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1.0 Introduction

This s ec tion s u mmarizes the pu rpos e ofthis gu id e, d es c ribes the S martS c anN G²s ys tem , tells
how to c ommenton this gu id e, and tells how to ord ermore c opies ofthis gu id e. Itals o c overs
the c au tions and d is c laimers ofwhic hthe c u s tomers hou ld be aware of.

1.1 Purpose of This Guide

The tec hnic als taffatS ou thern Tec hnologies C orporation (S TC )c reated the S martS c anN G²
s ys tem . This gu id e d es c ribes thats ys tem .

The S martS c anN G²s ys tem monitors movingtrains and reports c ertain c ond itions d etec ted on
thes e trains . P arts ofthe s ys tem , like the bearings c anners , are ins talled on the trac ks . O ther
parts ofthe s ys tem , like the c ontrollermod u le, are ins talled nearthe trac ks . M os t
nontrac ks id e c omponents are fac tory-ins talled ins id e a ways id e enc los u re (aka bu ngalow).
Therefore, the ins tallation ofthes e alread y ins talled c omponents is n'tc overed in this gu id e.

The S martS c anN G²s ys tem is mod u larand firmware-d riven. H ard ware and firmware c an be
c hanged to meetthe u niqu e need s ofa given railroad . Thu s , s ome ofthe c omponents that
make u pa S martS c anN G²s ys tem d ifferfrom railroad to railroad .

This gu id e is forthos e who pu rc has e, ins tall, maintain, trou bles hoot, manage, oru s e the
S martS c anN G²s ys tem as c onfigu red forB N S F Railway.

1.2 SmartScanNG²

The S martS c anN G²s ys tem is a fu ll-featu red d etec tion and reportings ys tem . Itmonitors
movingtrains , provid ingreal-time d etec tion of:

 O verheated bearings

 O verheated wheels , when wheels c anners are ins talled and enabled

 D raggingequ ipment, when d ragging-equ ipmentd etec tors are ins talled and enabled

 S hifted load s , when wid e-load d etec tors are ins talled and enabled

 O vers ized load s , when high-load d etec tors are ins talled and enabled

 A u tomatic Eq u ipmentId entific ation (A EI)tags , when A EIhard ware and firmware
are ins talled and enabled

 D irec tion ofthe train

 Exits peed ofthe train
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The S martS c anN G²s ys tem ru ns wellin the hars henvironments fou nd alongrightofways . It
ru ns u nd erthe mos tad vers e weatherc ond itions , fu nc tioningovera temperatu re range of
-40 °F to +160 °F (-40 °C to +7 1°C ). Itru ns in high-vibration s itu ations . Itru ns u nattend ed ,
c arryingou talltas ks withou thu man intervention.

The S martS c anN G²s ys tem monitors trains travelingfrom 7 to 90 mph(11 . 3 to 145 kph). It
monitors trains head ingin eitherd irec tion on the trac k.

W hen the S martS c anN G²s ys tem d etec ts a d efec t, itinforms the c rew ofthe affec ted train.
This is d one by a voic e trans mis s ion overan as s igned rad io c hannel. The voic e is c ompu ter-
generated from previou s ly d igitized hu man s peec h. Ittells the c rew the milepos tofthe
reportingS martS c anN G²s ys tem , a warningthata d efec thas been d etec ted , and otherd efec t-
related information. W hen no d efec tis d etec ted , the voic e tells the c rew thatthe train was
s c anned and fou nd free ofd efec ts .

There are three types ofmes s ages . Real-time mes s ages are annou nc ed as the train is
pas s ingoverthe s ite. P os t-train mes s ages are annou nc ed afterthe train has leftthe s ite, and
allthe rec ord ed train d ata has been proc es s ed by the S martS c anN G²s ys tem . W hen enabled ,
there are als o arrivalmes s ages . A rrivalmes s ages are annou nc ed as the train enters the s ite.
The c ontentand u s e ofthes e three mes s age types are railroad -s pec ific .

The res u lts oftrain s c ans are als o s tored forlateru s e. W iththis s tored d ata, the s ys tem c an
c reate formatted reports . To getthem atthe s ite, you need a c ompu ter. W itha mod em and a
c ompu ter, you c an retrieve them remotely.
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1.3 General Specifications - SmartScanNG²

Maximum Train Length Successfully scanned com puter-sim ulated trainsw ith axle countsgreaterthan
4000 axles.

Input Voltage - DC C ontrollerM odule and C hassis:10 to 30 VD C .M axim um system current,
including tw o bearing scannersand tw o w heelscanners,w ith train present
and radio transm itting approxim ately 11.7 am ps.Idle current900m A .

Input Voltage - AC 100 –130 Volts@ 15A m ps,50-60Hz

Input Voltage Protection C ircuitB reaker,Self-Restoring Fuses,M etalO xide Varistors,Reverse Polarity
Protected

Processors Tw o E m bedded ProcessorM odules,each w ith the follow ing features:
M otorolaC oldFire® Processor,32-bit,250M Hzclock (125M Hzbus),64M B
D D R2 RA M ,32M B non-volatile Flash,16G B M icro SD .N on-volatile
tim e/date,system configuration,and train storage.

Serial Communications Ports U p to six RS-232 portsavailable,depending on internaloptions,and one
RS-485port— allw ith standard m ale D -Sub9 connectors.

U serA ccessible Inputs 2 B earing Scanner,2 W heelScanner,2 W heelG ating Transducer,2 W heel
A dvanced Transducer,8 O pto-Isolated D igital,1Precision A m bient
Tem perature Probe,1Train Presence D etection -Internal2-W ire A udio
O verlay Track C ircuit

Network O ne 10/100 M bpsE thernetportw ith astandard RJ45connectorfor
netw orking capabilities.O ne RJ45connectorforaccessto the optional
internalVelocity M odule.

Voice Communications InternalVHFRadio Transceiver:Ritron D TX-160 –8 channels,6 w atts,
narrow band,134M Hzto 176M Hz.A dditionally equipped w ith aradio
interface forcustom er-specified analog orN XD N ™ digitalm obile radio
transceivers.

D ual-tone M ulti-frequency
D ecoder

D TM Fdecoderrecognizesallstandard digits— 0 through 9,#,*,A ,B ,C ,D .
(Reception ofacustom er-specified sequence ofdigitstriggersarebroadcast
ofthe lastvoice announcem ent.)

Secure W ireless The N G ²supportsw irelessstandardsIE E E 802.11b/g/n w ith 2.4G HzRF
band pow eram plifier.Secure datacom m unicationsw ith 128-bitW E P,W PA -
PSK (TK IP),W PA 2-PSK A uthentication.Secure W irelesscan be
enabled/disabled from the keypad.

O perating Tem perature –40° C to +71° C ,FanlessO peration,IndustrialTem perature Range

Size 15.5”W x 22.0”H x 4.5”D

Weight 31lbs.

Finish W hite pow dercoatoverstainlesssteel.

Manufacturer Southern TechnologiesC orporation,C hattanooga,Tennessee
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1.4 Cautions

C ontac twithelec tric ally ac tive parts c ou ld res u ltin s parks , bu rns , and elec tric s hoc k. B ec au s e
ofthis , you s hou ld avoid allelec tric alhazard s when ins talling, wiring, operating, and
maintainingthe S martS c anN G²s ys tem . Failu re to d o s o c ou ld res u ltin d amage to the
eq u ipmentors evere inju ry to you .

In operation, batteries generate and releas e flammable hyd rogen gas , whic h, ifignited by a
bu rningc igarette, naked flame, ors park, may c au s e a battery explos ion witha d is pers ion of
c as ingfragments and c orros ive liqu id elec trolyte. S o, c arefu lly follow the manu fac tu rer's
ins tru c tions . Keepalls ou rc es ofgas ignition away from the batteries and d o notallow metallic
artic les to c ontac tthe negative and pos itive terminals ofa battery atthe s ame time.

1.5 Disclaimers

The c orrec tu s e ofthis gu id e, the environmentalc ond itions atthe time ofins tallation, the
method ofthe ins tallation its elf, and the ins tallation ofc u s tomer-s u pplied c omponents are
beyond the c ontrolofS TC . S o too, are the c orrec tu s e and maintenanc e ofallorpartofthe
S martS c anN G²s ys tem . Therefore, the ins taller, u s er, and maintainermu s tas s u me the ris kof
any inju ry thatmightoc c u rd u ringins tallation, u s e, and maintenanc e ofallorpartofthe
S martS c anN G²s ys tem . S TC as s u mes no ris k, liability, orres pons ibility forerrors and
omis s ions on the partofthe ins taller, u s er, ormaintainer.

1.6 How to Comment on This Guide

W e wantto hearfrom you . Tellu s whatyou like ord on'tlike abou tthis gu id e. S end you r
c omments to:

S ou thern Tec hnologies C orporation
Tec hnic alP u blic ations D epartment
6145 P res ervation D rive
C hattanooga, Tennes s ee 37 416-3638
US A

A llc omments bec ome the s ole property ofS TC , and none willbe retu rned .

1.7 How to Order More Copies of This Guide

W hen plac ingan ord erformore c opies ofthis gu id e, referto the ord ernu mbers hown on the
c overofthis gu id e. To req u es tpric ingand d elivery, c all423-8 92-30 29, fax 423-499-0 0 45, or
s end an emailto email@ s ou thern-tec h. c om . Elec tronic c opies ofthis gu id e are als o available.
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1.8 Standard Warranty

S ys tems manu fac tu red by S ou thern Tec hnologies C orporation c arry a 14-monthwarranty from
the d ate ofs hipment. W arranty is limited to repairorreplac ementatthe s ole d is c retion of
S TC , ofany good s fou nd to be d efec tive in eithermaterials orworkmans hipd u ringthe 14-
monthperiod followings hipment. W arranty d oes notapply to a prod u c twiths igns ofblatant
abu s e, orprod u c tthathas been improperly ins talled .

S TC warrants thatgood s repres ented by this warranty s tatementhave been d es igned and
manu fac tu red withallreas onable c are and attention to appropriate regu latory d oc u ments .
S TC makes no repres entation thatthe good s c overed by this warranty are s u itable forthe
applic ation they are u s ed for. A pplic ation ofthe good s is atthe s ole d is c retion ofthe
pu rc has er.

P u rc has eris res pons ible fors hipmentofthe d efec tive prod u c tto S TC . S TC willpay the retu rn
s hippingc harges .

P rod u c ts pu rc has ed from others bu tinc lu d ed in S TC s ys tems c arry the originalmanu fac tu rer’ s
warranty, typic ally 12 months . W arranty c laims forthes e prod u c ts mu s tbe mad e d irec tly to
the originalequ ipmentmanu fac tu rer.
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2.0 Defect Detection

This s ec tion d es c ribes the Exc eption A larms (aka d efec talarms , aka train alarms )and how
they are d etec ted . A ls o c overed are mis c ellaneou s train s c anningfeatu res .

2.1 System Activation

S ys tem ac tivation is the proc es s u s ed to d etec ttrain pres enc e and to prepare fortrain
s c anning. Itis d u ringthe s c anningproc es s thatthe s ys tem c hec ks ford efec ts .

The S martS c anN G²s ys tem is eq u ipped withone oftwo primary means oftrain arrival
d etec tion, whic hare the trac kc irc u itorad vanc e trans d u c ers . In c as e ofa failu re in the
primary d etec tion method , the gatingtrans d u c ers ac tas a bac ku pto d etec ttrain arrival. O nc e
the s ys tem s ens es a train's pres enc e, itenters s c anningmod e. In otherword s , the s ys tem
has ac tivated . Itthen opens the s c anner's s hu tters and d is ables theirheaters . Itthen waits for
fu rtherevid enc e ofa train atthe s ite in the form ofgatingtrans d u c erac tivity.

O nc e the s ys tem is ac tive, itread s pu ls es from the two rail-mou nted gatingtrans d u c ers , whic h
are d es ignated TO 1 and TO 2 . O n the railneares tthe ways id e enc los u re, thes e trans d u c ers
are mou nted nearand to the northoreas tofthe bearings c anners . TO1 is the gating
trans d u c erc los es tto the bearings c anner. TO2 is the one farthes tfrom the bearings c anner.

The s ignals from thes e gatingtrans d u c ers ind ic ate to the s ys tem thatpas s ingwheels are in
view ofthe s c anners . Fu rthermore, the s peed ofthe train is d etermined by u s ingthe known
d is tanc e between TO 1 and TO 2 vers u s the time req u ired fora given wheelto pas s overthem .

Fou raxles mu s tpas s overthe gatingtrans d u c ers forthe s ys tem to c ons id erthe eventa valid
train. This prevents maintenanc e eq u ipmentfrom generatingalarms and c au s ing u nwanted
voic e mes s ages on the road c hannel.
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2.2 System Deactivation

S ys tem d eac tivation is the proc es s u s ed to d etec tthe momentthatthe train exits the s ite.
This happens in one oftwo ways , whic his d epend entu pon whetherthe trac kc irc u itorone of
the trans d u c ers has ac tivated the s ys tem .

Ifthe trac kc irc u itac tivated the s ys tem , the s ys tem waits forthe trac k-c irc u its ignalto be
abs entforten s ec ond s before d eac tivating. L ikewis e, ifa trans d u c erac tivated the s ys tem , the
s ys tem waits forten s ec ond s ofinac tivity from the gatingtrans d u c ers before d eac tivating.

2.3 Speed Calculation

A train's minimu m , maximu m , average, and exits peed s in miles perhou rare s hown on the
reports . The s ys tem c alc u lates s peed by knowingthe d is tanc e between the two trans d u c ers
vers u s the time thatittakes a given wheelto pas s overthem . C alc u lated s peed s over99 mph
(159 kph)are reported as 99 mph. Ifa train has fewerthan eightaxles , its s peed is reported
as 0 mph.

Trains travelingatles s than 7 mph(11 . 3 kph)are c ons id ered "very s low. " Ifa pas s ingtrain
d rops below this s peed thres hold , the d etec tion ofD ifferentialalarms , P yrometerS atu ration
alarms , and C ars id e S lope alarms is n'tperformed . A fterthe pas s age ofthes e trains , the
phras e "train too s low" is append ed to the pos t-train mes s age (when the A nnou nc e S low Train
option is enabled ), and a d iagnos tic mes s age is noted on the Train D etailand Exc eption D etail
reports . A ls o, afterthe pas s age ofthes e trains , axle c ou nt, exits peed , lengthoftrain, and
totalnu mberofc ars aren'tannou nc ed . This is tru e even when the A nnou nc e A xles option,
A nnou nc e S peed option, A nnou nc e Train L engthoption, and A nnou nc e N u mberofC ars
option are enabled .

The reportfragmentbelow, from the head ers ec tion ofa Train D etailreport, s hows the loc ation
ofthis mes s age.

Southern Technologies Corporation
Next Generation Detector System

TRAIN DETAIL
========================================================================

•
•

System Alarms
-------------------------------------
VERY Slow Train

•
•
•

2.4 Train Direction

Train d irec tion is bas ed on whetherTO 1 orTO 2 generated the firs tgatingtrans d u c erpu ls e.
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2.5 Transducer Pulse Processing

A s a wheelenters the s ens ingrange ofa trans d u c er, the trans d u c ers hou ld res pond witha
pos itive-goingpu ls e. The polarization ofthe two wires from the trans d u c erd etermines ifthis
pu ls e is pos itive ornegative.

H ere is a s imple tes tthatyou c an u s e to verify the c orrec tpolarization ofthe gating
trans d u c ers . W hile watc hingthe TO 1 and TO 2 L ED s on the d is play panel, have s omeone lay
a metalwrenc hon one ofthe gatingtrans d u c ers . The c orres pond ingL ED s hou ld briefly light
as the wrenc htou c hes the trans d u c er. Then, liftthe wrenc hu p. The L ED s hou ld n'tlightas
the wrenc his lifted away. Repeatthe tes tforthe othertrans d u c er.

FUNC SELECT RESET

1 8 -11 1-0 11 Rev. C

TO1

TO2

COP-A

COP-B

PTT

SYS WARN

O n the Interfac e board (in the C ontrollermod u le), the trans d u c ers ignals u nd ergo RF filtering
and amplific ation witha gain of30 . Forvalid ation, the amplified s ignals are fed into
c omparators , whic hc reate 5-VD C pu ls es las tingthe period oftime thatthe amplified s ignals
remain above 620 millivolts . P roc es s or-A rec eives thes e 5-VD C pu ls es throu ghports P A 0
(TO 1)and P A 1 (TO 2).

Interfac e B oard

C ontrollerM od u le C over

C ontrollerM od u le B as e

Veloc ity M od em B oard

W iFiA ntenna

S tatu s P anel

MP 1234.5 02:05:39
Temp: 72
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A firmware-c ontrolled featu re ofthe c omparatorc irc u itallows ad ju s tmentofthe thres hold
voltage bas ed on the s peed ofthe train. Trains travelingles s than 20 mph(32 kph)u s e the
620 -millivoltthres hold s ettingformaximu m s ens itivity. H owever, fas tertrains c au s e the
trans d u c ers to generate a highers ignalvoltage, whic hallows the s ys tem to inc reas e the
thres hold voltage. This improves the s ignal-to-nois e ratio, res u ltingin betters ignalvalid ation.

P roc es s or-A internally generates interru pts on the pos itive-goingand negative-goinged ges of
eac htrans d u c erpu ls e c omingfrom the c omparator. The pos itive ed ge ofeac hc omparator
pu ls e s tarts a timer. The timers tops withthe d etec tion ofa negative-goinged ge. The wid thof
eac hpu ls e is a d eterminingfac torofs ignalvalid ity. Three millis ec ond s orgreateris
c ons id ered to be a valid s ignal. The firmware rejec ts any pu ls e wid ths horterthan
3-millis ec ond s . Rejec ted pu ls es d on'tinc rementthe trans d u c erc ou nters .

In normaloperation, the gatingtrans d u c ers fire in s eq u enc e, firs tone, then the other. W ith
24-inc h(61-c entimeter)gating-trans d u c ers pac ing, a wheelpas s es overbothgating
trans d u c ers before the nextwheelpas s es overa gatingtrans d u c er. Therefore, two
c ons ec u tive pu ls es on the s ame gatingtrans d u c erare notphys ic ally pos s ible. H owever, in
the u nlikely eventthata gatingtrans d u c eris everc au s ed to fire by anothers ou rc e, s u c has
elec tric alinterferenc e from a loc omotive's trac tion motor, a s pike-c ou nterforthe gating
trans d u c erthatmis fired willbe inc remented by one. To inc rementthe axle c ou nter, one pu ls e
from eac hgatingtrans d u c ermu s toc c u rin s eq u enc e.

2.6 Axle Scanning

W hen the train firs tenters the s ite, the S martS c anN G²s ys tem begins read ingthe s c anners for
a heats ignalwhen the wheelis atthe c enterofthe firs tgatingtrans d u c er. Thereafter, its tarts
read ingthe s c anners 16 inc hes (40 . 6 c entimeters )before the c enterofthe firs tgating
trans d u c er. (S ee Appendix F - Predictive Gate Scanning formore information abou tthis
16-inc h(40 . 6-c entimeter)pre-gate s c anning. ) The s ys tem c ontinu es read ingu ntilthe wheelis
atthe c enterofthe s ec ond gatingtrans d u c er. This is the period thatthe axle is in view ofthe
s c anner. A negative-goinged ge ofa trans d u c ers ignalis an ind ic ation thatthe wheelis in the
c enterofthattrans d u c er.

