefirst (i.e., big endian). Format 8 returnsthe least
significant byte first (i.e., little endian).

See the individual command descriptions for the formats a particular command recogni zes.
3.1.3 Responses

Four (4) types of responses can be returned from a NetScanner™ System Intelligent Pressure
Scanner module:

1 an Error response,
I an Acknowledge response,
1 an Acknowledge with Data response, or

1 aNetwork Query response.

The first three may be returned by TCP/IP commands, the latter from a UDP/IP command.
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The error response consists of the letter ‘N’ (for NAK, or negative acknowledge), followed by a 2-
digit hexadecimal error code. The following tableliststhe error codes that can be returned from a
NetScanner ™ System module:

Table3.1
Error Codes
CODE | MEANING
00 (Unused)
01 Undefined Command Received
02 Unused by TCP/IP
03 Input Buffer Overrun
04 Invalid ASCII Character Received
05 Data Field Error
06 Unused by TCP/IP
07 Specified Limits Invalid
08 NetScanner error: invalid parameter
09 Insufficient source air to shift calibration valve
0A Calibration valve not in requested position

The Acknowledge responseis returned from amodule when acommand isreceived that requires no
datato bereturned, and no error is detected. It indicates successful parsing and execution of thelast
received command. It consists of theletter ‘A’ (for ACK, or acknowledge).

The Acknowledge with Data response is returned when a module receives a command requesting
data. NetScanner™ System modules will typically return only the requested data values, each
preceded by a space character (except for format 7). No ‘A’ acknowledge letter begins this data
response. Data arereturned for the highest requested channd number first.

3.1.3.1 Interpreting Offset Values (Re-zer o Calibration Adjustment)

When a module is instructed to execute the command Calculate and Set Offsets (‘h’), a datum
corresponding to the calculated offset correction term (or coefficient) is returned for each affected
channd. Each such coefficient vdueis stored internally, and will be subtracted in al subsequently
calculated data conversions, to correct for zero drift effects. The command only returnsthem in the
response (in current engineering units (EU) of pressure) to allow the user to make reasonableness
checks on them. The Read Internal Coefficients (‘u’) command will return them on demand.
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3.1.3.2 Interpreting Gain Values (Span Calibration Adjustment)

When a module is instructed to execute the command Calculate and Set Gains (‘Z’), a datum
corresponding to the calculated gain correction term (or coefficient) is returned for each affected
channd. Like the offset coefficient, each gain coefficient isstored internally, and will be used in
all subsequently calculated data conversons, to correct for gain change effects. The command
returns them in the response (as a unitless scale factor near 1.0) to allow the user to make
reasonabl enesschecksonthem. The Read I nternal Coefficients(‘u’) command will returnthemon
demand.

3.1.33 I nter preting Engineering Units Output

All modulesperformall internal pressure cal cul ationsin engineering units of pounds per squareinch
(psi). By default, all pressure data in responses and command parameters will also bein psi. A
different engineering unit (e.g., kPa) may be obtained by changing an internal EU Pressure
Conversion Scaler (normally 1.0). See the “Read/Download Internal Coefficients’ (‘u’/'v’)
commands (array 11, coefficient 01). Changethisdefault multiplier value (1.0) to obtain units other
than psi.

3.1.4 Functional Command Overview

The various commands for 9016, 9021, and 9022 modules are best introduced by classifying them
into functional groupsand then describing how each function is carried out inatypical system. The
following functions are defined for this purpose:

Start-up Initialization

Scan List Definition for Acquisition

Calibration Adjustment of Engineering Unit Correction Coefficients
Acquisition/Delivery of Datato Host

Network Query and Control

Pleaselook ahead to Table 3.1, labeled NetScanner™ Commands, in Section 3.2, for aquick-look
summary of all commands availableto the Models 9016, 9021, and 9022 modules. Each command
may bereferenced by bothitsfunctional titleand by itscommand idinthefunctional discussion sub-
sections below.

The Detailed Command Description Referenceimmediatdy followsthe tablein Section 3.2, with
each command description occupying a page (or moreif necessary). Command descriptionsin this
section (asin the table) are ordered first by type (TCP/IP then UDPF/IP), then by “ command id” in
ASCII order (UPPERCASE letters (A .. Z) first, then lowercaseletters (a .. 2)) .
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3.1.4.1 Startup Initialization

Since power suppliesmay bedistributed widely across anetwork of modulesand host computer(s),
it is not uncommon for modules (singly or together) and the host to lose power independently.
Thus, their power may berestored at different times. Startup initialization, for every module, must
normally be performed whenitspower isrestored, as each modul e entersdefault states after power-
up, which may not be the state the host computer had previously been operating in. Any previous
TCP/IP socket connection isalso lost after power failure and must be re-established between host
and modul e before any TCP/I P commands can be recognized by the module. These commandsare
generally used to detect that startup initialization hasoccurred (or to forcereset at other times), after
which other commands may be used to restore the original operating condition.

With NetScanner ™ System modules, the Power-Up Clear (‘A’) command is used as a simple
command to elicit a known response from a module. Although this causes no internal function
withinthemodule, it will result in an acknowledgment being returned to the host computer to verify
proper communications. The best way to detect that a power reset has occurred in amodule isto
noticethat the TCP/IP socket connectionisno longer vaid. At any point during moduleoperation,
the Reset (‘B’) command may be used to return any module to its default “reset” state. If the
moduleis then required to enter any other states (that were previoudy programmed for it by the
host), the host must then restore these states accordingly using the appropriate commands. This
reset command simply returnsinternal software parametersto adefault state (as after power up or
reboot). It will not close the existing TCP/IP socket (as will power up or reboot).

The Set/Do Operating Options/Functions (‘w’) command has many purpaoses, but may first be
utilized during the module initialization stage. It may also be executed at any time during data
acquisition. However, some non-factory-default options of ‘w’ may become the new reset default,
if aparticular function is used to establish them in non-volatile memory.

If any form of the Configure/Control Autonomous Haost Streams (‘c’) command or the
Configure/Control Multi-Point Calibration (*C’) command was in use before reset, it must be
executed again after the reset to restore it. Any other command, that establishes the modulein a
non-default reset state, must be re-executed after areset, if processing isto continue in that state.

The Network Query (“psi9000”) UDP/IP command may be used (at any time) to make each
module on the network identify itself to the host(s). A parameter, returned in each module’'s
response, indicates whether or not a module still has avalid connection. Thisis a useful way to
detect if an overt reset occursin amodule. The module may be configured to emit this response
automatically after any reset (power on or reboot).
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3.1.4.2 Module Data Acquisition

After power-up, all moduleswill beginto scan all attached transducer channelsin channel number
order. Scanning will occur at the module’s maximum internal rate (using the previously stored
number of data averages per channel). The data are stored in an internal buffer, available for
retrieval by the host computer. Engineering units conversion of the scanned channes is
accomplished using thermal correction data extracted from each transducer & power-up. While
scanning, the modulewill automatically monitor the attached transducer’ stemperature, correcting
engineering unit output for any temperature effects.

All modules effectively defer the host computer’ s decision of “which channds of datado | want”
until that time when the host chooses to send read commandsto actudly retrieve the desired data
from the latest “buffered copy” of the continuously scanned, averaged, and engineering-unit-
converted data.

See Section 3.1.4.4 (Delivery of Acquired Data to Host) for more information.

While scanning, all modules take multiple samples and average each channel. The number of
samples per scanned channel defaults to 8, but may be set to one (to disable averaging) or to any
power of 2 (1, 2, 4, 8, 16, 32) to change the degree of averaging (and its effect on maximum scan
rate). The Set Operating Options (‘w’) command may change this variable at any time.

3.1.4.3 Calibration Adjustment of Offset/Gain Correction Coefficients

All NetScanner™ System Inteligent Pressure Scanners have built in software commands (and
pneumatic hardware) to perform a periodic zero and span calibration adjustment of attached
pressuretransducers. Useof these periodic adjustmentsresul tinthe highest poss bl edataaccuracy.
The result of these cdibrations are a new set of internal offset and gain coefficients. These
correction coefficients are over and above those factory-determined and unchanging thermal
correction coefficients stored in each transducer's non-volatile memory. The factory coefficients
provide the basic engineering unit conversion capability, while also correcting for various non-
linear effects, including temperature effect compensation. The offset and gain correction
coefficients provide for fine linear fit adjustment of the factory calibration of each transducer. If
used properly, the periodic zero and span calibration adjustment should be the only
calibration required to maintain specified performance through the life of the Intelligent
Pressure Scanner.

It is generally necessary for the transducer to have real zero and span pressure (specified as 2 or
more values) applied when calibration adjustment is required. These pressure values may be
generated by secondary pressure standards, such as the model 903x calibrator module or by other
external means provided by thecustomer (such asadead weight calibrator). For the more common
zero-only calibration adjustment, zero differential pressures can typically be provided without the
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need for external pressure generators. All 9016 models have built-in pneumatic inputs (CAL side
inputs) and calibration manifolds required for directing the generated pressures to the various
channels of the module(s) being cdibrated. Models 9021 and 9022 require such pneumatic/
hydraulic plumbing be provided by the customer (if deemed necessary). Refer to Chapter 4of this
manual for detailed background and procedures for periodic calibration of the Intelligent
PressureScanners. A summary of the commandsused for calibration purposesisincluded below.

The Calculateand Set Offsets (“h’) command is executed only when a suitable “minimum” (e.g.,
zero) pressure has been applied to all channels of the module. The new offset coefficients that
result from execution of this command are stored in the modul€ s volatile (or temporary)
engineering-unit conversion database. They are also returned to the host in the command’'s
response.

The Calculate and Set Gains(‘Z’) command should be executed only when “full-scale” (or other
suitablespecified up-scale) pressure has been applied to the appropriate channelsof amodule. The
new gain coefficients that result from this command are stored in the module's volatile (or
temporary) engineering-unit conversion database. They are aso returned to the host in the
command'’ s response.

In modules using firmware version 2.24 or later, a Configure/Control Multi-Point Calibration
(C’) command is provided. This command (actually 4 sub-commands) is an improvement over
the single calibration commands (‘h’ and ‘Z’) described above. Though ‘C’ provides for the
adjustment of the same offset and gain correction coefficients already described above, it does so
withtwo or mor e applied pressure calibration points. Thefinal linear fit (i.e., new offset and gain
correction coefficients) isa“least squares’ correctionfit betweenall the calibration pointsspecified.
This*C’ command is particularly useful in calibrating differential transducers over their entire
negative-to-positive range.

Although the calculated offset and gain correction coefficients are kept in volatile memory
following execution of the cdibration commands, they may be stored in non-volatile transducer
memory following the execution of the calibration commands (for use by all subsequent EU
conversions).

Thisis accomplished with the Set/Do Operating Options (‘w’) command (Index 08 and 09).

Theabovecorrection coefficientsare maintained internallyin | EEE floating-point format. The Read
Internal Coefficients(‘u’) command and the Download I nternal Coefficients(‘v') command can
return (or manually set) calibration coefficientsto the hostin decima or hex dumpformatsin their
responses.
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3.1.4.4 Delivery of Acquired Data To Hogt

Several commandsapply to host delivery of acquired data, either on demand or autonomously. The
Read High Precision Data (‘'r’) command may be used to obtain high precision data (selected
channdsin variousformats). Themodulesalso provide several high speed, high resol ution output
commands. The Read High-Speed Data (‘b’) command isused to read “ pure binary” engineering
unit pressure (all channels in the lowest overhead format). Use the ‘r’ and ‘b’ commands to get
acquired data on demand.

Themodule can aso deliver EU pressuredatain streams, which consist of TCP/IPor UDP/IP data
packetsthat arrive autonomously in the host (with data from selected channels being delivered in
various formats at various rates). Up to three independent streams may be configured, started,
stopped, and cleared with the Define/Control Autonomous Host Streams (‘c’) command. In
conjunction with hardwar etriggering, thisautonomous delivery method can a so makethemodule
acquire(aswell asdeliver) datainitsmost efficient and time-synchronized manner. Thisalsofrees
the host to receive, process, or record thesedatain its most efficient manner, sinceit need not waste
time continually requesting new data with commands.

The modules dso have specia purpose on demand data acquisition commands, including: Read
Transducer Voltages(' V') and Read Transducer Raw A/D Counts(‘a’), which providetwo views
of raw pressuredata. It hassimilar commandsproviding EU temperature (°C) and other raw views
of each channel’ sspecial temperaturesignal, including Read Transducer Temperatures(‘t’), Read
Temperature A/D Counts(‘m’), and Read Temperature Voltages (‘n’). Thiscommand group is
generally used for diagnostic purposes. All of these special purpose data (plus other modul e status
information) may al so be periodicdly delivered to the host automatically inany of thethreeflexible
autonomous streams configured by the ‘¢’ command.

3.1.4.5 Network Query and Control Functions

A special subset of three (3) UDP/IP commands may be sent to a module a any time power is
appliedtoit (i.e., neither ahost socket connection nor aunique IP Address assignment isrequired).
Each such command isbroadcast to al modules(i.e., sent to | P Address 255.255.255.255) via Port
7000, and any module wishing to respond will return a UDP/IP broadcast response via Port 7001.

Only one of these commands returns aresponse. Thisisthe Network Query (* psi9000”)
command. The others cause the module to be re-booted, therefore no response is possible. One
command changes the way the module gets its |P address assignment (i.e., dynamically from a
server or statically from factory-set internal data).

3-11 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

3.1.4.6 Other Functions

Some commands may be used at any time to obtain information about the internal setup and status
of amodule. The Read Module Status (*q’) command is an example. Also, the Set/Do Operating
Options (‘w’) command, though generdly used after power-up reset, may also be used at other
timesto change system operation. Theactual feedback position statusof internal valves, and severad
temperature status conditions may be configured to be periodically delivered to the host
automatically in any of the three autonomous streams configured by the ‘¢’ command.
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3.2 Detailed Command Description Reference

All commands applicable to the various models of the NetScanner™ System Intelligent Pressure
Scanner modules are described on the following pages. They are summarized in the following
table. For convenience, thistable is also repeated in Appendix B.

Table 3.2
Intelligent Pressure Scanner Commands

Type Command id Command Function
TCP/IP A Power-Up Clear
Reset
C Configure/Control Multi-Point Calibration (4
sub-commands)
\ Read Transducer Voltages
Calculate and Set Gains (Span Cal)
a Read Transducer Raw A/D Counts
b Acquire High Speed Data
c Define/Control Autonomous Host Streams (6
sub-commands)
h Calculate and Set Offsets (Re-zero Cal)
m Read Temperature A/D Counts
n Read Temperature Voltage
q Read Module Status
r Read High Precision Daa
t Read Transducer Temperaure
u Read Internal Coefficients
v Download Internal Coefficients
w Set/Do Operating OptiongFunctions
UDP/IP psi9000 Query Network
Broadcast psireboot Reboot Specified Module
psirarp Change Specified Module's P Address

Resolution Method (then Reboot)
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POWER UP CLEAR (Command ‘A’)

Purpose: Thiscommand has no internal module affect. It isused asasimple method to verify
proper communications to the NetScanner ™ System module.

Command | “A”

‘A’ isthe command letter.

Response | “A”

‘A’ isthe acknowledge | etter.

Description: This command is generally used as a simple ‘NOP mechanism to verify proper
communications with amodule.

Example:
1 Send TCP/IP command to a module (viaits open socket) to acknowledge module
power on:
HAH

Read following response:

HAH
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RESET (Command ‘B’)

Purpose: Instructs the module to reset internal operating parameters, and to set al internal
control variables to their default “reset” state (see description below). The current
TCP/IP socket connection will reman open. Execution after a power off/on cycle
isoptiona (unnecessary).

Command | “B”

‘B’ isthe command letter.

Response | “A”

‘A’ isthe acknowledge | etter.

Description: The module returns to the following “reset” statesif this command is executed:

1 Re-zero correction (offset) terms are set to the last values stored in
transducer memory.
1 Span correction (gan) terms are set to the last values stored in

transducer memory.

Calibration Valveis set to the RUN Position (9016 only).

Number of Samplesfor DataAveraging isset to last value stored in
non-volatile memory (factory default = 8).

1 Any autonomous host data delivery streams defined by ‘¢’ sub-
commands are reset (undefined).

TheMulti-Point Calibration function defined by ‘ C’ sub-commands
isreset (undefined) if in progress.

Example:
1 Send TCP/IP command to a module (via open socket) to reset defaults:
“”
Read following response:

HAH
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CONFIGURE/CONTROL MULTI-POINT CALIBRATION (Command ‘C’)

Purpose: Thiscommand is actudly four (4) sub-commands. The first configures and starts
aMulti-Point Calibr ation adjustment function for selected channelsinthemodule.
Another isrepeated multipletimesto collect datafor each defined calibration point.
Another ends the calibration function normally by calculating new offset and gain
adjustment coefficients from the collected data. It then returns the module to its
normal state, but with improved accuracy. A final sub-command is used only if it
becomes necessary to abort the calibration function whilein progress. Thegeneral
form of al sub-commands is described in the table below. Subsequent pages
separately describe each individual sub-command and give examples of each.

This‘C’ command (with sub-commands) isavailableonly in

modulesthat have upgraded tofirmwareVersion 2.24 or later.

Command | “Cii[ dddd]...”

‘C’ isthe command letter.

‘11" isarequired sub-command index preceded by a space character.

‘ dddd’ are zero or more optiond datum (or parameter) fields, each preceded
by a space character. These vary with the sub-command used.

Response | Depends upon the particular sub-command (ii) used.

Description: The four ‘C’ sub-commands configure and control operation of a Multi-Point
Calibration function that is ssimilar to the smpler re-zero and span calibration
adjustment functions (see separate‘h’ and ‘Z’ commands). However, ‘C’ adjusts
both the offset and gain correction coefficients of each affected transducer at the
same time, using two or more calibraion points. Thus, instead of simply
calculatinganew linear (i.e., straight line) adjustment function that passesthrough
the supplied zero and span calibration points, it calculates a best-fit straight line,
using the least squares method, that comes “as close as possible’ to all the
supplied calibration points. This correction method provides the very best
adjustment throughout the entire range (negative to positive) of a differential
transducer.

NOTE: Avoid confusing thisCalibratecommand ‘C’ (upper case C) with the
Configure/Control Autonomous Host Streams command ‘c’ (lower case €). Like“c,”

but unlike most other module commands, all sub-commands of thiscommand require a
space between the command id (‘C’) and thefirst parameter (ii).
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Command ‘C'— Sub-command Index 00: Configure & Start Multi-Point Calibration

This sub-command has four (4) additional required parameters used to configure and start the
Multi-Point Calibration function.

Command | “C 00 pppp nptsord avg”

‘C’ isthe command letter.

* 00" isthe sub-command index (ii) for Configure & Sart.

‘ pppp’ isal-4 hex digit position field (channel selection bit map), that
selects any of the 1-16 (9016) or 1-12 (9021/9022) internal channelsto be
affected by the multi-point calibration.

‘ npts' isthe number of unique calibration points (between 1 and 19) to be
supplied during the calibration function.

‘ ord’ isthe order of the adjustment fit, which currently must be 1 for a 1st
order linear fit of the calibration data (i.e., a straight line).

“avg’ isthe number of A/D data samples collected and averaged for each
calibration point supplied (must be apower of 2 inthe set 2, 4, 8, 16, or 32)
NOTE: all parametersare separated by a space.

Response | “A”

‘A’ isthe acknowledge letter and isreturned if all parameters are supplied
with reasonable values. Else, an error (‘N’) response is returned.

Description: Configures and starts the Multi-Point Calibration function. It specifies the
particular channds (pppp) whose offset and span adjustment coefficients will be
replaced when the function is completed. All specified channels must have the
same full-scale pressure range. Modules with more than one range of internal
transducers installed must have channels from each range calibrated separaely.

This sub-command immediately aters the module’s normal data acquisition,
processes A/D samples for average count (default = 8, or as per the ‘w10dd’
command), and uses the sub-command’ s avg parameter sample count instead. A
larger count (e.g., 32) isencouraged for calibration purposes. The original sample
count will not be restored until the calibration function ends or is aborted (per other
sub-commands described on the following pages).
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The npts parameter fixes how many calibration points must be supplied when the
M ulti-Point Calibration function’ sdata collection phase startslater with multiple
invocationsof another sub-command (described below). Currently, only alinear (1st
order) (‘ ord=1") fit of the calibration pointsis available.

Example:

1 Configureand start the M ulti-Point Calibration function so that it affectsonly the
first four (4) channels of the module. Three (3) pressure calibration points will by
supplied when we continue this function later (see examplefor ‘01’ sub-command
below). A linear (1st order) fit will be used to obtain a new set of offset and gain
correction coefficients for these four (4) channels. The maximum average sample
count (32) isused to collect each calibration data point, so asto minimize any noise
in the datasamples. The modul€ s data acquisition processis altered immediatdy
to collect the increased number of averages.

“COOF 3132
Read response:

HAH
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Command ‘C’'— Sub-command Index 01: Collect Data for a Calibration Point

This sub-command has two (2) additional required parameters.

Command | “C 01 pnt pppp.pppp”

‘C’ isthe command letter.

* 01" isthe sub-command index (ii) for Collect Data

‘ pnt’ identifies a particular calibration point that will be supplied. It
must be between 1 and npts, where npts was a parameter of the previously
executed Configure & Sart (‘00") sub-command.

‘ pppp-pppp’ isthe pressure value (in current EV) that is actually applied
currently to the modul€'s transducers by a precision calibrator.

NOTE: all parametersare separated by a space.

Response | “pppp.pppp [pppp-pppp]..."

The actual measured pressure values (in current EU) from each affected
channe of the module (highest numbered specified channel first, lowest
numbered specified channel last, as per the pppp bit map parameter of the
Configure & Start (‘00') sub-command. The decimal response datum
format (format 0) is always used.

Description: This sub-command (to be executed two or more times) carries out the data
collection phase of the Multi-Point Calibration function for exactly one (1)
calibration point (i.e., per parameter pnt). Each execution applies a specified
pressurevalue; then collects, averages, and storesthe datafor that calibration point.
It must berepeated until all pressure points, as specified by the nptsparameter of the
origina Configure& Sart (‘ 00") sub-command, are applied and their datacollected.
For each particular point, enter the sub-command after that point’s pressure value
has been properly applied to the module, and that value is gable (unchanging).
Pressure may be applied to ether the Cal or Run ports, as necessary. UseaModel
903x Calibrator or some other suitable precision pressure source to generate the
pressure.
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Example:

It is not necessary to enter the two or more calibration points in strict numerical
order (i.e, 1, 2, ... npts). Any convenient entry order is allowed, though each
point’s actual pressure value must be correctly stated (with the pppp.pppp
parameter) when executed. Previously entered points may be reentered if it is
necessary to account for hysteresis. However, al the points specified by the npts
parameter of the Configure& Start (* 00”) sub-command must be supplied beforethe
final Calculateand Apply (‘02’) sub-command can be executed, else an error will
result.

Supply each of the previously-specified three (3) pressure cdibration points to the
Multi-Point Calibration function, as was stated in the previous example of the
Configure and Start (‘00") sub-command. Assume that all the affected four (4)
channds have differential transducers with the same -5 to +5 psi range. Include at
least one pressure point in the negative range of these transducers.

“‘C011-25
“C0120.0"
“C0135.0

Read responses (separately after each command executed above):
“-2.4998 -2.4999 -2.5001 -2.500"
“0.0 0.0013 -0.0133 -0.00001"
“5.0091 4.9992 5.0010 4.9998”

Dataarereturned in rever sechannel number order (i.e, 4, 3, 2, 1) in each response.
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Command ‘C’'— Sub-command Index 02: Calculate & Apply Correction Coefficients

This sub-command has no additional parameters.

Command

“C 02

‘C’ isthe command letter.
* 02" isthe sub-command index (ii) for Calculate & Apply
NOTE: all parametersare separated by a space.

Response

HAH

‘A’ isthe acknowledge letter — returned if the required number of
calibration data points had their data successfully collected previoudy,
and the resulting calculated datais reasonable. Else, an error (‘N’)
response is returned.