The firmware u s es D ynamic S c an Rate s amplingbetween the c enters ofthe two trans d u c ers
(thatis , between the gate), whic hmeans thatheatread ings taken every 1/2 inc h
(1 . 2 7 c entimeters )ofwheelmovementare u s ed to d etec talarms , regard les s ofthe s peed of
the train. A s a res u lt, the s ys tem takes 48 evenly s pac ed s amples as the wheelrolls throu gh
the 24-inc h(61-c entimeter)d etec tion zone thatis es tablis hed by the d is tanc e between the
gatingtrans d u c ers .

2.7 Hot Bearing Alarms

The S martS c anN G²s ys tem c hec ks forhotbearings d u ringthe s c anningproc es s . Itd etec ts
and rec ord s every H otJou rnalalarm thatoc c u rs . H owever, itonly annou nc es a maximu m of
fou rpertrain. Forexample, ifa train c ontains s even H otJou rnalalarms , the Train D etail
reportwills how alls even, bu tonly the firs tfou rwillbe annou nc ed .
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There are fou rtypes ofH otJou rnalalarms .

 Absolute . To triggeran A bs olu te alarm , a bearingtemperatu re mu s texc eed the
limitthatwas es tablis hed u s ingthe A bs olu te option. This alarm limitis an offs et, in
d egrees Fahrenheit, above the ambienttemperatu re.

 Differential. To triggera D ifferentialalarm , a bearingtemperatu re mu s texc eed
the oppos ite s id e bearingtemperatu re ofthe s ame axle by a d ifferentialamou nt
es tablis hed u s ingthe D ifferentialoption.

 Pyrometer Saturation . To triggera P yrometerS atu ration alarm , an interaxle
bearingtemperatu re mu s texc eed the limitthatwas es tablis hed u s ingthe A bs olu te
option. Ifan A bs olu te alarm ora D ifferentialalarm has alread y been triggered for
the axle, a P yrometerS atu ration alarm is n'tgenerated .

 Carside Slope . To triggera C ars id e S lope alarm, a bearingtemperatu re mu s t
meetorexc eed a c alc u lated alarm leveland a minimu m heatvalu e. The bearing
temperatu re mu s tals o be atleas ttwic e the oppos ite bearing's temperatu re. Ifan
A bs olu te alarm ora D ifferentialalarm has alread y been triggered forthe axle, a
C ars id e S lope alarm is n'tgenerated . The minimu m heatvalu e is es tablis hed u s ing
the C ars id e M inimu m option.

The s ys tem always c hec ks forA bs olu te alarms . The s ys tem als o c hec ks forD ifferential
alarms and P yrometerS atu ration alarms . H owever, theird etec tion s tops when the s peed of
the train d rops below 7 mph(11 . 3 kph). In ord erforC ars id e S lope alarms to be proc es s ed ,
they mu s tbe enabled u s ingthe C ars id e S lope option on the Eq u ipmentS ettings menu . The
d etec tion ofC ars id e S lope alarms als o s tops when the s peed ofthe train d rops below 7 mph
(11 . 3 kph).
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2.7.1 Bearing Scan Process

B earings c anners are mou nted in the c enterofthe c rib oftwo ties s pac ed atleas t14 inc hes
(35. 6 c entimeters )apart. B othbearings c anners are mou nted in the c rib immed iately ahead of
the gatingtrans d u c ers (thatis , in the c rib immed iately to the s ou thorwes tofthe gating
trans d u c ers ). They are mou nted d irec tly oppos ite eac hother, one on eac hrailofthe trac k.
The hole on the topofthe s c annerc overs fac es northoreas t.
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The Type IIIbearings c anners are aligned to s c an the bottom 3. 5 inc hes (8 . 9 c entimeters )of
the bearinghou s ingabou t7 . 25 inc hes (1 8 . 4 c entimeters )from the gau ge line.

B earingtemperatu res are s ampled fora s hortperiod before the gate opens to s u pportthe
d etec tion ofP yrometerS atu ration alarms , and while the gate is open.
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2.7.2 Referencing System

P yrometers meas u re rapid c hanges in infrared energy emitted from objec ts pas s ingthrou gh
theirfield ofview. The rail-mou nted s c anners are aligned to take ad vantage ofthis
c harac teris tic .

W hen no axle is pres entbetween the gatingtrans d u c ers , the s c annertypic ally s ees only the
u nd ers id es ofthe c ars pas s ingoverthe s ite. The u nd ers id es ofthe c ars are atornear
ambienttemperatu re, thu s es tablis hingthe referenc e from whic hthe elevated temperatu res of
bearings are meas u red . The pyrometers normalize d u ringthis time, prod u c inga zero-level
s ignal.

O c c as ionally, the s c anners are expos ed to infrared emis s ions thatare c old erthan the
u nd ers id e ofthe c ars . Typic ally, this oc c u rs in the gaps between c ars when the s c anners may
referenc e on c lears ky. This c ou ld pres entan erroneou s referenc e ifa bearingwere s c anned
immed iately followinga s ky s hot, res u ltingin an abnormally highread ingforthe bearing. The
pyrometers have internalc irc u itry to preventthe referenc e from s hiftingbelow the es tablis hed
zero referenc e.

W hen a bearingpas s es throu ghthe field ofview ofthe s c anner, a rapid c hange in temperatu re
is pres ented to the internallithiu m tantalate c rys tal. This c au s es the s ignallevelfrom the
pyrometerto inc reas e proportionally to the amou ntofexpos ed infrared energy. W hen an axle
is between the gatingtrans d u c ers , the pyrometers ignalis s ampled atevery 1/2 inc h
(1 . 2 7 c entimeters )ofwheelmovementfora totalof48 s amples , and the maximu m s ignallevel
is s tored . This s ignallevelmeas u red in volts is c onverted to a d igitalvalu e and expres s ed in
d egrees Fahrenheitabove ambienttemperatu re. This valu e is the bas is forthe alarm analys is
d one by the s ys tem .

2.7.3 Pyrometer Linearity

The ou tpu tofthe pyrometers is linearac ros s mos tofthe operatings peed range ofthe s ys tem .
H owever, the ou tpu tofthe pyrometers is nonlinearateitherend ofthe operatings peed range.
To c ompens ate forthis nonlinearou tpu t, the firmware applies a c orrec tion fac torto the
s ampled heatvalu e. The c orrec tion fac torapplied to eac hbearings ample is bas ed on the
s peed ofthe bearing(axle's O N time)as itpas s ed throu ghthe gate and on the ac tu alvalu e
read by the pyrometer. The c orrec tion fac toris d erived from a table thatis keyed by the axle's
O N time and heatvalu e. D u e to the fas tnatu re ofthis looku ptable, linearity c ompens ation is
d one real-time s o thatd etec ted alarms reflec tthe heatvalu e afterthe linearity s tephas been
d one.



E UD -2 0 2 0 1 8 7 -0 0 Rev. 2 , S m artS c anN G²O perator's Gu id e forB N S F 21

2.8 Hotwheel Alarms

W hen u s ed , wheels c anners are mou nted in the c enterofthe c rib oftwo ties s pac ed atleas t
14 inc hes (35. 6 c entimeters )apart. B othwheels c anners are mou nted in the c rib between the
two gatingtrans d u c ers . They are mou nted d irec tly oppos ite eac hother, one on eac hrailof
the trac k. The hole on the topofthe s c annerc overs fac es the c enterofthe trac k.

W heels c anners are aligned to s c an abou t4 inc hes (10 c entimeters )above the rail.
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The S martS c anN G²s ys tem c hec ks forhotwheels d u ringthe s c anningproc es s . S c an timingis
c ontrolled the s ame as forthe bearings c anners .

W heels c anningalarms are limited to abs olu te only. To triggera H otwheelalarm , wheel
s c anners mu s tbe properly ins talled , hotwheeld etec tion mu s tbe enabled , and a wheel
temperatu re mu s texc eed the limitthatwas es tablis hed u s ingthe H otwheeloption on the
A larm S ettings menu . This alarm limitis an offs et, in d egrees Fahrenheit, above the ambient
temperatu re. H otwheeld etec tion is enabled u s ingthe H otwheeloption on the Eq u ipment
S ettings menu . W hen enabled , the S martS c anN G²s ys tem d etec ts and rec ord s every
H otwheelalarm thatoc c u rs . H owever, itonly annou nc es a maximu m offou rpertrain. For
example, ifa train c ontains nine H otwheelalarms , the Train D etailreportwills how allnine, bu t
only the firs tfou rwillbe annou nc ed .

2.9 Auxiliary Alarms

The S martS c anN G²s ys tem c an s u pportinpu tfrom as many as fou rexternalalarm d evic es .
A ny d evic e thatprovid es an open relay c ontac tu pon alarm d etec tion c an be s u pported by the
s ys tem . A u xiliary alarms s u pported by the S martS c anN G²s ys tem are:

 D raggingEqu ipment. To triggera D ragging-Equ ipmentalarm , a
d ragging-equ ipmentd etec tormu s tbe properly ins talled , d ragging-equ ipment
d etec tion mu s tbe enabled , and the S martS c anN G²s ys tem mu s ts ens e an open
relay c ontac tfrom the d ragging-equ ipmentd etec tor. D ragging-equ ipmentd etec tion
is enabled u s ingthe D raggeroption on the Eq u ipmentS ettings menu . W hen
enabled , the S martS c anN G²s ys tem d etec ts and rec ord s every
D ragging-Equ ipmentalarm thatoc c u rs on a given train. H owever, itonly
annou nc es the firs ttwo.

 H igh-L oad (overs ized load s ). To triggera H igh-L oad alarm, a high-load d etec tor
mu s tbe properly ins talled , high-load d etec tion mu s tbe enabled , and the
S martS c anN G²s ys tem mu s ts ens e an open relay c ontac tfrom the high-load
d etec tor. H igh-load d etec tion is enabled u s ingthe H igh-L oad option on the
Eq u ipmentS ettings menu .

W hen a high-load d etec toris c onfigu red fortripwire operation, the S martS c anN G²
s ys tem only rec ord s one H igh-L oad alarm, regard les s ofthe high-load s ignal
s tatu s . This is bec au s e you c an only breaka wire onc e.

W hen a high-load d etec toris c onfigu red forlight-beam operation, the
S martS c anN G²s ys tem rec ord s every H igh-L oad alarm thatoc c u rs . This involves a
c aveatthatthe s ys tem won'tflagH igh-L oad alarms on c ons ec u tive axles . A tleas t
one u nalarmed axle mu s ts eparate the alarmed axles . Regard les s ofthe nu mber
ofd etec ted H igh-L oad alarms , itonly annou nc es a maximu m oftwo.

The mod e ofoperation (lightbeam ortripwire)is n'trelevantwhen the
S martS c anN G²s ys tem find s a S tu c kH igh-L oad D etec torP retrain alarm . W hen
this oc c u rs , the s ys tem flags the pretrain c ond ition as an integrity failu re, d is ables
high-load s c anningforthe remaind erofthe train, and d oes n'tas s ign a high-load
c ond ition to any ofthe axles .
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 W id e-L oad (s hifted load s ). To triggera W id e-L oad alarm, two wid e-load d etec tors
(one on eac hs id e ofthe trac k)mu s tbe properly ins talled , wid e-load d etec tion mu s t
be enabled , and the S martS c anN G²s ys tem mu s ts ens e an open relay c ontac tfrom
eitherofthe wid e-load d etec tors . W id e-load d etec tion is enabled u s ingthe W id e-
L oad option on the Eq u ipmentS ettings menu .

W hen a wid e-load d etec toris c onfigu red fortripwire operation, the S martS c anN G²
s ys tem only rec ord s one W id e-L oad alarm, regard les s ofthe wid e-load s ignal
s tatu s . This is bec au s e you c an only breaka wire onc e.

W hen a wid e-load d etec toris c onfigu red forlight-beam operation, the
S martS c anN G²s ys tem rec ord s every W id e-L oad alarm thatoc c u rs . This involves
a c aveatthatthe s ys tem won'tflagW id e-L oad alarms on c ons ec u tive axles . A t
leas tone u nalarmed axle mu s ts eparate the alarmed axles . Regard les s ofthe
nu mberofd etec ted W id e-L oad alarms , itonly annou nc es a maximu m oftwo.

The mod e ofoperation (lightbeam ortripwire)is n'trelevantwhen the
S martS c anN G²s ys tem find s a S tu c kW id e-L oad D etec torP retrain alarm. W hen
this oc c u rs , the s ys tem flags the pretrain c ond ition as an integrity failu re, d is ables
wid e-load s c anningforthe remaind erofthe train, and d oes n'tas s ign a wid e-load
c ond ition to any ofthe axles .

B othhigh-load d etec tors and wid e-load d etec tors mu s tbe eithertripwire d etec tors
orlight-beam d etec tors . The s elec tion oftripwire orlightbeam is d one u s ingthe
C learanc e Type option on the Eq u ipmentS ettings menu .
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3.0 Display Panel

L oc ated on the frontofthe S martS c anN G²C ontrollerM od u le is the D is play P anel. Its s tatu s
ind ic ators and d is play mod u le provid e a s naps hotofthe overalls ys tem health. A s a
c onvenienc e, the D is play P anelals o provid es a u s erinterfac e to exec u te s ome freq u ently
u s ed s ys tem fu nc tions (i. e. , A u to C al, Rad io Tes t, etc . ).

SmartScanNG² Display Panel

3.1 LED Indicators

There are s ix L ED s tatu s ind ic ators loc ated above the O L ED d is play.

LED Meaning when Lit
TO 1 Ind ic ates wheels ens orTO 1 is ac tive.
TO 2 Ind ic ates wheels ens orTO 2 is ac tive.
C O P -A Ind ic ates the s tatu s ofP roc es s or-A . Ifthe C P U is ru nningits program

c orrec tly, the L ED blinks on and off. Ifthe program is n'toperatingas
expec ted , the L ED is lits olid oris n'tlitatall.

C O P -B Ind ic ates the s tatu s ofP roc es s or-B . Ifthe C P U is ru nningits program
c orrec tly, the L ED blinks on and off. Ifthe program is n'toperatingas
expec ted , the L ED is lits olid oris n'tlitatall.

P TT Ind ic ates the rad io P TT is ac tive.
S YS W A RN Ind ic ates thata s ys tem warninghas been d etec ted .
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3.2 Keypad & Display

The d is play as s embly inc lu d es a 4-line 20 -c harac terO L ED d is play and a five key membrane
s witc hpanel. Ifu nu s ed forfive minu tes , the d is play willtime ou tto c ons erve power. P res s
any key to tu rn the d is play bac kon.

Keypad S witc h Function
FUN C The fu nc tion key toggles from home s c reen to the M ain M enu . Itals o

s erves as a “B ac k”key in the s ys tem s u bmenu s to retu rn to the
previou s menu level.

▼ (A rrow D own) S c rolld own menu options .
▲  (A rrow Up) S c rollu pmenu options .
S E L EC T S elec ts the highlighted menu option.
RES ET Initiates s ys tem res et.

The home s c reen d is plays milepos t, time, and temperatu re.

Ifa s ys tem warninghas been d etec ted , the d is play willind ic ate “C hec kS ys . H ealthM enu ”at
the bottom ofthe s c reen.

Menu Navigation:

 P res s the FUNC key to toggle from home s c reen to the M ain M enu orto bac kou tof
s u bmenu s .

 Us e the ▲ UP  and  ▼ D O W N  keys  to move the ►  pointer next to the d es ired  menu  
option.

 P res s the SELECT key to c hoos e the menu option. The “↓”s ymbolon the d is play
s c reen ind ic ates thatthere are more options available ifyou s c rolld own. L ikewis e, the
“↑”s ymbolind ic ates more options are available ifyou s c rollu p.

Main Menu
 ►Sys. Health Menu 

Reset Sys. Health
↓ Radio Test

MP 1234.5 02:05:39
Temp: 72
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3.3 System Health Menu

The S ys tem H ealthM enu provid es a s naps hotofthe s ys tem ’ s generalhealth. Eac h
s ys tem healthc hec kd is plays a s tatu s of“GO O D ”or“B A D ”bas ed on trend inginformation
d erived from s ys tem alarms , integrity failu res , and othermonitored d ata. Ifa s ys tem
warninghas been flagged , the SYS WARN L ED willbe lit, and the “C hec kS ys tem H ealth”
mes s age willbe d is played on the bottom textline ofthe home s c reen.

1. From the M ain M enu ,  plac e the ► pointer next to Sys. Health Menu.

2. P res s the Select key. The s tatu s ofthe followings ys tem healthc hec ks is d is played :

N u mTrains , L owM is c ou nt, H ighM is c ou nt, A vgTemp0 , A vgTemp1 , A vgTemp2 ,
A vgTemp3, C old Rail0 , C old Rail1 , C old Rail2 , C old Rail3, A vgM is c ou nt, and B att. prc nt.

Ifany ofthes e s ys tem healthc hec ks ind ic ate a “B ad ”s tatu s , s elec tthatitem to d is play
more d etailed information.

3. To res et s ys tem health,  navigate to the M ain M enu  and  plac e the ►  pointer next to the 
Reset Sys. Health.

4. P res s the Select key. W hen prompted , s elec tYes to res ets ys tem warnings and zero
allhealthc hec kc ou nts .

Are You Sure?
 ►Yes 

No

Main Menu
Sys. Health Menu

 ►Reset Sys. Health 
↓ Radio Test

Sys. Health Menu
 ►NumTrains    Good 
LowMiscount Good

↓ HighMiscount Good

Main Menu
 ►Sys. Health Menu 

Reset Sys. Health
↓ Radio Test
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3.4 System Functions

S everals ys tem fu nc tions c an be performed from the d is play panel. A vailable options are:
 S ys tem H ealthM enu
 Res etS ys tem H ealth
 Rad io Tes t
 A u to C al
 N etworkM enu
 Rad io M enu
 Volu me M enu

3.4.1 Radio Test

To perform a rad io tes t, go to the M ain M enu and s elec tRadio Test

The Rad io Tes toption is u s ed to broad c as ta s hortmes s age throu ghthe s peakerand throu gh
the rad io. Us ingthis option lets you verify thatthe s peakerand rad io are workingproperly.

A ts ingle-trac ks ites , the textofthe mes s age is u s u ally "Tes ting, B N S F, milepos t(milepos t
nu mber), tes ting, one, two, three, fou r, five, fou r, three, two, one, tes ting. " A tmu ltitrac ks ites ,
the textofthe mes s age is u s u ally "Tes ting, B N S F, milepos t(milepos tnu mber), trac k(trac k
d es ignation), tes ting, one, two, three, fou r, five, fou r, three, two, one, tes ting. "

Ifthe s ys tem is n'tc u rrently makingany othervoic e annou nc ements , itbegins the Rad io Tes t
annou nc ement. A fterthe annou nc ementfinis hes , the S ys tem Fu nc tions menu reappears .

Ifthe s ys tem is c u rrently makinga voic e annou nc ement, the firmware d is plays the mes s age
" S ys tem Is C u rrently M akingVoic e A nnou nc ements ! Try A gain L ater" and red is plays the
S ys tem Fu nc tions menu .

W hile lis teningto the mes s age, lookatthe P TT L ED on the d is play panel.

The PTT LED s hou ld be lit. Ifthis L ED is n'tlit, the s ys tem's ability to s end a mes s age to the
rad io mightbe inhibited by the Rad io Inhibitoption on the S ys tem Fu nc tions menu . Ifthe rad io
is inhibited , the res u lts ofthis c hec kare invalid .

Main Menu
↑►Radio Test 

Auto Cal
↓ Network Menu
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3.4.2 Auto-Calibration

The S martS c anN G²s ys tem s elf-c alibrates its pyrometerinterfac e c irc u itry. You need only pu t
a preheated c alibrated heats ou rc e on a s c annerand plac e the s ys tem in au toc alibration
mod e. The s ys tem then s c ans allpyrometerinpu ts u ntilthe s ignalfrom the c alibrated heat
s ou rc e is loc ated . The nec es s ary ad ju s tments to the related interfac e c irc u itry are
au tomatic ally mad e while the s ys tem monitors its own progres s by analyzingc hanges in the
heats ignals .

From the M ain M enu , s elec tAuto Cal. This promptappears .

O nc e the proc ed u re has been c ompleted , au toc alibration mod e is d is engaged and the
c alibration res u lts are d is played .

Fora d etailed d es c ription ofthe au to-c alibration proc ed u res , go to Appendix D Calibrating of
Type III Scanners .

3.4.3 Network Menu

From the M ain M enu , s elec tNetwork Menu option to view/c hange networks ettings .

A vailable options are:

D H C P s erver, S ec u re W ireles s (on/off), IP A d d res s , D H C P (on/off), TEL N ET port, H TTP port,
H TTP S port, and L aptopD irec t

W hen c onfigu red forLaptop Direct, the S martS c anN G²’ s Ethernetportis c onfigu red in s u c ha
way itc an c onnec td irec tly to a laptopc ompu terwitha s ingle networkc able and ac c es s the
s ys tem ’ s telnetand web interfac es u s ing www. wired . s tc or192 . 168 . 3. 4.

NOTE: L aptopD irec tmod e u s es the S martS c anN G²’ s bu ilt-in D H C P s erver. To avoid potentialIP
ad d res s c onflic ts , L aptopD irec tmod e polls every five s ec ond s forthe exis tenc e ofotherD H C P s ervers
on the networkattac hed to the Ethernetport. IfanotherD H C P s erveris d is c overed , L aptopD irec t
mod e wills hu td own.

3.4.4 Radio Menu

From the M ain M enu , s elec tRad io M enu to view the rad io s c reen. This s c reen willd is play
c ertain rad io s tatu s information s u c has :

• “P TT D is abled ”ifRad io Inhibitis ac tive

• “H old offA c tive”ifhold offis enabled

• “C D ac tive”when rad io has d etec ted an ac tive c arriers ignal

P res s S EL EC T key to initiate Rad io Tes t.

Searching for heat…
Searching, 150 sec.
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3.4.5 Volume Menu

From the M ain M enu , s elec tVolume Menu to view/c hange s peakervolu me.

There are ten volu me s ettings (0 –9), withlevel9 beingthe maximu m volu me. P res s the
▲ UP  key to inc reas e the volu me level.   P res s  the ▼ D O W N  key to d ec reas e the volu me level.  

P res s ingthe SELECT key while in Volu me M enu willinitiate a rad io tes t.

The Rad io Tes tis u s ed to broad c as ta s hortmes s age throu ghthe s peakerand the rad io.
Us ingthis option lets you verify thatthe s peakervolu me is ata s u ffic ientlevel. A ts ingle-trac k
s ites , the textofthe mes s age is u s u ally "Tes ting, B N S F, milepos t(milepos tnu mber), tes ting,
one, two, three, fou r, five, fou r, three, two, one, tes ting. " A tmu ltitrac ks ites , the textofthe
mes s age is u s u ally "Tes ting, B N S F, milepos t(milepos tnu mber), trac k(trac kd es ignation),
tes ting, one, two, three, fou r, five, fou r, three, two, one, tes ting. " P res s the FUNC key to bac k
ou tofthe menu .

Vol: 5 [ǀǀǀǀǀ     ]     
Up/Down = change
Select = Radio test
Func = Back
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4.0 Serial Interface

The s erialinterfac e allows on-site and off-site c ommu nic ation withthe s ys tem . This interfac e
is the only way to view reports and to mod ify s ys tem parameters .

M os ts ites are eq u ipped witheitherEthernetortelephone s ervic e thatprovid es remote
c ommu nic ations c apabilities . Ifnot, you c annotc ommu nic ate withthe s ys tem off-site.

To u s e the interfac e loc ally, you need :

 A c ompu ter

 C ommu nic ations s oftware, whic his ins talled on the c ompu ter

 A c able from the c ompu terto a c ommu nic ations porton the C ontrollermod u le

Forremote ac c es s via telephone:

 A c ompu terwithc ommu nic ations s oftware

 A mod em , whic his c onnec ted to the c ompu ter

 A nons witc hed analogtelephone line, whic his c onnec ted to the c ompu ter's mod em

 A nothermod em , whic his c onnec ted to C O M 3 on the Interfac e board (internally)or
C O M 3 on the C ontrollermod u le (externally)

 A nothernons witc hed analogtelephone line, whic his c onnec ted to the
S martS c anN G²'s mod em

Forremote ac c es s via network(Telnetc onnec tion):

 A c ompu terwithc ommu nic ations s oftware and internetc onnec tivity

 A n Ethernetc onnec tion atthe S martS c anN G²c ontroller

Ifyou rs ite u s es an externalmod em , itmu s tbe attac hed to C O M 3 on the C ontrollermod u le.
B u tbefore attac hingit, you mu s tfirs td is c onnec tP 14 on the Interfac e board from the internal
mod em . You mu s tnextrou te C O M 3 on the Interfac e board to the externalc onnec torC O M 3
on the S martS c anN G²c has s is (thatis , the C ontrollermod u le).

This s ec tion d es c ribes the s erialinterfac e forthe B N S F S martS c anN G²s ys tem . Itc overs how
to enterorc hange the s ys tem parameters . Itis nec es s ary to go throu gha c omplete s etu pthe
firs ttime a S martS c anN G²s ys tem is ins talled ata new s ite. (Ifthis is a d ou ble-trac ks ite, you
als o need to d o this forthe otherS martS c anN G²s ys tem . ) A fterthat, the proc es s or(in the
C ontrollermod u le)retains the s etu pinformation in flas hmemory. D u ringa powerou tage, no
s etu pinformation is los t.
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4.1 Main Menu

1 Ifon-site, plu gyou rc ompu terinto C O M 1 .

C
O

M
1

2 Tu rn on you rc ompu ter.

3 B e s u re thatyou rc ompu terhas ins talled c ommu nic ations s oftware, thatitis s etto u s e
fu ll-d u plex, and thatthe bau d rate is s etto 19, 2 0 0 .

Us e you rc ommu nic ations s oftware to open a L O G file and c aptu re the whole s es s ion
to the file. W hen you rs es s ion is c omplete, you may then view whatyou have d one
withan ed itor, printitwitha printer, ors tore itforlaterretrieval.

4 O n you rc ompu ter, open a L O G file.

5 Ifoff-site

a From you rc ompu ter, initiate a remote c onnec tion to the s ite mod em .

b W aitforthe " c onnec t" mes s age from you rmod em oryou rTelnetterminal.

To d is play the Main Menu :

6 P res s [Esc].

Ifthe s ys tem has been s etu pwiths ec u rity pas s word s , this promptappears .

Enter password:

7 Type the appropriate pas s word to d is play M ain M enu .

S ys tem login withan ad minis trative pas s word allows allac c es s to s ys tem menu s .

S ys tem login withu s erpas s word allows ac c es s to reportmenu s and s ys tem fu nc tions
menu bu tres tric ts ac c es s to the s etu pmenu and s ec u rity menu .
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8 The M ain M enu

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train
[G] - Train DSRs
[H] - AEI Diagnostic
[I] - Setup
[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] - Exit

B y s elec tingan option atthe above prompt, you c an:

• P rod u c e a report.

• Replay an EO T annou nc ement.

• A c c es s the S etu pmenu . From the S etu pmenu , you c an s ets ys tem

parameters .

• A c c es s the S ys tem Fu nc tions menu .

Ifa train is atthe s ite when the M ain menu is generated , " * * * Train Is P res ent* * * " is
d is played ju s tabove the menu head erforthe M ain menu and forevery othermenu .

9 W hen d one, c los e the L O G file.

10 To exitthe s erialinterfac e and retu rn the s ys tem to normaloperation, type X.

W hen a s es s ion end s , ifa mod em was u s ed , the s ys tem s end s variou s c ommand s to
the mod em to prepare itforfu tu re u s e. If, atany time d u ringthe d is c onnec tproc ed u re,
lines s u c has "+++A TH 0 " appearon you rs c reen, thes e are merely c ommand s
preparingthe mod em forfu rtheru s e. They s hou ld n'tbe c ons tru ed as anythingthatis
meantforthe u s er.
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4.2 Setup Menu

To d is play the S etu pmenu :

1 B e s u re thatthe M ain menu is d is played .

The M ain menu looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train
[G] - Train DSRs
[H] - AEI Diagnostic
[I] - Setup
[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] – Exit

2 S elec tthe Setup to view menu options .

Ifthe S etu pmenu is pas s word protec ted , this promptappears .

You are not logged in with admin privileges
Enter password:

You are given three c hanc es to type the c orrec tpas s word . W hen you d on'ttype the
c orrec tpas s word in three tries , the s ys tem retu rns to the M ain menu .

Ifthe pas s word is les s than 20 c harac ters long, pres s [Enter] aftertypingthe las t
c harac ter. Ifthe pas s word is the fu ll20 c harac ters in length, pres s ing [Enter] is n't
nec es s ary.

The pas s word entry is not c as e-s ens itive. Forexample, the pas s word "abc #123" c an
be entered " A B C #123, " "aB c #123, " and s o forth.
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Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. N/S
[E] - Alarm Settings
[F] - Equipment Settings
[G] - Message Settings
[H] - AEI Settings
[I] - Load Default Setup Parameters
[J] - COM Port Settings
[K] - Network Settings
[L] - Talker Mode .......... Talk Freely
[M] - N/E Integ Mode ..... 5B-Integ Fail
[N] - S/W Integ Mode ..... 5B-Integ Fail
[O] - Velocity ................. Enabled
[P] - Customer Initials ........... BNSF
[X] – Exit

To ac c es s any ofthe S etu pmenu options , type the letterthatc orres pond s to the
d es ired menu option.

A tany prompt, a timeou tmec hanis m is in plac e to preventthe s ys tem from remaining
in thats tate ind efinitely. W hen a timeou toc c u rs , the s erialinterfac e regres s es to the
previou s menu . Forexample, ifa timeou toc c u rs in the Eq u ipmentS ettings menu , the
s ys tem reverts to the S etu pmenu . Ifthis menu times ou t, the s ys tem reverts to the
M ain menu . Ifthis menu times ou t, the s ys tem d is c onnec ts the mod em c onnec tion and
res u mes normaloperation. A tthe M ain menu , the timeou tis s etforfive minu tes . For
allotherprompts , the s ys tem u s es s everald ifferenttimeou tvalu es .

Ifa train is atthe s ite when the S etu pmenu is generated , " * * * Train Is P res ent* * * " is
d is played ju s tabove the menu head erforthe S etu pmenu .

3 To retu rn to the M ain menu , type X.

C hanges to the s ys tem parameters aren'treflec ted u ntilafteryou have exited the
S etu pmenu .
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4.2.1 Date and Time

To s etorc hange the d ate, the time, orboth:

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. N/S

•
•
•

2 S elec tthe D ate and Time s u bmenu .

A promptlike this appears .

Current Date: 07/04/2024
Enter New Date (mm/dd/yyyy):

D ates are in mm/dd/yyyy format, where mm is month, dd is d ay, and yyyy is year.
Type the c u rrentd ate. You mu s tinc lu d e s las hes . Ford ays and months from 1
throu gh9 you mu s ttype lead ingzeros . Thu s , for8 Ju ly 20 24, type 07/08/2024 .

Ifyou wantto keepthe d is played d ate, pres s [Enter] . Ifyou d on't, type a new d ate.

3 Type a new d ate orpres s [Enter].

A promptlike this appears .

Current time is: 22:47:34
Enter new time:

Time is in 24-hou rhh:mm:ss format, where 8 a. m . is 0 8 : 0 0 : 0 0 , noon is 12 : 0 0 : 0 0 ,
8 p. m . is 2 0 : 0 0 : 0 0 , and mid nightis 0 0 : 0 0 : 0 0 . Thu s , for1 7 s ec ond s pas t3: 42 p. m . ,
type 15:42:17. You mu s tinc lu d e c olons . Forhou rs , minu tes , and s ec ond s from 0
throu gh9, type lead ingzeros .

Ifyou wantto keepthe d is played time, pres s [Enter] . Ifyou d on't, type a new time.
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4 Type a new time orpres s [Enter].

A promptlike this appears .

Current Time Zone: Eastern
Enter New Time Zone (E-Eastern,C-Central,M-Mountain,P-Pacific):

Ifyou wantto keepthe d is played time zone, pres s [Enter]. Ifyou d on't, type the letter
thatc orres pond s to the time zone you want.

5 Type the letterthatc orres pond s to the time zone you want, orpres s [Enter] .

A promptlike this appears , s tatingwhetherthe d aylight-s aving-time ad ju s tmentis
c u rrently d is abled orenabled . D aylight-s avingtime is the period d u ringwhic hc loc ks
are s etone hou rahead ofloc als tand ard time.

Daylight Savings Time Enabled OK (Y/N)?

Ifd is abled , alltimes throu ghou tthe yearare in s tand ard time. Ifenabled , alltimes
between the s ec ond S u nd ay in M arc hand the firs tS u nd ay in N ovemberare in
d aylight-s avingtime. A llothertimes are in s tand ard time. A ny c hange takes effec t
immed iately. L ater, ifenabled , at2 : 0 0 a. m . on the s ec ond S u nd ay in M arc h, the
s ys tem willad ju s tthe s ys tem's c loc kforward an hou rto 3: 0 0 a. m . , and at2 : 0 0 a. m . on
the firs tS u nd ay in N ovember, the s ys tem willad ju s tthe s ys tem's c loc kbac kward to
1 : 0 0 a. m .

A tthis point, you c an type Y (yes ), type N (no), orpres s [Enter] . P res s ing [Enter] has
the s ame effec tas typingY. TypingN d oes n'tc hange the d is played time.

6 Ifyou wantto mod ify the ad ju s tment, type N.

Typingthe letterN toggles between d is abled orenabled . A mes s age like this appears ,
s tatingwhetherthe d aylight-s aving-time ad ju s tmentis now d is abled orenabled .

Daylight Savings Time Disabled OK (Y/N)?

7 Ifyou d on'twantto mod ify the d aylight-s aving-time ad ju s tment, type Y.

The S etu pmenu reappears . Information like this appears on line two ofthe S etu p
menu , where ED T is the abbreviation forEas tern D aylightTime. Ifitwere ES T
ins tead , itwou ld be Eas tern S tand ard Time.

06/30/2024 22:47 EDT
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4.2.2 Milepost/Kilometer Post (MP/KP)

To s etorc hange the milepos t/kilometerpos t(M P /KP )s etting:

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. N/S

•
•
•

2 S elec tthe M P /KP s u bmenu .

A promptlike this appears .

Enter the milepost in the form ####.# (use leading zeros):

M P /KP is in nnnn.n format. Ifthe d es ired M P /KP has les s than five d igits , type lead ing
zeros . Ifthe d es ired M P /KP is an integer, type a trailingzero. Thu s , forM P /KP 30 ,
type 0030.0 .

3 To keepthe d is played M P /KP :

a P res s [Enter] .

The S etu pmenu reappears .

b S kipthe remainings teps .

4 To c hange the d is played M P /KP , type the new five-d igitM P /KP , inc lu d ingthe d ec imal
point.

The S etu pmenu reappears .
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4.2.3 Track Designation

To s etorc hange the trac kd es ignation:

1 S elec tTrac kD es ignation from the S etu pM enu .

A promptlike this appears .

Select a track designation:
[A] - Single
[B] - North
[C] - South
[D] - East
[E] - West
[F] - Middle
[G] - Main 1
[H] - Main 2
[I] - Main 3
[J] – Track 233

2 C hoos e the appropriate d es ignator.

3 To leave the A larm S ettings menu and retu rn to the S etu pmenu :

a P res s [Esc] ortype X.

The S etu pmenu reappears .

b S kipthe remainings teps .

4.2.4 Track Direction

To s etorc hange the trac kd irec tion:

1 S elec tTrac kD irec tion from the S etu pM enu .

Trac kd irec tion willtoggle from N /S to E/W .

Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. E/W
[E] - Alarm Settings

•
•
•

2 To leave the A larm S ettings menu and retu rn to the S etu pmenu :

a P res s [Esc] ortype X.

The S etu pmenu reappears .

b S kipthe remainings teps .
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4.2.5 Alarm Settings

To s etorc hange one ormore ofthe alarm s ettings (alarm limits ):

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. N/S
[E] - Alarm Settings

•
•
•

2 S elec tthe A larm S ettings menu .

A menu and promptlike this appears .

Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] - Exit

This menu option allows you to c hange the variou s alarm limits thataffec ts ys tem
operations . The c u rrents ettingforeac hlimitis d is played . To c hange one ofthe alarm
limits ettings , s tartby typingthe letterc orres pond ingto the d es ired option.

3 To leave the A larm S ettings menu and retu rn to the S etu pmenu :

a P res s [Esc] ortype X.

The S etu pmenu reappears .

b S kipthe remainings teps .
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4 To c hange the d is played Absolute-alarm limit:

The nu mberafterthe word A bs olu te (on the A larm S ettings menu )is an offs etin
d egrees Fahrenheitabove ambienttemperatu re. W hen a bearingtemperatu re
exc eed s this valu e, the s ys tem generates an A bs olu te alarm .

Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[C] - Differential ................. 150

•
•
•

a S elec tAbsolute from the A larm S ettings menu .

This promptappears .

Absolute alarm setting (default = 170)
Enter a value between 1 and 300:

Ifthe new limithas les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the limit, pres s [Esc] and retu rn to the A larm S ettings M enu .

c Type the new limit.

5 To c hange the d is played differential-alarm limit:

The nu mberafterthe word D ifferential(on the A larm S ettings menu )is an offs etin
d egrees Fahrenheitbetween rail1 and rail2 . A bearingtemperatu re is c ompared to the
bearingtemperatu re on the oppos ite end ofthe s ame axle. W hen the d ifferenc e in
temperatu res exc eed s the valu e on the s c reen, the s ys tem generates a D ifferential
alarm . C hec kingforD ifferentialalarms s tops when the s peed ofthe train d rops below
7 mph(11 . 3 kph).

Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[C] - Differential ................. 150

•
•
•

a S elec tDifferential from the A larm S ettings menu .

This promptappears .

Differential alarm setting (default = 150)
Enter a value between 1 and 300:

Ifthe new limithas les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the limit, pres s [Esc] and retu rn to the A larm S ettings menu .

c Type the new limit.
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6 To c hange the d is played hotwheel-alarm limit:

The nu mberafterthe word s H otW heel(on the A larm S ettings menu )is an offs etin
d egrees Fahrenheitabove ambienttemperatu re. W hen a wheeltemperatu re exc eed s
this valu e, the s ys tem generates a H otwheelalarm . H owever, when the H otwheel
option on the Eq u ipmentS ettings menu is d is abled , H otwheelalarms aren'tgenerated .

•
•
•

[D] - Hot Wheel .................... 600
[E] - Cold Rails ..................... 9
[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9

•
•
•

a S elec tHot Wheel from the A larm S ettings menu .

This promptappears .

Hot Wheel alarm setting (default = 900)
Enter a value between 1 and 900:

Ifthe new limithas les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the limit, pres s [Esc] and retu rn to the A larm S ettings menu .

c Type the new limit.