Description:

This sub-command finishes the Multi-Point Calibration function, previously
started by the Configure & Start (00") sub-command. It calculates new correction
coefficients using the pressure data collected by all required executions of the
Collect Data (‘01’) sub-command.

All the averaged data points collected previously are checked for reasonabl eness,
and then a new set of zero and gain correction coefficients are calculated by the
least-squares method for each channel (transducer) affected by the calibration.
Theseare stored in the modul €’ svolatilememory for use by al subsequent EU data
conversion of these channels until the module is reset or powered off. These
coefficients may be stored in the non-volatile memory of the modul €’ s transducers
with the ‘w’ command (see indexes 08 and 09 for that command). The latest
cal culated zer 0 and gain coefficients may beinspected with the‘u’ command at any
time for any channel.

Finally, this sub-command restorestheoriginal “A/D samplesfor averaging” count
used by the modul € sdata acquisition processto the value that wasin use beforethe
Multi-Point Calibration function was originally started.
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Example:

FinishtheM ulti-Point Calibration function previously started (asindicated by the
previousexamplesof ‘C’ sub-commands‘ 00" and ‘01’). Calculate new adjustment
coefficients, and savetheminthe non-volatile memory of themodul €’ stransducers.
These new coefficients will then be used for all subsequently calculated EU data
acquired by themodule, until another calibration functionisperformedinthefuture.

“C 02"
“w08”
“w09”

Read responses (separately for each command executed above):

« A

“

“
If an error (“N”) response is returned on the first command, either the correct
number of calibration points (per ‘00" sub-command) were not supplied with
reasonable pressure data values (via the multiple ‘01’ sub-commands), or the
collected datayielded new cal culated coefficientswith unreasonable values. Inthat
case, the other two commands should not be used.

If execution of the last two ‘w’ commands is skipped above, the new cdibration
data obtained will be stored only in volatile storage, and will be available for use
only until the module is RESET or loses power.
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Command ‘C’'— Sub-command I ndex 03: Abort Multi-Point Calibration

This sub-command has no additional parameters.

Command

“C 03

‘C’ isthe command |etter.
* 03 isthe sub-command index (ii) for Abort.
NOTE: all parametersare separated by a space.

Response

HA”

‘A’ isthe acknowledge letter

Description:

Example:

Aborts the Multi-Point Calibration function, if it is currently in progress. This
sub-command also restores the original “A/D samples for averaging” count to the
module that was in use before the calibration function was started.

It should be noted that executing the Configure & Start (‘00’) sub-command again,
after thecalibration function hasstarted collecting data (per Collect Data (‘ 01’) sub-

commands), but before the final data are caculated (per Calculate & Apply (‘02")
sub-command), will have the same affect as this Abort function.

Abort the Multi-Point Calibration function previously started
“C 03

Read response:
13 AH
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READ TRANSDUCER VOLTAGES (Command ‘V’)

Purpose: Returns for the specified channels, the most recently acquired raw pressure data,
convertedto voltsdirectly fromtheaveraged A/D counts. This sSimpleengineering-
unit conversion bypasses any usage of the transducer’s factory-calculated
coefficients or the final calibration process's correction coefficients (offset and
gain). Each datum returned in the response will be in the specified high-precision
dataformat. This command isintended for advanced users only and is not
required for normal operation.

Command | “Vppppf”
‘V’ isthe command letter
‘pppp’ isthe position field
‘f" isthe format field
Response | *“ dddd.. [dddd]”
‘ dddd’ are the data fields, each with aleading space (except f =7 or 8).

Description: The 4-character hex position field (pppp) specifies a 16-bit binary bit-map, with
each bit (set to 1) specifying a particular channel number (16-1, left-to-right).
The 1-character format field (f) specifies the format of each datumfield (* dddd’)
that will be returned in the requested response. The first datum returned in the
responsewill be for the highest channel number requested, and each (non-binary)
datum will be preceded by a space character. Some formats may not be applicable
to the specific type of data being requested. Vdid formats are shown in the
following table:

f converts each internal response datum value from.. max.char.
0 single binary float to 7-10-digit signed decimal “ [-XXX]X.XXXXXX" 13
1 single binary float to 8-digit hex integer “ XXXXXxxx”" 9
2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX" 17
5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9
7 single binary float to single binary float (big endian: msb first) 4
8 single binary float to single binary float (little endian: Isb first) 4

Example:
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1 Send TCP/IP command to Model 9016 module (via its connected socket) that
returns ASCII decimal fixed-point voltage data for channels 1, 5, 9, and 13:

“V11110”
Response contains data for channels 13, 9, 5, and 1 (left to right):
“ 4.999999 -4.989500 0.005390 2.500001"

This command example also works for Models 9021 and 9022 if non-existent
channel 13 isnot set in the position field bit map ( e.g., “V011107).
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CALCULATE AND SET GAINS (Command ‘Z’)

Pur pose:

Instructsamodul e to cal culate new gain coefficients, with either full-scale pressure
(or aspecified pressure) applied to the specified channds. These new coefficients
updatepart of themodul €' sinternal calibration coefficient database, used to convert
any subsequent raw data(from any of the specified channels) into engineering units
data. The new gain values are aso returned in the response. This command is
sometimes called a Span or Span-only calibration.

Command

“Zpppp[ W ww]”

‘Z’ isthe command |etter
‘pppp’ isthe position field
“wW.vww isan [optional] pressurevalue, preceded by a space character.

Response

“0.9999 .- 9-9999"

‘0.099g’ arethe actud gain data values returned, each preceded by a space.

Description:

The positionfield may haveO or 4 characters. If no positionfieldisspecified, gain
coefficients for al module input channels will be calculated and returned. If a
position field is specified, gain coefficients for only the channelswhose bits are set
(=1) will be cdculated and returned. If the optional pressure value (w.ww) is
specified, the position field must be 4 characters, even when all channelsareto be
specified. Gain values are returned in the response in order of highest specified
channel to lowest specified channel, with data formatted per an implied decimal
format (f=0).

Normally this command requires that the exact full scaleinput pressure be applied
to the affected channels. The optional pressurevalue [ w.wwwi] allows the user to
specify any suitable upscale pressure in the current engineering units. For best
results, pressuresin excess of 90% of full scale should be applied. A |eading space
character must precede the pressure value parameter.

Thedesired calibrating pressure must be applied to all of the specified channelsand
alowed to stabilize before this command is executed. Such a pressure is
presumably generated by a separate model 903x calibrator module or suitable user-
supplied substitute.
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Noticethat unlikethe Calculateand Set Offsets(* h’) command, thiscommand does
not automatically move a 9016 module’s calibration valve to its Cal position. A
command to do this must precede thiscommand. Thereader isreferred to Chapter
4, Section 4.3 for additional details concerning the performance of a Span
Cdlibration.

Internal firmware limits calculated gains to values are software limited to values
between 0.0 and 100.0. Any calcul ated value outside of thisrange will resultinthe
gain coefficient being set to 1.00.

NOTE: Thecalculated gain valuesfromthelatest ‘Z’ command will be lost
when the moduleis powered off. To savethese gain termsto each
transducer’ s non-volatile memory, refer to the Set Operating Options (‘w’)
command (index 09).

Example:

1 Send TCP/IP command to a module (viaits open socket) to calculate and set gain
coefficientsfor channels 8 through 4. Instruct the module to use 14.8890 psi asthe
applied pressure instead of each transducer’ s full-scale value:

“Z00F8 14.8890"

Read response, containing the new gain vaues (al o stored in the module’ svolatile
main memory):

“1.000212 1.000269 1.000437 1.000145 .999670"

Actua gainvaluesarereturnedinthe aboveresponseasdecimal ASCII strings, each
preceded by a space character. From left-to-right: they are for channels 8, 7, 6, 5,
and 4.
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READ TRANSDUCER A/D COUNTS (Command ‘a’)

Pur pose:

Returns the most recently acquired raw pressure datafor the specified channelsin
averaged signed A/D counts (in the range -32768 to +32767). This simple data
bypasses any usage of the transducer’ s factory-calculated coefficients or the final
calibration process sadjustment coefficients(offset and gain). Each datumreturned
in the response will bein the specified high-precision data format, but representing
A/D countsasasigned integer average. (Theformulafor converting A/D countsto
voltsis: Volts= A/D Counts* 5/32768) Thiscommand isintended for advanced
usersonly and isnot required for normal operation.

Command

“appppf”

‘a isthe command letter
‘pppp’ isthe position field
‘f isthe format field

Response

“ dddd.. dddd”

‘ dddd’ are the data fields, each with leading space (except f = 7 or 8).

Description:

The 4-character hex position field (pppp) specifies a 16-bit binary bit-map, with
each bit (set to 1) specifyingaparticular channel number (16-1, left-to-right). Only
channels 12-1 are alowed for Models 9021 and 9022.

The 1-character format field (f) specifies the format of each data field (dddd) that
will bereturned in the requested response. Thefirst datum returned in the response
will be for the highest channel number requested. Each datum will be preceded by
a space character. Some formats may not be applicableto the specific type of data
being requested. Valid formats are shown in the following table:

converts each internal response datum value from.. max.char.

0 single binary float to 7-10-digit signed decimal “ [-XXX] X.-XXXXXX" 13

1 single binary float to 8-digit hex integer “ XXXxxXxxx”" 9

2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX” 17

5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9

7 single binary float to single binary float (big endian: msb first) 4

8 single binary float to single binary float (little endian: Isb first) 4
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Example:

1 Send TCP/IP command to 9016 module (via its connected socket) that returns
decimal raw “pressure” A/D counts datafor channels 1, 5, 9, and 13:

“allllo”
Response contains data for channels 13, 9, 5, and 1 (left to right):

“ 32767.000000 -32700.000000 10.000000 16385.000000"
Please note that channd 13 is saturated at +full scale and channel 9 is almost
saturated at -full scale. Channel 5 reads near zero and channd 1 is about ¥ +full-

scale.

This command example also works for Modds 9021 and 9022 if the non-existent
channel 13 isnot set in the position field bit map.
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READ HIGH-SPEED DATA (Command ‘b’)

Pur pose:

Returns the most recent scanned/averaged datafrom all channelsof the module as
fastaspossible. Dataisreturneddirectlyinitsinternal (IEEE single-precisionfloat)
binary form (as per implied format 7). Itisused asafaster alternative to the Read
High-Precision Data (‘r’) command, since ‘b’ does not have to parse the position
or format parameters, nor doesit have transform or encodetheinternal datainto any
other format when the response is generated.

Command

143 bn

‘b’ isthe command letter

Response

“aaaabbbbcccc..rrrr”

each 4-byte datum (e.g, ‘aaaa’) is a non-human readabl e 32-bit (4-byte) big-
endian value (format 7) representing an |EEE single-precision internal float
value.

Description:

Example:

Returns datafor all of the module' s channels, in order highest channd number to
lowest channel number. Thusfor aModel 9016, channel #16 will alwaysbethefirst
4-byte (32-bit binary, big-endian, |EEE floating-point) value (‘aaaa’) sent in the
response. For Models 9021 and 9022, channel #12 will be first. It is followed by
similar values for lower numbered channels.

Unlessthe EU conversion scalar is altered, the returned datawill be in units of psi.

Send command to a module (via its “socket” connection) to return data as fast
possible:

143 bn

Data from the most recent scan of all the modul€’ s channels are returned in pure
binary form, 4-bytes per channel (big endian):

aaaabbbbccece .. rrrr

Note that thisresponseis not shown within quotes“ ” sinceit isnot avalid ASCII
character string.
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DEFINE/CONTROL AUTONOMOUSHOST STREAMS (Command ‘C’)

Pur pose:

Definesand controlsthe autonomous delivery of any of up to three concurrent high-
speed autonomous data streams to the host computer. Such data streams may be
delivered “continuously” without bound (i.e., until a command explicitly stops
them), or be delivered in a“limited” amount (until apre-specified fixed number of
datapackets have been sent). Each packet delivered may be synchronized by auser-
supplied “hardware trigger” or each packet may be delivered periodically as
synchronized by an internal software clock. These concurrent host streams are an
alternate method of acquiring/delivering data rather than using the Read High-
Precision Data (‘r’) command, the Read High-Speed Data (‘ b’) command or the
many other special purposeread commands(‘V, ‘a,’ ‘t, ‘m,” and‘n,’) for reading
alternate data values.

Host data streams, once activated in a module, deliver a sequence of TCF/IP or
UDP/IP data packets autonomously to the host (i.e., without the host sending any
particular command to the module to request each packet).

WARNING: If these data streams are defined to occur at high rates, then each data
packet received by the host must be processed and disposed of in a timey
manner. NetScanner ™ System modulesar e capable of generating autonomous
data faster than some “slow” hosts (or incapable software) can absorb.

V arious sub-commands (described on the following pages) are used to identify the
various definition and control options of the following genera ‘c’ command.

Command “cii[ dddd] ...”

‘C’ isthe command letter

“iI” isaspace + a sub-command index (augment code)

‘ dddd’ are one or more optional datum fields, each preceded by a space
character which are parameters that differ per augment codeii.

NOTE: all parametersare separated by a space.

Response Depends upon particular sub-command (* ii”) sent. See below.

Autonomous Depends upon the particular sub-command
Packet:

( 1i") sent. Seebelow.
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Description: Thefirmware of any module, oncefully initialized, continuously scansand converts
data for all pressure channels at the highest possible speed. The result of such
scanning is a continuously updated EU data buffer, available to three concurrent
host data delivery tasks, or available to other standard data acquisition commands
inthe module. Each host delivery task can grab engineering-unit data values from
the EU data buffer and deliver them to the host in its own programmable data
stream (a sequence of TCP/IP or UDP/IP packets that autonomously arrive in the
host, as long as the host has enough TCP/IP buffering space to hold them).

Specia augmentsof thiscommand, called sub-commands (di stinguished by thefirst
parameter ii) can configure each datastream with the particul ar channelswhosedata
are delivered, the datum format, the delivery rate, and other characteristics. It can
also start, stop, or undefine asingle stream or all defined streams.

The maximum rate of any one stream’s delivery is practically limited to the
maximum possible scan and data conversion rate of all the module's channels.
Normally, these programmable host streams deliver host data at rates equal to or
slower than this natural cycle. For atypical application, thefirst stream deliversa
few channels at a high rate as defined by a hardware trigger. The second stream
deliversother channelsat amedium rate (somemultipleof thetrigger), and thethird
stream candeliver still other channelsat aslow rate (alarger multiple of thetrigger).
In another application, the three streams might all be programmed to deliver all the
same channels, but the first stream might deliver pressure data (EU only) at high
speed. The second stream might deliver pressure countsor voltsat aslower rate, and
the third stream might deliver temperaturein all forms(EU, counts, volts) at avery
slow rate.

NOTE: When using hardwaretrigger inputsto synchronize data
stream outputs, the frequency of the trigger source should be

no morethan 200Hz even if the requested output is 100Hz or
less.

NOTE: Avoid confusing this Configure/Control Autonomous Host
Streamscommand ‘¢’ (lower casec) with the Configure/Control
Multi-Point Calibration command ‘C’ (upper caseC). Like‘C’,
but unlike most other module commands, all sub-commands of
thiscommand requir easpacebetween thecommandid(‘c’) and
thefirst parameter (ii).
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Command ‘¢'— Sub-command Index 00: Configure A Host Delivery Stream

This sub-command is used to configure the principal parameters of each of the three possible
concurrent host delivery streams, one at atime. Following thisconfiguration phase, the stream (1,
2, or 3) or all streams may be started and stopped with other sub-commands. The sub-command’s
format is

Command | “c00 st [[[[pIp]p]p sync per f num”

‘c’ isthe command letter

‘00" isthe sub-command index (ii) for configuration

‘st’ isthe streamiddigit (1, 2, or 3)

‘[Pl Pl Pl p’ isal-4 hex digit position field (channel sdection bit
map) capable of selecting 1-16 internal channels

‘sync’ is sync type character (O= hardware trigger or 1= clock)

‘per’ isthe period (if sync=0: # of trigger periods or if sync=1: delay
timer period in msec).

‘f" isthe format of each acquired datum in stream

‘num’ isthe number of packets delivered in the stream
(O=unlimited/continuous).

NOTE: all parametersare separated by a space char acter.

Response “A”
‘A’ isthe acknowledge letter

Autonomous | none generated
Packet

Description: Configures a particular stream (‘st’) to deliver data packets autonomously to the
host, with each packet containing sel ected acquired datafor the channel s specified.
The channels are specified by a standard 16-bit position field bit map (encoded as
al-4hexdigitpositionfield ([[[[p]p]p]p). A separate sub-command (ii=05) may be
used to select which acquired data are included in each stream. By default, only
pressure (EU) data are selected (if ii=05 sub-command is never executed for the
stream).

The individual data packets of the stream may be synchronized with either an
external user-supplied hardwaretrigger or aperiodic dock interrupt generated inside
each module. This choice is made with the sync type ‘sync’ parameter (asingle
digit) where: 0 = synchronize with hardware trigger; 1= synchronizewith periodic
software clock.
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When the hardware trigger is used to synchronize data output ( sync = 0), itis
assumed that the user would prefer to aso synchronize internal data acquisition
cycle. For this reason, when a stream utilizing hardware trigger is started, the
modul efirmware switchesout of thefree-running continuous dataacquisition mode
described earlier. Instead, the modulewaitsin anidle mode until ahardwaretrigger
is received to initiate a host stream output. Only on the receipt of that hardware
trigger will the module scan and EU convert all attached channels. Following
completion of theacquisition and EU conversion cycle, themodulewill also deliver
the requested data channels to the host. In this manner, users are provided with
highly synchronized data acquisition and delivery from one or more modules. If a
module waits in the idle mode for an extended period of time without receiving a
datarequest, it will periodically initiate its own interna data acquisition cycles so
as to update internal thermd coefficients.

When all hardwaretriggered streamsare completeor aborted, an individual module
will return to the default mode of continuous scanning and EU conversion.

When the internal software timer is used to control host stream output rates
(sync=1), notethatinternd clock frequency varianceswill resultin slightly different
timing between modules. Although these differencesin timing areslight, they may
resultin noticeabl e differencesin output timing between modulesover along period
of time. If highly synchronized dataoutput is required from multiple modules, the
hardware trigger mode should be used.

The period ‘per’ parameter is a positive decimal integer count (from O to
2147483647, specified with 1 to 10 numeric digits as needed), and its meaning
depends on the sync type ‘sync’ parameter described above.

‘sync’ | meaning of ‘per’

0 number of hardware trigger periods to wait before sending each packet

1 delay period (in milliseconds) to wait before sending each packet NOTE:
minimum is 10 milliseconds
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The ‘f’ parameter identifies the format of each selected acquired datum in each
stream packet, and is a single numeric digit. Valid format codes are listed in the

following table:

f converts each internal selected acquired datum value from.. max. char.
0 single binary float to 7-10-digit signed decimal “ [-XXX]X.XXXXXX" 13
1 single binary float to 8-digit hex integer “ XXxXXxXxxx”" 9
2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX" 17
5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9
7 single binary float to single binary float (big endian: msb first) 4
8 single binary float to single binary float (little endian: Isb first) 4

Unlessthe EU conversion scalar isaltered, thereturned pressuredatawill bein units
of psi. (Seecommand ‘v’, array 11, coefficient O1 for other units.

With the exception of binary formats 7 and 8, all other
formatsinclude a leading spacein each datum deliver ed

in each stream packet.

The number of stream packets (‘num’) parameter is a positive integer count (from

0 to 2147483647, specified with 1 to 10 numeric digits as needed). It setsafinite

limit on the number of packets delivered in the host data stream. Thevaue O for
this parameter requests “continuous’ output packets for the defined host stream

(unbounded).
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Example:

Configure three (3) separate autonomous host delivery streams, and divide the
modul €’ s channels between them. Channels (1-4) must be deliveredto host asfast
as possible, channds 5-8 may be delivered at hadf that rate, while the remaining
channels 9-16 are delivered at half the previous rate. All streams are generated
continuously and synchronized with theinterna clock at 100 msec., 200 msec., and
400 msec. periods, respectively. Dataarerequested in single precision binary |IEEE
float format f=7).

“c001000F 110070
“c00200F0 120070
“cO03FF00140070"
Read response:
“ A
“
“
Tosimilarly acquiredataat “relative’ rates(1, 2, and 4) using aperiodic hardware
trigger (assumed to also cycle at 10 Hz rate), enter the commands:

“cO01000F0170
“c00200F00270"
“cO0O3FFO004 70

Read responses:
“p”
“p”
“p”

The above example is for a Model 9016 module. It would also be suitable for a
Models 9021 and 9022 if no channels above 12 are scanned as in stream 3 above.

NOTE:

Thetype of data delivered for each specified channel (when the streams
are started) is EU pressure unless sub-command “ 05" is also executed to

select other types of datain each stream.
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Command ‘¢’ — Sub-command Index 01: Start Stream(s)

This sub-command is used to start the delivery of any previously configured host stream in a
module. If the stream started is of “continuous’ duration, thenit will be necessary to usethe Stop
Stream sub-command later. Otherwise, the stream will end automatically if a finite number of
packets has been specified for it. This sub-command may also be used to resume a previously
stopped host stream that has not transmitted all requested datapackets. The sub-command’ sformat
is:

Command “c0l &”

‘C’ isthe command letter

‘01" isthe sub-command index (‘ii’) for Start Stream(s)

‘st’ isthe streamid digit (1, 2, or 3, or O=all streams)

NOTE: all parametersare separated by a space char acter.

Response “A”
‘A’ isthe acknowledge letter

Autonomous | “tsss§ dddd] .. [dddd]”
Packet

‘t’ isal-byte binary (8-bit) value identifying the stream number (1-3).
‘ssss’ isa4-byte binary integer (32-bit, big-endian) packet sequence.
number. Optional binary status may follow the sequence number. (See
“05” sub-command.)

‘dddd’ are the acquired datum valuesin the selected format plus aleading
space (except =7 or 8).

Description: This sub-command starts a particular specified host stream (st=1-3), or starts dl
configured host streams with a single command (st=0). Each autonomous host
stream packet begins with a 5-byte fixed-format (binary) data header (tssss). The
first byte (t) identifies the host stream, while a 32-bit unsigned binary sequence
number (ssss) completesthe header. This sequence number will start at one (1) for
the first packet returned by a stream and increment for each other returned packet
of that stream. Inthe case of a“ continuous’ data stream, the sequence number may
overflow themaximum permissible 32-bit integer value. If thisoccurs, the sequence
number value will wrap around to zero (0) following the largest 32-bit value
(4294967295) and then continue to increment by onefor each returned packet. The
sequence number field is intended to provide a mechanism for host software to
ensure that host data stream packets are processed or stored in the order in which
they were obtained by the module. Each of the three possible hogs streams will
report their own unique sequence number. Note that if a previously stopped data

3-37 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

Example:

streamisrestarted, thereturned sequence numberswill resumewith the next number
at the point of the stream’ s termination. The sequence numbers will not restart &
one(1) if ascan list istemporarily stopped and then restarted without reconfiguring
thestream. A “limited’ stream will terminate oncethis sequence number equalsthe
requested number of packetsfor the sream. If a“limited” stream is restarted after
expiring, it will restart at sequence number 1.

For periodichardware-triggered streams, that are never suspended and resumed after
being initially enabled, the sequence number may also serve as a “relative’ time
stamp if the period (in milliseconds) of the hardware trigger is known.

If a special sub-command (ii=05) is used to select the content of a stream, other
binary status datamay immediately follow the binary stream header and precedethe
default Pressure EU Data (if selected). Other special acquired data groups (per
selected channel) may follow or replace the Pressure EU Data. Each datum group
in each packet will be ordered from highest channel number requested to lowest
channel number requested. Each datum (dddd) will be output per the format code
specified when the stream was configured (by sub-command “00” or combination
of “00” and “05”).