7 To c hange the d is played number of allowed consecutive cold rail events :

The nu mberafterthe word s C old Rails (on the A larm S ettings menu )is the maximu m
nu mber(perrails id e)ofc ons ec u tive trains having:

 C old Railalarms need ed to generate a S u c c es s ive C old Rails Exc eed ed alarm .

 C old Res is toralarms need ed to generate a S u c c es s ive C old Res is tors Exc eed ed
alarm .

 C old W heelS c anneralarms need ed to generate a S u c c es s ive C old W heels
Exc eed ed alarm .

 C old W heelS c annerRes is toralarms need ed to generate a S u c c es s ive C old
W heelRes is tors Exc eed ed alarm.

•
•

[D] - Hot Wheel .................... 600
[E] - Cold Rails ..................... 3
[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9

•
•
•
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a S elec tCold Rails from the A larm S ettings menu .

This promptappears .

New Value ? Rails alarm setting (default = 3)
Enter a value between 1 and 9:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

c Type the new valu e.

8 To c hange the d is played cold rail temperature :

The nu mberafterthe word s C old RailTemp(on the A larm S ettings menu )is an offs et,
in d egrees Fahrenheit, above the ambienttemperatu re. W hen no bearingon a given
railgenerates a d elta temperatu re read inggreaterthan oreq u alto this valu e, the
s ys tem generates a C old Railalarm forthe given rail. There is a d ifferentC old Rail
alarm foreac hrail. Thatis , there is a C old N orthRailalarm and a C old S ou thRail
alarm (or, d epend ingon trac kd irec tion, a C old Eas tRailalarm and a C old W es tRail
alarm).

•
•

[D] - Hot Wheel .................... 698
[E] - Cold Rails ..................... 9
[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9

•
•
•

a S elec tCold Rail Temp from the A larm S ettings menu .

This promptappears .

Cold Rails alarm setting (default = 10)
Enter a value between 1 and 30:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

c Type the new valu e.



44 S m artS c anN G²O perator's Gu id e forB N S F, E UD -2 0 2 0 1 8 7 -0 0 Rev. 2

9 To c hange the d is played cold resistor counter :

The nu mberafterthe word s C old Res C ou nteris the maximu m nu mber(perrails id e)of
c ons ec u tive trains , havingC old Res is toralarms , allowed before generatinga
S u c c es s ive C old Res is tors Exc eed ed alarm . Und ernormalc irc u ms tanc es , c old
res is torc ond itions repres entS ys tem A larms , notIntegrity Failu res . H owever, ifthe
nu mberofc ons ec u tive trains bearingid entic alC old Res is toralarms eq u als orexc eed s
the C old Res is torC ou nteroption on the A larm S ettings menu , this c ond ition bec omes
an Integrity Failu re. Ifthe nu mberofc ons ec u tive trains bearingid entic alC old Res is tor
alarms equ als orexc eed s the c old -res is torlimit, the S ys tem A larms s ec tion ofthe Train
D etailand Exc eption D etailReports d is plays the mes s age " S u c c es s ive C old Res is tors
Exc eed ed . "

•
•
•

[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9
[H] - Differential Enabled ......... Yes
[I] - Advanced
[X] – Exit

a S elec tCold Res Counter

This promptappears .

Cold Res Counter alarm setting (default = 3)
Enter a value between 1 and 9:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

c Type the new valu e.
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10 To c hange the d is played carside-slope value :

The nu mberafterthe word s C ars id e S lope on the A larm S ettings (A d vanc ed )menu is
the s lope valu e u s ed when d oingc ars id e-s lope c alc u lation/analys is . Section 2.0 -
Defect Detection d es c ribes the C ars id e S lope alarm proc es s . In ord erforC ars id e
S lope alarms to be proc es s ed , they mu s tbe enabled u s ingthe C ars id e S lope option
on the Eq u ipmentS ettings menu . The d etec tion ofC ars id e S lope alarms s tops ifthe
s peed ofthe train d rops below 7 mph(11 . 3 kph).

Alarm Settings (Advanced)
----------------------------------------
Alarm Settings (Advanced)
----------------------------------------
[A] - Carside Slope ............... 1.31
[B] - Carside Minimum .............. 155
[C] - Res Test: Minimum Rail Avg .... 25
[D] - Res Test: Minimum Wheel Avg ... 28
[E] - Max Alarms .................... 13
[X] – Exit

a S elec tCarside Alarm from the A larm S ettings menu .

This promptappears .

Carside Slope alarm setting (default = 1.31)
Enter a value between 0.01 and 2.55:

S lope valu e is in n.nn format. Ifthe new valu e has les s than three d igits , type
lead ingzeros , trailingzeros , orboth. Thu s , for. 98 , type 0.98. For1 . 2 , type 1.20.

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

c Type the new valu e.
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11 To c hange the d is played carside minimum heat value :

The nu mberafterthe word s C ars id e M inimu m (on the A larm S ettings A d vanc ed menu )
is a minimu m offs et(in d egrees Fahrenheit)u s ed when d oingc ars id e-s lope
c alc u lation/analys is . Ifthe C ars id e S lope option on the Eq u ipmentS ettings menu is
d is abled d u ringtrain pas s age, no c ars id e-s lope c alc u lation/analys is is d one and , thu s ,
no C ars id e S lope alarms are generated . Ifthe C ars id e S lope option on the Eq u ipment
S ettings menu is d is abled atthe time a Train D etailreportis req u es ted , no c ars id e-
s lope c alc u lation is d one, and thu s , no c ars id e-s lope alarm-limitlines are generated .
Section 2.0 - Defect Detection d es c ribes the C ars id e S lope alarm proc es s .

Alarm Settings (Advanced)
----------------------------------------
[A] - Carside Slope ............... 1.31
[B] - Carside Minimum .............. 155
[C] - Res Test: Minimum Rail Avg .... 25
[D] - Res Test: Minimum Wheel Avg ... 28
[E] - Max Alarms .................... 13
[X] – Exit

a S elec tCarside Minimum from the A larm S ettings (A d vanc ed )menu .

This promptappears .

Carside Minimum alarm setting (default = 155)
Enter a value between 0 and 300:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

c Type the new valu e.
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12 To c hange otherA larm s ettingoptions :

S elec tthe d es ired s etting. A fterthe prompt, entera new valu e.

Alarm Settings (Advanced)
----------------------------------------
[A] - Carside Slope ............... 1.31
[B] - Carside Minimum .............. 155
[C] - Res Test: Minimum Rail Avg .... 25
[D] - Res Test: Minimum Wheel Avg ... 28
[E] - Max Alarms .................... 13
[X] – Exit

4.2.6 Equipment Settings

To s etorc hange one ormore ofthe eq u ipmentparameters :

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. N/S
[E] - Alarm Settings
[F] - Equipment Settings

•
•
•
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2 S elec tthe Eq u ipmentS ettings menu .

A menu and promptlike this appears .

Equipment Settings
----------------------------------------
[A] - Dragger ....................... No
[B] - High Load ..................... No
[C] - Wide Load ..................... No
[D] - Hot Wheel .................... Yes
[E] - AEI .......................... Yes
[F] - Hot Bearing .................. Yes
[G] - Presence Hardware ............ Yes
[H] - Main AC Power ................. No
[I] - Advance Transducers ........... No
[J] - DC Power ...................... No
[K] - Surge Protector ............... No
[L] - Scanner Heater AC Monitor .... Yes
[M] - Select scanner types
[N] - Advanced
[X] – Exit

The c u rrents ettingforeac hmenu option is d is played . Forexample, the s c reen above
s hows thatW id e-L oad alarm d etec tion is inac tive (N O ). To c hange one ofthe s ettings ,
pres s the letterc orres pond ingto the d es ired option. Exc eptforthe Gate D is tanc e
option, whic hreq u ires a valu e entry, allthe options toggle between two orthree
s ettings .

3 To leave the Eq u ipmentS ettings menu and retu rn to the S etu pmenu :

a P res s [Esc] ortype X.

The S etu pmenu reappears .

b S kipthe remainings teps .

4 To c hange the c u rrentdragger (aka d ragging-equ ipment)s etting:

The Eq u ipmentS ettings menu s hows whetherD ragging-Equ ipmentalarm d etec tion is
enabled (YES )ord is abled (N O ). W hen d is abled , D ragging-Equ ipmentalarms won'tbe
annou nc ed nors tored . S inc e they aren'ts tored , they c an'tbe printed . W hen enabled ,
D ragging-Equ ipmentalarms willbe annou nc ed and s tored . S inc e they are s tored , they
c an be printed . In the pres enc e ofa c ontinu ou s D raggers ignal, the s ys tem alarms
c ons ec u tive axles . W hen the s ys tem reac hes the fifthc ons ec u tive D raggeralarmed
axle, itflags the S tu c kD raggerc ond ition.

Equipment Settings
----------------------------------------
[A] - Dragger ....................... NO
[B] - High Load ..................... NO
[C] - Wide Load ..................... NO

•
•
•

a S elec tDragger from the Eq u ipmentS ettings menu .
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The d ragging-equ ipments ettingtoggles between ac tive (YES )and inac tive (N O ).
The D raggeroption on the Eq u ipmentS ettings menu c hanges . The Eq u ipment
S ettings menu reappears .

Ifyou wantD ragging-Equ ipmentalarm d etec tion to oc c u r, be s u re thatYES
appears afterthe word D raggeron the Eq u ipmentS ettings menu .

b Retu rn to s tep3.

5 To c hange the c u rrenthigh-load s etting:

The Eq u ipmentS ettings menu s hows whetherH igh-L oad alarm d etec tion is ac tive
(YES )orinac tive (N O ). To annou nc e H igh-L oad alarms , YES mu s tappearafterthe
word s H ighL oad on the Eq u ipmentS ettings menu , and S eparate mu s tappearafter
the word s C learanc e M od e on the Eq u ipmentS ettings menu . To annou nc e S hifted
L oad alarms , YES mu s tappearafterthe word s H ighL oad on the Eq u ipmentS ettings
menu , and M u ltiplexed mu s tappearafterthe word s C learanc e M od e on the Eq u ipment
S ettings menu .

Equipment Settings
----------------------------------------
[A] - Dragger ....................... NO
[B] - High Load ..................... NO
[C] - Wide Load ..................... NO

•
•
•

a S elec tHigh Load from the Eq u ipmentS ettings menu .

The high-load s ettingtoggles between ac tive (YES )and inac tive (N O ). The
H igh-L oad option on the Eq u ipmentS ettings menu c hanges . The Eq u ipment
S ettings menu reappears .

Ifyou wantH igh-L oad alarm d etec tion to oc c u r, be s u re thatYES appears afterthe
word H igh-L oad on the Eq u ipmentS ettings menu .

b Retu rn to Equ ipmentS ettings .
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6 To c hange the othereq u ipments ettings :

Equipment Settings
----------------------------------------
[A] - Dragger ....................... No
[B] - High Load ..................... No
[C] - Wide Load ..................... No
[D] - Hot Wheel .................... Yes
[E] - AEI .......................... Yes
[F] - Hot Bearing .................. Yes
[G] - Presence Hardware ............ Yes
[H] - Main AC Power ................. No
[I] - Advance Transducers ........... No
[J] - DC Power ...................... No
[K] - Surge Protector ............... No
[L] - Scanner Heater AC Monitor .... Yes
[M] - Select scanner types
[N] - Advanced
[X] – Exit

a S elec tthe eq u ipmentoption from the Eq u ipmentS ettings menu .

The s ettingtoggles between ac tive (YES )and inac tive (N O ). The Eq u ipment
S ettings menu reappears .

b Retu rn to s tep3.

7 S elec tA d vanc ed option to view ad vanc ed eq u ipments ettings :

Equipment Settings (Advanced)
----------------------------------------
[A] - Carside Slope ................ Yes
[B] - Clearance Type ........ Light Beam
[C] - Clearance Mode ....... Multiplexed
[D] - Winter Cycle ........... Oct - Mar
[E] - Transducer Gain ........... Normal
[F] - Resistor Test ............ Enabled
[G] - Gate Distance ............ 24.0 in
[H] - Dragger Debounce Time ..... 100 ms
[I] - Pre Train Dragger Dist ...... 6 ft
[J] - Pre Train High/Wide Dist .... 6 ft
[K] - Presence Timeout Period ... 10 sec
[L] - System Voltage ............... 12v
[M] - Sunshot Menu
[N] - Transducer / Scanner Offset Menu
[P] - Carrier Detect Active State .. Low
[X] – Exit

8 To c hange the c u rrentcarside-slope s etting:

The Eq u ipmentS ettings (A d vanc ed )menu s hows whetherC ars id e S lope alarm
d etec tion is enabled (YES )ord is abled (N O ). Ifd is abled (N O )d u ringtrain pas s age, no
c ars id e-s lope c alc u lation/analys is is d one, and thu s , no C ars id e S lope alarms are
generated . Ifd is abled (N O )atthe time a Train D etailreportis req u es ted , no c ars id e-
s lope c alc u lation is d one, and thu s , no c ars id e-s lope alarm-limitlines are generated .
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a S elec tCarside Slope from the Eq u ipmentS ettings menu .

The c ars id e-s lope s ettingtoggles between ac tive (YES )and inac tive (N O ). The
C ars id e S lope option on the Eq u ipmentS ettings (A d vanc ed )menu c hanges . The
Eq u ipmentS ettings menu reappears .

b Retu rn to s tep3.

9 To c hange the c u rrentclearance-type s etting:

The Eq u ipmentS ettings (A d vanc ed )menu s hows whetherc learanc e type is tripwire or
lightbeam. This option is only u s ed forhigh-load d etec tors and wid e-load d etec tors .
B othhigh-load d etec tors and wid e-load d etec tors mu s tbe eithertripwire d etec tors or
light-beam d etec tors .

a S elec tClearance Type from the Eq u ipmentS ettings menu .

The c learanc e-type s ettingtoggles between tripwire and lightbeam. The
C learanc e Type option on the Eq u ipmentS ettings (A d vanc ed )menu c hanges . The
Eq u ipmentS ettings (A d vanc ed )menu reappears .

b Retu rn to s tep3.

10 To c hange the c u rrentclearance-mode s etting:

The Eq u ipmentS ettings (A d vanc ed )menu s hows whetherc learanc e mod e is s eparate
ormu ltiplexed . This option is only u s ed forhigh-load d etec tors and wid e-load
d etec tors . W hen s etto s eparate, the alarms c omingfrom the high-load d etec tors are
annou nc ed as H igh-L oad alarms , and the alarms c omingfrom the wid e-load d etec tors
are annou nc ed as W id e-L oad alarms . W hen s etto mu ltiplexed , the alarms c oming
from the high-load d etec tors and wid e-load d etec tors are annou nc ed as S hifted L oad
alarms .

a S elec tClearance Mode from the Eq u ipmentS ettings (A d vanc ed )menu .

The c learanc e-mod e s ettingtoggles between s eparate and mu ltiplexed . The
C learanc e M od e option on the Eq u ipmentS ettings (A d vanc ed )menu c hanges .
The Eq u ipmentS ettings (A d vanc ed )menu reappears .

b Retu rn to s tep3.

11 To c hange the c u rrentwinter-cycle s etting:

The Eq u ipmentS ettings (A d vanc ed )menu s hows whetherthe winter-c yc le featu re is
enabled (YES )ord is abled (N O ). To avoid errantheatread ings c au s ed by mois tu re on
the pyrometerlens es , the s c anners have heaters bu iltinto them . The heaters are
mad e ac tive forvaryingperiod s oftime, d epend ingon an ambienttemperatu re of8 0 °F
(26. 7 °C )orles s .
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The table below lis ts the heaterac tivation times forbothnormaland winter-c yc le
operation, grou ped by ambienttemperatu re.

Temperature Range

in degrees Fahrenheit

Out of every ten seconds,
the number of seconds the scanner heaters are active

Low High Winter Cycle Disabled Winter Cycle Enabled

-- 16 4 8

1 7 35 3 7

36 51 2 2

52 8 0 1 1

8 0 -- O ff O ff

The normalheaterac tivation times aren'ts u itable forextremely c old c limates , s o the
winter-c yc le featu re c ompens ates forthis . W hen this featu re is d is abled , the heater
c ontrols fu nc tion normally. W hen enabled , the s ys tem inc reas es the normalru nning
time forthe s c annerheaters . The winter-c yc le featu re d oes n'taffec tallthe
temperatu re ranges thatthe s c annerheaters willac tivate on. Itaffec ts ju s tthe ones
thatare c ons id ered extremely c old .

a S elec tWinter Cycle from the Eq u ipmentS ettings menu .

The winter-c yc le s ettingtoggles between enabled (YES )and d is abled (N O ). The
W interC yc le option on the Eq u ipmentS ettings (A d vanc ed )menu c hanges . The
Eq u ipmentS ettings (A d vanc ed )menu reappears .

b Retu rn to s tep3.

12 To c hange the c u rrenttransducer-gain s etting:

The Eq u ipmentS ettings (A d vanc ed )menu s hows whetherthe trans d u c er-gain s etting
is normalorhigh. Regard les s ofthe s etting, the S martS c anN G²s ys tem s tarts every
train withthe trans d u c erinpu tc omparators etto highmod e. Then, ifthe train is
traveling20 mph(32 kph)ormore and ifthe trans d u c ergain is s etto normalmod e, the
trans d u c erinpu tc omparators witc hes to normalmod e. This means thatitis rarely
nec es s ary to s etthis option to high.

W hen the c omparatoris in highmod e, the c omparatorc onverts lowervoltage pu ls es
from the trans d u c erinto ou tpu tpu ls es . This c au s es the s ys tem to be more s ens itive to
trans d u c erou tpu t. W hen the c omparatoris in normalmod e, the c omparatorhas a
betterc hanc e offilteringtrans d u c erpu ls es notc au s ed by a wheel.

a S elec tTransducer Gain from the Eq u ipmentS ettings (A d vanc ed )menu .

The trans d u c er-gain s ettingtoggles between normal and high. The Trans d u c er
Gain option on the Eq u ipmentS ettings (A d vanc ed )menu c hanges . The Eq u ipment
S ettings (A d vanc ed )menu reappears .

b Retu rn to s tep3.

13 To c hange the c u rrentresistor-test s etting:

The Eq u ipmentS ettings (A d vanc ed )menu s hows whetherthe res is tor-tes ts ettingis
enabled ord is abled .
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A ftera train c lears a s ite, the s ys tem d oes an integrity tes t(when enabled )to verify that
the s c anners are operationaland thatthe s ys tem c an read alarm-levelheat. This tes t
c ons is ts ofread ingthe temperatu re ofpowerres is tors , mou nted to the bac kofthe
s c anners hu tters , afterthe s hu tters c los e. The rec ord ed temperatu re ofthe s hu tter
res is tors is c ompared agains texpec ted valu es , whic hare c alc u lated u s inga
c ombination ofthe amou ntoftime the s hu tters were open and the s ys tem battery
voltage.

W hen the res is torintegrity tes tis enabled , a s ys tem algorithm d etermines the minimu m
ac c eptable res is tortemperatu re valu es fora given train. W hen d is abled , the res is tor
integrity tes tis notperformed .

The minimu m req u ired res is tortemperatu res fora given train are d etermined by the
train's d u ration atthe s ite and the res is tortemperatu re bas eline profile. This profile
was es tablis hed 20 minu tes afterthe u s erc alibrates the s c anners withthe
au toc alibration fu nc tion. Twenty minu tes is the c oolingperiod req u ired to allow the
res is tors to retu rn to ambienttemperatu re afterau toc alibration.