Start all the streams configured in the previous example:
“c010”

Read response:
13 AH

Soon after the response is received, the requested data stream packets will begin
arriving inthe host at aquantity, content, and rate determined by each stream’sown
particular current configuration (per both the “00” and “05” sub-commands).
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Command ‘¢’ — Sub-command Index 02: Stop Stream(s)

This sub-command is used to stop (or temporarily suspend) the delivery of any previously started
host stream in a module, one at a time or all together, whether the stream was “continuous’ or
“limited.” The sub-command’sforma is:

Command “c024”

‘C’ isthe command letter

‘02" isthe sub-command index (‘ii’) for Stop Stream

‘st isthe stream id digit (single stream 1, 2, or 3, or O=all streams)
NOTE: all parametersare separated by a space.

Response “A”

‘A’ isthe acknowledge letter

Autonomous | command stops generation of autonomous packets from the requested
Packet stream(s).

Description: This sub-command stops the current “run” of a particular specified host stream
(st=1-3), or stopsthe current “run” of “all configured” host streams with asingle
command (st=0).

Any stopped stream may be resumed (i.e., restarted) with the Start Stream sub-
command as long as that stream remains defined in the module and any limited
sequence count has not yet expired. The Clear Stream sub-command may beused
to undefine a stream. Any continuous stream or unexpired limited stream that is
restarted continues generating new sequence numbers(i.e., at thecount whereit left
off when stopped). However, the stream must be reconfigured with the Configure
a Host Déelivery Stream sub-command (00) beforeit restarts with sequence count
=1. Any expired limited stream must be reconfigured to redart at al.

Example:
1 Stop all the streams configured in the previous example:
“c020"
Read response:
“pn
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Command ‘¢ — Sub-command Index 03: Clear Stream(s)

This sub-command is used to “undefine” any previously configured host stream in amodule, one
at atime, or all together. The sub-command’ sformat is.

Command “c 03 st”

‘C’ isthe command letter

‘03 isthe sub-command index (‘ii”) for configuration

‘st’ isthe stream identifier character (1, 2, or 3 or O=all streams)
NOTE: all parametersare separated by a space char acter.

Response | “A”

‘A’ isthe acknowledge letter

Autonomous | none generated
Packet

Description: Thissub-command clears(un-defines) the particular specified host stream (st=1-3),
or un-defines “al configured” host streams with a single command (st=0). Once
cleared, a stream must be reconfigured before it can be started.

Example:

1 Stop all the streams configured previously. Then clear (un-define) only stream 3.
Finally, resume the remaining defined streams 1 and 2:

“c020”
“c033
“c010”

Read response:
13 AH

143 An
143 An
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Command ‘¢’ — Sub-command Index 04: Return Stream I nformation

This sub-command returns current stream configuration information in its reponse. Itsformat is:

Command “c 04 st”

‘c’ isthe command letter

‘04’ isthe sub-command index (‘ii”) for configuration

‘st’ isthe stream identifier character (1, 2, or 3 only)

NOTE: all parametersare separated by a space char acter.

Response | “st[[[[p]p]p]p sync per f num pro remport ipaddr bbbb ”

‘s’ isthe streamidentifier digit (1,2, or 3)

‘ pppp’ isahex position field (channel selection bit map)

‘sync’ is sync type character (0 or 1)

‘per’ isthe period (# trigger periods or delay timer period)

‘f’" isthe format of the data delivered in stream

‘num’ is the number of packets delivered in the stream

‘pro’ identifies the protocol used for stream delivery (1=UDF/IP,
O=TCP/IP.  This protocol identifier pertains to stream delivery only.
‘remport’ identifies the remote port number to which each stream delivery
isdirected in the host. A value of -1 indicatesthat stream delivery is
directed to the same port number the host is using to send commands to the
module.

‘ipaddr’ identifies the IP address of the host to which the stream delivery is
directed.

‘bbbb’ another position field (data options bit map) as specified by the
“05” sub-command.

NOTE: All datum fields separ ated by a space character.

Autonomous | none generated
Packet

Description: Thissub-command returnscurrent configurationinformation for aparticul ar stream.
Returned values are defined the same as the sub-command parameters of separate
commands Configure a Host Delivery Sream (“00,” Select Protocol, “06,” and
Select Dataina Stream, “05.”). Note that the *num'’ field represents the number of
packets returned so far (= last sequence number returned, or =0 if stream not yet
started.

3-41 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

Example:
1 Return configuration information for stream |
“c041”
Read response:

“1FFFF 020 7 32000 1 7002 200.200.200.1"

The above exampleshowsall 16 (sixteen) channels (Model 9016). Thevalue FFFF
would be OFFF for all channelsof Models 9021 and 9022. Dataisacquired using
hardwaretrigger with one (1) data packet acquired for every trigger events. Datais
returned in format 7. (In the above example, 32000 packets have been returned so
far.) Data is sent using UDP protocol to port 7002 at 1P address 200.200.200.1.
Pressure EU dataonly is returned for the requested channels.
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Command ‘¢’ — Sub-command I ndex 05: Select Data in a Stream

This sub-command sets options that cause a specified stream to deliver specific kinds of
information to host. By default, only Pressure EU data are delivered for the channes already
specified by the“00” command.

Command “c 05 st bbbb”

‘C’ isthe command letter

‘05’ isthe sub-command index (‘ii’) for Select Data.

‘s’ isthe streamid digit (1, 2, or 3, (0 not allowed)

‘ bbbb’ isthe hex option field (bit map) to select which options will be
returned in the data stream (see table)

NOTE: all parametersare separated by a space char acter.

Response | “A”
‘A’isthe acknowledge letter.

Description:

If this sub-command is never executed for a particular stream, then
Pressure EU Data are delivered (by default) in that stream
following the fixed format binary header ( tssss as described by the
“01” sub-command). However, this sub-command may also delete
these default pressure readings from a stream (by not specifying
them) as well as add other selected acquired data to a stream (by
specifying them).

The bit map values (shown in the following table) may be added
together to specify all the actual data groups that will be delivered
in each packet of the specified stream. Thefirst two table entries, if
their “bits’ are specified, will cause two-byte binary (16-bit, big
endian) status values to be delivered in the stream packet
(immediately following the binary stream header). The third table
entry, if specified, will causethe Pressure EU Datato be delivered
(next), per the specified format (f), and for just the channels
specified inthe configured stream. Theremaining tableentries will
cause other special data groups (i.e., raw pressures and EU
temperature values, aso in A/D counts or voltage forms) to also be
delivered in each stream packet. Each of these special data groups
isalso output, if its “bit” is specified, in the order of its table entry
(within the packet). Each group will aso have a datum per the
specified channels, and be in the specified format (per f).
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NOTE: Selecting too many other data groupswill compromise module

performance.

Bit #
Chan #
Binary

Hex

bbbb (hex) data selected for inclusion in each stream packet

0001 ** Enable Valve Position Status (reserved for future use)

0002 Enable DH Temperature Status (see bit map below)

0010 Enable Pressure EU Data (default if “05” never executed
after “00")

0020 Enable Pressure A/D Counts

0040 Enable Pressure Voltages

0080 Enable DH Temperature EU Data (degrees C)

0100 Enable DH Temperature A/D Counts

0200 Enable DH Temperature Voltages

15

16

Any DH Temper atur e Statusdatum isdelivered as atwo-byte binary bit map (16-
bit, big endian) with each bit representing the status of DH #16 through DH #1
respectively. A bit value of O (zero) indicates the DH is operating within its
specified limits. A vaue of 1 (one) indicatesthe DH isoutside its specified limits.

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

The above example indicates that Channels 1 and 16 are operating outside the
specified temperature limits.

** NOTE: Thisstatusfield (0001) cannot be specified for M odels 9016, 9021, or
9022. However it isshown should the capability be added to future firmware
versions. Currently, only M odels 9816 and 903x can return Valve Position statusin
their streams
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Example:
I Configure stream | to return temperature status field, and all Pressure EU data
“c0510012"
Read response:
“pn

If or when stream 1 is subsequently enabled, data groups in that stream with the
lowest-bit-numbers (table positions) selected are ddivered first. In this example
(bbbb = 0012), the DH Temper atur e Statusdatum would befirst, and then all the
specified Pressure EU data would follow (highest specified channel to lowest
specified channel). The standard 5-byte binary prefix (tssss) that beginsall stream
packetswould precede this status and data group. (Seethe Autonomous Packet box
in Start Stream sub-command (index 01.)
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Command ‘¢’ — Sub-command Index 06: Select Protocol For Stream Delivery

Command | “c06st pro [remport [ipaddr]]”

‘C’ isthe command letter.

* 06’ isthe sub-command index (ii) for Select Protocol.

‘ &’ isthe streamid digit (O=the ONLY acceptable entry).

‘ pro’ isthe protocol id digit (1=UDF/IP, O=TCP/IP)

“ remport’ is an optional remote port number to which each UDP
stream isdirected in the hos (port 9000 is the default if
unspecified). Itisignored if pro=0.

“ ipaddr’ isan optional host | P address to which each UDP stream
isdirected (default is the host IP address per current TCP
connection that sent this command). Itisignored if pro=0.
NOTE: all parameters separated by a space.

Response | “A”

‘A’ isthe acknowledge letter.

Description:  This command sets the protocol by which every configured autonomous stream is
delivered to the host. It must be executed after streams are configured, but
before they are enabled. This command is only available to modules with
firmwarerevision 2.28 or higher.

By default, streams are delivered via the same TCP/IP protocol used to receive
commands from host (i.e., via the existing TCP/IP connection used to send this
command). However, for specia circumstances, al autonomous streams may be
delivered to the host via the UDP/IP protocol instead. This command is required
only when UDP/IP isto be used. It also can restore thedefault protocol (to TCP/IP)
onceit hasbeen changed. The TCP/IP version of the command ignoresthe optional
(pro and ipaddr) parameters, which have meaning only to the UDP/IP protocol.

Though the command hasastream parameter, it iscurrently limited to changing the
protocol of all defined streams at the same time (i.e., parameter st must be = 0,
meaning all configured streams).

The optional remport parameter may be any vaue in the range 1024 to 65535.
However, remport = 7001 should be avoided, since NetScanner modulesemit UDP
Query responses to that port, and most host programs should have a UDP socket
aready bound to that port for receiving these special responses. The choice of
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remport parameter will affect the way host software must handle multiple modules
sending streams. If every module uses the same port, then a single host socket can
be bound to that port to receive dl responses from al modules. The remote IP
address, given to that socket, at time of receipt of the stream’s datagram, will
identify the particular module who sent the datagram. Alternately, every module
may be given auniqueremport number, requiring that ahost program bind aunique
UDP socket to each of these unique remport numbers. Then, when a particular
socket receives a UDP datagram to its unique port, the module sending it is
automatically identified.

The optional ipaddr parameter is normally unspecified, causing it to default to use
the IP address of the current TCP/IP connection. That way the host need not have
to beaware of itsown IP address. This parameter is provided in case aspecial host
has multiple network interfacesand wantsto use morethan one. When used, ipaddr
requires four dotted numeric fields (d.d.d.d). Each d isa 1-3 digit decimal number
intherange 0-255. Theipaddr = 255.255.255.255 is best avoided, unlessthe UDP
datagrams of streams are to be broadcast to all network nodes.

Examples:
1 Configure all streamsto be delivered via UDP/IP protocol. Host expects the UDP

datagramsto arriveviaport 7500. ThelP Addressof the current TCP/IP connection
isalso usad to send each UDP datagram.

“c 0601 7500"

Read response:
13 AH

Configure all streamsto be delivered viathe default TCP/IP protocol.
“c0600”

Read response:
13 AH
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CALCULATE AND SET OFFSETS (Command ‘h’)

Purpose: Instructsamodul eto cal cul ate new offset coefficientswith zero differential pressure
(or aspecified “generated” pressure) applied to the specified channels. These new
coefficients update part of the modul€’s internal calibration coefficient database,
used to convert any subsequent raw data into engineering units data. The new
offset values are also returned in the response. This command is sometimes called
aRe-zero or zero-only calibration.

Command | “hpppp [wW.vwww/]”
‘h" isthe command letter
‘pppp’ isthe position field
‘W.wWw is an [optional] applied pressure value preceded by a space
character
Response | “g.9999 .- [9-9999]...”
‘0.099g’ arethe actual offset data values returned, each preceded by a space.
Description: The position field may have O or 4 characters. If no position field is specified,

offset coefficients for all of a module's input channels will be calculated and
returned. If a position field is specified, offset coefficients for only the channels
whosebitsareset (=1) will becalculated and returned. If the optional pressurevalue
[ w.www/] is specified, the position field must be 4 characters, even when all
channds are to be specified. If the optional pressure value [*w.vw'] is not
provided, an applied pressure of 0.0 psi(a) will be assumed when calculating
coefficients. When using the 9021/9022 module with 9401 absolute pressure
transducers, it will usudly berequired to use the gpplied pressurefield ['w.vw' | as
it may not be possible to apply 0.0 psiato the 9401 transducers. Offset values are
returned in the response in order of highest specified channel to lowest specified
channel, with data formatted per an implied decimal format (f=0).

Before acquiring datawith this command, any addressed Model 9016 module will
normally attempt to place the calibration valve in the CAL position, so that a zero
differential pressure can beapplied to all channelsviathe module’' s CAL and CAL
Ref input port. Simply leaving these ports unattached will allow the transducersto
read the appropriatezero differentid pressureif ambient air pressureisstable. After
data are acquired, the calibration valve will be placed in the RUN position. To
disable the automatic shifting of the calibration valve, refer to the Set Operating
Options (‘w’) command (index OB). The reader is also referred to Section 4.2 of

3-49 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

Example:

Chapter 4 for additional details concerning the performance of a Re-zero
Calibration.

Models 9021 and 9022, having no valves, will skip the CAL valve change.

NOTE: Thecalculated offset values from thelatest ‘h’ command will be
lost when the moduleis powered off. To savethese offset termsto each
transducer’s non-volatile memory refer to the Set Operating Options
(‘w’) command (index 08).

Send TCP/IP command to a Model 9016 module (viaits open socket) to calculate
and set new offset coefficients for channels 16 through 13.

“hF000"
Read response, containing all new offset values (al so stored inthe modul € svolatile
main memory):

“0.0010 0.0020 0.0015 0.0025”
Actual offset valuesarereturnedintheaboveresponse asdecimd fixed-point ASCII

strings, each preceded by a space character. From left-to-right: they arefor channels
16, 15, 14, and 13.

This command example also works for Models 9021 and 9022 if the bits in the
position field bit map are restricted to channels 12-1 (e.g., hOFFF).

3-50 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

READ TEMPERATURE COUNTS (Command ‘m’)

Pur pose:

Returns the most recently acquired raw temperature datafor the specified channe's
in averaged A/D counts (in the range -32768 to +32767). Thiscommandissimilar
to command ‘a,” except that the raw datareflects a channel’ s temperature signal
instead of itspressure signal. Each datum returned in the response will be in the
specified high-precision dataformat, but representing A/D countsasasigned integer
average. Thiscommand isintended for advanced user sonly andisnot required
for normal operation.

Command

“mppppf”

‘m’' isthe command letter
‘pppp’ isthe position field
‘f isthe format field

Response

“ dddd.. dddd”

‘ dddd’ are the datum fields, each with aleading space (except f= 7 or 8).

Description:

The 4-character hex position field (pppp) specifies a 16-bit binary bit-map, with
each bit (set to 1) specifying a particular channel number (16-1, left-to-right).
Models 9021 and 9022 use only channels 12-1.

The 1-character format field (f) specifies the format of each data field (dddd) that
will bereturned in the requested response. Thefirst datum returned in the response
will befor the highest channel number supplied, and each (non-binary) datum will
be preceded by a space character. Some formats may not be applicable to the
specific type of data being requested. Valid formats are shown in the following
table:

converts each internal response datum value from.. max. char.

0 single binary float to 7-10-digit signed decimal “ [-XXX]X.XXXXXX" 13

1 single binary float to 8-digit hex integer “ XXxXXXxxx”" 9

2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX" 17

5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9

7 single binary float to single binary float (big endian: msb first) 4

8 single binary float to single binary float (little endian: Isb first) 4
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Example:

1 Send TCP/IP command to 9016 module (via its connected socket) that returns
decimal raw “temperature” A/D counts datafor channels 1, 5, 9, and 13:

“m11110”
Response contains data for channels 13, 9, 5, and 1 (left to right):
“ 20692.000000 19783.000000 19204.000000 20432.000000"

A Model 9021 or 9022 example would be similar, but without specifying non-
existent channel 13. (“m01110”)
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READ TEMPERATURE VOLTAGES (Command ‘n’)

Pur pose:

Returns the most recently acquired raw temperature datafor the specified channe's
converted to engineering-unit VVolts directly from the averaged A/D counts. Itis
similar to command ‘V,” except that the raw datareflects a channd’ s temperature
signal instead of its pressure signals. Each datum returned in the response will be
in the specified high-precision data format. This command is intended for
advanced usersonly and isnot required for normal operation.

Command

“nppppf”

‘n" isthe command letter
‘pppp’ isthe position field
‘f’ isthe format field

Response

“ dddd.. dddd”

‘ dddd’ are the datum fields, each with aleading space (except f= 7 or 8).

Description:

The 4-character hex position field (pppp) specifies a 16-bit binary bit-map, with
each bit (set to 1) specifying a particular channel number (16-1, left-to-right).

The 1-character format field (f) specifiesthe format of each datumfield (dddd) that
will bereturned in the requested response. Thefirst datum returned in the response
will be for the highest channe number supplied, and each (non-binary) datum will
be preceded by a space character. Some formats may not be applicable to the
gpecific type of data being requested. Vdid formats are shown in the following
table:

converts each internal response datum value from.. max. char.

0 single binary float to 7-10-digit signed decimal “ [-XXX]X.XXXXXX" 13

1 single binary float to 8-digit hex integer “ XXXXXxxx”" 9

2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX" 17

5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9

7 single binary float to single binary float (big endian: msb first) 4

8 single binary float to single binary float (little endian: Isb first) 4
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Example:

I Send TCP/IP command to 9016 module (via its connected socket) that returns
decimal voltage data (of the raw temperature signal) for channels 1, 5, 9, and 13:

“n11110”
Response contains data for channels 13, 9, 5, and 1 (left to right):

“ 0.53013 0.541698 0.503633 0.000000”
In this example channels 13, 9, and 5 return normal temperature voltage signdsin
the range of 0.5 to 0.6 volts. Note that channel 1 returns a value of 0.0 volts,

indicating a possble error in its temperature signal .

A Model 9021/9022 example would be similar, but without specifying the non-
existent channel 13. (“n01110")
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READ MODULE STATUS (Command ‘q’)

Purpose: Returns requested modul e status information.

Command “qii

‘q° isthe command letter
‘I" isthe status index field

Response “hhhh”
‘hhhh’ isa4-digit hex datum (or other
(**) decimal datum

Description: The 2-digit hex index field (ii) chooses a particular status field to be returned.

Returned value is described in the following table for each index (a third column
shows any ‘w’ command index for setting same option.

returned value ‘w
4-digit hex or other decimal (**) set

00

Module's M odel Number, asdecimal (**) integer value (e.g, 9016).

01

Firmware Version, as hex value
(expressed internally as integer version * 100).
(e.0. hex *0100' = 256 decimal, means Version 2.56)

02

Power -up Status, as 16-bit hex bit map, bits having the following meaning:

Bit 0 (LSB): A/D Failure Error.

Bit 1. Transducer Re-zero Adjustment (offset) Term Range Error (out-of-
range values set to 0.0 internally).

Bit 2: Transducer Span Adjustment (gain) Term Range Error (out-of-range
values set to 1.0 internally).

Bit 3: Temperaure Correction Coefficients Not Present or Out-of-Range (if
transducer has one or more bad coefficients, all set to 0.0).

Bit 4: reserved (for transducer checksum)

Bit5: FLASH Initialized Data Section Checksum Error (if error, all data
variables set to factory defaults and stored in FLASH).
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Bit 6: SRAM Error.
03 | reserved

04 | reserved

05 | Number of A/D Samples To Average, as hex value (e.g., 000A=10 decimal). 10

06 | IP AddressResolution Method, as hex state: (default = 0000) 13
0000 = Use Static | P Address stored in modul €' s non-volatile memory
0001 = Get Dynamic I P Addressfrom externad RARP/BOOTP server

07 | Host Response/Stream Back-Off Delay, as hex value (or FFFF). FFFF 14
means use low-order byte of module’' s Ethernet Address asvalue instead. In
either case, back-off delay in microsecondsis calculated from decimal
equivalent of hex value:

delay = decvalue* 20

08 | Host Response/Stream Total Size Prefix (with 2-byte big-endian binary 16
value), added to all command responses and streams to indicate ther true
length in bytes:

0000 = None (default)

0001 =Yes

09 | TCP Connect Port, as hex value (e.g. 2328 = 9000 decimal, default). 17

OA | Auto UDP Broadcast@Reset, as hex state: 18
0000 = No (default)
0001 =Yes

0C | Temperature Status of Each Scanner Transducer (9016 only), as 16-bit hex
bit map, each bit representing the current status of a transducer/channd (16-1)).
Bit values are:

0= transducer operating within the specified operational limits

1= transducer operating outside the specified limits.
(see end-of-table NOTE +)

0D | Minimum TemperatureAlarm Set Point (9016 only)(in degrees C), as 19
decimal (**) format O representation of internd 1EEE float, with leading

space).
OE | Maximum Temperature Alarm Set Point (9016 only)(in degrees C), as 19
decimal (**) format O representation of internd 1EEE float, with leading
space).
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11 | Thermal Update Scan Interval (in seconds) as decimal (**) integer value.

1B

12 | 9022 Front-end Calibration Interval

22

3C | (9016 only) Temperature Ranges, as a hex value
0000 = range 0 to 60°C

0006 = range -30 to 60°C

0007 = range -20to 70°C

(+)NOTE: This4-byte hex status fields may also be returned in autonomous data sreams, but
as pure binary extensions of each stream’ s packet binary header (see‘c’ command,

11=05, bbbb=0002).

Examples:

13 qOOH
Read response indicating it isamodel 9016:

“9016”

Request TCP back-off delay for any NetScanner ™ System module:
113 QO?II
Read hex (16-bit binary) response:

“001F” (31 decimal, or 31 x 20=620 psec.)

Request mode number from any NetScanner ™ System (9016) module:
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READ HIGH-PRECISION DATA (Command ‘r’)

Purpose: Returnsthe most recently acquired engineering-unit pressuredatafor the specified
channds. Each datum returned in the response will be in the specified high-
precision data format.

Command | “rppppf”
‘r’ isthe command letter
‘pppp’ isthe position field
‘f" isthe format field
Response | “ dddd.. dddd”
‘ dddd’ are datumfields, each with leading space (except f= 7 or 8).

Description: The 4-character hex position field (pppp) specifies a 16-bit binary bit-map, with
each bit (set to 1) specifying a particular channel number (16-1, left-to-right).
Models 9021 and 9022 use only channels 12-1.

The 1-character format field (f) specifies the format of each data field (dddd) that
will be returned in the requested response. The first datum returned in the
responsewill be for the highest channel number specified. Each (non-binary)
datum will be preceded by a space character (except in the case of f= 7). Some
formats may not be applicable to the specific type of data being requested. Valid
formats are shown in the following table:

f converts each internal response datum value from max. char.

0 single binary float to 7-10-digit signed decimal “ [-XXX]X.XXXXXX" 13

1 single binary float to 8-digit hex integer “ XXXXXxxx”" 9

2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX" 17

5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9

7 single binary float to single binary float (big endian: msb first) 4

8 single binary float to single binary float (little endian: Isb first) 4

Unlessthe EU conversion scalar is altered, the returned datawill be in units of psi.
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Example:

I Send TCP/IP command to Model 9016 module (via its connected socket), that
returns decimal pressure data for channels 1, 5, 9, and 13 in ASCII fixed point
format:

“r11110”
Response contains data for channels 13, 9, 5, and 1 (left to right):
“ 1.234000 0.989500 1.005390 0.899602"

This command example also works for Models 9021 and 9022 if the bits in the
position field arerestricted to channels 9, 5, and 1. (“r01110”)
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READ TRANSDUCER TEMPERATURE (Command ‘t’)

Purpose: Returns the most recently acquired engineering-unit temperature data (in °C) for
the specified channels. Each datum returned in the response will bein the specified
high-precision data format.

Command “tppppf”

‘' isthe command letter
‘pppp’ isthe position field
‘" isthe format field

Response “ dddd.. dddd”

‘ dddd’ are the datumfields, each with leading
space (except f =7 or 8).

Description: The 4-character hex position field (pppp) specifies a 16-bit binary bit-map, with
each set bit (1) specifyingaparticular channel number (16-1, |eft-to-right). Models
9021 and 9022 use only channels 12-1.

The 1-character format field (f) specifies the format of each data field (dddd) that
will be returned in the requested response. The first datum returned in the
responsewill befor the highest channel number specified. Each (non-binary)
datum will be preceded by a space character. Some formats may not be applicable
to the specific type of data being requested. Valid formats are shown in the
following table:

f converts each internal response datum value from max. char.
0 single binary float to 7-10-digit signed decimal “ [-XXX]X.XXXXXX" 13
1 single binary float to 8-digit hex integer “ XXXXXxxx”" 9
2 double binary float to 16-digit hex integer “ XXXXXXXXXXXXXXXX" 17
5 single binary float to long integer (EU* 1000) then to 8-digit hex integer 9
7 single binary float to single binary float (big endian: msb first) 4
8 single binary float to single binary float (little endian: Isb first) 4
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Example:

1 Send TCP/IP command to 9016 module (via its connected socket) that returns
decimal temperature datafor channels 1, 5, 9, and 13:

“t11110”
Response contains data (in °C) for channels 13, 9, 5, and 1 (left to right):
“ 21.234000 20.989500 21.005390 20.899602"

This command example also works for Models 9021 and 9022 if the bits in the
position field bit map are restricted to channels 9, 5, and 1. (“t01110")
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READ INTERNAL COEFFICIENTS (Command ‘u’)

Purpose: Returns one (or more contiguous) requested internal coefficient(s) in a specified
internal coefficient array, and in the specified response data format.

Command | “ufaacc|-cc]”

‘U’ isthe command letter.

‘f" isthe format field.

‘aa’ isthearray index field.

‘cc[-cc]’ is coefficient index [or contiguous range].

Response | “ dddd.. dddd”

‘dddd’ are the datum fields, each with leading space character.

Description: The 1-character format field (f) isasingle decimal digit that defines the format of
each returned datum in the response. All datum ( dddd) fields returned will be
preceded by aspace character. Most coefficients have afloating point datum type
(f=0-1), while others have an integer datum type (f=5). Requesting an improper
format will result in an “NO8" error response. Valid format types for coefficients
are shown in the following table:

f converts each internal value from.. max. char .
0 single binary float to 7-10 digit signed decimal “ [-XXX]X.XXXXXX" 13
1 single binary float to 8-digit hex “ XXxXxXxxxx”" 9
5 long binary integer to 8-digit hex “ XXxXxXxxxx”" 9

The2-character array index field (aa) isahexadecimal value selecting aparticular
internal coefficient array. The first array index (aa=01) refers to channd one's
transducer, the 16th (aa=10) refersto channel sixteen’ stransducer. Finally, the last
array (aa=11) refersto aspecial global array. Models 9021 and 9022 would have no
datafor aa=0D-10 since they only have 12 channels.

A single 2- character coefficient index field ( cc) isahexadecimal valuethat selects
aparticular coefficient within the specified array. M ultiple contiguous coefficients
of the same typemay be specified by using a coefficient index* range” specified by
adding a hyphen (negative sign) between two such indexes (cc-cc).
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The coefficients of internal DH200 transducers used in the M odel 9016 are selected
with array indexes aa=01 through 10 (hex). Coefficients of external 9400
transducers used by Models 9021 and 9022 (digitally compensated) are selected
with array indexes aa=01 through OC (hex). All valid coefficient indexes (for each
of these arrays) are listed in the following table:

NOTE: Coefficientsused for typical applications are shown in BOLD type.
All other coefficients are typically not used outside of advanced

diagnostic functions.

cc Transducer Coefficient Description Datum
Type
00 Re-zero Cal Adjustment (offset) term FLOAT
01 Span Cal Adjusment (gain) term FLOAT
02 Dynamic EU Conver sion coefficient cO FLOAT
03 Dynamic EU Conver sion coefficient cl1 FLOAT
04 Dynamic EU Conver sion coefficient c2 FLOAT
05 Dynamic EU Conver sion coefficient c3 FLOAT

06 Reserved for Factory Use

07 User Defined Date field (see end-of-table note) INTEGER
08 Date of Factory Calibration (see end-of-table note) INTEGER
09 Transducer Manufacturing Reference number INTEGER

0A Transducer Full-Scale Range code (see Appendix F)| INTEGER

OB-OF | Temperature 1, Pressures 1-5 voltages FLOAT
10-14 | Temperature 2, Pressures 1-5 voltages FLOAT
15-19 | Temperature 3, Pressures 1-5 voltages FLOAT
1A-1E | Temperature 4, Pressures 1-5 voltages FLOAT
1F-23 | Temperature 5, Pressures 1-5 voltages FLOAT
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cc Transducer Coefficient Description Datum
Type
24-28 Temperature 6, Pressures 1-5 voltages FLOAT
29-2D reserved for future use (temperature 7) FLOAT
2E Temperature 1 Temperature Output voltage at O psi FLOAT
2F Temperature 2 Temperature Output voltage at 0 psi FLOAT
30 Temperature 3 Temperature Output voltage at O psi FLOAT
31 Temperature 4 Temperature Output voltage at O psi FLOAT
32 Temperature 5 Temperature Output voltage at 0 psi FLOAT
33 Temperature 6 Temperature Output voltage at O psi FLOAT
34 (reserved) T emperature 7 T emperature Output voltage at O psi FLOAT
35 Temp Vs Pressure Correction coefficient (t0) FLOAT
36 Temp Vs Pressure Correction coefficient (t1) FLOAT
37 Temp Vs Pressure Correction coefficient (t2) FLOAT
38 Temp Vs Pressure Correction coefficient (t3) FLOAT
4D Pressure Voltage Gain Index Integer
4E Temperature Voltage Gain Index Integer
5F Current Calculated Pressure (PSI) FLOAT

TheUser Defined Datefield (cc=07) isalso a32-bit integer which may be encoded
in asimilar manner. Possible uses are to indicate the date of last user zero and/or
span calibration or possibly the date of next required calibration. If this optional
field is used, the user is responsible for correctly encoding the date into the
appropriate 32-bit integer value. Any modifications of this field (using the
Download Internal Coefficients (‘v’) command) will result in the new value
automatically being entered to transducer non-volatile memory.

The Date of Factory Calibration field (cc=08) identifies the date of factory
calibration for the DH200 transducer (9016) or 9400 transducer (9021/9022. It is
stored internally as a 32-bit integer whose value (viewed as adecimal number) isin
the format of yymmdd (year, month, day).
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A special single Other Coefficientsarray is selected with array index aa=11 (hex).
All thevalid coefficient indexes (for thisarray only) arelisted in the following table:

cc Other Coefficients Description Datum
Type
00 |reserved - EU conversion offset term FLOAT
01 [EU Pressure Conversion scaler (default=1.0) FLOAT
02 |Reserved - EU conversion Non-Linearity term FLOAT
03 | Reserved-Reference Voltage value FLOAT

04 |Gain=1 Reference Coefficient (9021/9022 only) FLOAT
05 [Gain=20 Reference Coefficient (9021/9022 only) FLOAT
06 |Gain=45 Reference Coefficient (9021/9022 only) FLOAT
07 |Gain=90 Reference Coefficient (9021/9022 only) FLOAT

18 [Temperature Gain Reference Coefficient (9022 FLOAT

only)
Example:

I Send TCP/IP command to module (viaits connected socket) requesting the most
recent calibration adjustment’ s offset and gain terms (cc=00-01), and the adjacent
factory-determined transducer coefficients COthrough C4 (cc=02-06) for transducer
1: Datarequested in ASCII-hex format representing theinternal binary floating point
format.

“u10100-06"
Responsereturned is:
“ 3B200A6E .. 00000000”
NOTE: The maximum response size is 300 char acters. If the requested

range of coefficientsrequested exceeds this, the module will
return an “NO7" error response.
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DOWNLOAD INTERNAL COEFFICIENTS (Command ‘v’)

Purpose: Downloads one or more internal coefficients to the module.

Command | “vfaacc[-cc]dddd..dddd”

‘v isthe command letter.

‘f isthe format field.

‘aa’ isthearray index field.

‘cc[-cc]’ is coefficient index [or contiguous range].
‘dddd’ are the datum field(s) each with aleading
Space.

Response | “A”

‘A’ isthe acknowledge letter.

Description: The 1-character format field (f) isasingle decimal digit that defines the format of
each coefficient to be downloaded inthe command’ sdatum ( dddd) fields, with each
datum preceded by aspace character. Most coefficientshave afloating point datum
type (f=0-1), while others have an integer datum type (f=5). Sending adatumin the
improper format will result in an “NO8" error response. Valid format types are
shown in the following table:

f converts each datum parameter value (* dddd’) from.. max. char.
0 1-10 digit signed decimal “ [-XXX]X.[XXXXXX]" to single binary float 13
1 8-digit hex “ XXXXXxXxx" to single binary float 9
5 8-digit hex “ XXXXXxxx" to long binary integer 9

The2-character array indexfield (aa) isahexadecimal valueselecting aparticular
internal coefficient array to receive the downloaded data. The first array index
(aa=01) refers to channel 1's transducer, the 16th (aa=10) refers to channel 16's
transducer. Finally, the last array (aa=11) refersto a special global array.

A single 1- or 2- character coefficient index field (c or cc) is a hexadecimal value
that selects aparticular coefficient within the specified array. Multiple contiguous
coefficients may be specified by using a coefficient index “ range” specified by
adding a hyphen (negative sign) between two such indexes.
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The coefficients of internal DH200 transducers used in the M odel 9016 are selected
with array indexes aa=01 through 10 (hex). Coefficients of external 9400
transducers used by Models 9021 and 9022 (digitally compensated) are selected
with array indexes aa=01 through OC (hex). All valid coefficient indexes (for each
of these arrays) are listed in the following table:

cC Transducer Coefficient Description Datum Type
00 Re-zero Cal Adjustment (offset) term (Note 1) FLOAT
01 Span Cal Adjusment (gain) term (Note 2) FLOAT
02 Dynamic EU Conversion coefficient cO  (Note 3) FLOAT
03 Dynamic EU Conversion coefficient c1  (Note 3) FLOAT
04 Dynamic EU Conversion coefficient c2  (Note 3) FLOAT
05 Dynamic EU Conversion coefficient c3  (Note 3) FLOAT
07 User Defined Field (Note 4) INTEGER
09 Transducer Manufacturing Reference Number (Note 5) INTEGER
0A Transducer Full-Scale Range Code (See Appendix F) (Note INTEGER
5)
4D Pressure Voltage Gain Index (Note5) INTEGER
4E Temperature Voltage Gain Index INTEGER
(Notel) Related command ‘w08’ can be used to download the offset term to the sensor’s

non-volatile memory (digitally or non-digitally compensated sensor).

(Note?2) Related command ‘w09’ can be used to download the gain term to the sensor’ s non-
volatile memory (digitally or non-digitally compensated sensor).

(Note3) Related command ‘w27’ can be used to download coefficientsto the 9400 sensor’s
non-volatile memory (9021/9022 non-digitally compensated ONLY)).

(Note 4) Data isimmediatdy sored to the sensor’ snon-vol aile memory.

(Note5) Datais immediately stored to the sensor’ s non-volatile memory (9021/9022 non-

digitally compensated ONLY).
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The User Defined Date field (cc=07) is a 32-bit integer. Possible uses are to
indicatethe date of last user zero and/or span calibration or possibly the date of next
required calibration. If this optiond field is used, the user is responsible for
correctly encodingthedateinto the appropriae 32-bit integer valuee.g., adecimally
encoded ‘yymmdd’' date. Any modifications of this field (using the Download
Internal Coefficients (‘v') command) will result in the new value automatically
being entered to transducer non-volatile memory.

A special single Other Coefficientsarray isselected with array index aa=11 (hex).
All thevalid coefficient indexes (for thisarray only) arelisted inthefollowing table:

cc Other Coefficients Description Datum

Type
01 EU Pressure Conversion scaler (default=1.0) FLOAT
04 Gain=1 Reference Coefficient (9021/9022 only) FLOAT
05 Gain=20 Reference Coefficient (9021/9022 only) FLOAT
06 Gain=45 Reference Coefficient (9021/9022 only) FLOAT
07 Gain=90 Reference Coefficient (9021/9022 only) FLOAT
18 Temperature Gain Reference Coefficient (9022 only) FLOAT

Examples:
1 Send TCP/IPcommandto module (i.e., viaitsconnected socket): with replacement

values for the channel’ s offset and gain correction terms loaded into the module's
volatilememory (cc=00-01). Load theseinto channd # 8's Transducer Coefficient
array (aa=08).

“v00800-01 0.000 1.000"
Responsereturned is:

“AH

Send commandto module (viaitsconnected socket) to changeitsdefault EU output
from psi to kPa. This will be done by changing the EU Pressure Conversion
Scaler to 6.894757.

“v01101 6.894757”
Responsereturned is
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HA”
SET/DO OPERATING OPTIONS/FUNCTIONS (Command ‘w’)

Purpose: Change a module’'s default operating option settings, or invoke specia interna
operations or functions.

Command | “wii[dd[ eee€]]”

‘W’ isthe command letter.

‘" isthe option index field.

‘dd’ isan [optional] hex datumfield.

‘eeee’ isan [optional] extra datum with aleading space
character.

Response | “A”

‘A’ isthe acknowledge letter.

Description: Theindexfield (ii) containstwo hex digitsthat identify the specific option to be set
or function to be performed. The datum field (dd), when present, contains 2 hex
digits. A few indexes also require an extra datum field (eeee). Valid
optiong/functions arelisted in the table below (-- marksamissing datumfieldinits
column, and fourth column showsany ‘q’ command index that reads same option):

I dd Description ‘q’ read
index
00 -- Execute I nternal Sdf Test.
01 -- Update Internal Thermal Coefficients.
02-06 -- Reserved for factory use
07 -- Store Oper ating Optionsin non-volatile flash memory.
08 -- Store Current Offset Termsin transducers’ non-volatile
memories.
09 -- Store Current Gain Termsin transducers non-volétile
memories.
0A 01-10 | Set Number of Channelsin Module (default =16 for
9016, 12 for 9021 and 9022).
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I dd Description ‘q’ read
index

00 Enable Automatic Shifting of Calibration Valve during
0B Calculate and Set Offsets (‘h") command (default). (9016

only)
01 Disable Automatic Shifting of Calibration Valvein‘h'.

User will manually control calibration vaue. (9016 only)

0oC 00 Set Cal Valvesto RUN or LEAK Position (default) 0B
— choice made by ii=12. (9016 only) see
01 Set Cal Valvesto CAL/RE-ZERO or PURGE Position chart
— choicemade by ii=12. (9016 only) below
0D-OE -- Reserved for factory use
OF 00 Disable periodic Thermal Coefficient Update task.
01 Enable periodic Thermal Coefficient Update task
(default).
10 01-20 | Set Number of A/D Samplesto Average. (default = 8). 05
Vaidvauesarel, 2, 4, 8,10, 20 hex: (1, 2, 4, 8,16, 32
decimal)
11 -- Reserved for factory use
12 00 Set Cal Valvesto RUN or CAL/RE-ZERO Position 0B
(default) — choice made by i1i=0C. (9016 only) see
01 Set Cal Valvesto PURGE or LEAK Position — choice chart
made by i1i=0C. (9016 only) below
13 00 Use Static | P Address Resolution (default) 06

01 Use Dynamic | P Address Resolution (RARP/BOOTP)
(Results in immediately becoming the modul€’' s new
power-on default)

14 00 Disable Host Response/Stream Back-Off Delay (default). 07
01 Enable Host Response/Stream Back-Off Delay as low-

order byte of Ethernet Address(converted to decimal vaue

* 20 psec.).

02 Enable Host Response/Stream Back-Off Delay specified

per eeee as decimal value (* 20 psec.)
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I dd Description ‘q’ read
index

15 (for Models 9021 and 9022 only; reserved for 9016)

00 Set Amplifier Gainto 5000 mV FS Range (G=1) (default)
01 Set Amplifier Gain to 250 mV FS Range (G=20)

02 Set Amplifier Gain to 100 mV Range (G=45)

03 Set Amplifier Gain to 50 mV FS Range (G=90)

16 00 Disable Host Response/Stream Total Size Prefix 08
(default).

01 Enable Host Response/Stream Total Size Prefix (2-byte
big-endian binary value with total size of response or

stream data in bytes that followsiit).

17 00 Set TCP Connect Port per eeee as decimal value 09
(default=9000).
18 00 Disable Auto UDP Broadcast at Reset (default). 0A
01 Enable Auto UDP Broadcast at Reset.
19 00 Set Minimum Temperature Alarm Set Point (in 'C) 0D
per eecee as decimal value (default = 0"C).
01 Set Maximum Temperature Alarm Set Point (in"C) OE

per ecee as decimal value (default = 60 "C).

1B 00 Set Thermal Update Scan Interval per eeee as decimal 11
value (seconds), 1 <= eeee <= 3600 seconds (default = 15).

22 00 (9022 ONLY) Set Front-end Automatic Calibration 12
Interval. 5 <=eeee <=3600 seconds (default=60); O=turn
off calibration.

23 -- (9022 ONLY) Calculate Front-end Calibration
Coefficients Immediately.

25 00 (for M odels9021 and 9022 ONLY) Set Generic Sensor
Parametersto Default. (Offset term=0.0; Gain term=1.0;
c0=0.0; c1=1.0; c2=0.0; c3=0.0; user-defined date=0;
manuf acturi ng reference number=0; full-scal e range
code=0; front end gain=0 (unity))
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I dd Description ‘q’ read
index
26 00 (for M odels9021 and 9022 ONLY) Initialize Generic
Sensor Parameterswith Factory Default Parameterson
Power -up.
01 Retrieve user-provided parameters out of non-volatile
memory
27 00 Store current coefficient termsinto transducer’ s non-
volatile memory. (For use only with non-digitally
compensated 9400 sensors with EEPROM.) (‘w27’ selects
all channels) (‘w2700 eeee’ selectsindividua channdsvia
the position field)
3C 00 (9016 only) Set Temperature Range = 0 to 60°C default
06 Set Temperature Range = -30 to 60°C
07 Set Temperature Range = -20 to 70C

Modification of option 13 hex results in the new option selection becoming the module’ s new
power-on default. All other options must be stored in non-volatile flash memory using ‘w07’
command in order to be retained after the module power cycles.
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The Valve Pogtion indexes (ii=12 and ii=0C) (for Model 9016 only) each have two states (00/01)
that when combined provide four (4) possible states of the C1/C2/C3/C4 internal valves. This
“Logical Rotary Switch” with four (4) positions is summarized in the following chart:

C1 Energized C2 Energized
C2 Not C1 Not
(0C=01) (0C=00)

C3 Energized PURGE LEAK/CHECK
C4 Not position position
(12=01)

C4 Energized
C3 Not CAL/RE-ZERO RUN
(12=00) position position

Example:

I Send TCP/IP commands to 9016 module (via its connected socket) setting the
calibration valve to the CAL (or Re-Zer o) position:

“w1200" (Set RUN/CAL valve position)
“w0C01” (Set CAL position)

Responses (both commands):

143 An
143 An

NOTE: If the programmer “knows’ that the module is already in the RUN/CAL
valvemode, thefirst command aboveisoptional. For moreinformation, see
Figures4.1 through 4.4 in Chapter 4.
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NETWORK QUERY (UDP/IP Command ‘psi9000')

Purpose: To determine how many (and which) modules are powered-up and operational on
the network.
Command “psi9n00"
Response “ipadr, ethadr, sernum, mtype,

sfwver, connst, ipadrg, lisport,
subnet, iparpst, udpast, pwrst,”

Description: When amodulereceivesthisbroadcast command (by continuously monitoring port
7000) it responds with a broadcast (on port 7001) with an ASCII response
containing comma-separated parameters. These are listed in the following table:

Parameter Meaning

ipadr IP address

ethadr Ethernet address

sernum Serial number

mtype Module type (e.g., 9016)

sfwver Software version (e.g., X.xx decimal format)

connst Connection status (1=connected, O=available)

ipadrst I P address status (1=has one, O=waiting for server)

lisport [P listening port for connections (default=9000)

subnet Subnet mask

Iparpst | P address resolution status (1=uses RARP/BOOTP
server, O=uses static IP address stored internally)

udpast UDP auto status (1=broadcasts this response
automatically after connection possible, O=only sends
response for “psi9000" UDP/IP command.

pwr st Power-up status (same as a‘q02' command response)
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Some specia rack-mounted module types (e.g.,, 9816) aso add rack, cluster, and dlot
parameters to the response above. These additional parameters are added following the
‘pwrst’ parameter.

Thisuniform network query response alows a client host program to identify, configure,
and useany suitablegroup of modules (for thetask at hand) by ssmply opening aTCP/IP connection
between itself and each available module needed.

Example:
1 Query dl module(s) on the network.
“psi9000”
Respons&(s):

200.201.7.207, 0-e0-8d-1-7-cf, 1999, 9022, 2.32, 0, 1, 9000, 192.0.0.0, O,
1, OxO
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RE-BOOT MODULE (UDP/IP Command ‘psireboot’)

Purpose: To unconditionally “reboot” a specified module.

Command “psireboot ethadr”

where ethadr isthe Ethernet address
of the specified module in the
following special hex-digit format
XX=XX-XX-XX-XX-XX’

Response none (modul e reboots)

Description: Whenamodulereceivesthisbroadcast command, (by continuously monitoring port
7000) it respondsby immediately restarting itsfirmware. Theresultisessentially the
same as a power-up restart, in that any TCP/IP connection islost, and the module
returns to its normal startup state. The host must wait long enough for the re-boot
process to be completed before it can again request a connection to the module.

Example:
! Re-boot a specified module on the network.
“psireboot 00-E0-8D-00-00-01"
Response:

(None)
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CHANGE MODULE’'SIPADDRESSRESOLUTION METHOD & RE-BOOT
(UDP/IP Command ‘psirarp’)

Pur pose:

To change (toggle) the current | P address resolution state (ipaarpst) of a specified
module, and then unconditionally “re-boot” it.

Command | “psirarp ethadr”

where ethadr is the Ethernet
address of the specified module
in the following specia hex-digit
format

XX=XX-XX-XX-XX-XX’

Response | none (module re-boots)

Description: Whenamodulereceivesthisbroadcast command, (by continuously monitoring port

Example:

7000) it responds by toggling its current ARP method to one of two states. dynamic
resolution or static resolution. Then it restartsitsfirmware. Theresult isessentially
the same as a power-up restart, in that any TCP/IP connection is lost, and the
module returnsto its normal startup state. However, if it used the static resolution
method before it received this command, after there-boot, it will not have avalid
|Paddressuntil an external network server (RARP or BOOTP) providesit with one.
However, executing the command a second time will restoreit to using itsorigina
statically-assigned | P address (after another re-boot finishes).

Just asfor the* psireboot” command, the host must wait long enough for the re-boot
process to be completed before it can again request a connection to the module.

Reconfigure a specified module on the network so that it usesits“other” IP address
resolution method, and also re-boot it. Presumably, the host knew the module's
current state (iparpst) as a result of a recent Network Query response from the
module.

“psirarp 00-E0-8D-00-00-01"
Response:

(None)

3-78 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

3.3 Obsolete Commands

Usersof older model 9010, 9015, and 9020 moduleswill noticethat several previously documented
commands are missing. Most of these missing commands were “standard’” Optomux commands
that were never of functional value for NetScanner ™ System modules. Thisismainly because of
basic design philosophy differences between PSI and vendors of other less capable Optomux
modules. These commands were included in the origind NetScanner™ System/9000 System
documentation and module firmware for compatibility with third party software packages. Such
commands have now been removed from the NetScanner ™ System documentation in theinterest
of easier learning and product simplicity. They may still continue to exist in newer firmware
versions of several older models. However, they are not available in the 9016, 9021, and 9022
models, and will eventually be removed from all NetScanner™ System firmware.