•
•
•

[K] - Transducer Gain ........... Normal
[L] - AEI ........................... NO
[M] - Resistor Test ............ Enabled

•
•
•

a S elec tResistor Test from the Eq u ipmentS ettings (A d vanc ed )menu .

The res is tor-tes ts ettingtoggles from enabled to d is abled .

b Retu rn to s tep3.

14 To c hange the c u rrentvalu e forgate distance (gate wid th):

The Eq u ipmentS ettings (A d vanc ed )menu s hows the nu mberofinc hes between the
c enters ofthe gatingtrans d u c ers .

•
•
•

[N] - Gate Distance ............... 24.0
[O] - Dragger Debounce Time ..... 200 ms
[P] - Pre Train Dragger Dist .... 200 ft

•
•
•

a S elec tGate Distance from the Eq u ipmentS ettings (A d vanc ed )menu .

This promptappears .

Gate Distance equipment setting (default = 0.0)
Enter a value between 0.0 and 48.0:
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The gate d is tanc e is in nn.n format. Ifthe new valu e has les s than three d igits ,
type lead ingzeros , trailingzeros , orboth. Thu s , for2 , type 020. The s ys tem
ins erts the d ec imalpointforyou . The gate d is tanc e (itis u s u ally 24. 0 )c an be
rec ord ed in 1/10 -inc hinc rements to reflec tthe ac tu altrans d u c ers pac ing. A c c u rate
gating-trans d u c ers pac ingres u lts in ac c u rate s peed c alc u lations .

b Type the three-d igitnu mber.

The Gate D is tanc e option on the Eq u ipmentS ettings menu c hanges . The
Eq u ipmentS ettings menu reappears .

c Retu rn to s tep3.

15 To c hange the Dragger Debounce Time:

a S elec tDragger Debounce Time from the Eq u ipmentS ettings menu .

This promptappears .

Dragger Debounce Time equipment setting (default = 100 ms)

Enter a value between 0 and 999:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b Retu rn to s tep3.

16 To c hange the P re Train D raggerD is tanc e:

a S elec tPre Train Dragger Dist from the Eq u ipmentS ettings menu .

This promptappears .

Pre Train Dragger Dist equipment setting (default = 6 ft)

Enter a value between 0 and 999:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b Retu rn to s tep3.

17 To c hange the P re Train H igh/W id e D is tanc e:

a S elec tPre Train High/Wide Dist from the Eq u ipmentS ettings menu .

This promptappears .

Pre Train High/Wide Dist equipment setting (default = 6 ft)

Enter a value between 0 and 999:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b Retu rn to s tep3.
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18 To c hange the Presence Timeout Period s etting:

a S elec tPresence Timeout Period from the Eq u ipmentS ettings (A d vanc ed )menu .

This promptappears .

Presence Timeout Period equipment setting (default = 10 sec)

Enter a value from 5 to 30:

Enterthe new valu e.

b Retu rn to s tep3.

19 To c hange the System Voltage s etting:

a S elec tSystem Voltage from the Eq u ipmentS ettings (A d vanc ed )menu .

The s ettingtoggles between 12v and 24v. The Eq u ipmentS ettings menu
reappears .

b Retu rn to s tep3.

20 To view the Sunshot Menu :

a S elec tSunshot Menu from the Eq u ipmentS ettings (A d vanc ed )menu .

Equipment Settings (Advanced)
----------------------------------------
[A] - Carside Slope ................ Yes
[B] - Clearance Type ........ Light Beam
[C] - Clearance Mode ....... Multiplexed
[D] - Winter Cycle ........... Oct - Mar
[E] - Transducer Gain ........... Normal
[F] - Resistor Test ............ Enabled
[G] - Gate Distance ............ 24.0 in
[H] - Dragger Debounce Time ..... 100 ms
[I] - Pre Train Dragger Dist ...... 6 ft
[J] - Pre Train High/Wide Dist .... 6 ft
[K] - Presence Timeout Period ... 10 sec
[L] - System Voltage ............... 12v
[M] - Sunshot Menu
[N] - Transducer / Scanner Offset Menu
[P] - Carrier Detect Active State .. Low
[X] - Exit
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21 To c hange the Sunshot Menu s ettings :

Sunshot Menu
------------------------------------------------------------
[A] - Sunshot Filter .............................. Disabled
[B] - Bearing Scanner Orientation ................ 0 degrees
[C] - Latitude ..................................... 35.0456
[D] - Longitude ................................... -85.3097
[E] - Print Sunshot Season
[X] - Exit

NOTE: The valu es forB earingS c annerO rientation, L atitu d e, and L ongitu d e s hou ld
be entered before s ettingS u ns hotO verrid e to “Enabled ”.

a Sunshot Filter
S etthis option to “Enabled ”to ac tivate the S u n-S hotfilteringfu nc tions . O nc e s etto
“Enabled , ”exitthe S u ns hotM enu , Eq u ipmentS ettings (A d vanc ed ), and Eq u ipment
S ettings menu s by pres s ingX three times . A tthis point, the d etec torwillas kyou to
type the word “s etu p”to c onfirm the c onfigu ration c hanges mad e. A fterd oingthis ,
the N G2 s tores the c hange(s )and s tarts c alc u latingthe s ite's s u n-s hots eas on(s )
u s ingthe valu es s tored forthe B earingS c annerO rientation, L atitu d e, and
L ongitu d e options .

O nc e the S u ns hotO verrid e option has been s etto “Enabled , ”the S marts c anN G²
wills tartthe c alc u lations req u ired to es tablis hthe s u n-s hotwind ow(s )forthe
d etec torloc ation. This proc es s c an take u pto 13 hou rs to c omplete d u ringwhic h
the S marts c anN G2 fu nc tions normally (thes e c alc u lations oc c u rin the bac kgrou nd ).
The s u n-s hotwind ow forthe c u rrentd ay is available approximately three minu tes
afterthe c alc u lation proc es s begins .
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b Bearing Scanner Orientation

S etthis parameterto the c ompas s orientation, in d egrees , atwhic hthe s ite’ s
bearings c anners point. Forins tanc e, forthe s c annerrepres ented in Figu re 4
(below), the B earingS c annerO rientation wou ld be s etto 8 0 d egrees . Take c are
when d eterminingthe c ompas s d irec tion ofyou rbearings c anners . This parameter
is importantand mu s tbe as ac c u rate as pos s ible. Ifyou are u s inga c ompas s at
the s ite, be aware thatthe rails c an influ enc e the c ompas s ’ s ac c u rac y. You c an
als o u s e online mappingtools like Google Earth’ s ru lerto meas u re the d irec tion of
the trac k.

W E

N

S

90°

0°

8 0 °

18 0 °

27 0 °

c Latitude
Forthis parameter, enterthe latitu d e ofthe d etec torloc ation.

d Longitude
Forthis parameter, enterthe longitu d e ofthe d etec torloc ation.
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The D ynamic S c an W ind ow (D S W )parameters are new ad d itions to the S u ns hot
menu . Thes e options are hid d en by d efau ltbec au s e they s hou ld only be mod ified
by ad vanc ed u s ers and only afterc arefu lc ons id eration. They c an be revealed by
pres s ingS hift+1 (! )when the S u ns hotmenu is d is played . A n example ofthe
S u ns hotM enu , withthe D S W -related parameters (and others )d is played , is s hown
below.

The D ynamic S c an W ind ow S tartS ample and D ynamic S c an W ind ow End S ample
parameters narrow the wind ow in whic hthe d etec torlooks foralarm-level
temperatu re when the s u ns hotwind ow is in effec t. The s tand ard /d efau ltwind ow is
from s ample 0 to s ample 48 . This c ompris es the 24 inc hes between the two
trans d u c ers (two s amples are taken perinc hoftravel). In s ome applic ations , a
tighterres tric tion is req u ired (e. g. , a nearly d irec tEas t/W es ttrac kalignmentand
rou tine pas s age ofopen s pline c ars ). In s u c hc as es , red u c ingthe s c an wind ow by
a few inc hes on eitherend ofthe s c anninggate c an filtermos textraneou s
expos u res ofthe s c annerpyrometers to the s u n –preventingfals e s tops d u e to
s u ns hots .

e Print Sunshot Season
This option d is plays the d ays and times d u ringwhic ha d etec torc ou ld experienc e
s u ns hotevents . The B earingS c annerO rientation, L atitu d e, and L ongitu d e valu es
entered forthe d etec tord etermine the time period (s )d u ringwhic hitc ou ld be
s u s c eptible to s u ns hots . Forthe N G2 to retu rn ac c u rate res u lts , the S u ns hot
O verrid e option mu s tpreviou s ly have been enabled , and the N G 2 mu s thave had
time to perform its c alc u lations .

Sunshot Menu
------------------------------------------------------------
[A] - Sunshot Filter .............................. Disabled
[B] - Bearing Scanner Orientation ................ 0 degrees
[C] - Latitude ..................................... 35.0456
[D] - Longitude ................................... -85.3097
[E] - Print Sunshot Season
[X] - Exit
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f Print Today’s Window
This option provid es a s naps hot, forthe c u rrentd ay, ofwhen a d etec torc ou ld
experienc e s u ns hotevents . The B earingS c annerO rientation, L atitu d e, and
L ongitu d e valu es entered forthe d etec tord etermine the time period (s )d u ringwhic h
itc ou ld be s u s c eptible to s u ns hots . Forthe N G2 to retu rn ac c u rate res u lts , the
S u ns hotO verrid e option mu s tpreviou s ly have been enabled , and the N G 2 mu s t
have had time to perform its c alc u lations .

g Dynamic Scan Window Start Sample

This option s pec ifies the s ample nu mberon whic hthe firmware begins evalu ating
bearingheatprofiles foralarms . Forins tanc e, withthe W ind ow S tartS ample s etto
10 , the firmware ignores the firs tten s amples when evalu atinga heatprofile for
alarms (hotjou rnal, d ifferential, c ars id e).

h Dynamic Scan Window End Sample

This option s pec ifies the s ample nu mberon whic hthe firmware s tops evalu ating
bearingheatprofiles foralarms . Forins tanc e, withthe W ind ow End S ample s etto
38 , the firmware ignores the las tten s amples when evalu atinga heatprofile for
alarms (hotjou rnal, d ifferential, c ars id e).

j Retu rn to s tep3.

22 To view the Transducer / Scanner Offset Menu :

S elec tTransducer / Scanner Offset Menu from the Eq u ipmentS ettings
(A d vanc ed )menu .

Equipment Settings (Advanced)
----------------------------------------
[A] - Carside Slope ................ Yes
[B] - Clearance Type ........ Light Beam
[C] - Clearance Mode ....... Multiplexed
[D] - Winter Cycle ........... Oct - Mar
[E] - Transducer Gain ........... Normal
[F] - Resistor Test ............ Enabled
[G] - Gate Distance ............ 24.0 in
[H] - Dragger Debounce Time ..... 100 ms
[I] - Pre Train Dragger Dist ...... 6 ft
[J] - Pre Train High/Wide Dist .... 6 ft
[K] - Presence Timeout Period ... 10 sec
[L] - System Voltage ............... 12v
[M] - Sunshot Menu
[N] - Transducer / Scanner Offset Menu
[P] - Carrier Detect Active State .. Low
[X] - Exit
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23 To c hange the Transducer / Scanner Offset Menu s ettings :

Transducer / Scanner Offset Menu
----------------------------------------
[A] - Transducer Type ............. Frauscher (with WSC)
[B] - Rail Size ............................ 136 (67.46)
[C] - Transducer Rail ........................... Rail 1
[D] - East Rail Scanner Offset ......... 22 inches (TO1)
[E] - West Rail Scanner Offset ......... 22 inches (TO1)
[F] - East Wheel Scanner Offset ......... 0 inches (TO1)
[G] - West Wheel Scanner Offset ......... 0 inches (TO1)
[X] - Exit

N ote: IfM agnetic is s elec ted , the only option s hown on the Trans d u c er/S c anner
O ffs etM enu is Trans d u c erType.

Transducer / Scanner Offset Menu
----------------------------------------
[A] - Transducer Type ......................... Magnetic
[X] – Exit

a S elec tTrans d u c erType option to c hange the s etting(toggles from M agnetic to
Frau s c her).

NOTICE!
W hen u s ingFrau s c hertrans d u c ers , the s ettings forrails ize and s c anneroffs etM US T
be entered in ord erforthe s ys tem firmware to ac c u rately c alc u late the “Virtu alGate”of
eac hs c anner. A s d epic ted below, The s c anneroffs etis meas u red from the c enterof
the trans d u c erbrac ketto the c enterofthe s c annermou ntingbrac ket.

OFFSET

BEARING SCANNER

2100-696 FRAUSCHER DUAL
GATING TRANSDUCER ASSEMBLY

WHEEL SCANNER

OFFSET
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b To c hange the rails ize, s elec tthe menu option. A promptlike this appears :

Select a Rail Size:
lbs/yd (kg/m)

[A] - 100 (49.62)
[B] - 115 (57.05)
[C] - 122 (60.52)
[D] - 127 (63.00)
[E] - 132 (65.48)
[F] - 136 (67.46)
[G] - 141 (69.94)

S elec tthe appropriate s ettingforyou rs ite.

c To s etthe s c anneroffs etvalu e foreac hs c anner, s elec tthe menu option. A prompt
like this appears .

East Rail Scanner Offset transducer setting (default = 22 inches)
Enter an OFFSET value from 0 to 100 inches:

Enterthe appropriate offs ets ettingforeac hs c annerto the neares tinc h.

N ext, you willbe prompted to s elec ts c annerorientation (this information is als o
nec es s ary for“Virtu alGate”c alc u lations ).

Is the scanner closer to TO1 or TO2?
[1] - TO1
[2] - TO2

Enterthe appropriate s elec tion.

d Retu rn to s tep3.
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4.2.7 Messages

To s etorc hange any ofthe mes s age parameters :

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

Setup Menu
----------------------------------------
[A] - Date and Time
[B] - MP/KP
[C] - Track Designation ......... Single
[D] - Track Direction .............. N/S
[E] - Alarm Settings
[F] - Equipment Settings
[G] - Messages Settings
[H] - AEI Settings
[I] - Load Default Setup Parameters
[J] - COM Port Settings
[K] - Network Settings
[L] - Talker Mode ....... Talk on Defect
[M] - N/E Integ Mode ..... 5B-Integ Fail
[N] - S/W Integ Mode ..... 5B-Integ Fail
[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] - Exit

2 S elec tthe M es s ages menu .

A menu and promptlike this appears . The options on the M es s ages menu are u s ed to
affec tthe phras es broad c as tto a pas s ingtrain orare u s ed to mod ify the parameters
as s oc iated withthe rebroad c as tfu nc tion.

Message Settings
----------------------------------------
[A] - Axles ........................ Yes
[B] - Speed ......................... No
[C] - Temperature ................... No
[D] - Length ........................ No
[E] - Slow ......................... Yes
[F] - Power Off ..................... No
[G] - Repeat No Defects ............ Yes
[H] - Cars Count .................... No
[I] - Customer Name ................ Yes
[J] - Arrival Message ............... No
[K] - Lft/Rt Alarm Ref ............. Yes
[L] - Car ID With Alarm ............. No
[M] - Include Details In Realtime ... No
[N] - Advanced
[X] – Exit
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Enablingone ormore ofthes e options generates the anc illary mes s ages : A (axle
c ou nt), B (train s peed ), C (ambienttemperatu re), D (train length), E (s low train), F
(poweroff), and H (nu mberofc ars ). The otheroptions ofthe M es s ages menu aren't
u s ed to generate anc illary mes s ages .

3 To leave the M es s ages menu and retu rn to the S etu pmenu :

a P res s [Esc] ortype X.

The S etu pmenu reappears .

b S kipthe remainings teps .

4 To c hange the announce-axles s etting:

The M es s ages menu s hows whetherthe totalaxle c ou ntis to be partof(YES )ornot
partof(N O )pos t-train annou nc ements . W hen the H ighrange Trans d u c erM is c ou nts
alarm orVery S low Train alarm oc c u rs , the s ys tem won'tannou nc e the axle c ou nt,
even when this option is enabled .

Messages Settings
----------------------------------------
[A] - Axles ........................ YES
[B] - Speed ......................... NO
[C] - Temperature .................. YES

•
•
•

a S elec tAxles from the M es s ages menu .

The annou nc e-axles s ettingtoggles between annou nc e (YES )ornotannou nc e
(N O ). The A nnou nc e A xles option on the M es s ages menu c hanges . The
M es s ages menu reappears .

b Retu rn to s tep3.

5 To c hange the announce-speed s etting:

The M es s ages menu s hows whetherthe exits peed ofthe train is to be partof(YES )or
notpartof(N O )pos t-train annou nc ements .

Messages Settings
----------------------------------------
[A] - Axles ........................ YES
[B] - Speed ......................... NO
[C] - Temperature .................. YES

•
•
•

a S elec tSpeed from the M es s ages menu .

The annou nc e-s peed s ettingtoggles between annou nc e (YES )ornotannou nc e
(N O ). The A nnou nc e S peed option on the M es s ages menu c hanges . The
M es s ages menu reappears .

b Retu rn to s tep3.
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6 To c hange the announce-temperature s etting:

The M es s ages menu s hows whetherthe ambienttemperatu re (taken atthe s ite by the
s hield ed temperatu re probe as the train leaves the s ite)is to be partof(YES )ornot
partof(N O )pos t-train annou nc ements .

Messages Settings
----------------------------------------
[A] - Axles ........................ YES
[B] - Speed ......................... NO
[C] - Temperature .................. YES
[D] - Length ........................ NO

•
•
•

a S elec tTemperature from the M es s ages menu .

The annou nc e-temperatu re s ettingtoggles between annou nc e (YES )ornot
annou nc e (N O ). The A nnou nc e Temperatu re option on the M es s ages menu
c hanges . The M es s ages menu reappears .

b Retu rn to s tep3.

7 To c hange the announce-train-length s etting:

The M es s ages menu s hows whetherthe train lengthis to be partof(YES )ornotpart
of(N O )pos t-train annou nc ements . W hen the H ighrange Trans d u c erM is c ou nts alarm
orVery S low Train alarm oc c u rs , the s ys tem won'tannou nc e lengthoftrain, even when
this option is enabled .

Messages Settings
----------------------------------------
[A] - Axles ........................ YES
[B] - Speed ......................... NO
[C] - Temperature .................. YES
[D] - Length ........................ NO
[E] - Slow ......................... YES

•
•
•

a S elec tLength from the M es s ages menu .

The annou nc e-train-lengths ettingtoggles between annou nc e (YES )ornot
annou nc e (N O ). The A nnou nc e Train L engthoption on the M es s ages menu
c hanges . The M es s ages menu reappears .

b Retu rn to s tep3.

8 To c hange the announce-slow-train s etting:

The M es s ages menu s hows whethera mes s age ind ic atinga s low train (one going
7 mphors lower)is to be partof(YES )ornotpartof(N O )pos t-train annou nc ements .

a S elec tSlow from the M es s ages menu .
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The annou nc e-s low-train s ettingtoggles between annou nc e (YES )ornotannou nc e
(N O ). The A nnou nc e S low Train option on the M es s ages menu c hanges . The
M es s ages menu reappears .

b Retu rn to s tep3.

9 To c hange the announce-power-off s etting:

The M es s ages menu s hows whetherthe power-offmes s age is to be partof(YES )or
notpartof(N O )pos t-train annou nc ements . The generation ofthis mes s age d epend s
on battery voltage, notA C power. Itis generated wheneverthe voltage c omingfrom
the battery is les s than 12 . 6 VD C . A C powerneed neverhave been offto c au s e this to
happen. H owever, mos ttimes , itd oes ind ic ate thatA C powerhas been off, c au s ing
the battery to be d rained .

a S elec tPower Off from the M es s ages menu .

The annou nc e-power-offs ettingtoggles between annou nc e (YES )ornotannou nc e
(N O ). The A nnou nc e P owerO ffoption on the M es s ages menu c hanges . The
M es s ages menu reappears .

b Retu rn to s tep3.

10 To c hange the repeat-no-defect-message s etting:

The M es s ages menu s hows whetherthe no-d efec tmes s age is to be repeated (YES )or
notrepeated (N O ).

•
•
•

F) Power Off................... YES
G) Repeat No Defects........... YES
H) Cars Count.................. NO

•
•
•

a S elec tRepeat No Defects from the M es s ages menu .

The repeat-no-d efec t-mes s age s ettingtoggles between enabled (YES )and
d is abled (N O ). The RepeatN o D efec ts option on the M es s ages menu c hanges .
The M es s ages menu reappears .

b Retu rn to s tep3.

11 To c hange the announce-number-of-cars s etting:

The M es s ages menu s hows whetherthe nu mberofc ars is to be partof(YES )ornot
partof(N O )pos t-train annou nc ements .

a S elec tCars Count from the M es s ages menu .

The annou nc e-nu mber-of-c ars s ettingtoggles between annou nc e (YES )ornot
annou nc e (N O ). The A nnou nc e N u mberofC ars option on the M es s ages menu
c hanges . The M es s ages menu reappears .

b Retu rn to s tep3.
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12 To c hange the announce-customer-name s etting:

The M es s ages menu s hows whetherthe c u s tomer's railroad name is to be partof
(YES )ornotpartof(N O )ofallannou nc ements .

•
•

H) Cars Count.................. NO
I) Customer Name............... YES
J) Arrival Message............. YES

•
•
•

a S elec tCustomer Name from the M es s ages menu .

The annou nc e-c u s tomer-name s ettingtoggles between annou nc e (YES )ornot
annou nc e (N O ). The A nnou nc e C u s tomerN ame option on the M es s ages menu
c hanges . The M es s ages menu reappears .

b Retu rn to s tep3.

13 To c hange the announce-arrival-message s etting:

The M es s ages menu s hows whetheran arrivalmes s age annou nc es (YES )ord oes n't
annou nc e (N O )train arrivalatthe s ite.

a S elec tArrival Message from the M es s ages menu .

The annou nc e-arrival-mes s age s ettingtoggles between annou nc e (YES )ornot
annou nc e (N O ). The A nnou nc e Train A rrivaloption on the M es s ages menu
c hanges . The M es s ages menu reappears .

b Retu rn to s tep3.

14 To c hange the left-right-alarm-reference s etting:

The M es s ages menu s hows whetherthe alarm referenc e is annou nc ed as leftorright
(YES )oras north, s ou th, eas t, orwes t(N O ).

a S elec tLft/Rt Alarm Ref from the M es s ages menu .

The left-right-alarm-referenc e s ettingtoggles between YES and N O . The
A nnou nc e L eft-RightA larm Referenc e option on the M es s ages menu c hanges .
The M es s ages menu reappears .

b Retu rn to s tep3.
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15 To c hange the Car ID With Alarm s etting:

The M es s ages menu s hows whetherc ar-id entific ation information is to be annou nc ed
(YES )ornotannou nc ed (N O ). W hen this option is s etto YES , and an Exc eption
A larm is fou nd on a c ar, the c ar-id entific ation information is inc lu d ed in the pos t-train
annou nc ementforthe train havingthe Exc eption A larm. This , ofc ou rs e, willonly
happen ifthe A EIoption on the Eq u ipmentS ettings menu is enabled (YES )and the
A EIs u bs ys tem is fu nc tioningproperly d u ringtrain pas s age.

•
•
•

[L] - Car ID With Alarm ............. No
[M] - Announce Differentials ........ No
[O] - Advanced
[X] – Exit

a S elec tCar ID With Alarm from the M es s ages menu .

The annou nc e-c ar-id entific ation s ettingtoggles between enabled (YES )and
d is abled (N O ). The A nnou nc e C arId entific ation option on the M es s ages menu
c hanges . The M es s ages menu reappears .

b Retu rn to s tep3.

16 To c hange the s ettingforDifferentials annou nc ements :

S elec tthe menu option to toggle the c u rrents tatu s ofannou nc ementfrom enabled
(YES )to d is abled (N O ).

•
•
•

[L] - Car ID With Alarm ............. No
[M] - Announce Differentials ........ No
[O] - Advanced
[X] – Exit

17 To view M es s ages S ettings (A d vanc ed ):

S elec tAdvanced from the M es s ages S ettings .

•
•
•

[L] - Car ID With Alarm ............. No
[M] - Announce Differentials ........ No
[O] - Advanced
[X] – Exit
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18 To c hange Announce Hot Wheels orAnnounce High/Wide s ettings :

Messages Settings (Advanced)
----------------------------------------
[A] - Announce Hot Wheels .......... Yes
[B] - Announce High/Wide ........... Yes
[C] - Rebroadcast Time Limit ..... 5 min
[D] - Rebroadcast DTMF Code ........ 001
[E] - Num EOT Repeats ................ 1
[F] - EOT Repeat Delay .......... 5 sec
[X] – Exit

S elec tthe menu item to s tepthrou ghoptions Yes , N /E O nly, S /W O nly, orN o.

19 To c hange the Rebroadcast Time Limit s etting:

a S elec tRebroadcast Time Limit from the M es s ages menu .

This promptappears .

Rebroadcast Time Limit message setting (default = 5 min)
Enter a value from 0 to 999:

Ifthe new limithas les s than three d igits , type lead ingzeros .

b Type the three-d igitvalu e.

c Retu rn to s tep3.

20 To c hange the rebroadcast-DTMF-code s etting:

The M es s ages menu s hows the rebroad c as t-D TM F-c od e s etting. The s tored D TM F
c od e is the tou c htone d igits thattriggera rebroad c as t. Upto three d igits may be
entered into this s etu pparameter. The S martS c anN G²s ys tem monitors rad io traffic .
W hen itrec eives the properD TM F c od e, itwillrebroad c as tthe las tend -of-train
mes s age, provid ed the req u es tEO T timerhas n'texpired .

Messages Settings (Advanced)
----------------------------------------
[A] - Announce Hot Wheels .......... Yes
[B] - Announce High/Wide ........... Yes
[C] - Rebroadcast Time Limit ..... 5 min
[D] - Rebroadcast DTMF Code ........ 001
[E] - Num EOT Repeats ................ 1
[F] - EOT Repeat Delay .......... 5 sec
[X] - Exit
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a S elec tRebroadcast DTMF Code from the M es s ages menu .

This promptappears .

Rebroadcast DTMF Code message setting (default = 001)
Enter a DTMF code (Esc to clear):

b Type the new D TM F c od e orpres s [Esc] .

c Ifyou typed one ortwo d igits , pres s [Enter].

The Rebroad c as tD TM F C od e option on the M es s ages menu c hanges and the
M es s ages menu reappears . Ifyou typed only nond igits and then pres s ed [Enter],
the rebroad c as tfu nc tion wou ld be tu rned off.

d Retu rn to s tep3.

21 To c hange the number-of-repeats s etting:

The M es s ages menu s hows a valu e forhow many times the EO T annou nc ement
s hou ld be repeated . Valid valu es range from 0 throu gh5. W hen s etto zero, the EO T
annou nc ementis s poken onc e withno repeats . W hen s etto five, the EO T
annou nc ementis s poken onc e withfive repeats fora totalnu mberofs ix times .

Messages Settings (Advanced)
----------------------------------------
[A] - Announce Hot Wheels .......... Yes
[B] - Announce High/Wide ........... Yes
[C] - Rebroadcast Time Limit ..... 5 min
[D] - Rebroadcast DTMF Code ........ 001
[E] - Num EOT Repeats ................ 1
[F] - EOT Repeat Delay .......... 5 sec
[X] – Exit

a S elec tNum EOT Repeats from the M es s ages menu .

This promptappears .

Num EOT Repeats message setting (default = 1)
Enter a value between 0 and 5:

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

c Type a d igitles s than 6.

A lltyped nond igits are ignored .

Ifyou type a valu e greaterthan 5, this errormes s age and promptappear.

Invalid value specified

Ifyou type an ac c eptable valu e, the N u mberofRepeats option on the M es s ages
menu c hanges , and the M es s ages menu reappears .
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d Ifyou getan errormes s age, retu rn to s tepb.

e Ifyou d on'tgetan errormes s age, retu rn to s tep3.

22 To c hange the time-between-repeats s etting:

The M es s ages menu s hows a valu e forhow many s ec ond s s hou ld elaps e between
EO T annou nc ementrepeats . Valid valu es range from 0 throu gh360 .

•
•
•

[E] - Num EOT Repeats ................ 1
[F] - EOT Repeat Delay .......... 5 sec
[X] – Exit

a S elec tEOT Repeat Delay from the M es s ages menu .

This promptappears .

EOT Repeat Delay message setting (default = 10)
Enter a value between 0 and 999:

Ifthe new valu e has les s than three d igits , type lead ingzeros to make itthree d igits
longorpres s [Enter] aftertypingone ortwo d igits .

b To notc hange the valu e, pres s [Esc] and retu rn to s tep3.

4.2.8 AEI Reader Parameters

The A EIread erparameters d irec tly affec thow the A EIread ers operate to ac q u ire tags while a
train is pas s ingthe s ite.

To s etorc hange any ofthe A EIread erparameters :

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

•
•

[G] - Messages Settings
[H] - AEI Settings
[I] - Load Default Setup Parameters

•
•
•
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2 S elec tAEI Settings to ac c es s menu options .

AEI Settings
----------------------------------------
[A] - ID Separation .............. 2 IDs
[B] - Consecutive Reads ........ 2 Reads
[C] - MPRR Frequency ....... 915.000 MHz
[D] - MPRR Attenuation ............... 0
[E] - Multi-Track Tag Filter .. Disabled
[F] - AEI Reader Interface
[G] - Tag Reader Test
[X] - Exit

ID Separation s pec ifies the nu mberofinterveningtags thatmu s tbe read and reported
before a given tagis reported again. Valid valu es are 1 , 2 , 3, and 4. The d efau ltis
2 .

Consecutive Reads s pec ifies the nu mberoftimes thata tagmu s tbe read before itis
c ons id ered a valid (reportable)tag. Valid valu es are 1 , 2 , 3, and 4. The d efau ltis
2 .

MPRR Frequency s pec ifies the trans c eiverfreq u enc y ofthe M P RR read er.

MPRR Attenuation s ets the RF attenu ation in 1 d B inc rements overa range of10 d B
from a maximu m ou tpu tof2 W at0 -d B attenu ation to a minimu m of20 0 mW ou tpu t
at10 -d B attenu ation.

 The Multi-Track Tag Filter , when enabled , u s es firmware algorithms to filterc ros s -
trac kread s bas ed on append ed times tamps and tagd ata s hared from ad jac ent
read ers .

The AEI Reader Interface allows ford irec tc ommu nic ation withthe A EIread erand is
u s ed primarily ford iagnos tic pu rpos es .

 The Tag Reader Test willallow you to wave a tagin frontofthe read er, and the
d etec torwillprod u c e an au d ible beepand printou tthe taginformation. The
d etec torwills imu late a trac kc irc u its ignaland energize the antennas . A fterward ,
the logwills how a Train C anc eled event.

3 To c hange the ID Separation parameter:

S elec tthe ID Separation option to toggle from 1 to 2 , from 2 to 3, from 3 to 4, orfrom 4 to
1 .

4 To c hange the Consecutive Reads parameter:

S elec tthe Consecutive Reads option to toggle from 1 to 2 , from 2 to 3, from 3 to 4, or
from 4 to 1 .
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5 S elec tthe MPRR Frequency s ettingto c hange the operatingfreq u enc y.

This mes s age appears .

Select a frequency:
[A] - 903.750 MHz
[B] - 911.500 MHz
[C] - 915.000 MHz
[D] - 918.500 MHz
[E] - 921.500 MHz

Enterfreq u enc y s elec tion. The A EIRead erP arameters menu reappears .

6 S elec tMPRR Attenuation to attenu ate the RF ou tpu ts ignal.

This mes s age appears .

MPRR Attenuation AEI setting (default = 0)
Enter a value between 0 and 10:

Entera valu e “N N ”(between 1 and 10 ), inc lu d inglead ingzeros . This parameters ets the
RF attenu ation in 1 d B inc rements overa range of10 d B from a maximu m ou tpu tof2 W at
0 -d B attenu ation to a minimu m of20 0 mW ou tpu tat10 -d B attenu ation.

7 S elec tMulti-Track Tag Filter to toggle between Enabled and Disable.

W hen enabled , firmware algorithms are u tilized to filterou tc ros s -trac kread s .

8 To enterthe AEI reader interface , s elec toption.

This mes s age appears .

Entering AEI Reader Interface
<Type EXIT to quit>

9 To leave the A EIread erinterfac e:

a Type EXIT

b P res s [Enter] .

10 To leave the A EIRead erP arameters menu and retu rn to the S etu pmenu , type X.

This promptappears .

Initialize Reader now (Y/N)

11 To initialize the read er, type Y.

The S etu pmenu reappears .

12 To notinitialize the read er, type N.

The S etu pmenu reappears .

13 S elec tTag Reader Test to initiate tes tmod e.
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4.2.9 Load Default Setup Parameters

A n option to load d efau lts etu pparameters was inc lu d ed to as s is tins tallers in s ettingu pa new
s ys tem . W hen this menu item is s elec ted , the parameters lis ted below are as s igned the
valu es lis ted below. A "yes " aftera parametermeans thatitis "enabled . " A "no" means thatit
is " d is abled . " The blanks after"Rebroad D TM F C od e" mean thatitis d is abled .

Alarm Settings
-------------------------------------------------------------------------------------------------
Absolute................................. 170 Differential............................. 150
Hot Wheel................................ 900 Cold Rails................................. 3
Cold Rail Temp............................ 10 Cold Res Counter........................... 3
Differential Enabled..................... Yes

Alarm Settings (Advanced)
-------------------------------------------------------------------------------------------------
Carside Slope........................... 1.31 Carside Minimum.......................... 155
Res Test: Minimum Rail Avg................ 25 Res Test: Minimum Wheel Avg............... 28
Bearing DSR Capture Temp................. 100 Wheel DSR Capture Temp................... 300
Max Alarms................................ 13

Equipment Settings
-------------------------------------------------------------------------------------------------
Dragger.................................. Yes Hot Wheel................................ Yes
Hot Bearing.............................. Yes High Load................................. No
Wide Load................................. No AEI....................................... No
Presence Hardware........................ Yes Advance Transducers....................... No
Scanner Heater AC Monitor................ Yes Main AC Power Monitor..................... No
DC Power Monitor.......................... No Surge Protector Monitor................... No

Equipment Settings (Advanced)
-------------------------------------------------------------------------------------------------
Carside Slope............................ Yes Winter Cycle....................... Oct - Mar
Gate Distance........................ 24.0 in Dragger Debounce Time................. 100 ms
Pre Train Dragger Dist.................. 6 ft Pre Train High/Wide Dist................ 6 ft
Presence Timeout Period............... 10 sec System Voltage.......................... 12 V
Resistor Test........................ Enabled Clearance Mode................... Multiplexed
Clearance Type.................... Light Beam Transducer Gain....................... Normal
Transducer Type..................... Magnetic

Message Settings
-------------------------------------------------------------------------------------------------
Arrival Message........................... No Customer Name............................ Yes
Axles.................................... Yes Speed..................................... No
Temperature............................... No Slow..................................... Yes
Power Off................................. No Repeat No Defects........................ Yes
Length.................................... No Cars Count................................ No
Lft/Rt Alarm Ref......................... Yes Car ID With Alarm......................... No
Announce Differentials.................... No Include Details In Realtime............... No

Message Settings (Advanced)
-------------------------------------------------------------------------------------------------
Announce Hot Wheels....................... No Announce High/Wide....................... Yes
Rebroadcast Time Limit................. 5 min Rebroadcast DTMF Code.................... 001
Num EOT Repeats............................ 1 EOT Repeat Delay....................... 5 sec

•
•
•
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Network Settings
-------------------------------------------------------------------------------------------------
Use Static Address....................... Yes Static IP........................ 10.14.22.56
Static Mask.................... 255.255.255.0 Default Gateway.................. 192.168.1.1
DNS Server....................... 192.168.1.1 TELNET Port............................... 23
FTP Port.................................. 21 HTTP Port................................. 80
HTTPS Port.............................. 8080 Use Wifi.................................. No
Wifi Inactivity Timeout............... 10 min

Sunshots
-------------------------------------------------------------------------------------------------
Sunshot Override.......................... No Scanner Orientation........................ 0
Latitude............................. 35.0456 Longitude........................... -85.3097
Dynamic Scan Window Start................. 10 Dynamic Scan Window End................... 38

Port Settings
-------------------------------------------------------------------------------------------------
COM1........................ Baud 19200 NA/NA COM2........................ Baud 19200 NA/NA
COM3........................ Baud 19200 NA/NA COM4........................ Baud 19200 NA/NA
COM5........................ Baud 19200 NA/NA COM6........................ Baud 19200 NA/NA
RS485........................ Baud 9600 NA/NA Page Lines................................ 30

AEI Settings
-------------------------------------------------------------------------------------------------
Tag Reader Type......................... None ID Separation.............................. 2
Consecutive Reads.......................... 2 RF Frequency (MHz)................... 915.000
RF Attenuation (dB)........................ 0 Multi-Track Tag Filter.............. Disabled

Scanner Calibration Date / Digital Potentiometer Settings
-------------------------------------------------------------------------------------------------
Rail 1 Type III....... 07/12/2020 14:45 / 55 Rail 2 Type III....... 07/12/2020 14:52 / 69
Wheel 1 Type III....... 07/12/2020 14:49 / 41 Wheel 2 Type III....... 07/12/2020 14:54 / 63

Resistor Baseline
-------------------------------------------------------------------------------------------------
Rail 1 Type III....................... Valid Rail 2 Type III....................... Valid
Wheel 1 Type III....................... Valid Wheel 2 Type III....................... Valid
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To load the d efau lts etu pparameters :

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

•
•
•

[H] - AEI Settings
[I] - Load Default Setup Parameters
[J] - COM Port Settings
[K] - Network Settings
[L] - Talker Mode ....... Talk on Defect
[M] - N/E Integ Mode ...... 5A-Maint Req
[N] - S/W Integ Mode ...... 5A-Maint Req
[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

2 S elec tLoad Default Setup Parameters.

This promptappears .

This will save the settings.
Are you sure? (y/n)

3 To notload d efau lts etu pparameters :

Type N.

This mes s age appears , followed by the S etu pmenu .

Settings will not be saved

4 To load d efau lts etu pparameters :

Type Y.

This mes s age appears , followed by the S etu pmenu .

Please type 'setup' to save settings.
Press escape to abandon changes.

Type “s etu p”to s ave s ettings .

Saving settings
Settings saved

L oad ingtakes abou ta s ec ond . W hen finis hed , the S etu pmenu reappears .
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4.2.10 COM1, COM2, COM3, COM4, & COM6

To c hange the parameters fors erialportCOMx :

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pmenu looks like this .