Obsolete commandsfall into three classes:

I dummy commands (that executed but essentially did nothing),

I duplicatecommands(with cgpabilitieslessthan (or the same as) other “ alternative” commands),
and

I piecemeal commands (that executed only parts of other “complete” commands).

Obsol ete dummy commands include:

‘C Set Turn-Around Delay,

‘G’ Configure Positions,

‘H Configure as Inputs;

and users should remove any usage of these from host programs if use of newer NetScanner ™
System modulesis contemplated.

Obsol ete duplicate commands include:

q’ Read Module Configuration, and

‘M’ Read and Average Analog Inputs;

which should bereplaced by commands Read Module Status(* q’) and Read Scaled Analog | nputs
(‘L") or Read High Precision Data (‘r’).

Obsol ete piecemeal commands include:

‘T Start Input Averaging,

I Read Average Completion Bits,
‘U Read Input Averaged Data,

‘g Calculate Offsets,

‘W Set Offsets,
‘X’ Calculate Gains,
‘Y’ Set Gains;
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which should be replaced as follows. The sequence‘T’, ‘I’, and ‘U’ were piecemeal parts of the
(now obsolete) command ‘M, which was itself replaced by Read Scaled Analog Inputs (‘L’).
Also, there is the higher-resolution alternative Read High-Precision Data (‘r’) command. The
piecemeal pair of calibration commands‘g and ‘W’ have aways had a complete alternative, the
Calculate and Set Offsets (‘h’) command. Likewise, the other pair of calibration commands ‘ X’
and 'Y’ have aways had a complete alternative, the Calculate and Set Gains (*Z’) command.
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I C hapter 4

Calibration

4.1 | ntroduction

Each internal DH200 transducer in a NetScanner ™ System Intelligent Pressure Scanner (Model
9016) contains non-volatile read/write memory capable of storing the transducer's full thermal and
pressure calibration data. For Models 9021 and 9022, most Series 9400 transducers (that have
“digital compensation” specified for them) also have thermal sensors and on-board non-volaile
memory. However, 9400 and 9401 transducerswith rangesgreater than 750 psi, all 9402 transducers,
and other analog only transducers do not contain storage or thermal sensors. These units are
generally measured as scaled voltages only. The internal firmware of each module reads all of the
calibration datain any available memory from each transducer upon power up and then dynamically
calculates other conversion coefficients that convert transducer output into pressure at the current
measured temperature. Thefirmware usesthese coefficientsfor all subsequent engineering-unit data
conversions performed. If no memory isfound, that channd reads voltage (NOT EU pressure). In
this case, any command responses or streams that normally return pressure val ues return voltage
values instead.

All NetScanner™ System Intelligent Pressure Scanner modules use a third-order polynomial to
convert transducer output voltageto pressure. All calculationsare carried out internally using high
precision math. Thefollowingformulais used for all pressure output calculaions.

P:(V) = [Co(T) + CT)*V + CT)*V? + Cy(T)*V7] * C gpuy - Crz
where:

P; = Calculated applied pressure

\% = Transducer output voltage

Co(T) .. C,(T) Conversion coefficients generated from calibration data at
temperature T.
Re-zero adjustment’s “ offset” correction coefficient

Span adjustment’s “gain” correction coefficient

CRZ

CSPA N

Since the polynomial’ s coefficients are a function of the current temperature, they are dynamically
re-calculated by the module firmware (with other equations) to compensate for each transducer’s
measured temperature change.
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Each model 9016 Intelligent Pressure Scanner contains an integral purge/leak check calibration
manifold. (Models 9021 and 9022 have no valves.) Through software commands to each 9016, this
valvemay beplaced in oneof four positions: RUN, CAL, PURGE, or LEAK-CHARGE. (Seethe
Set/Do Operating Options/Functions(‘w’) command (ii=0C & 12) in Chapter 3, and in particular
the Valve Position Chart at the end of command’ s description.) When each modul€’s interna
calibration valve is placed in the CAL/RE-ZERO position (through software commands), dl
DH200 transducer pressureinputsare pneumatically connected to the CAL input ports. All DH200
reference inputs are pneumatically connected to the CAL REF input port. The CAL input may be
used to perform on-line zero adjustment of the 9016’s transducers. This cgpability virtually
eliminates sensor zero drift error and ensures the highest possible data accuracy. The CAL input
may also be used for DH200 span adjustment calibrations. Span calibration of multi-range scanners
may also utilize the CAL input ports if the highest applied pressure does not exceed the proof
pressure rating of any installed transducer. Zero and span adjustment functions may also be
performed on Models9021 and 9022 channels, but any valving must be supplied externally.

For reference when operating the 9016 calibration manifold, Figures 4.1 through 4.4 show
simplified pneumatic diagrams of the calibration manifold in its various positions.

Periodiczeroand span calibration should betheonly calibration required

to maintain specified performance throughout the life of the scanner.
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Figures4.1-4.4
Pneumatic Diagrams of the Calibration Manifold
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4.2 Re-zero Calibration

The NetScanner ™ System Intdligent Pressure Scanners including Models 9016, 9021, and 9022
are capabl e of independently performing atransducer calibration adjustment function, referred to
asRe-zero adjustment (or simply Re-zero Cal). The Re-zero calibrationwill resultinarecal cul ated
“offset” coefficient for each channel being calibrated, which automatically compensates for any
transducer offset drift errors. Sincethefactory-set coefficientsin each transducer (that characterize
both pressure and temperature) are extremely stable over time, these simple offset corrections
compensate for the majority of transducer errors over time. For thisreason, aRe-zero may be the
only calibration adjustment required by many applications. For those applications requiring more
accuracy, an optiond single-point Span-only calibration adjustment will be described in Section
4.3. An improved multi-point calibration adjustment, integrating both the Re-zero and Span
calibration process will be described in Section 4.4.

For Model 9016, with integral DH200 pneumatic transducers, internd manifolds and valvesallow
a Re-zero calibration to be accomplished easily and automatically. For Models 9021 and 9022,
which haveexternal 9400, 9401 or 9402 (or third-party) all-mediatransducers, the user must supply
any necessary valves and controls to accomplish the application of a “minimum” pneumatic or
hydraulic pressureto these transducers before executing the re-zero adjustment.

Wheninstructed to execute aCalculate and Set Offsets (‘h’) command, the NetScanner ™ System
module will automatically perform the Re-zero adjustment calibration, and then update the offset
coefficientsinitsvolatilememory. It will subsequently usethe newly calculated termsfor all future
engineering-unit calculations until power islost to the module.

NOTE: When usng the Calculate and Set Offsets command (‘h’), only local termsin
the module svolatile main memory (RAM) are updated. Under normal operation, it is
not recommended to store these new coefficientsin transducer non-volatile memory.
Instead, there-zer o should be performed at regular intervals. Refer to Section 4.6 if it
isdesired to also store these new re-zero termsin transducer nonvolatile memory.

4.2.1. Re-zero Calibration Valve Control

When instructed to execute a Re-zero (Calculate and Set Offsets (*h’)) command, Model 9016
modules will normally shift the interna calibratiion valve into the CAL position and use the
pressures present at the CAL and CAL REF inputs for the “minimum” (e.g., zero) calibration
pressure. After the Re-zero adjustment iscomplete, theM odel 9016 calibration valvewill beplaced
in the RUN position. Models 9021 and 9022 assume a “minimum” calibration is already applied
to the transducers. Thisautomatic shift of the calibration valve can be disabled through use of the
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Set Operating Options (‘w’) (option index=0B hex) command. This allows independent control
of the calibration valve by the user using other options (see option indexes = 0C and 12 hex) of the

same command.

4.2.2 Re-zero Calibration Summary

Following is a simple, step-by-step procedure for executing a Re-zero calibration of a 9016 or
9021/9022 Intelligent Pressure Scanner. For Models 9021 and 9022, skip the sepsthat manipulate
valves as denoted by a double asterisk (**). Optional commands are shown within brackets| ].

Description 9016 9021/9022
Command || Command
Disable automatic valve shifting after module power up. Ensure | [wOBO1] *x
valvesin RUN/CAL mode (default) [w1200]
. hormal data acquisition

Apply 0.0 psi differential to the module CAL and CAL REF
inputs.
Place the module calibration manifolds into the CAL position [if | wOC01 *x
w0BO01 command executed in Step 1]
Delay for settling of pneumatic inputs
Verify tha measured data reads near expected zero value [rFFFFO] [rOFFFQ]
Instruct module to calculate new offset coefficients for al 16 hFFFF hOFFF
channels of Model 9016 (all 12 for Models 9021and 9022)
Place calibration manifold back into the RUN position [if [wOCOQ] *x
wO0BO01 command executed in Step 1]
Store new offset coefficients to transducer nonvolatile memory [wO8]

... continue normal data acquisition
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4.3 Span Calibration

For improved accuracy, the NetScanner ™ System Intelligent Pressure Scanners are capable of
independently performing a transducer calibration function, referred to as Span adjustment (or
simply Span Cal). Actually, thereis a provision to supply any suitable “upscale” pressure (e.g.,
actual transducer full-scale) during such acalibration adjustment. The Span adjustment calibration
will result in arecalculated “gan” coefficient for each channel being calibrated, to compensate for
any transducer or module gain errors. For best results, a Re-zero calibration should be performed
beforeperforming aspan calibration. Also, notethat a new andimproved M ulti-Point Calibration
function exists (for modules with firmware version 2.24 of higher). This function integrates the
separate calibration functions (for Re-zero and Span adjustment described in Section 4.2 and this
section) into a single function that adjusts both “offset” and “gain” coefficients at the same time,
using two or more calibration points. Details of using this improved calibration function are
described in Section 4.4.

For Model 9016, with integral DH200 transducers, interna manifolds and valves alow a Span
adjustment pneumatic calibration to be accomplished easily and automaticaly. For Models 9021
and 9022, which have external 9400, 9401 or 9402 (or third-party) al-mediatransducers, the user
must supply any necessary valves and controls to accomplish the application of an upscde
pneumatic or hydraulic pressure to these transducers before executing the span adjustment.

It isrecommended that a Soan adjustment be performed whenever new transducers areinstalledin
the instrument. In such cases, the new gain coefficients that result should always be stored back
into the transducer’s non-volatile memory. In other cases, the user’s application may not require
periodic span adjustment since the other factory-determined pressure/temperature coefficients
(stored permanently inside each transducer) are extremely stable. Only an occasional Re-zero
adjustment may be dl that is necessary.

When instructed to execute a Calculate and Set Gains (‘Z’) command, the module will perform
the Span adjustment calibration, and then update the gain coefficients in its memory. It will
subsequently usethe newly cal cul ated gaintermsfor subseguent engineering-unit cal culationsuntil
power islost to the module.

NOTE: When using the Calculate and Set Gain (‘Z’) command, only thelocal variablesin
the module svolatile main memory (RAM) are changed. Refer to Section 4.6 if it is

desired to also store these new gain coefficientsin transducer nonvolatile memory.
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4.3.1. Span Calibration Valve Control

Before executing a Span adjustment (Calculate and Set Gains(*Z’) command), the Model 9016
modules should have their calibration manifold valve placed in the proper position. For single
pressure range units the CAL position should be used since the span calibration pressure can be
applied between the CAL and CAL REF ports. Since the module will not atempt to shift this
valve automatically, asit doesfor Re-zero adjustment, it should manually be placed in the desired
position with the Set Operating Options (‘w’) command (option indexes = 0C and 12).

When span calibrating Model 9016 modules with multiple rangesinstalled, the CAL port may be
used to apply pressureto all transducersonly if the specified proof pressureisnot exceeded on
any channel. Refer to Calculate and Set Gains (‘Z’) command to specify the channels to be
affected by the command in a multi-range unit. If the application of a specific span pressure
exceeds the proof pressure rating of any other transducer contained within the same scanner, the
calibration pressures must be applied to the RUN side pneumatic input ports. Sincethe calibration
command (‘Z’) has achannel selection bit map parameter allowing it to calibrate only the desired
pressurechannels, theRUN port isaviable option for supplying the calibration pressures. Thisalso
applies to Models 9021 and 9022, which assumes an upscde pressure is already applied to its
transducer being adjusted.
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4.3.2. Span Calibration Summary

Followingisasimple, step-by-step procedurefor executing a“ full scale” span calibration of a9016,
9021, or 9022 Intelligent Pressure Scanner. For Models 9021 and 9022, skip the steps that
manipulatevalves, as denoted with adouble asterisk (**). Itisassumed that all channelsinthe unit
are of the samefull scale pressure range. Optiona commands are shown within brackets| ].

Description 9016 Command 9021/9022
Command
Ensure that valves are in RUN/CAL mode (default). [w1200] *x

. hormal data acquisition

Perform Re-zero calibration See Section 4.2.2
Place the module calibration manifoldsinto the CAL [wOCO01] for CAL
positionif thisis the desired pressure application input. *x

The RUN position may be a better choice for modules [wOCO0Q] for RUN
with transducers having different ranges.

Apply exact full scale pressure to appropriate module
CAL and CAL REF inputs [or optionally to RUN

inputs).

Delay for settling of pneumatic inputs

Verify that measured data reads near expected full scale [rFFFFQ] [rOFFFQ]
Instruct module to cal cul ate new gain coefficients for all ZFFFF ZOFFF

16 channels

Place calibration manifold back into the RUN position wO0CO00 *x
Store new gain coefficientsto transducer non-volatile w09

memory

... continue normal data acquisition
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Following is a simple, step-by-step procedure for executing a specified-value span calibration of
a 9016, 9021, or 9022 Intelligent Pressure Scanner. For Models 9021/9022, skip the steps that
manipulate valves as denoted by the double asterisk (**). For the purposes of thisexample, it will
be assumed that an upscale pressure of 14.9800 psi is available from a dead weight tester for the

calibration of 15 psi internal transducers. All sixteen channels are 15 psi full scale.

Description 9016 Command 9021/9022 Command
Ensure that valves are in RUN/CAL mode [w1200] *x
(default)
. hormal dataacquisition
Perform Re-zero calibration first See Section 4.2.2
Place the modul e cdibration manifoldsinto [wOCOQ1] for
the CAL position if thisisthe desired CAL
pressure application input. The RUN position *x
may be a better choice for modules with [wOCO0Q] for
transducers having different ranges. RUN
With a deadweight tester, apply 14.9800ps
to the appropriate module CAL and CAL
REF inputs [or optionally to RUN inputs]
Delay for settling of pneumatic inputs
Verify measured data reads near expected full | [rFFFFQ] [rOFFFQ]
scale
Instruct moduleto calculate new gain ZFFFF 14.98 ZOFFF 14.98
coefficients for all 16 channels
Place calibration manifold back into the RUN | wOCO0 **
position
Store new gain coefficients to transducer non- w09
volatile memory
... continue normal data acquisition
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4.4 Integrated Multi-Point Calibration Adjustment

NetScanner ™ System Intelligent Pressure Scanners may have their accuracy enhanced by regular
application of one or both of the individual Re-zero and Span calibration adjustment functions
aready described in Sections 4.2 and 4.3. For users who have installed scanner firmware version
2.24 or later, an integrated and more comprehensive Multi-Point Calibration function may be
used instead to adjust the same offset and gain coefficientsfor amodul€ s channels. Thisfunction
also provides for supplying additional calibration points, which is particularly useful when it is
desired to fit the adjustment data to the entire negative and positive range of the module. This
integrated caibration adjustment functionis fully described in thissection. It isimplemented by
four (4) sub-commandsof the*C’ command. Sincethisfunction combinesthefunctionsof the Re-
zero and Span calibration adjustments (using the *h’ and ‘Z’ commands) it is recommended that
you read the information of Section 4.2 and 4.3 before attempting to perform this multi-point
calibration.

It is recommended tha a Multi-Point Calibration adjustment be performed whenever new
transducers are installed in your module. In such cases, the new zero and gain coefficients that
result should always be restored into the transducer’ s non-volatile memory afterwards. In some
cases, theuser’ sappli cati on may not requi re such acomprehend ve adjusment as the other factory-
determined pressure/temperature coefficients (stored permanently inside each transducer) are
extremely stable. Only an occasional Re-zero adjustment may be dl that is necessary.

When instructed to execute a particular sequence of sub-commands of the Configure Multi-Point
Calibration (‘C’) command, the module will perform the various stages of the Multi-Point
Calibration adjustment calibration function, and then update both the offset and gain coefficients
inthemodul € svolatile(e.g., RAM) memory. Themodulewill usethisnewly calculated dataterm
for all subsequent engineering-unit calculations.

NOTE: When using the Configure/Control Multi-Point Calibration (‘C’) command,
only thelocal variablesin the module svolatile main memory (RAM) ar e changed.
Refer to Section 4.6 if it isdesired to also stor ethese new offset and gain coefficients
in transducer non-volatile memory.

4.4.1. Multi-Point Calibration Valve Control

Before executing a Multi-Point Calibration adjustment (using various forms of the
Configure/Control Multi-Point Calibration (‘C’) command), Model 9016 modules should have
their calibration valve placed in the proper position. For moduleswith only one common pressure
range for its transducers, the CAL position should be used since the span calibration pressure can
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beapplied betweenthe CAL and CAL REF ports(see Section 4.3.1 for moreinformation onthese
ports). Since the module will not attempt to shift this valve automatically, asit doesfor Re-zero
adjustment, it should be placed in the desired position manually with the Set Operating Options
(‘w’) command (optionindexes=0C and 12). Thisisillustrated in the example of the next section.

When multi-point calibrating Model 9016 modules with multiple ranges installed, the CAL port
may be used to apply pressure to all transducers only if the specified proof pressure is not
exceeded on any channel. If theapplication of aspecific span pressure exceedsthe proof pressure
rating of any other transducer contai ned within the same scanner, the calibration pressures must be
appliedtothe RUN side pneumatic input ports. Sincethecalibration command (‘* C’) hasachannel
selection bit map parameter allowing it to calibrate only the desired pressure channels, the RUN
port is aviable option for supplying the calibration pressures.

4.4.2 Multi-Point Calibration Summary

Following is a simple step-by-step procedure for executing a“multi-point” calibration of a 9016,
9021, or 9022 Intelligent Pressure Scanner. For Models 9021 and 9022, skip the steps that
mani pul ate val ves as denoted by the doubleasterisk (**). Itisassumed that all channelsinthe unit
havethe samefull-scale pressurerange. Optional commands are shown within brackets| ]. Should
it become necessary to abandon this calibration procedure once it is started, you may execute the
Abort sub-command ['C 03] of ‘C’ at any time after the first ‘C’ sub-command.

Description 9016 9021/9022
Command Command
Ensure that valvesin RUN/CAL mode (default). [w1200] *x

. hormal data acquisition assumed to be running

Place the module calibration manifolds into the CAL [wOCO01]
position if thisis the desired pressure application inpuit. for CAL
The RUN position may be a better choice for modules [wOCOQ]
with transducers having different ranges. for RUN
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Ready the module for multi-point calibration by C 00 FFFF 31 64 (9016)
executing the Configure & Start (‘00") sub-command of
‘C’. Thisestablishesall the channels to be affected, and or

determines the total number of calibration points that
will be supplied (3 inthis example) in later steps. Italso | C 00 OFFF 3 1 64 (9021/9022)
starts module averaging for calibration (64 samplesin
thisexample). The linear fit (1) isrequired.

Apply 1st calibration pressure to the module’'s CAL or
RUN inputs. The zero (0.0) point is assumed in this case.

After gpplying zero pressure verify that this pressureis | [rFFFFO] [rOFFFQ]
measured correctly by the module.

When the data are stable, enter the Collect Data (‘01) Cc01100
sub-command of ‘C’ specifying thisfirst calibration
point (1) with zero pressure (0.0).

Apply 2nd calibration pressure to the module’s CAL or
RUN inputs. A full-scale (+5 psi) point is assumed in

this case.
Verify that pressure reads correctly. [rFFFFO] [rOFFFQ]
When the data are stable, enter another Collect Data C01 250

(*01") sub-command of ‘C’ specifying this second
calibration point (2) with 5.0 psi pressure.

Apply 3rd calibration pressure to the module’s CAL or
RUN inputs. A mid-scalenegative (-2.5psi) pointis
assumed in thiscase. A vacuum pump is normally
required to achieve such apressure with 903x calibrators.

Verify that measured pressure reads correctly. [rFFFFO] [rOFFFQ]

When the data are gable, enter last Collect Data (‘01) C013 -25
sub-command of ‘C’ for this point (3) with anegative
(-2.5 psl) pressure.

Now that data have been collected for every point coz2
originally specified, calculate and apply the new
coefficient data with a Calculate and Apply (‘02') sub-
command of ‘C’. This also restores the module to using
itsoriginal averaging parameters that existed before the
first *C’ command.
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Place calibration manifold back into the RUN position, if | [wOCO00] *x
the CAL position was used.

Store new offset and gain coefficients into transducer w08
non-volatile memory. w09

... continue normal data acquisition.

4.5 9021/9022 Analog Calibration

Boththe standard 9021 and the 9022 modul es are used to make absol ute anal og measurementsfrom
either the PSI 9400 transducers or third party analog output transducers. In order to maintain the
highest level of analog accuracy, the 9021/9022 is designed to alow its firmware to perform
automatic software calibration of theana oginterfacecircuitry. Thisautomatic, firmwarecontrolled
calibration function minimizes anal og offset and gainerrorsfor each of thetwelve 9021/9022 input
channds. This auto-calibration function reduces analog measurement errors resulting from long
term or thermally induced component drift. Unlessdisabled through softwarecommandstothe
9021/9022, this softwar e calibration function will be constantly perfor med by the 9021/9022
firmwar e, ther efor e maintaining consistent measur ement accur acy within the 9021/9022. In
order to perform this software calibration function, the 9021/9022 contains one internal voltage
referencenetwork. Thisinternal calibration standard isdesigned to provideexcellent long term and
thermal gability. This use of acommon reference network reduces user or factory calibration of
the 9021/9022 to a simple calibration of this one internal reference network. The following
proceduresdescribethe methodsfor verifying ana og measurement accuracy and for calibrating this
internal reference in order to maintain optimum accuracy through the 9021/9022.

NOTE: When using the 9021/9022 with digitally compensated PSI Model 9400
transducer s, thespan calibration functions(for the 9400transducer s) can
serve as a method to correct both 9400 and internal 9021/9022
measur ement accuracies. Periodic use of this span calibration function
can eliminate the need for the described voltage reference calibration
when using the 9021/9022 with digitally compensated Model 9400
transducers.
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451 Setup

The calibration and verification function will require the application of precise voltage sources to
the pressure voltage input pins of the 9021 and 9022 transducer interface connectors. Application
of this voltage may be made through any one of the twelve 9021 and 9022 interface connectors
although more complete verifications of performance will require applying these voltages to all
twelve input connectors. Figure 4.5 shows proper voltage input connections. (For optional
calibration of the temperature voltage input (9022 only), connect the (+) output of the precision
voltage source to pin D instead of pin B.)

2- CALIBRATION VOLTAGE (+) B - CALIBRATION VOLTAGE (+)
3- CALIBRATION VOLTAGE (-) PRECISION VOLTAGE C - CALIBRATION VOLTAGE (-)
SOURCE
500000 + =
P1 O\g0000, /0 Py
/ ”
= »

500000 M
o oeesslo 0
A E

V L

Figure4.5
9021 and 9022 Voltage I nput Connections
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45.2 Calibration Procedure

The calibration procedures may be summarized as follows:

1. Setall 9021/9022 channels for the desired gain (1, 20, 45, or 90).

(9022 temperature voltage input gan isfixed at gain = 1)

Apply aknown upscde or full scale voltage to the 9021/9022.

Measure the applied voltage through the 9021/9022.

Calculate the 9021/9022 measurement error as aratio of applied voltage.

Adjust the current reference network coefficient by the observed measurement error ratio.

S S

Storethe new coefficientsto non-volatile 9021/9022 memory.
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The above process is repeated for each of the four (4) 9021/9022 gain settings (or selected gan
settings as needed for your application).

Calculation of the new reference coefficient is performed as follows:

CoefOld = current reference coefficient value

CoefNew = new/corrected coefficient value

Vapplied = actua applied test voltage

V9021 = reported voltage measured by the 9021/9022

CoefNew = CoefOld * [1 + (Vapplied - V9021) + Vapplied]

Example:

CoefOld: 9021/9022 Gain=1 current reference coefficient is 0.9800

Vapplied: 4.004 VDC is applied to 9021/9022 channel 1 from a precision voltage
source

V9021 9021/9022 reports 3.965 V measured a channd 1

CoefNew = 0.9800 * [1 + 4.004 - 3.965) + 4.004]
CoefNew = 0.98955
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A detailed step-by-step procedurefollowsthat includesthe specific 9021/9022 commandsto be sent
to the module under test.

DESCRIPTION | 9021/9022 COMMAND

Set AD averaging to 32 to minimize reading jitter w1020

Turn of f front-end calibration function (9022 ONLY) w2200 00

Set all channelsto gain of 1 (or 20, 45, 90)* w1500
(or w1501, w1502, or w1503 for gain of 20,45, or 90)
Read current G=1 reference coefficient from u01104
9021/9022 in ASCII floating point format? (u0118 for 9022 temperature reference coefficient)
Apply 4.500 VDC to 9021/9022 channel 1 *x
Read measured voltage from channel 1 in ASCI|I r00010
floating point (dataformat 0) (t00010 for temperature voltage)
Calculate difference between actual applied voltage *x

and 9021/9022 reported voltage

Download new reference coefficient for G=1in ASCIl | v01104 x.xxxx (X.XXXX is new coefficient)
floating point format® (v01118 x.xxxx for 9022 temperature reference
coefficient)

Store coefficient to 9021/9022 FLASH memory w07

Reboot module to force new coefficients to take effect *

! The gain control commands for the 9021/9022 are summarized in the following table:

Gain 9021/9022
Command
1 w1500
20 w1501
45 w1502
90 w1503

2 Commands to read the respective gain coefficient commands are summarized in the following
table.
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The example command structure will return the requested coefficient in ASCII floating point

format.

Reference 9021/9022
Coefficient Command
forgain=1 u01104
for gain= 20 u01105
for gain= 45 u01106
for gain= 90 u01107
for temperature u01118

¥ Commands to write the respective gain coefficient commands are summarized in the following
table. The example command structurewill provide thenew coefficient, shown asx.xxxx in ASCII

floating point format.

Reference 9021/9022

Coefficient Command
forgain=1 v01104 X.XXXX
for gain= 20 v01105 X.XXXX
for gain= 45 v01106 X.XXXX
for gain= 90 v01107 X.XXXX
for temperature V0118 X.XXXX
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4.6 Coefficient Storage

Thevarious calibration functions described in Sections 4.2 through 4.4 update the active offset and
gain coefficients, respectively, in the modul€ s volatile main memory (RAM) only. These newer
calibration coefficients will be lost when instrument power is turned off. The Set/Do Operating
Options (‘w’) command may be used to also store these coefficients back in each transducer’s
nonvolatile memory. Thiscommand’soption index = 08 will store new offset coefficients, while
its option index = 09 will store new gain coefficients.

A user may read (and should verify) any new offset and/or gain coefficients after performing each
calibration adjustment command (i.e., by saving coefficient datareturned inacommand ‘h’ or *Z’
response), or the Read I nternal Coefficients (‘u’) command may be used to read them any time
after calibration adjustment commands have been performed (seecoefficient indexescc=00 and 01
for arrays aa=01 through 10). These “adjusted” coefficients may be verified, and then saved by
storing them in each transducer’ s non-volatile memory with the ‘w’ command described above.
Alternately, they may be verified and stored on the host computer’ s secondary storage, and later
restored (if necessary) with the Download Internal Coefficients (‘v’) command (same
array/coefficient indexesas‘u’).

4.7 Non-volatile Parameter Storage for “non-Digitally
Compensated” Pressure Sensors (9021/9022 ONLY)

4.7.1

This section describes the capability to download and store parameters to NetScanner O System
9021 and 9022 modulesfor usein calibrating and/or identifying sensorsthat do not conform to the
serial data storage and retrievd format of digitally compensated PSI 9400 sensors. When using
other than digitally compensated 9400 sensors, two alternative methods are available to allow for
non-volatile storage of key parameters for sensors attached to a 9021 or 9022. The first method
applieswhen using anon-digitally compensated 9400 sensor without non-volatilememory or when
using athird party sensor. This method provides the capability to calibrate sensor measurements
ontheNetScanner ™ System modul e even though the sensor itself doesnot havetheability to store
parameter data.

Commandsthat “ download” parameters write the valueinto volatile memory in the module. This
volatile copy of the parameter is not actually copied into non-volatile memory until the ‘w07’
command isissued. This provides the capability to test new parameters before committing them
to non-volatile memory. Itisimportant to notethat the ‘w07’ command stores the entire block of
non-volétile parameters for the module. The second method applies when using a non-digitally
compensated 9400 sensor that has non-volatile memory.
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As part of module initialization, all channels are automatically checked for attached PSI 9400
sensors. If adigitally compensated 9400 sensor is attached, its parameters are uploaded to the
moduleand used for calibrating the sensor. If anon-digitally compensated 9400 sensor is attached
but is equipped with non-volatile memory (EEPROM) and responds properly to the 9021/9022
module query, it’'s parameters are uploaded and used for calibrating the sensor. If 29400 sensor is
not detected, the module will look to see if the module has been configured to utilize the user-
provided parameters out of scanner non-volatile memory. If configured to do so, the modulewill
use the parameters stored for the channel in scanner non-volatile memory. Otherwise factory
default parameters will be used, resulting in the 9021/9022 modules returning EU (engineering
units) in terms of measured volts.

The following procedures describe methods for storing various parameters into both volatile and
non-volatile memories of 9021/9022 Intelligent Pressure Scanners.
4.7.2 Download calibration parametersinto volatile memory

47.2.1 For Non-digitally Compensated 9400 Sensors Without Non-volatile
Memory or Non-9400 Sensors

Sensor offset and gain terms are downloaded into volatile memory using
the ‘v’ command with coefficient index numbers 00 and 01 respectively for
the selected channel. c0 through c3 coefficients are downloaded into
volatilememory using the ‘v’ command with coefficient index numbers 02
through 05 respectively.

Front-end gain select is downloaded into volatile memory using the ‘v’
command with coefficient index (cc) 4D. (See NetScannerO System
(9016, 9021, & 9022) User’s Manual, Chapter 3, Download Internal
Coefficients(Command ‘v’)). Datafor thisindex selectsthefront-endgain
for the module as follows: O=unity, 1=20, 2=45, 3=90. Example ‘v0014d
2" setsfront-end gain for the first transducer to 45. This parameter can be
retrieved from themoduleusingthe‘u’ command with coefficientindex 4D.

4.7.2.2 For Non-digitally Compensated 9400 Sensors With Non-volatile Memory

For non-digitally compensated 9400 sensors with non-volatile memory, the
same commands as for non-9400 “generic” (third party sensors) apply.
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4.7.3 Download other parametersinto volatile memory

4.7.3.1 For Non-digitally Compensated 9400 Sensors Without Non-volatile Memory
or Non-9400 Sensors

A user-defined date can be downloaded into volatile memory using the ‘v’
command with coefficient index 07. A manufacturing reference or serial
number can be downloaded into volatile memory using the ‘v’ command
with coefficientindex 09 (format=5). A transducer full-scalerange codecan
bedownloadedintovolatilememory usingthe‘v' command with coefficient
index OA. User-defined range codes can be assigned to values 128 and up
(format=5). (See User’sManual, Appendix E for standard Range Codes.)

4.7.3.2 For Non-digitally Compensated 9400 Sensor s With Non-volatile Memory

For non-digitally compensated 9400 sensorswith non-volatile memory, the
same commands apply asfor non-9400 “generic” (third party) sensors. The
difference is that for non-digitally compensated 9400 sensors, upon
command, parameters areimmediately stored into the sensor’ snon-volatile
memory.

4.7.4 Set parametersto factory defaults

4.7.4.1 For Non-digitally Compensated 9400 Sensors Without Non-volatile Memory
or Non-9400 Sensors

All of the above parameters can be set to factory defaults using the ‘w’
command with index 25. For each third-party type sensor attached, this
command setsthevolatile copy of each parameter back to thefactory default
value asfollows:

Offset term = 0.0

Gainterm=1.0

c0=0.0

cl=10

c2=00

c3=0.0

user-defined date =0
manufacturing reference number = 0
full-scale range code =0

front end gain = 0 (unity).
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Note: It is important to remember that this command, like the download
commands, only affects the volatile copy of parameter data. This volatile
copy of parameter dataisnot actudly copied into non-volatile memory until
the ‘w07’ command is issued.

4.7.4.2 For Non-digitally Compensated 9400 Sensor s With Non-volatile Memory

For anon-digitally compensated 9400 sensor with non-volatile memory, the
‘w25 command applies the same as for non-9400 sensors as far as the
volatilecopy of parameter datais concerned. To write parametersinto non-
volatile memory, the ‘w08, *‘w09,” and ‘w27° commands must be used as
describedin Section 4.7.6“ Stor e Par ametersintoNon-volatileM emory.”

4.75 Configurereset initialization

4.7.5.1 For Non-digitally Compensated 9400 Sensors Without Non-volatile Memory
or Non-9400 Sensors

The module can be configured to retrieve the user-provided parameters out
of non-volatilememory duringreset initialization by usingthe‘w’ command
with index number 26 and dd=01. If the ‘w26’ command is issued with
dd=00, the factory default parameters will be used, and any user
parameters previoudy stored in non-volatile memory will beignored. Itis
important to remember that this command only modifies the volatile copy
of thisconfiguration parameter. The configuration parameter isnot actually
copied into non-volatile memory until the ‘w07’ command isissued. For
example, to configure the module to retrieve user parameters from non-
volatile memory for third-party sensors during reset initialization, issue
command ‘w2601 followed by ‘w07." (See User’s Manual, Chapter 3,
Set/Do Oper ating Options(Command ‘w’)). Thefactory default for this
configuration parameter is for the module to use the user-provided
parameters out of non-volatile memory duringreset initialization. The user
parameters are set to the factory default values a time of module
manufacture.
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4.7.5.2 For Non-digitally Compensated 9400 Sensor s With Non-volatile Memory

Non-digitally compensated 9400 sensors with non-volatile memory are not
affected by the ‘w26" command. The module will always use sensor
EEPROM data, if available.

4.7.6 Storeparametersinto non-volatile memory

4.7.6.1 For Non-digitally Compensated 9400 Sensors Without Non-volatile Memory
or Non-9400 Sensors

All of the above commands download data into volatile memory. If the
module is reset, the effects of the commands will be lost unless the ‘w07’
command is issued prior to module reset. The ‘w07’ command is used to
copy al of the parametersfrom volatileto non-vol atile memory.

4.7.6.2 For Non-digitally Compensated 9400 Sensors With Non-volatile Memory

Non-digitally compensated 9400 sensors with non-volatile memory are not
affected by the ‘w07 command. Sensor offset and gain terms are
downloaded into sensor non-volatile memory using ‘w08 and ‘w09’
commands, respectively. Coefficients cO through c3 are downloaded into
sensor non-volatile memory using the ‘w27’ command. The ‘w27’
command can use an optional position fidd to make the action channd -
specific. For example, ‘w2700 0801 will perform the download for
channels 12 and 1.

User-defined data, manufacturing reference number, full-sca e range code,
and front-end gain are downloaded immediately into sensor non-volatile
memory as aresult of the ‘v command (together with the associated index
number for each parameter).
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4.8 Line Pressure Precautions

When operating 9016 pressure scanners at el evated line or reference pressures, care must be taken
when any command is issued that may result in shifting of the calibration vave. The user must
ensure that any valve shifts will not result in the internal DH200 transducers being exposed to
pressure transients that may exceed the proof pressurerating of the transducer. Thisis especially
important when operating at el evated reference pressures asa shift to the CAL position may result
in arapid pressure changeif the CAL/CAL REF pressure varies greatly from the measurement
reference pressure.
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N C hapter 5
Service
5.1 Maintenance

Thissection providesadetail ed step-by-step guide for performing repair and maintenance of typical
NetScanner ™ System Intelligent Pressure Scanners. The method for upgrading module firmware
isalso presented in Section 5.2.

Figure5.1isan exploded view of the Model 9016 and 9022. Pleaserefer to these drawingsfor an
understanding of the construction of Intelligent Pressure Scannersmodels. Figuresb5.1a, 5.1b, and
5.1c depict the 9016, 9021 and 9022 top plates.

PC-316 OR PC-339

316
SIGNAL CONDITIONING X,

CALIBRATION I/l
MANIFOLD

PC-317
MUX

PC-280
ICROPROCESSOR
> VITON GASKET

PC-206

VITON GASKET

Figure5.1
Exploded View of 9016 and 9022
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It m

ust be emphasized that printed circuit boards in 9016, 9021, and

9022 modules ar e field replaceable, but are NOT field repairable.
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Table 5.1 provides a convenient cross reference summary of the components found in each
Intelligent Pressure Scanner. This may be used as a guide to identify the appropriate component
replacement sections in this chapter.

Table5.1
Component Cross Reference
Component Section | 9016 | 9021 9022

PC-280 Microprocessor PCB Assembly 5.1.3.3 v v v
PC-206 Amplifier/MUX PCB Assembly 5131 v
PC-242 Amplifier/MUX PCB Assembly 5132 v
Internal Pneumatic Calibration M anifold 5.1.6
Internal Solenoid Valves 5.1.5
Internal DH-200 Transducer 5.1.4
PC-315 Connector Interface PCB 5134
PC-316 or PC 339 Signal Conditioning 5134
PCB
PC-317 MUX PCB 5.1.3.4 v

5.1.1 Common Maintenance

The NetScanner ™ System Intelligent Pressure Scanners are designed for rugged use. No special
preventive maintenanceisrequired, although periodic ma ntenance may be required to replaceworn
or damaged components. Upgrades or modifications of module hardware or firmware may also be
periodically required. For userswho wish to do their own maintenanceand repairs, maintenancekits
and replacement parts for each model may be purchased from the factory.
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When performing any type of maintenance of NetScanner™ System components, the
following guidelines and precautions should always be followed:

Verify that thework area and techniciansare properly grounded to prevent damageto
electronic components due to electrostatic dischar ge.

Ensure that all electrical and pneumatic connections have been removed from the
module.

Ensure that the work area is free of dust and other possible contaminants that may
affect the high tolerance machined parts (and pneumatic seals, if model hasan integral
manifold).

Caremust betaken to prevent contaminantsfrom reaching O-ring surfaces. If O-ring
surfaces require deaning, use a lint-free applicator with acetone to remove dirt and
lightly lubricate the O-ring surface with Krytox® provided in the maintenance kit.

Never use sharp objectsto cut tubing from the bulged tubes. Thetiny scratchesleft on
the tubes could cause leaks.

In the process of performing general maintenance on a module and in printed-circuit board
replacement, the following tools may be required:

3/32" and 5/64" Allen-head screwdrivers, NOTE: PSI offersan optional
a 3/16" hex wrench, maintenance kit (PSI P/N
a needle nose tweezers, S901-0200000000) with the
a Phillips-head screwdriver, lubricantsincluded.

asmall adjustable wrench,
atube of Krytox® lubricant (PSI P/N 42-06-KRY X),
aspray bottle of siliconeliquid lubricant (PSI P/N 41-06-Silicone).
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5.1.2 Module Disassembly

The following procedure should be used to disassemble any model prior to any maintenance:

(1) Place the scanner with its external connectorsfacing up. With one hand holding the module
housi ng, removedl screws securing the top plate to the modulehousing. Thesearelocated around
the outer edge of the top pand of the module housing. For 9021 scannersthese will be six (6) 4-40
Allen-head screws which require a 3/32" Allen driver (for 9022 scanners, there are twelve (12)
Phillips-head screws). The 9016 usestwelve (12) Phillips head screws around the top plate outside
perimeter.

(2) When all screws have been removed, gently lift the top panel and attached electronics up and
out of the housing. All components of the pressure scanner are attached to the top plate and will lift
out of the module housing when the top plate is removed. See Figure 5.2 and 5.2a. Carefully
remove the Viton gasket with the module top plate. In some cases, it may be easier to hold the top
plate and turn the module over, lifting the housing off the top pand.

Figure5.2 Figure5.2a .
9016 Scanner Out of Housing 9022 Scanner Out of Housing
51.3 Electronic Circuit Board Replacement

Different models of the NetScanner™ System Intelligent Pressure Scanner use different
combinations of the six (6) basic circuit boards described below. To the right of each section title
are the modulesthat contain the particular circuit board assembly. Also refer to the crossreference
in Table 5.1 for asummary of applicable componentsin each Intelligent Pressure Scanner.
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5.1.3.1 PC-206 Amplifier/Multiplexer Board (9016)

The following procedures should be used for replacement of the PC-206 Amplifier/Multiplexer
Board. Use thetools and follow the general precautions described in Section 5.1.1.

(1)

)

©)

(4)

©)

(6)

(7)

Disassemblethe module asdescribed in Section 5.1.2. Carefully remove the wiring harness
from connector P1 of the PC-206 board. Note the orientation of the PC-206 relative to the
rest of the module to ensure the new PC-206 is installed in the same position.

Remove the two (2) Phillips-head screws securing the PC-206 board to the DH200
transducers. Carefully disconnect the PC-206 board from the DH200s by slowly working
the board off; starting at one end and moving down the length of the board. It isimportant
that the gold pins are not bent when removing the board.

Replace the old PC-206 board with a new one by placing it loosely on top of the DH200s.
Ensurethe board end containing connector P1isoriented the sameastheboard just removed.
Inspect and make surethat all the gold pinsfit easily into the femal e end of the connector on
the DH200 transducers. Press the board down evenly until all pins are firmly seated.

Instal the two (2) Phillips-head screwsto secure the PC-206 to the DH200s. Be careful not
to over-tighten. Install thewiring harnessto connector P1 of the PC-206, ensuring proper
pin 1 location. (Pin 1 of the ribbon cable has a red stripe while pin one of P1 will
contain a squar e solder pad on the PC-206.)

Carefully align the gasket onthetopplate, ensuringit isfreeof contaminants. Re-install the
modul e electronicsinto the extrusion case. Ensurethat the alignment postsin the modul€e's
bottom panel align with the PC-203 or PC-280 el ectronics support bracketswhen placingthe
top panel and electronics back into the housing.

Replacethe screwsthat securethetop panel to the scanner housing and tighten. Do not over-
tighten; 7-9 inch-pounds torque should be sufficient.

Test your scanner to ensure proper operation.
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5.1.3.2 PC-242 Amplifier/M ultiplexer Board (9021 ONLY))

The following procedures should be used for replacement of the PC-242 Amplifier/Multiplexer
Board. The PC-242 is attached directly to the top plate of the 9021. Use the tools and follow the
general warnings aready described at the start of Section 5.1.

(1)

)

©)

(4)

©)

(6)

(7)

Disassemblethe module asdescribed in Section 5.1.2. Carefully remove thewiring harness
from connector P1 of the PC-242 board.

Remove the screws fastening the PC-242 board to the top panel and remove the board
assembly. For the 9021 (with D-shell top plate connectors), this will consist of two (2)
standoff screws attached to each top plate D-shell connector (for atotal of 24 hex standoffs).

Instal the new PC-242 board by digning the twelve interface connectors on the board with
the cutouts on the top panel.

Reinstall the hardware that secures the PC-242 to thetop panel. Ingall the wiring harness
to connector P1 of the PC-242, ensuring proper pin 1location. (Pin 1 of theribbon cable
hasared stripe while pin one of P1 will contain a square solder pad on the PC-206.)

Instal the module electronics into the housing. Ensure that the dignment posts in the
modul€e's bottom panel align with the PC-203 or PC-280 el ectronics support brackets when
placing the top panel and electronics back in the housing.

Replace the six (6) Allen-head screws that secure the top panel to the scanner housing and
tighten. Do not over-tighten; 7-9 inch-pounds should be sufficient.

Test your scanner to ensure proper operation.

5.1.3.3 PC-280 Ethernet Microprocessor/A-D Board (9016, 9021, 9022)

The following procedures should be used for replacement of the PC-280 Ethernet
Microprocessor/A-D Board. Usethe tools and follow the general warnings dready described in
Section 5.1.1.

(1)
)

Disassemble the module as described in Section 5.1.2.

Carefully remove any attached wiring harnesses from connectors P1, P3, and P6 of the
PC-280 board. Inthe 9016, thiswill require cutting one nylon tie-wrap atached to the
center mounting bracket.
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©)

(4)

©)

(6)

(7)

(8)

Remove thethree (3) 2-56 Phillips head screws securing the PC-280 mounting brackets
to thetop plate. These screws will bein line with the PC-280 LEDs that protrude through
thetop plate. Carefully lift the board out of the top panel. See Figure5.3.

Figure5.3
PC-280 Board

Using the Phillips-head screwdriver, remove the three (3) PC-280 mounting brackets
from the old circuit board and reinstall them on the new circuit board. Ensurethat the
mounting brackets are installed so that the clearance ar eas machined intothe
mounting brackets are towardsthe PCB assembly. Thiswill prevent electricd shorts
between the mounting bracket and electrical traces on the PCB.

Place the new PC-280 board so that its connectors and LEDS protrude through the top
panel. Loosely install thethree (3) 2-56 screws to secure the PC-280 mounting brackets
to the top panel. (To ease reassembly, they will be tightened after installing the
electronics back into the module case.)

Reinstall any previously installed wiring harnesses on connectors P1, P3, and P6 of the
PC-280 board. Ensure proper pin 1 orientation when installing these connectors.
(Pin 1 of theribbon cable has a red stripe while pin one of P1 will contain a square
solder pad on the PC-206.)

Install the module electronics into the housing, ensuring that the alignment postsin the
modul€e's bottom panel align with the holes in the PC-280 mounting brackets. Ensure that
there are no conductors from the P1 harness pinched between the top plate and the
housing. Ensure that the top plate gasket is properly installed. Install the screws that
secure the top panel to the housing. Tighten the three (3) screws attached to the PC-280
mounting brackets.

Test your scanner to ensure proper operation.
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5.1.3.4 PC-315 Connector Interface Board, PC-316 or PC 339 Signal Conditioning PCB,
and PC-317 Multiplexer PCB (9022)

The following procedures should be used for replacement of the PC-315, PC-316, or PC-317

boards. Use the tools and follow the general warnings already described in
Section 5.1.1.

Figure5.3a
9022 PCBs Outside the Housing

PC-316 or
PC-339 Board

PC-317 Board

PC-315 Board

Figure5.3b
9022 PCBs Apart

Q) Disassemble the modul e as described in Section 5.1.2.
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)

©)

(4)

©)

(6)

(7)

(8)

Notice from the above figures (Figur e 5.3a and 5.3b) that the three PC boards (315, 316
or 339, and 317) are held together by standoffs and gold connector pins. If there is a need
to take the boards apart, ensure that the gold connector pins do not get bent.

Carefully remove the ribbon connection from the PC-317 to the PC-280 Microprocessor
board. Remove the six (6) 4-40 Phillips-head screws from the standoffs. Gently remove
the PC-317 board by pulling straight up on the gold connector pins. If the PC-317
multiplexer board is suspected of malfunctioning, it must be returned to the factory, since
there are no field replaceable parts on the board.

Unscrew the standoffs between the PC-316 (or PC-339) and PC-315 boards and gently
remove the PC-316 (or PC-339) board by pulling straight up on the gold connector pins.
If the PC-316 (or PC-339) Signal Conditioning board is suspected of malfunctioning, it
must be returned to the factory, since there are no field replaceable parts on the board.

The PC-315 Connector Interface board is soldered to the top plate and cannot be removed
in the fidd. If the PC-315 board is suspected of malfunctioning, the entire top plate must
be returned to the factory.

After replacing malfunctioning printed circuit boards, reassemble the module in reverse
order from that used in taking it apart. Ensure the ribbon connection from the PC-317
board to the PC-280 Microprocessor board is connected properly and that it is not
crimped. Pin 1 of theribbon cable hasared stripewhile pin 1 on the PC-280
connector will contain a square solder pad.