•
•
•

[J] - COM Port Settings
[K] - Network Settings
[L] - Talker Mode ....... Talk on Defect
[M] - N/E Integ Mode ...... 5A-Maint Req
[N] - S/W Integ Mode ...... 5A-Maint Req
[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

2 S elec tthe COM Port Settings s u bmenu to view options .

COM Port Settings
----------------------------------------
[A] - COM1 19200
[B] - COM2 19200
[C] - COM3 19200
[D] - COM4 19200
[E] - COM6 19200
[F] - RS485 9600
[G] - Page Lines .................... 30
[X] – Exit

3 S elec tthe COMx option to ed itc u rrents ettings .

Uart Settings
----------------------------------------
[A] - Baud Rate .................. 19200
[B] - Flow control ................ None
[X] – Exit

4 To c hange the Baud Rate , type A to inc rementally s tepthrou ghthe s elec tion options .
A vailable s ettings are: 150 , 30 0 , 60 0 , 1 2 0 0 , 240 0 , 48 0 0 , 960 0 , 1920 0 , 38 40 0 , 57 60 0 , and
11520 0 .

5 To c hange the Parity s etting, type B to inc rementally s tepthrou ghs elec tion options .
A vailable s ettings are N one, M u lti, O d d , and Even.

6 Ifyou are d one c hangingthe parameters forCOMx , type X.

The S etu pmenu reappears .
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4.2.11 Network Settings

To c hange the Network Settings:

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pM enu looks like this .

•
•
•

[K] - Network Settings
[L] - Talker Mode ....... Talk on Defect
[M] - N/E Integ Mode ...... 5A-Maint Req
[N] - S/W Integ Mode ...... 5A-Maint Req
[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

2 S elec tthe Network Settings menu .

A menu and promptlike this appears . To ac c es s /c hange any ofthe menu options , type
the letterthatc orres pond s to the d es ired s etting.

Network Settings
----------------------------------------
[A] - IP Settings
[B] - Use Wifi ...................... No
[C] - Wifi Inactivity Timeout ... 10 min
[D] - HTTP port ..................... 80
[E] - HTTPS port .................. 8080
[F] - FTP port ...................... 21
[G] - TELNET port ................... 23
[H] - Load default network settings
[X] – Exit

4.2.12 Talker Mode

The TalkerM od e option lets you s elec twhetherannou nc ements are mad e when a train with
no alarms orintegrity failu res is s c anned . The TalkFreely mod e is the normaltalkermod e. In
this mod e, the s ys tem makes annou nc ements even when d efec ts are notd etec ted . In Talkon
D efec tmod e, the s ys tem makes annou nc ements only when an alarm orintegrity failu re is
d etec ted . The d efau ltTalkerM od e is TalkFreely.
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To c hange the Talker Mode s etting:

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pM enu looks like this .

•
•
•

[L] - Talker Mode ....... Talk on Defect
[M] - N/E Integ Mode ...... 5A-Maint Req
[N] - S/W Integ Mode ...... 5A-Maint Req
[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

2 S elec tTalker Mode to toggle the s etting. A vailable options are Talkon D efec torTalk
Freely.

4.2.13 Integrity Mode

The N /E IntegM od e and S /W IntegM od e options letyou s elec tthe integrity c las s ific ation, 5A
or5B , fortrains travelingin the N /E d irec tion and the S /W d irec tion.

W ithintegrity c las s ific ation mod e 5A , any d raggerorc learanc e-related integrity failu re
c ond ition willres u ltin an "Integrity Failu re" annou nc ement, and any otherintegrity failu re
c ond ition willres u ltin a "M aintenanc e Req u ired " annou nc ement.

W ithmod e 5B , any d etec ted integrity failu re c ond ition willres u ltin an “Integrity Failu re”
annou nc ement.

To c hange the Integrity Mode s etting:

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pM enu looks like this .

•
•
•

[L] - Talker Mode ....... Talk on Defect
[M] - N/E Integ Mode ...... 5A-Maint Req
[N] - S/W Integ Mode ...... 5A-Maint Req
[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

2 S elec tN/E Integ Mode orS/W Integ Mode to toggle between the 5A or5B s ettings .
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4.2.14 Velocity

The Veloc ity s ettingind ic ates to whic hofthe N G²’ s c omm ports the ins talled Veloc ity mod u le
is c onnec ted . To c hange the Velocity s etting:

1 B e s u re thatthe S etu pmenu is d is played .

The S etu pM enu looks like this .

•
•
•

[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

2 S elec tVelocity to s tepthrou ghC O M ports ettings . A vailable options are C O M 2 , C O M 3,
C O M 4, C O M 6, orD is abled .

4.2.15 Customer Initials

To c hange the Customer Initials s etting:

2 B e s u re thatthe S etu pmenu is d is played .

The S etu pM enu looks like this .

•
•
•

[O] - Velocity ................... COM 3
[P] - Customer Initials ........... BNSF
[X] – Exit

3 S elec tCustomer Initials to enterthe new s etting.

4.3 System Functions Menu

To exec u te one ormore s ys tem fu nc tions :

1 B e s u re thatthe M ain menu is d is played .

The M ain menu looks like this .

•
•
•

[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] - Exit
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2 S elec tthe S ys tem Fu nc tions menu .

A menu and promptlike this appears . To ac c es s any ofthe S ys tem Fu nc tions menu
options , type the letterthatc orres pond s to the d es ired menu option.

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Radio Inhibit
[D] - Start Manual Train
[E] - 1KHz Test Tone
[F] - Auto-Calibration
[G] - Reboot System
[H] - Delete All Stored Train Data
[I] - Clear Event Log
[J] - Update Menu
[K] - Maintenance Menu
[L] - Volume up (3)
[M] - Volume down (3)
[N] - Resistor Baseline Data
[O] - Radio Programming Menu
[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] – Exit

Ifa train is atthe s ite when the S ys tem Fu nc tions menu is generated , " *** Train Is Present
***" is d is played ju s tabove the menu head erforthe S ys tem Fu nc tions menu . D u ringthat
time, ifyou s elec tany item on the S ys tem Fu nc tions menu , you willbe prompted with
"Train Is Present. Continue?" You mu s ttype Y to c ontinu e. N ote thatmos titems on the
S ys tems Fu nc tions menu s hou ld notbe performed while a train is pres entatthe s ite.

3 To leave the S ys tem Fu nc tions menu and retu rn to the M ain menu :

a Type X. The M ain menu reappears .

b S kipthe remainings teps .

4 To exec u te the radio test :

The Radio Test option on the S ys tem Fu nc tions menu is u s ed to broad c as ta s hort
mes s age throu ghthe s peakerand throu ghthe rad io. Us ingthis option lets you verify that
the s peakerand rad io are workingproperly.

A ts ingle-trac ks ites , the textofthe mes s age is u s u ally "Tes ting, B N S F, milepos t(milepost
number), tes ting, one, two, three, fou r, five, fou r, three, two, one, tes ting. " A tmu ltitrac k
s ites , the textofthe mes s age is u s u ally "Tes ting, B N S F, milepos t(milepost number), trac k
(track designation), tes ting, one, two, three, fou r, five, fou r, three, two, one, tes ting. "
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System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test

•
•
•

a S elec tRadio Test from the S ys tem Fu nc tions menu .

Ifthe s ys tem is n'tc u rrently makingany othervoic e annou nc ements , itbegins the Rad io
Tes tannou nc ement. A fterthe annou nc ementfinis hes , the S ys tem Fu nc tions menu
reappears .

Ifthe s ys tem is c u rrently makinga voic e annou nc ement, the firmware d is plays the
mes s age " S ys tem Is C u rrently M akingVoic e A nnou nc ements ! Try A gain L ater" and
red is plays the S ys tem Fu nc tions menu .

b W hile lis teningto the mes s age, lookatthe P TT L ED on the d is play panel.

The PTT LED s hou ld be lit.

Ifthis L ED is n'tlit, the s ys tem's ability to s end a mes s age to the rad io mightbe
inhibited by the Rad io Inhibitoption on the S ys tem Fu nc tions menu . Ifthe rad io is
inhibited , the res u lts ofthis c hec kare invalid .

c Retu rn to s tep3.

5 To exec u te the vocabulary test :

The Vocabulary Test option on the S ys tem Fu nc tions menu is u s ed to enu nc iate allof
the s tored s peec hphras es . This annou nc ementis broad c as tthrou ghthe s peaker, bu tnot
throu ghthe rad io. Therefore, itis n'taffec ted by the Radio Inhibit option beingenabled .

The textofthe mes s age is "zero, one, two, three, fou r, five, s ix, beep, s even, eight, nine,
not-working, beep, B N S F, milepos t, main-3, s ys tem-working, no-d efec ts , main-1 , main-2 ,
rebroad c as t, hotwheel, d efec t, axle, d ragging-equ ipment-near, north, s ou th, third , fou rth,
rail, eas t, wes t, trac k, throu gh, hotJou rnal, S hifted L oad -near, you -have-a-d efec t, tes ting,
ins pec t-from , train-too-s low, total-axles , s peed , temperatu re, length, minu s , point, firs t,
s ec ond , ins pec t-remaind er-of-train, left, right, s id e, load , mid d le, high-load , wid e-load ,
power-off, exc es s -alarms , repeat, X , Y , Z, total-c ars , d etec tor-ou t, d etec tor-alarm ,
s c anner-res is tor-tes t, beginning-in, minu tes , A , B , C , D , E , F, G, H , I, J, K, L , M , N , O , P , Q ,
R, S , T, U, V , W , X , Y , Z, c ar-ID , no, alarm . "

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Radio Inhibit

•
•
•
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a S elec tVocabulary Test from the S ys tem Fu nc tions menu .

Ifthe s ys tem is n'tc u rrently makingany othervoic e annou nc ements , itbegins the
Voc abu lary Tes tannou nc ement. A fterthe annou nc ementfinis hes , the S ys tem
Fu nc tions menu reappears .

Ifthe s ys tem is c u rrently makinga voic e annou nc ement, the firmware d is plays the
" S ys tem Is C u rrently M akingVoic e A nnou nc ements ! Try A gain L ater" mes s age and
the S ys tem Fu nc tions menu reappears .

b Retu rn to s tep3.

6 To exec u te the radio inhibit :

The Rad io Inhibitoption is u s ed to preventrad io ac tivation forthree minu tes . D u ringthis
time, any annou nc ements generated by the s ys tem are broad c as tthrou ghthe s peaker, bu t
notthrou ghthe rad io. This featu re may be overrid d en by rec allingthis s u bmenu and then
typingN.

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Radio Inhibit

•
•
•

a S elec tRadio Inhibit from the S ys tem Fu nc tions menu .

This promptappears .

PTT disabled for 3 minutes

b S elec tRe-enable rad io P TT to d is able Rad io Inhibit.

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Re-enable radio PTT

•
•
•

c Return to s tep3.

7 To initiate the Start Manual Train fu nc tion:

In M anu alTrain M od e, the s ys tem opens allthe s hu tters and s imu lates trans d u c erpu ls es
forabou tone minu te. D u ringthis time, a pers on c an c hec kvariou s as pec ts ofthe ins talled
c omponents . In this mod e, the s ys tem ru ns the rampfu nc tion withou tgeneratingheats .
The train is marked as a tes ttrain. There won'tbe any voltage applied to the s c anner
inpu ts .

This is a timed tes tthats hou ld gate approximately 164 s imu lated axles . You c an s topthis
tes tby s elec tingthe S topM anu alTrain option.
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The d ata generated forthis tes ttrain is s tored in the Tes tTrain d irec tory, whic hc ontains
d ata on the las ttes ttrain only. The L as tTes tTrain reportgets its d ata from this d irec tory.

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Radio Inhibit
[D] - Start Manual Train
[E] - 1KHz Test Tone

•
•
•

a S elec tStart Manual Train from the S ys tem Fu nc tions menu .

This promptappears .

Train Arrival

There willbe an arrivalmes s age broad c as tthrou ghthe s peakeronly. D u ringthe tes t
train, the TO 1 & TO 2 L ED s on the D is play P anelwillflas hwitheac hs imu lated axle.

A fterabou ta minu te, this promptappears and the pos ttrain annou nc ements willbe
broad c as toverthe s peaker.

Train Departure

b Retu rn to s tep3.

8 To generate the 1KHz test tone :

The 1KH z Tes tTone option is u s ed to generate a c ontinu ou s 1KH z tone forabou t
5 s ec ond s . This tes ttone is to broad c as tthrou ghthe s peakerand the rad io.

a S elec t1KHz Test Tone from the S ys tem Fu nc tions menu .

Ifthe s ys tem is n'tc u rrently makingany othervoic e annou nc ements , itbegins the tone.

Ifthe s ys tem is c u rrently makinga voic e annou nc ement, the firmware d is plays the
mes s age " S ys tem Is C u rrently M akingVoic e A nnou nc ements ! Try A gain L ater" and
red is plays the S ys tem Fu nc tions menu .

b W hile lis teningto the tone, lookatthe P TT L ED s on the d is play panel.

The PTT LED s hou ld be lit.

Ifthis L ED is n'tlit, the s ys tem's ability to s end a tone to the rad io mightbe inhibited by
the Rad io Inhibitoption on the S ys tem Fu nc tions menu . Ifthe rad io is inhibited , the
res u lts ofthis c hec kare invalid .

c Retu rn to s tep3.
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9 To s tartAuto-Calibration :

The S martS c anN G²s ys tem s elf-c alibrates its pyrometerinterfac e c irc u itry. You need only
pu ta preheated c alibrated heats ou rc e on a s c annerand plac e the s ys tem in
au toc alibration mod e by u s ingthe A u to-C alibration option. The s ys tem then s c ans all
pyrometerinpu ts u ntilthe s ignalfrom the c alibrated heats ou rc e is loc ated . The nec es s ary
ad ju s tments to the related interfac e c irc u itry are au tomatic ally mad e while the s ys tem
monitors its own progres s by analyzingc hanges in the heats ignals . O nc e the proc ed u re
has been c ompleted , au toc alibration mod e is d is engaged , and the c alibration res u lts are
d is played on you rc ompu ter. Formore d etails , s ee Appendix D - Calibration of Type III
Scanners .

a P lac e a preheated c alibrated heats ou rc e on the s c annerto be c alibrated .

b S elec tAuto-Calibration from the S ys tem Fu nc tions menu .

The S martS c anN G²s ys tem willnow c alibrate the c hannelas s oc iated withthe s c anner
on whic hthe heats ou rc e has been plac ed . Follow alongon you rinterfac e s c reen u ntil
you s ee " A u to-C alibration D is engaged . " This mes s age is an ind ic ation thatthe s ys tem
is d one withthe c alibration proc ed u re. To abortthe proc es s , pres s [Esc] (on you r
c ompu ter)orremove the heats ou rc e (from the s c anner).

c W hen " A u to-C alibration D is engaged " is d is played on you rc ompu ter, remove the
c alibrated heats ou rc e.

Upon c ompletion ofau toc alibration, the s ys tem ac q u ires the s c annerres is tor
temperatu re bas eline valu es . The proc es s begins witha 20 -minu te waitperiod in
whic hthe res is tors are allowed to c oold own. The s ys tem c ou nts d own d u ringthis
period , s ou nd inga tone eac hminu te. A fterthe 20 -minu te c oold own period , the s ys tem
opens and c los es the s hu tters fora period of8 minu tes .

d Retu rn to s tep3.

10 To forc e a system reset:

The Remote S ys tem Res etoption allows you to forc e a s ys tem res etthrou gha remote
c onnec tion. Itc an als o be u s ed loc ally.

a S elec tRemote System RESET from the S ys tem Fu nc tions menu .

This promptappears .

Remote System RESET
Are you sure? (y/n)

b To notres etthe s ys tem :

- Type N.

The S ys tem Fu nc tions menu reappears .

- Retu rn to s tep3.
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c To res etthe s ys tem , type Y.

This mes s age appears .

Restarting in 2 seconds
Waiting 2sec to start 'A' to abort
Configured IP = 0.0.0.0
Configured Mask = 0.0.0.0
MAC Address= 00:03:f4:08:8c:fe

Comm is booting...
Starting telnet task on port 23... running.

The system has finished booting.

Ifc onnec ted loc ally, aftera few s ec ond s , the prompt“P res s ES C forthe M ain M enu ”
appears .

d Retu rn to s tep3.

11 To delete all stored train data:

The D elete A llS tored Train D ata option allows you to eras e alls tored train d ata. This
enc ompas s es alld ata on the trains in the Trains d irec tory, Exc eptions d irec tory, and Tes t
Train d irec tory. A fterd eletingallthe train d ata, there is n'tany way ofregeneratingit. The
d ata is gone forever.

•
•
•

[G] - Reboot System
[H] - Delete All Stored Train Data
[I] - Clear Event Log
[K] - Update Menu

•
•
•

a S elec tDelete All Stored Train Data from the S ys tem Fu nc tions menu .

This promptappears .

Are you sure? (y/n)

b To notd elete alls tored train d ata:

- Type N.

The S ys tem Fu nc tions menu reappears .

- Retu rn to s tep3.

c To d elete alls tored train d ata, type Y.

This mes s age appears .

Train data cleared.
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d Retu rn to s tep3.

12 To delete all events s tored in the EventL og:

The C learEventL ogoption is u s ed to eras e allevents s tored in the EventL ogand
d is played on the EventL ogreport. A fterd eletingthe log, there is n'tany way of
regeneratingit. The d ata is gone forever.

•
•

[G] - Reboot System
[H] - Delete All Stored Train Data
[I] - Clear Event Log
[J] - Update Menu

•
•
•

a S elec tClear Event Log from the S ys tem Fu nc tions menu .

This promptappears .

Are you sure? (y/n)

b To notd elete allevents s tored in the EventL og:

- Type N.

The S ys tem Fu nc tions menu reappears .

- Retu rn to s tep3.

c To d elete allevents s tored in the EventL og, type Y.

The S ys tem Fu nc tions menu reappears .

d Retu rn to s tep3.

13 Update Menu (s oftware u pd ate):

•
•

[H] - Delete All Stored Train Data
[I] - Clear Event Log
[J] - Update Menu
[K] - Maintenance Menu

•
•
•

a S elec tUpdate Menu from the S ys tem Fu nc tions menu .
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This promptappears .

Update Menu
----------------------------------------
[A] - Select Update File
[X] - Exit

b C hoos e the Select Update File from the Upd ate Fu nc tions menu .

This promptappears .

Select update file:

[A] - NS_00-69.ng
[B] - NS_00-70.ng

d S elec tthe appropriate file from the menu options and follow the prompts to u pd ate the
N G²’ s s oftware.

14 To view the maintenanc e menu :

•
•

[K] - Maintenance Menu
[L] - Volume up (3)
[M] - Volume down (3)

•
•
•

S elec tthe Maintenance Menu from the S ys tem Fu nc tions menu .

A promptlike this appears .

SmartSCAN NG2, MP/KP:1234.5, Track:Single
06/10/2020 08:42:03, 13.9V, 69°F
Maintenance Menu
----------------------------------------
[A] - View maintenance statistics
[B] - Reset System Health
[C] - Re-evaluate last 40 trains.
[D] - Maintenance email list
[X] – Exit
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15 To view maintenanc e s tatis tic s :

S elec tthe View Maintenance Statistics option from the maintenanc e menu .

Information like this is d is played .

Calculating statistics ...