Carefully replace the Viton gasket around the top plate and replace the twelve (12)
Phillips-head screws that secure thetop plate to the scanner housing. Tighten the screws.
Do not over-tighten; 7-9 inch-pounds should be sufficient.

Test your scanner to ensure proper operation.

5.1.4 Replacement of Transducers

Model 9016 hasinternal DH200 pneumatic transducers, as well as an internal calibration
manifold with associated valves and O-rings. All these elements occasionally require service or
replacement as described in the following sections.

Following is a step-by-step procedure to replace a DH200 transducer in aModel 9016 Intelligent
Pressure Scanner. Use the tools and follow the general warnings already described in Section

5.1.1.
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Figure5.4
Top View of DH200

NOTE: Thehex-head standoff screwsused on DH200 positions2 and 15 areused to
securethe PC-206. Thesehex-head screws should not be over -tightened or elsethe

screw may break. (Recommended 40 inch-ounces for all DH200 screws)

(1)
)

©)

(4)

Disassemble the module as described in Section 5.1.2.

Remove the PC-206 Amplifier/Multiplexer board as described in Section 5.1.3.1. Lay
the circuit board aside on an anti-static surface.

Remove the retaining screw from the desired DH200 transducer. Lift the transducer
straight up to removeit. Make sure that the two (2) O-rings remain with the transducer as
it isremoved from the adapter plate. Ensure that the adapter plate O-ring sealing surface
is clean and free of contaminants. See Figure 5.4 (above).

Replace the DH200, making sure that the electrical connections are located on the outer
edge of the cubic design. Be sure that the two (2) O-rings arein place on the DH200 and
that O-ring surfaces arefree of contaminants. The DH200 must fit the guiding pins
smoothly and be aligned with all other DH200 transducers. Tighten the retaining screw
to 40 inch-ounces £5 inch-ounces of torque.
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©)

(6)

Replace the PC-206 board as described in Section 5.1.3.1 and reassemble the module.
Ensure that the two hex-head standoff screws are installed on DH200 positions 2 and 15
and that they align with the two PC-206 mounting holes.

Test your scanner to ensure proper operation.

5.1.5 Calibration Valve Solenoid Replacement

Following is a step-by-step procedure to replace the Calibration Valve Solenoidsin aModel
9016 Intelligent Pressure Scanner. All Model 9016 scanners contain the purge and leak check
calibration manifold and contain two solenoid valves. Use the tools and follow the general
warnings already described at the start of Section 5.1.1. Refer to Section 5.1.6.5 for detals
concerning solenoid O-ring replacement.

D
(2)

3

(4)

Disassemble the module as described in Section 5.1.2.

Carefully remove the two (2) Phillips-head screws from the top of the solenoid.
Disconnect the solenoid from connector P6 of the PC-280 CPU board. SeeFigure5.5.

If the either the new or old solenoid does not have a pluggable wiring harness at the
solenoid, the new solenoid wires will require crimp pinsto be installed for insertion in the
P6 mating housing. The proper crimp pin is Molex part number 08-56-0110. After
installing the crimp pins to the solenoid wiring, remove the old crimp pins from the
Molex P6 housing and insert the new solenoid's wiring. Ensure that the new wires are
installed in the same position as the old wires.

Figure5.5
Solenoid in Module

Ensure the three (3) solenoid manifold O-rings are present and free of contaminants.
Replace the solenoid with the new one by carefully aligning and gently tightening the
screws.
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5) Attach the wiring harness to the solenoid and connector P6 of the PC-280 CPU board.
(6) Reassemble the module.

@) Test your scanner to ensure proper operation.
5.1.6 Replacement of O-Rings

Pressure Systems' cdibration valves include static and dynamic O-ring seals. When used
properly, the rated durability of the dynamic O-ringsisin excess of 1,000,000 shifts of the
calibration valve.

The procedures described below should be used for replacement of all the O-rings in the Model
9016 Intelligent Pressure Scanner. Use the tools and follow the general warnings already
described at the start of Section 5.1.

The material needed for the O-ring replacement can be acquired through the proper maintenance
kit available from Pressure Systems. Specifically needed for these procedures are calibration
manifold and piston O-rings, Teflon cup seals, afast evaporating cleaning fluid ( i.e. acetone,
alcohol, Freon®, etc.), 50 psi dry ar supply, and Krytox® fluorinated grease (read product

war nings and recommendations thoroughly). Service of O-ring sealsrequires a clean
working environment. Introduction of contaminants to the O-ring or internal calibration
manifold surfaces can result in internal pneumatic leaks. Inspection for contaminates generally
requires some type of magnification device, such as a microscope.

5.1.6.1 DH200 Pressure Transducer O-Ring Replacement

Please note that the DH200 O-rings are used for static sealsonly. They will typically not require
replacement unless exposed to improper liquid media (which will also damage other 9016
components). Following is a step-by-step procedure to replace a DH200 O-Ring should it be
required:

Q) Disassemble the modul e as described in Section 5.1.2.

(2 Remove the PC-206 Amplifier/Multiplexer board as described in Section 5.1.3.1. Lay
the circuit board aside on an anti-static surface.

3 Remove the DH200 transducer(s) as described in Section 5.1.4. 1f more than one DH200
isremoved, it is recommended to record their serial numbers prior to removal to ensure
they arereinstalled in the same locations.
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(4)

()

(6)
(7)
(8)
(9)

Figureb5.6
DH200 Transducer O-Ring
Replacement

Using tweezers, remove the two (2) O-rings from the DH200. Clean the O-ring cup with
alint-free applicator moistened with a cleaning fluid such as acetone, alcohol, Freon®, or
any other substance that evaporates quickly and leaves very little residue. Remove any
excess cleaner with the air supply as soon as possible. Do not blow air directly into the
holes of the surface since that can drive thefluid into the transducer and/or rupture the
silicon pressure transducer.

With clean hands, apply a small amount of Krytox® fluorinated grease to the palm of one
hand and rub it out evenly with your index finger. Place one new O-ring onto your
greased pam. Work the O-ring around until it is evenly greased. The O-ring should shine
when properly lubricated. There should be no white area of excess grease on the O-ring.
Make sure there is only athin film of lubrication on the O-ring. Using your greased
finger, place the greased O-ringsin the cups on the DH200. Ensurethat no grease enters
the hole that leads into the transducer.

Reinstall the DH200 as described in Section 5.1.4.
Repeat steps 3, 4, 5 and 6 for each sat of O-ringsin need of replacement.
Replace the PC-206 board as described in Section 5.1.3.1 and reassembl e the module.

Test your scanner to ensure proper operation.
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5.1.6.2 Tubing Plate O-Ring Replacement

The following is a step-by-step procedure to replace Tubing Plate O-ringsin aModel 9016
Intelligent Pressure Scanner.

Q) Disassemble the modul e as described in Section 5.1.2.
2 Place the scanner with the tubing plate on a clean, lint free surface.

(©)) Hold the top plate/calibration valve assembly with one hand, supporting the bottom
assembly to prevent dropping when all screws are removed. Remove the six (6) Allen-
head screws on the top plate that secure the vave assembly to the top plate.

4) Carefully rotate or dide the tubing plate back and forth, pivoting on the guiding pin about
1/8" severa times. Thisis done to loosen the O-rings from the cdibration manifold. Lift
the tubing plate straight up. Do not touch the calibration manifold.

5) Inspect for the presence of shim washers around each of the six (6) screws. If washers are
present, retain for use during reassembly.

(6) Remove and replace the O-rings needing maintenance, using the procedure described in
Section 5.1.6.1. Note that the O-ring seals use an additiona Teflon cup seal placed on
top of the O-ring. These seals should be replaced as necessary. Note that these Teflon
seals do not require the use of Krytox® grease.

) Examine the tubing plate and calibration manifold to verify that no contaminants are on
either surface. This generally requires microscopic examination. Replace the tubing plate
by slowly placing the plate on the calibration manifold. Make surethat the O-ring/cup
seal sideisdown toward the pneumatic sliding manifold and the guiding pin on the
calibration valve housing fitsinto the mating hole of the tubing plate. Also, ensure that
shim washers, if used, are installed between the tubing plate and the calibration manifold
assembly, in all six (6) locations.

(8 Replace the six (6) Allen-head screws that pass through the top plate to secure the
calibration valve assembly. Tighten evenly, making sure that the screws are only finger
tight plus 1/8 turn. It isimportant not to over tighten the screws since the pneumatic seal
is made using dynamic O-rings.

9 Reassemble the module.

(10) Test your scanner to ensure proper operation.
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5.1.6.3 Adapter Plate O-Ring Replacement

Following is a step-by-step procedure to replace Adapter plate O-ringsin aModel 9016
Intelligent Pressure Scanner. The adapter plate islocated opposite of the tubing plate on the
calibration manifold. All DH200 transducers are attached to the adapter plate.

Q) Disassemble the modul e as described in Section 5.1.2.

2 Remove the PC-206 Amplifier/Multiplexer board as described in Section 5.1.3.1. Lay
the circuit board to the side on an anti-static surface.

(©)) Remove the six (6) 3/32" Allen-head screws that secure the adapter plate to the
calibration valve housing. To remove the two (2) center screws, you must remove the
DH200 transducers near the screws. Make sure to note the DH200 serial number and
location. The plate should be gently lifted from the calibration housing.

4) Carefully rotate or slide the adapter plate back and forth, pivoting on the guiding pin
about 1/8" several times. Thisis done to loosen the O-rings from the calibration
manifold. Lift the adapter plate straght up. Do not touch the calibration manifold.

5) Remove and replace the O-rings needing maintenance using the procedure described in
Section 5.1.6.1. Note that the O-ring seals use an additiona Teflon cup seal placed on
top of the O-ring. These Teflon seals do not require Krytox® grease.

(6) Examine the adapter plate and calibration valve surface to verify that no contaminants
are on either surface. This generally requires microscopic examination. Replace the
adapter plate by slowly placing the plate on the calibration manifold. Make sure that the
O-ring is down towards the pneumatic sliding manifold and the guiding pin on the
adapter plate fits into the mating hole of the calibration valve housing. Fasten the
adapter plate evenly on all sides.

@) Instal the DH200 transducers that were previoudy removed. It is suggested to install
them back in their original location.

(8 Replace the PC-206 board as described in Section 5.1.3.1 and reassemble the module.

9 Test your scanner to ensure proper operation.
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5.1.6.4

Calibration Manifold Piston O-Ring Replacement

Following is a step-by-step procedure to replace Calibration Manifold O-ringsin aModel 9016
Intelligent Pressure Scanner. There are eight (8) pistons, each with an O-ring, inside the
calibration valve housing; one (1) on each end of the housing, and three (3) on each side of the
calibration valve itself.

(1)
)

©)
(4)

©)

(6)

Disassemble the module as described in Section 5.1.2.

Remove the PC-206 Amplifier/Multiplexer board as described in Section 5.1.3.1. Lay
the circuit board aside on an anti-static surface.

Remove the tubing plate as described in Section 5.1.6.3.

Using your index finger, shift the calibration manifold back and forth several timesto
loosen its connection with the adapter plate O-rings. Carefully lift the calibration valve
housing with one hand and turn it over, letting the calibration manifold fdl into the free
hand. It isimperative that the calibration manifold does not fall on a hard surface since
scratches on the manifold can result in pneumatic leaks

To removethe six (6) pistons from their slots on the manifold vave, hold the valvein
one hand and apply air pressure of approximately 30 psi (200 kPa) to the C3/C4 input
passages on the valve. The passages (0.043" diameter holes) are located on the side of
the valve next to the tubing plate, one hole on each side of the valve. Pressure on one
side will release three (3) pistons, and pressure on the other side will release the other
three (3). If the pistons stick, apply adlightly higher pressure. Place your free hand over
the calibration valve housing to prevent the pistons from coming out of the housi ng.
Thoroughly clean the pistons with afast evaporating cleaning fluid that leaves little or no
residue (e.g., acetone, acohol, Freon®, etc.) and dry with supply air. Replace the piston
O-rings (PSI part number 61-03-58610) after lightly lubricating the rings with Krytox®
fluorinated grease, making sure that the piston faces are free of Krytox® lubricant.
Replace the pistons in their cavity by placing the O-ring side of the piston in first and
then pressing the piston completely into its cavity with one finger.

To remove the two (2) C1/C2 pistons from their slots on either end of the manifold valve
housing, hold the manifold valve housng in one hand, and apply approximately 30 psi
(200 kPa) to the two bulge tubes, one on either end of the housing end-plate. Thiswill
result in the pistons being forced out of their cavity. If the pistons stick, apply a higher
pressure. Place your free hand over the calibration valve housing to prevent the pistons
from coming out of the housing. Clean the pistons, lubricate and replace the O-rings
(PSI part number 61-12-2023), and replace the pistons into their cavities as described in
(5) above, making sure that the piston faces are free of Krytox® lubricant.
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(7)

(8)
(9)
(10)

5.1.6.5

Thoroughly clean the calibration manifold with a fast-evaporating cleaning fluid that
leaves little or no residue (e.g., alcohol, acetone, Freon®, etc.). Lightly spray the inner
sides of the side panels of the calibration manifold housing and the calibration manifold
with silicone lubricating oil. Replace the calibration manifold into the housing, making
sure that the guiding pin fitsinto the slot of the manifold housing.

Replace the tubing plate as described in Section 5.1.6.3.

Replace the PC-206 board as described in Section 5.1.3.1 and reassemble the module.
Test your scanner to ensure proper operation.

Solenoid Valve O-Ring Replacement

Following is a step-by-step procedure to replace the internal solenoid valve O-ringsin a Model
9016 Intelligent Pressure Scanner. The module contains two internal solenoid valves.

(1)
)

©)

(4)
©)
(6)

Disassemble the module as described in Section 5.1.2.

Remove the solenoid valve by unscrewing the two (2) Phillips-head screws on top of the
solenoid. Gently lift it out of the module. Be careful not to crimp the attached nylon
tubing.

Figure57
Solenoid Valve O-Ring Replacement

Remove and replace the O-rings needing maintenance using the procedure described in
Section 5.1.6.1.

Replace the solenoid valve and gently tighten the screws.
Reassemble the module.

Test your scanner to ensure proper operation.
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5.2 9022 Excitation Trim

The 9022 output voltage is factory set at 10 volts. The following procedure can be used to trim
the 10 volt output (~+5%).

(1)
)

©)

(4)

©)
(6)

Disassemble the unit as described in Section 5.1.2.

L ocate R-19, the output voltage trim potentiometer, on the PC-317 board. It isthe only
potentiometer on the board and is near the end of the unit on the top side of the lower PC
board (PC-317), toward the end of the unit nearest the main power and communications
connector. Note that R-19 isafour turn potentiometer. SeeFigure 5.8, below.

[3 "\:r--‘--?vwi,--\ .‘

lr

,aﬂt

' R
B > -

R-19 Trim
Potentiomete

PC-317 Multiplexer Board

Figure5.8
PC-317 Board (Trim Potentiometer and Jumper

Place the disassembled unit on a nonconductive surface. Using a spare connector,
connect a calibrated voltage meter to pins G and H (+ and - respectively) of any of the
transducer connectors.

Apply power to the unit through the main power and communications connector. The 10
volt output voltage may be trimmed by rotating the potentiometer R-19.

Once the output voltage is set, remove power from the unit.
Reinsert the electronics into the housing, ensuring that the dignment postsin the

module’ s bottom panel align with the holes in the PC-280 mounting brackets. This may
requireloosening the three (3) screws attaching the PC-280 board to the top plate
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(7)
5.3

approximately one half turn. Ensure there are no connectors from the P1 harness pinched
between the top plate and the housing. Ensure the top plate gasket is properly installed.
Install the screw that secures the top panel to the housing. Tighten the three (3) screws
attached to the PC-280 mounting brackets.

Test your scanner to ensure proper operation.

9022 Procedure for Changing the Excitation Jumper
Setting (JB1)

The following procedure can be used to change the output voltage selection.

(1)

)

©)

(4)

©)

Disassembl e the unit as described in Section 5.1.2.

Locate the JB1 jumper block on the PC-317 board (See Figure 5.8, above). It isthe only
jumper block on the board and is near the end of the unit on the top side of the lower PC
board (PC-317), toward the end of the unit nearest the main power and communications
connector.

The jumper block may be placed in one of two positions on the board. When the jumper
block is placed on the two pins nearest the edge of the board, theten (10) volt output is
selected. When the jumper is placed on the second and third pins from the edge of the
board, the five (5) volt output is selected. The PC-317 board will have to be separated
from the PC-316 board in order to relocate the jumper. Insure these two boards are fully
reseated before proceeding.

Reinsert the electronics into the housing, ensuring that the dignment postsin the
module’ s bottom panel align with the holes in the PC-280 mounting brackets. This may
require loosening approximately one half turn, the three (3) screws ataching the PC-280
board to the top plate . Ensure that no connectors from the P1 harness are pinched
between the top plate and the housing. Ensure that the top plate gasket is properly
installed. Install the screw that secures the top panel to the housing. Tighten the three (3)
screws atached to the PC-280 mounting brackets.

Test your scanner to ensure proper operation.
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5.4 Upgrading Module Firmware

All NetScanner ™ System Intelligent Pressure Scanner modules contain electronically re-
programmable memory devices that store the module firmware. Pressure Systems will provide
new releases of module firmware for enhanced instrument performance whenever updates or
modifications aremade. All scanner modules may have their firmware downloaded via their
Ethernet Host Port. This allows for firmware upgrade while the moduleisinstalled in its normal
communications network environment. Any new firmware releases may be obtained free of
charge by downloading from PSI’ sinternet home page at www.PressureSystems.com.
Download links can be found on the home page and in the information page for each model
(e.0., Model 9016, Model 9022, etc.). All firmware is stored as a self-extracting .ZIP file. Once
downloaded from the internet, simply execute the download file to extract the archived file(s).

5.2.1 Upgrading Firmware ViaHost TCP/IP Port

New firmware for your NetScanner™ System Intelligent Pressure Scanners, may be upgraded
by the host computer, or any computer on the TCPF/IP network, directly viathe module’ s Host
Port. The PSI application called NetScanner™ Unified Startup Software (NUSS), is provided
for this purpose. It is recommended that NUSS (and any new firmware update file) be installed
to a suitable subdirectory of your hard disk for better performance. Installation instructions for
this support software are provided with the application. Ensure that the TCP/IP
communications is properly configured for the PC running the application.

NUSS s provided to all customers who have purchased NetScanner ™ System Intelligent
Pressure Scanners. This application hasits own User’s Manual and both may be downloaded
from PSI’s Web site, www.PressureSystems.com.

WARNING: Whileupdatingmodulefirmware, DO NOT power -cycleyour scanner, or
your PC. If thefirmwareupdate procedureisinterrupted by any of these practices, the
module may be left in a “ permanent” inoperable state with no operable firmware to
reboot it. The ONLY acceptable way to interrupt the firmware update process is to
select “Abort Download” before the memory beginsto beoverwritten. In the event of
such failure, module operation can only berestored by unplugging the “bad” memory
chip and installing a “good” memory chip containing a valid working firmware

After NUSS has finished downloading the new firmware, wait approximately 30

secondsfor your NetScanner ™ System moduleto reset before closing NUSS, else the
newly installed firmware may be unreliable.
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I C hapter 6
Troubleshooting Guide
6.1 Ethernet Module Troubleshooting

6.1.1 Checking M odule Power-Up Sequence

Q) Proper power to the module should first be verified. If possible, verify that the output of the
module power supply is set within the range of 18-36 VDC. This should be nominally set
for 24 VDC. Ensure the power supply setting is high enough to compensate for cable
voltage drops if long interface cable lengths are used.

2 Turn module power switch ON and verify the following top panel LED status following
initial power-up :

! PWR LED should remain ON
If thisLED isnot on, all other LED’ swill likely also be off. Check the PS
90DB, remote power supply (8491), or customer provided power supply to
ensure the proper voltage (18-36 VDC) is being provided. Also verify that
the power pins in the module interface cable are wired as described in
Section 2.3.2 and Appendix D.

1 COL LED should remain OFF

Tx LED should remain OFF
Note that any activity of the Tx LED during the power up sequence is an
indication that the RARP/BOOTP protocol is enabled. This will typically
occur following the initial Busy (BSY) LED cycle and continue until an
appropriate RARP reply isreceived.

LNK LED should remain ON
This LED indicates proper connection to an Ethernet hub or switch. If this
LED is OFF, verify that the module is properly connected to the
communications hub or switch. Verify proper power is applied to the hub.
Also try connecting the 9016, 9021, or 9022 cable to a different port of the
hub. Note that most hubs have similar link LEDs to indicate proper
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connection to the hub itself. If present, verify that the hub link LED for the
pressure scanner and the host computer are both active. If the hub is
functioning correctly, verify that the communications pins in the module
interface cable are wired as described in Section 2.3.4.1 and Appendix D.

CAL LED should remain OFF

PRG LED should remain OFF

Busy (BSY) LED shouldblink 8-16 timesat arate of approximately 1 Hz (slower for
9021/9022), delay ON for approximately 5 seconds and then start to continuously
blink at approximately 100 Hz (rate dependent on number of internal averages). This
faster toggle rate may simply appear asadimly lit LED. Note that the Busy (BSY)
LED will not begin its 100 Hz toggle rate if the dynamic IP addressing
(RARP/BOQTP) protocol is enabled and the modul e has not received a proper IP
address response.

Any significant variation from this power-up LED sequenceis an indication of a possible cabling
or PC-280 microprocessor board error. If the proper power-up LED sequence isnot achieved after
following the above suggestions, contact the Repair Department at Pressure Systems for additional
assistance.

6.1.2 Checking M odule TCP/I P Communications

If the LED indicators of the 9016, 9021, and 9022 are correct, the module is normally capable of
proper communications. In order for communications to be established with a functional 9016,
9021, or 9022 (assuming correct interface cables are used), two user-controlled parameters must be
met. First, the module must be configured to obtain a proper (and unique) module IP address.
Second, the user's host computer mugt have its TCP/IP communications interface properly
configured.

6.1.2.1 Module | P Address Assignment

Beforean Ethernet 9016, 9021, or 9022 can communi catewith ahost computer, it must haveavalid
|P addressassignment. Asexplained in Section 2.3.4.1, there are two methods for assigning an IP
address to an Ethernet device, static and dynamic. The Static |P addressing protocol is the default
method for I P address assignment in the 9016 and 9021/9022. Thisis primarily becauseit alows
themoduleto assignitsown I P addressbased on afactory default value. The Dynamic P addressing
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protocol isslightly more complicated snceit requiresaDynamic IP server to be present and properly
configured on the network. Before host communications can be established, the user must ensure
that the 9016 or 9021/9022 has been assigned a known IP address through either Static IP or using
aDynamic IP server.

To determine whether Static or Dynamic IP addressing is enabled, observe the module Tx LED on
module power-up. Asexplainedin Section 6.1.1, if Dynamic addressing isenabled, the module T x
LED will flash one or more times during the power-up sequence. If the module receves avaid
reply, theBusy (BSY) LED will beginto flash rapidly (appearing dim) and the Tx LED will remain
OFF. If it appears the module received an | P server reply or that it is configured for the Static IP
(default) addressing, proceed to Section 6.1.2.2 to verify proper host TCP/IP configuration.

If the module does not receive a response to a Dynamic IP addressing request, its Tx LED will
continue to flash with an increasing delay between Tx attempts. The Busy (BSY) LED will also
remain OFF until aDynamic IPaddressing reply isreceived. If aDynamic IP reply isnot received,
verify that a Dynamic IP server is present on the network. If the IP server is present, verify that it
containsan entry for the 9016, 9021, or 9022 Ethernet hardware (MAC) address. Verifythisaddress
againg the Ethernet address printed on the module label to ensure it has been entered correctly into
the Dynamic IP server. After making the required changesto the | P server, repeat the above steps
until the module receives avalid Dynamic IP reply.

If the user wishes to manually change the factory set IP addressin a module, it may be done with
the NUSS application program (described morefully in Section 6.1.2.2). To useit for this purpose,
select the desired modul e on the application’ sscreen map (left window), then press(click) theright-
mouse button to get the modul€e’ s pop-up context menu. From the NUSS menu, select Configur e/
Networ k Options. A new screen then appearsthat will accept anew IP address(and other network
parameters). After the new addressis sent, the module must be “re-booted” (another choice on the
context menu) before it will take effect.

NOTE: NetScanner™ System modules are factory-configured to use a
200.xxx.XxX.xxx | P addresswith a192.0.0.0 subnet mask. These addr esses
wer e chosen with the underganding that the modules would run on a
totally private network. Addressing errors may occur if modules are
connected to a company internal network or if the modules ar e connected
to the Internet. If you are not sure about the configured networking
scheme, please consult your network administrator.
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NOTE: NetScanner™ System modules are currently designed to use RARP
protocol and BOOTP protocol for Dynamic IP address assignment.
When placed in Dynamic addressing mode, (through the TCP/IP
protocol ‘w1301 command), the modules will firs try to resolve their
addresses using RARP protocol. If no RARP server can befound, the
modules will then use the BOOTP protocol. The moduleswill alter nate
between these two protocols until a response is received and an IP
addressisassigned. If you are not sure about these protocals, or if your
modules should be using them, please contact your network
administrator.

NOTE: A simple Windows® 95/98/2000/XP/NT BOOTP/RARP server is
available free of charge from Pressure Systems. For additional
information on the BOOTP Lite application, contact the Pressure
SystemsSalesor theApplicationsSupport Department. Theapplication
can also be downloaded from the Pressure Systems web site found at
Www.Pressur eSystems.com.

6.1.2.2 Host IP Address Assignment for Windows® 95/98/NT

In order to communicate with the Ethernet 9016, 9021, or 9022, the host computer must also be
configured with an appropriate IP address. For Windows® 95/98 and Windows® NT, a typical
configuration is described below. Note that this configuration assumes that a host PC Ethernet
adapter isinstalled and not in usefor any other TCP/IP application. If your Ethernet adapter isused
for other TCP/IP communi cations, contact your MIS or network administrator to determine proper
host IP address and subnet mask configurations bef ore proceeding.

Activate the Windows® control bar (left click the START icon). Select the SETTINGS line
followed by the CONTROL PANEL folder. In the CONTROL PANEL folder, select the
NETWORK icon. Once in the NETWORK setup, select the tab labeled CONFIGURATION.

Scroll through the list of installed configuration protocols. Select the onelabeled ' T CP/I P->xxxx’
wherexxxx will typically identify your Ethernet adapter card. Theremay be other TCP/IP protocols
listed for other items such as dial up adapters, these are not used for the NetScanner™ System
Ethernet configuration. If the TCP/IP protocol isnot listed in the configuration menu, left click the
ADD button. Continue by selecting to add a PROTOCOL. Select MICROSOFT from the
Manufacturers list. Then sdect TCP/IP from the networks protocol list.
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Onceintheproper TCP/IP protocol setup, selectthe’I P Address' tab. Click onthebuttonto enable
thefield‘ Specify IPAddress’ Onceselected, thefieldsfor IP address and Subnet will be enabled.
InthelP address, enter aTCP/IP addressfor your host computer. An P address of 200.200.200.001
will work if the 9016, 9021, or 9022 is using the factory default |P address. If the leftmost fields of
the 9016, 9021, or 9022 modulel P addressesare different thanthefactory default of 200.20x.yyy.zzz
then the leftmost fields of the host computer’ s IP address must match the modul€' s leftmost 1P
addressfield. Inthe Subnet field a value of 255.0.0.0 can be entered for most configurations.

When these fields are entered, click the OK icons until Windows® prompts you to restart your
computer. (Windows® 95/98 only). Once the computer has restarted, it should be capable of
communications with the Ethernet NetScanner ™ System module.

6.1.2.3 Verifying Host TCP/IP Communications

Atthispoint, theNetScanner ™ System modul e should be configured to obtainits|Paddressthrough
either static (default) or dynamic IP addressng. The module’s IP address must be assigned and
known in order to proceed. The host computer has also been configured for TCP/IP protocol and
assigned an |P address compatible with the NetScanner ™ System IP address. A simple method to
verify proper operation is through the ping utility. Thisisasimple TCP/IP utility that isfound in
Windows® 95/98/NT as well as most other TCP/IP packages. Theping utility simply sends a test
packet to the specified IP addressand waitsfor reply tobereturned. NetScanner ™ System Ethernet
modules are programmed to reply to these ping requests.

To run the ping utility from Windows® 95/98/NT, follow these steps. Left click the Windows”®
START button. Move the mouse pointer to ‘RUN’ and left click onit. At the prompt type‘ping
XXX XXX XXX XXX Where XXX.XXX.XXX.XXX represents the IP address of the device to test. The IP
address of an Ethernet NetScanner ™ System module should be used. A small DOS window will
appear as the ping application executes. The ping program will either report that a reply was
received or that it failed to receive areply. If the ping application reported receiving areply, the host
computer and the NetScanner™ System module are both properly configured for TCP/IP
communications.

If an error free ping reply was not received, rerun the ping application using the IP address of the
host computer. Thiswill verify if the TCP/IP protocol was properly configured onthe host computer.
If aping reply was not received, verify the TCP/IP installation steps for your host computer. Also
verify that the host computer is configured for the proper IP address and subnet mask.
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If the ping test of the host computer’ sIP passed, whiletheping of the NetScanner ™ System module
failed, check the following possible sources for error:

! Ensure the NetScanner ™ System modul€'s IP has been assigned (as explained in
Section 6.2.2.1) and that the correct IP was used for the ping test.

Ensure the | P address of the host computer and theNetScanner ™ System module are
not duplicated on the network.

Ensure the link LEDs are active on the scanner and the Ethernet hub or switch to
which it is attached. Also ensure the link LEDs are active on the host computer’s
Ethernet adapter and the hub or switch to which it is attached.

Ensure the Ethernet adapter card installed in the host is properly configured without
conflict. In Windows®95 this can be verified by enteringthe CONTROL PANEL
under SETTINGS. Under CONTROL PANEL, select the SYSTEM icon. When
theDEVICE MANAGER tabisselected, alist of al installed hardwaredeviceswill
be displayed. Any possible hardware conflicts will be marked in this list with a
yellow warning symbol next to the device in question.

Ensure the Ethernet adapter is configured for 10 Mbit/Sec. Many adapters are
capable of higher speeds that are not compatible with the NetScanner™ System
modules.

6.2 Zero and Gain Calibration Troubleshooting

Incorrect pneumatic setup or incorrect command usage when executing a modul€ sRe-zero or Span
calibration command (see ‘Z’, ‘h’, and ‘C’ commands in Chapter 3) can result in unexpected
module operation. A common source of errors during these operations is incorrect control of the
module’s internal calibration valve and pneumatic inputs (9016) or their externa
pneumatic/hydraulic equivalents (9021/9022).

Pressure connections are described in Chapter 2 while details of calibration procedures are
described throughout Chapter 4. Some common errors and problems are listed below. These
common problems apply primarily to Model 9016 with its internal transducers and calibration
manifold. However, similar symptoms may be encountered with external pneumatic/hydraulic
calibration equipment connected to a model 9021/9022’ s all-media transducers.

! The modul€’'s supply air input is either not atached or does not provide enough
pressure (less than 65 psig) to shift the calibration vave. This results in the
calibration valve remaining in its current position even though module commands
have requested movement of the valve.
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Themodul€ scalibration valveisnot placed in the correct position before executing
the Span calibration command (Calculate & Set Gain). This command will not
automatically shift the valve to the CAL position before taking data (as the Re-zero
calibration command does). The user must manually control the calibration valve
position using the Set Operating Options(‘w’) command if the CAL and CAL REF
inputs are to be used.

TheRe-Zero calibration command (Calculate& Set Offsets) will automatically shift
the calibration valve unless the option is disabled with the Set Operating Options
(‘w’) command. Thevalvewill be placed inthe CAL position (with asmall delay)
before taking Re-zero data. Afterwards, the valve will be placed in the RUN
position.

Zero (offset) and Span (gain) correction terms are not automatically saved in
transducer nonvolatile memory. If they are not saved using the Set Operating
Options(‘w’) command, they will be los when module power isturned off. Verify
that new coefficients produce vaid data before saving them.

When Span calibrating a multi-range unit, attach the calibration pressures to the
individual measurement input ports of the range being calibrated and not to the CAL
input port. Useof thecommon CAL input may resultin over-pressuring lower range
channds. When sending the Calculateand Set Gain (‘Z’) command, ensurethat the
position field bits are set only for those channels that are attached to the calibration
pressure.

When using the standard Calculate and Set Gain (‘Z’) command, the module
firmware assumes, by default, that each particular transducer’ sfull-scale pressureis
present at its pneumatic/hydraulic input. All internal cal culations of gain correction
arebased on the exact full scale pressure being gpplied to the transducers. If itisnot
possible to provide this exact pressure (as when using a dead weight tester), the
alternate form of this command should be used. This dlows the host to specify the
exact upscale pressure applied to the transducers being calibrated.

When using the standard Calculate and Set Offsets (‘h’) command, the module
firmware assumes, by default, that each particular transducer’s zero pressure is
present at its pneumatic/hydraulic input. All internal calculations of zero correction
are based on an input pressure of 0.0 psi. If it isnot possible to provide this exact
pressure (aswhen calibrating an absol ute pressuretransducer), the alternate form of
this command should be used. This allows the host to specify the exact minimum
pressure applied to the transducers being calibrated.
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6.3 User Software

For a complete description of NetScanner™ System software, please refer to the NetScanner ™
Unified Startup Software (NUSS) User’s Manual.
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I Chapter 7

Start-up Software

7.1 Introduction

The NetScanner ™ System Unified Startup Softwar e (NUSS) allows you to operate, from a
Windows®-based host PC, a diverse network of pressure scanner modules and/or
standard/calibrator modules of the NetScanner ™ System type.

NUSS integrates adiverse set of older “startup,” “query,” and “test” programs that were often
very module-specific. NUSS recognizes each NetScanner ™ System module type it finds on the
network and automatically provides that module with its appropriate functionality by
dynamically adjusting the program’s form and menu content. NUSS allows you to operate
NetScanner ™ System modules singly or together in selected groups without having to write any
custom software, and without having to learn low-level commands. The software was designed
to permit you to test almost every possible module function with a simple interactive point-and-
click interface.

NUSSis provided to all customers who have purchased aNetScanner ™ System Intelligent
Pressure Scanner. The software as well as the User’s Manual may be downloaded from PSI’ s
Web site, www.PressureSystem.com.
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I A ppendix A

All Commands — Quick Reference:

Type Command id Command Function
TCP/IP A Power-Up Clear

B Reset

C Configure/Control Multi-Point
Calibration (4 sub-commands)

Vv Read Transducer Voltages

Z Calculate and Set Gains (Span Cal)

a Read Transducer Raw A/D Counts

b Acquire High Speed Data

c Define/Control Autonomous Host
Streams (6 sub-commands)

h Calculate and Set Offsets (Re-zero
Cal)

m Read Temperature A/D Counts

n Read Temperature V oltage

q Read Module Status

r Read High Precision Data

t Read Transducer Temperature

u Read Internal Coefficients

v Download Internal Coefficients

W Set/Do Operating Options/Functions

A-1 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

Type Command id Command Function
UDP/IP psi 9000 Query Network
Broadcast | dreboot | Reboot Specified Module
psirarp Change Specified Module' s IP
Address Resolution Method (then
Reboot)
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I A ppendix B

NetScanner * System Response Error Codes:

CODE MEANING
00 (Unused)
01 Undefined Command Received
02 Unused (by TCP/IP)
03 I nput Buffer Overrun
04 Invalid ASCI| Character Received
05 Data Field Error
06 Unused (by TCP/IP)
07 Specified Limits Invalid
08 NetScanner™ System error - I nvalid Parameter
09 I nsufficient source air to shift calibration valve
0A Calibration valve not in requested position
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I A ppendix C

Cable Diagrams

Description Applicable Models Page

Ethernet Interface Cable - unterminated host | 9016, 9021, and 9022 | C-2
Ethernet Interface Cable 9016, 9021, and 9022 | C-3
9400 Series/9021 (D-Shell) Cable 9021 C-4
9400 Series/9022 (Circular Connector) 9022 C-5
Cable

9021 to Series 27 Interface Cable 9021 C-6
9022 to Series 27 Interface Cable 9022 C-7
Calibration Cable 9022 C-8
3" Party Sensor Interface Cable 9022 C-9
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_ * = Rx+/Rx-
GREEN * R TWISTED TOGETHER
X
WHITE/ORANGE Tx+ 10BASE-T
S>> ORANGE
Tx-
S>> TRIGIN
TRIG REF
9016
CONNECTOR

GND
Tx RS-232
DIAGNOSTIC

Rx (OPTIONAL)

WHITE/GREEN *

Rx-_f

PWR RTN
S>> +24VDC

12345678 |RJA5 CONNECTOR
[l

TVZTrXCcIEMmMOUO®>

FOR 10BASE-T

Tx+ Tx- Rx+ Rx-
SOLDER CUP SIDE
NOTES: FOR CABLE

1. WIRE COLORS REFLECT STANDARD RJ45 WIRE ASSIGNMENTS.
2. 10BASE-T SIGNAL WIRES SHOULD MEET CATAGORY 3
OR HIGHER SPECIFICATIONS.
3. POWER AND POWER RETURN CONDUCTORS ARE
RECOMMENDED TO BE 18 OR 20 AWG.

NetScanner ™ System Ethernet I nterface Cable
P/N 9080
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9016 90DB
09-49-15KPTO6F 26-10-35109 09-48-1415P
(A) WHITE/ORANGE
B B | Tx+
—><__><__ORANGE
C c | Tx
GREEN
A A | Rx+
—><_><____ WHITE/GREEN
N N | Rx-
G -
E YELLOW g | TRIG REF
P BLACK p | 24V RTN
\_/
NetScanner ™ System Ethernet Interface Cable
9080 Cable
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908
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9 PIM "D" 3HZAA 0ABMNY
09-28-09P\ Q6—0B—404TR PAOG
09-68-DAZH S 09-49-088D
+{2VDO | { ——— BNO/WHT —— D A | +18VDO
SOMK | B —— THT/BAD 7 | 8O0MK
gDATA | 6 ——— ORG/WHT 4 SDATA
6D | 8 WHT/ORG — XX H | aMD
W 8 b—— orM/WHT B | WP
GMD | B k—— THT/GRM KX 0 | XD
v o4 BRM,/WHT D | W
T /BRM KX

54 08 %
ONCRONONGC)
O O OO
9 3 V 6

(30MDZR OOP VIZW)

PNOG
(80MDZR OOP VIEW)

9096 Cable
9400/9021 (D-Shell) Cable
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9022
SPLASH PROOF CONNECTOR CABLE
CIRCULAR SHELL 26-03-2404TS PLUG
09-48-08PS SHIELD 09-49-08GS
+12VDC | A BLU/WHT X A | +12VDC
SCLK E WHT/BLU E SCLK
SDATA | F ORG/WHT N 4 F SDATA
GND H WHT/ORG H GND
VP+ B ——— GRN/WHT XX B VP+
RTN C WHT/GRN  C GND
VT+ D g BRN/WHT D VT+
G - Nne WHT/BRN XX/
A
CONNECT TO SHELL @ @
PLUG
9096 Cable

9400/9022 (Circular Connector) Cable
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9021
CONNECTOR CABLE SERIES 27
9 PIN "D" SHELL 26-21-0126 PLUG
09-28-09PL 09-49-06BD
NC< SHIELD —NC
+12VDC| 1 (/\) (/\ A +lin
+Vout 2 Z — B - lout
C
50 © D
Vout | 3 I NC
i E
4
> NC "
6
7
NOTE: Connector for a
GND 8 Series 27 with 4-20 mA
9 | NC option (27-x4y-zzzzz)

PLUG
(SOLDER CUP VIEW)
9021 to Series 27 I nterface Cable
9021
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9022

SPLASH PROOF CONNECTOR CABLE SERIES 27
CIRCULAR SHELL 26-21-0126 PLUG NOTE:
09-48-08PS 09-49-06BD FOR SERIES 27 SENSORS
SHIELD _ WITH 4-20mA OPTION
+12VDC | A | | A | +lin
+out | g — \— B | -lout
c
50 A
Vout | C NC D
; E
- F
F NG
: ®
GND | H ®
®® PLUG
© ® ® (SOLDER CUP VIEW)
(SOLDER CUP VIEW)

9022 to Series 27 I nterface Cable

c-7 WWW. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

9088
(12) 8PMASH PROOF OOMMEOTOR
OIRODMR ZHEAN
09-48-08P3

+{XVDO
30MK
BDATA
GXD
VP+
RTM

T+

OANIBRATION
® PREOIZION

® VOATAGE
A 80UROE

1:

® 0 0 | QT OV ITNNDI>

+{RVDO
ZOAK
3DATA
GXD

VP+

RTM
VT+

QOO U T NN >

TOTAM (12) POSITIONS
PARAMFN OONMZOTIONS

(B0MDER QUP VIZW)
Calibration Cable (9022)
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9022

SPLASH PROOF CONNECTOR
CIRCULAR SHELL TYPICAL SENSOR

09-48-08PS

+12VDC

+SIGNAL
-SIGNAL

VT+
RTN

SCLK
SDATA

A

M m I OO0 W o

SHIELD FeTT T T T T I
) ALTERNATE EXCITATION FOR SENSORS W/ INTERNAL

PRECISION EXCITATION VOLTAGE REGULATOR/]

CONNECT TO SHELL

@ @ L - —

}NC

AN

LOCAL GROUND
OR CASE AS APPROPRIATE

® ® ®
©p®

(SOLDER CUP VIEW)

Third-Party Sensor Interface Cable (9022)
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I A ppendix D

Mounting Dimensions

9016 MoUNtiNg DIMENSIONS . . . ..ottt et et D-2
9021 MouNting DIMENSIONS . . . ..ottt et e e e D-3
9022 MouNting DIMENSIONS . . . ..ottt e e e e e e D-4
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/ @.257 [6.53mm| 4 places

A

e = 5 8 "N | @)
9 e o o o &°
E§ o) o) o) ) ° ) ) o E
3.000 e " ) ©) ) ) ) ) [©) ) E ) 3.500
[76.20mm] | ng o o o o [88.90mm]
1.500 Ot
[38.10mm]
o ' 9106 19polN flauueosz ’
(@ O O <7c’76 3 Vi ®j
8.750[222.25mm]
— 9.500 [241.30mm]
ﬁm a im) m| |
3.537
[89.84mm]
9016 M ounting Dimensions
D-2 www. PressureSystems.com

Download from Www.Somanuals.com. All Manuals Search And Download.



Pressure Systems, Inc. NetScanner™ System (9016, 9021, & 9022) User’s Manual

@ .257 [6.53mm] 4 PLACES

N
o \o @\
]
H]
B
I~
R
3.000 .
(76.20mm] . 3.500

g (88.90mm]

]
° 0000000 ©
1206 I9POI . J8UUBISIBN
: ~/o) O
8.750
[222.25mm]
9.500
[241.30mm]
[m| (o]
nlollollo] ol ool ol alallallal n
3.375
[85.73mm]
I L T 1_1
9021 Mounting Dimensions
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@ 257 [6.53mm]
(4 PLACES)
N
V| o)
3
H
3.000 g
[76.20mm] N
)
@ 3.500
[ % © [88.90mm]
1500
[38.10mm]
¢ o
. . $A ®/
8.750
[222.25mm]
9.500
[241.30mm]
@
[(e} [i:e] @ @ a@ ®
o] el s O
3.679
[93.45mm]
11 1]
9022 Mounting Dimensions
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I A ppendix E

NetScanner ™ System Range Codes

The following range codes are stored in each DH200 and digital 9400 and 9401 pressure
transducer. The range code of each transducer can be read through the Read Internal Coefficient
(‘u’) command. Sandard Range Codes are shown in Bold and Italics.

Range Code Full Scale Pressure Minimum Calibration
Pressure
1 +0.360 psi (x10" Water Column) -0.360 ps
2 +0.720 psi (x20" Water Column) -0.720 ps
3 +1 psid -1.0 psi
4 +2.5 psid -2.5psi
5 15 psid -5 psi
6 10 psid -5 psi
7 15 psid -5 psi
8 30 psid -5 psi
9 45 psi O psi
10 100 psi 0 psi
11 250 psi 0 psi
12 500 psi 0 psi
13 600 psi O psi
14 300 psi O psi
15 750 psi 0 psi
16 10 psid -10 psi
E-1 WWW. PressureSystems.com
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Range Code Full Scale Pressure Minimum Calibration
Pressure
17 15 psid -12 psi
18 30 psid -12 psi
19 45 psid -12 psi
20 20 psid -12 psi
21 20 psi O ps
22 15 psi O psi
23 15 psid -10 psi
24 5ps 0 psi
25 10 psi O psi
26 30 psi 0 psi
27 50 psi 0 psi
28 100 psi 0 psi
29 100 psia 2.5psi
30 250 psia 25 psi
31 50 psia 2.5psi
32 500 psia 25 psi
33 750 psia 25 psi
34 30 psia 2.5psi
35 15 psia 2.5psi
36 125 psi O psi
37 35 psid -12 psi
38 150 psi O psi
39 200 psi Ops
40 22 psid -12 psi
E-2
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Range Code Full Scale Pressure Minimum Calibration
Pressure
41 60 psid -12 psi
42 375 psi O psi
43 150 psi O psi
44 75 psi O ps
45 150 psi O ps
46 650 psi O psi
47 850psi O psi
438 150 psia 25 psi
49 750 psia 50 psi
50 75 psia 25ps
51 1.2 psi -1.2 psid
E-3
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. A ppendix F
NetScanner ™ System/9000 Series Products

Model Purpose

9016/9116 - 16-channel Intelligent Pressure Scanner with Ethernet TCP/IP Host Port.

9021 - 12-channel Media-Isolated Intelligent Pressure Scanner with Ethernet
Host Port.

9022 - 12-channel splash-proof, ruggedized Media-1solated Intelligent Pressure
Scanner with Ethernet Host Port.

9032/33 - Pressure Standard Unit with Ethernet TCP/IP Host Port.

9034/38 - Pressure Calibrator Unit with Ethernet TCP/IP Host Port.

98RK - Scanner Interface Rack that holds up to eight (8) Model 9816 Intelligent

Pressure Scanners. Rack provides power, pneumatic connections and hub
circuitry for up to tweve (12) 10Base-T connections.

9816 - Inteligent Pressure Scanner that requires 98RK Scanner Interface Rack
for power, pneumatic connections, and hub circuitry.

90DC - Data Concentrator, containing power and 24 switched Ethernet ports,
connections to as many as 24 NetScanner ™ System modules.

9096 - Series 9400 Interface Cable.

9080 - Interface cable for connecting NetScanner ™ System modules to switches
and hubs.

9400/9401/9402 - Media-Isolated Pressure Transducers for Models 9021 and 9022
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I A\, ppendix G
Binary Bit Map

Bit Value Bit Binary Number
(if Set) Position

1 1 0000 0000 0000 0001
2 2 0000 0000 0000 0010
4 3 0000 0000 0000 0100
8 4 0000 0000 0000 1000
16 5 0000 0000 0001 0000
32 6 0000 0000 0010 0000
64 7 0000 0000 0100 0000
128 8 0000 0000 1000 0000
256 9 0000 0001 0000 0000
512 10 0000 0010 0000 0000
1024 11 0000 0100 0000 0000
2048 12 0000 1000 0000 0000
4096 13 0001 0000 0000 0000
8192 14 0010 0000 0000 0000
16384 15 0100 0000 0000 0000
32768 16 1000 0000 0000 0000

Decimal to Binary Conversion:

892dec=512+256+64+32+16+8+4

0000

0011
3

0111

7

1100 binary

C hexadecimal
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E-mail: sales@PressureSystems.com

European Office:

PSI, Ltd.

124, Victoria Road
Farnborough, Hants

GU14 7PW

United Kingdom

Phone: +44 1252 510000

Fax:  +44 1252 510099
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