-------------------------------------------------------------------------------
STATISTICS Trains Evaluated: 40 Days Spanned: 3

Cold Cold
Resistor Avg Scanner Resistor Amb

Scanner Max Avg Max Avg CF cnt % cnt % Batt Temp
----------------------------------------------------- ----------------
East Brng 63 11 282 242 0 1 2 0 0 Avg 13.8 +67
West Brng 57 12 300 281 0 1 2 0 0 Max 13.9 +74
East Whl 144 1 299 276 0 0 0 0 0 Min 13.7 +65
West Whl 268 24 298 257 0 0 0 0 0
........................................................................
Transducer Data
-----------------------------------
Total Axles Scanned.......... 13283
Total Txd. Miscounts......... 5
Percent Miscounts............ 0.04%
Trains With Miscounts........ 3
Trains In Sample............. 40
Percent Trains W/ Miscounts.. 7.5%
-------------------------------------------------------------------------------

Hardware Status
...............................................................................
East Bearing Scanner............Pass
West Bearing Scanner............Pass
East Wheel Scanner..............Pass
West Wheel Scanner..............Pass
Gating Transducers..............Needs Attention

Possible Cause: Slow train movements, improper loading of transducers,
transducer connections intermittent, transducer not adjusted correctly
on rail, or defective transducer

5% had Reverse Direction Detected

Ambient Temperature Probe.......Pass
Power...........................Pass
Presence Hardware...............Pass
Dragger.........................Disabled
High Load Detector..............Disabled
Wide Load Detector..............Disabled
AEI Subsystem...................Pass

16 To res ets ys tem health:

Maintenance Menu
----------------------------------------
[A] - View maintenance statistics
[B] - Reset System Health
[C] - Re-evaluate last 40 trains.
[D] - Maintenance email list
[X] - Exit

a S elec tReset System Health from the M aintenanc e menu .
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A promptlike this appears .

Are you sure? (y/n)

b To notres ets ys tem health:

- Type N.

The M aintenanc e M enu reappears .

c To res ets ys tem health, type Y. This promptappears .

System health cleared

The M aintenanc e M enu reappears .

17 To re-evalu ate the las t40 trains :

a S elec tRe-evaluate last 40 trains from the M aintenanc e menu .

A promptlike this appears .

Are you sure? (y/n)

This option allows you to reload the s tatis tic s from the las t40 trains afters ys tem health
has been res et.

b Type X to retu rn to the S ys tem Fu nc tions menu .

18 To ac c es s Maintenance email list :

Maintenance Menu
----------------------------------------
[A] - View maintenance statistics
[B] - Reset System Health
[C] - Re-evaluate last 40 trains.
[D] - Maintenance email list
[X] – Exit

a S elec tMaintenance email list from the M aintenanc e menu .

A promptlike this appears .

SmartSCAN NG2, MP/KP:1234.5, Track:Single
06/10/2020 09:07:51, 13.9V, 69°F
Maintenance email list
----------------------------------------
[A] - southern.technologies.corp@gmail.com
[B] - bwalls@southern-tech.com
[P] - New email address
[Q] - Email subject: Tyner Track 2
[X] - Exit

b S elec tNew email address to ad d a new ad d res s ors elec texis tingad d res s to ed itor
d elete from the lis t.
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c Type Q to ed itemails u bjec t.

d Type X to retu rn to the S ys tem Fu nc tions menu .

19 To ad ju s ts peakervolu me:

•
•
•

[L] - Volume up (3)
[M] - Volume down (3)
[N] - Resistor Baseline Data

•
•
•

There are 10 s elec table volu me levels (0 -9). L evel-0 is minimu m volu me and L evel-9 is the
maximu m volu me. The c u rrentvolu me s ettingis ind ic ated in parenthes is .

a From the S ys tem Fu nc tions menu , s elec tVolume up to inc rementc u rrentvolu me level
orVolume down to d ec rementlevel.

b Retu rn to s tep3.

20 To view Resistor Baseline Data :

•
•
•

[N] - Resistor Baseline Data
[O] - Radio Programming Menu
[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit

a S elec tResistor Baseline Data from the S ys tem Fu nc tions menu .

A promptlike this appears .

Resistor Data
-----------------------------------------------------------------------------------------
VOLTS AMB DATE TIME STATUS 30 40 50 60 70 80 90 100 110 120 130 Offset

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
-----------------------------------------------------------------------------------------
Rail 1 (Type III)
14.3 68 08/24/18 10:12 VALID 202,203,208,208,205,208,209,211,215,217,220

221,227,232,235,239,240,240,240,240,240,240,240,240,240,240,240,240,240 60
Rail 2 (Type III)
14.3 68 08/24/18 10:12 VALID 218,225,225,225,225,225,225,225,225,225,225

225,225,225,225,225,225,225,225,225,225,225,225,225,225,225,225,225,225 75
Wheel 1 (Type III)
14.3 68 08/24/18 10:12 VALID 178,190,196,191,193,194,197,201,199,205,201

207,209,214,217,218,221,222,224,231,227,233,236,238,241,244,246,249,252 108
Wheel 2 (Type III)
14.3 68 08/24/18 10:12 VALID 172,180,183,175,178,182,179,180,184,182,187

191,193,198,201,202,209,209,212,214,216,220,223,226,229,232,235,238,241 114

b Type X to retu rn to the S ys tem Fu nc tions menu .

c Retu rn to s tep3.
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21 To c hange orview Radio Programming Menu :

•
•
•

[O] - Radio Programming Menu
[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit

a S elec tRadio Programming Menu from the S ys tem Fu nc tions menu .

A promptlike this appears .

Identifying radio type...
Reading radio data...

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/01/2020 07:00:58, 13.7V, 79°F
DTX-160 Firmware version: 1.05
Radio Programming Menu Transmit Receive
-------------------------------------------------------
[A] - Channel 1...................... 160.920 160.920
[B] - Channel 2...................... 160.480 160.480
[C] - Channel 3...................... 161.565 160.395
[D] - Channel 4...................... 160.455 160.455
[E] - Channel 5...................... 160.440 160.440
[F] - Channel 6...................... 160.440 160.440
[G] - Channel 7...................... 160.440 160.440
[H] - Channel 8...................... 160.440 160.440
[I] - Carrier Detect On/Off (-dBm) ...... 80.0 / 90.0
[J] - Current channel ...................... HW control
[X] - Exit

b S elec tc hannelto ed itfreq u enc ies .

c S elec tC arrierD etec tto ed its ettings .

The default value for Carrier Detect On is 110.0 (-dBm)
Enter new Carrier Detect On (-dBm) value between 060.0 and 127.0 (###.#):

d Type X to retu rn to the S ys tem Fu nc tions menu .

e Retu rn to s tep3.

22 To perform a Scanner test (ford iagnos tic pu rpos es ):

•
•
•

[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit

a S elec tScanner test from the S ys tem Fu nc tions menu .
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A promptlike this appears .

East rail bearing scanner pot: 63
West rail bearing scanner pot: 70
East rail wheel scanner pot: 63
West rail wheel scanner pot: 60

The test will time out after 10 minutes
You can end the test early by pressing any key.

Beginning test...

East bearing West bearing East wheel West wheel
0 1 0 24

A lls c anners willopen s hu tters and begin s c anningforheat. Res u lts are d is played on
the prompt.

b Type any key to retu rn to the S ys tem Fu nc tions menu .

c Retu rn to s tep3.

23 To perform a Calibrate Frauscher Transducers :

•
•
•

[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit

a S elec tCalibrate Frauscher Transducers from the S ys tem Fu nc tions menu .

A promptlike this appears .

Which transducer?
[A] - Transducer 1
[B] - Transducer 2
[C] - Both

S elec ta trans d u c er(orboth)to initiate c alibration.

Are you sure? (y/n)

Sending calibration signal...
Calibration started, please wait up to 60 seconds...
Calibration complete
Transducer 1: Success

b Type any key to retu rn to the S ys tem Fu nc tions menu .

c Retu rn to s tep3.
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24 To perform a Virtual gate test :

•
•
•

[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit

a S elec tVirtual gate test from the S ys tem Fu nc tions menu .

A promptlike this appears .

Select a scanner:
[1] - East Rail
[2] - West Rail
[3] - East Wheel
[4] - West Wheel

S elec ta s c annerto initiate tes t.

Are you sure? (y/n)

You have 2 minutes to test.
Test running, press any key to abort the test...

W hile in Virtu alGate Tes tM od e, the goalis to s imu late a wheelthatpas s es overthe
gatingtrans d u c ers and then c ontinu es movingto the s c anneru nd ertes t. The s ys tem
notifies you when the s imu lated wheelis in the virtu algate area by c yc lingthe s hu tters .
The followings teps d es c ribe how to u s e the Virtu alGate Tes tM od e.

 From the Virtu alGate Tes tM od e menu , s elec ta s c annerin whic hyou wantto s ee
its Virtu alGate pos ition.

 S wipe ac ros s the GatingTrans d u c ers witha metalobjec tin the d irec tion ofthe
s c anneru nd ertes t. M aintain a s peed fas terthan 1 . 6 s ec ond s between s ens ors .

 S wipe ac ros s the s ens ors again. H owever, this time c ontinu e movingthe metal
objec tto the s c anneru nd ertes twhile maintaininga c ons tants peed .

 The s hu tters rapid ly c yc le one time to ind ic ate when the s ys tem is lookingforheat
in the virtu alwind ow loc ated atthe s c anner, whic hs hou ld be atthe time thatthe
metalobjec t(s imu lated axle)pas s es the s c anner. If the shutters do not cycle, the
entry for closest transducer (TO1 or TO2) may be incorrect.

 S imu latingvariou s axle s peed s , repeatas need ed to c onfirm s ettings .

The tes tmod e ru ns fortwo minu tes before timingou t. O therwis e, any keypres s end s
the s es s ion. Rapid s hu tterflu tteris an ind ic ation thattwo minu tes have expired and the
tes thas end ed au tomatic ally. The eventlogrec ord s a c anc eled train atthe end ofthe
tes tings es s ion.

b Type any key to retu rn to the S ys tem Fu nc tions menu .

c Retu rn to s tep3.
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4.4 Replay EOT Announcement

The EO T mes s age forevery train thatis s tored in longterm memory c an be replayed throu gh
the loc als peaker. The replayingofthe EO T mes s age d oes notac tivate the P TT, s o itis n't
broad c as toverthe rad io.

To replay the train annou nc ementfora given train:

1 B e s u re thatthe M ain menu is d is played .

The M ain menu looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train
[G] - Train DSRs
[H] - AEI Diagnostic
[I] - Setup
[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] – Exit

2 S elec tReplay train.

Thes e prompts appear.

Enter train number:

Exception train? (y/n)

Text only? (y/n)
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3 Type the train nu mberand res pons es to prompts .

Ifyou typed a three-d igitvalid train nu mber, you 'llhearthe EO T annou nc ementthrou gh
the s peaker.

4 Ifyou typed one ortwo d igits , pres s [Enter].

Ifthe typed train nu mberis valid , pres s ing [Enter] prod u c es the annou nc ement.

4.5 System Security

This menu is only available d u ringinitials etu porwhen logged in withan ad minis trative
pas s word .
To view orc hange s ys tem s ec u rity s ettings :

B e s u re thatthe M ain menu is d is played .

The M ain menu looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train
[G] - Train DSRs
[H] - AEI Diagnostic
[I] - Setup
[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] - Exit

S elec tthe Security Menu . This menu /promptappears .

Security Menu
----------------------------------------
[A] - Admin password not set
[B] - User password not set
[C] - Change wifi password
[X] – Exit

S ys tem login withan ad minis trative pas s word allows allac c es s to s ys tem menu s .

S ys tem login withu s erpas s word allows ac c es s to reportmenu s and s ys tem fu nc tions menu
bu tres tric ts ac c es s to the s etu pmenu and s ec u rity menu .

S elec tan option to s etorc hange the pas s word .

Enter a new password (20 character maximum):
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5.0 Web/Secure Wieless User Interface

The web/s ec u re wireles s interfac e allows on-site and off-site ac c es s withthe s ys tem . This
interfac e allows the u s erto view reports and to mod ify s ys tem parameters .

To u s e the s ec u re wireles s interfac e loc ally, you need :

 A phone, tablet, orc ompu terwithW iFic apability

 C ommu nic ations brows er, whic his ins talled on the d evic e

Forremote ac c es s via a web brows er:

 A c ompu terwithinternetc onnec tivity

 A S martS c anN G²'withEthernetc onnec tivity

The S martS c anN G²web interfac e provid es :

 Train S u mmary report

 Train D etailreports

 S ys tem S tatu s report

 S ys tem c onfigu ration

 EventL ogreport

 S oftware u pd ate

To c onnec tto the S martS c anN G²remotely witha web brows er, the c ontrollermod u le mu s t
have an Ethernetc onnec tivity rou ted to the RJ45 c onnec toras s hown below.

E
th

e
rn

e
t

To make a wireles s loc alc onnec tion, the W iFis ettingmu s tbe enabled on the S martS c anN G².
S earc hforand s elec tthe N G networkon you rwireles s d evic e. Enterthe c orrec tW iFi
pas s word to make a s u c c es s fu lnetworkc onnec tion.
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To view the web page foryou rS martS c anN G², open a web brows eron you rc ompu ter. Enter
the u nit’ s IP ad d res s to the ad d res s barofyou rbrows er. L ogin witha s ec u rity pas s word .

S ee the example below. The c ontents ofyou rweb page willbe d ifferent.

C lic kthe “More”bu tton atthe bottom to load more train d ata.

The web page head erinc lu d es the s ite’ s Kilometerpos torM ilepos t, Trac kD es ignator, S ite ID ,
D ate, Time, B attery voltage, Temperatu re, and L ogin s tatu s . The main page inc lu d es eight
tabs . Train S u mmary D ata (orExc eption Train S u mmary), S ys tem S tatu s , C onfigu ration, L ogs ,
M aintenanc e Info, S ys tem Fu nc tions , S oftware Upd ate, and A u to C al. C lic kingon the tabs will
c hange the d is play in the main bod y ofthe page.

A pop-u pind ic atorwillappearabove the tabs whenevera train is pres ent.
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O n the Train D ata tab between the Train S u mmary D ata labeland the head erforthe report
c olu mns is a key s howingthe variou s ind ic ators pres enton the report(axle alarms , Integrity
Failu res , S ys tem A larms , and D S R Rec ord s ). C ertain c olors and c harac ters atc ertain
loc ations arou nd a train's train nu mberind ic ate the pres enc e ofthes e items . H overingthe
mou s e pointerovera train nu mberals o prod u c es a pop-u pwind ow s howingany axle alarms ,
Integrity Failu res , and /orS ys tem A larms pres enton the train.

5.1 Train Data

To view the train d ata, left-c lic kthe Train Data tab. The Train S u mmary D ata willbe d is played
as d epic ted in the example above.

To view a train d etailreport, s lid e the mou s e pointerto highlightthe row forthe d es ired train in
the Train S u mmary D ata Table. L eft-c lic kto s elec tthe train. A new wind ow appears foreac h
Train Detail report. This reportals o has the S how A nnou nc ements and S how D S R C harts
bu ttons thatd is play ad d itionalwind ows and information and provid e replay and d ownload of
the s poken annou nc ements . S ee the example below.

•
•
•

See Section 6.0 Producing Reports for a detailed explanation of the various report headers.
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In the D S R d is play s ec tion ofthe Train D etailReport, a d rop-d own lis tprovid es two
options fors ortingthe D S R c harts . The d efau ltoption is , by “S c annerType”, and ,
when s elec ted , the D S R c harts are d is played withallthe bearings c anner-related
D S Rs firs tfollowed by allthe wheels c anner-related D S Rs . The otheroption is by
“A xle N u mber”, whic hs orts allofthe D S R rec ord s (bothbearingand wheels c anner
D S Rs )by axle nu mberand pres ents them in ord er, s tartingfrom the lowes taxle
nu mberrepres ented .

DSR Sort Options Example
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5.2 System Status

To view the s ys tem s tatu s , left-c lic kthe System Status tab. Grab and d ragthe s lid erbarto
view the fu llrange ofs ys tem s ettings . S ee the example d epic ted below.

•
•
•

B y c lic kingon the head erofa s ec tion, you c an c ontrac t/expand the d etails forthats ec tion.
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5.3 Configuration

To view the s ys tem c onfigu ration s ettings , left-c lic kthe Configuration tab. Then left-c lic kthe
c ategory tabs to view ored itthe variou s parameters . Ifnec es s ary, grab and d ragthe s lid er
barto view the fu llrange ofs ys tem s ettings . S ee the s amples d epic ted below.

To mod ify the c u rrents etting, c lic kon the parameterfield and type the new valu e. The Apply
Changes bu tton willbe ou tlined in red when c hanges have been entered . L eft-c lic kthe Apply
Changes bu tton to s ave c hanges . A n “Upd ate S u c c es s fu l”mes s age willappear.

Date/Time Tab
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Site Parameters Tab
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Alarm Settings Tab
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Alarm Settings (Advanced) Tab
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Equipment Settings Tab
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Equipment Settings (Advanced) Tab
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Messages Tab
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Messages Settings (Advanced) Tab
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Network Settings Tab
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Comm Port Settings Tab
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AEI Settings Tab
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Import/Export Tab
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5.4 System Event Log

The L ogreportis u s ed ford iagnos tic s . A s c ertain s ys tem events oc c u r, entries are pos ted into
a log. Eac htime an entry is mad e into this log, itrec eives an eventnu mber, the d ate and time
thatthe eventwas rec ord ed , and an eventd es c ription. Events are lis ted in c hronologic al
ord er, beginningwiththe mos trec entevent.

To view the logreport, left-c lic kthe Logs tab. Us e the d ropd own menu to s elec tthe L og
Type, eitherEvent Log orSecurity Log . S ee the EventL ogs ample d epic ted below.

C lic kthe “More”bu tton atthe bottom to load more events .
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5.5 Maintenance Information

L eft-c lic kthe Maintenance Info tab to view maintenanc e d ata. L eft-c lic kC hange Train Range
to c hange the range oftrains u s ed formaintenanc e c alc u lations . The d efau ltrange is the las t
forty trains .
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5.6 System Functions

S ome bu tnotalls ys tem fu nc tions c an be ac c es s ed remotely. L eft-c lic kthe Systems
Functions tab to view available options . L eft-c lic kthe c orres pond ingbu tton to initiate the
d es ired fu nc tion.

•
•
•
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S ys tem Fu nc tions (c ont. )

•
•
•
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5.7 Software Update

To perform a remote s oftware u pd ate, left-c lic kthe Software Update tab. This tab is the only
way to u pload s oftware pac kages onto the d etec tor. O nc e a pac kage is on the d etec tor, the
u s erc an ins talliteitherby u s ingthis tab orby u s ingthe S erialInterfac e.

The Upload bu tton is u s ed to load a new s oftware pac kage onto the d etec torfors u bs eq u ent
ins tallation. To u pload a new file, left-c lic kon the Upload bu tton. S earc hforand s elec ta
s oftware file on you rc ompu ter. O nly two files c an be s tored ata time. Ifthere are alread y two
files , you mu s td elete one before u pload inganother.

W hen the u pload is c omplete, left-c lic kthe Update bu tton and follow the ins tru c tions to u pd ate
the s oftware. The Update bu tton is u s ed to ins talla previou s ly u pload ed s oftware pac kets o
thatitbec omes the d etec tor's operatings oftware.
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5.8 Calibration

To perform the au tomatic s c annerc alibration fu nc tion, in the S c annerA u to C alibration s ec tion
ofthe C alibration page, left-c lic kthe Start bu tton.

N ote thatthe Frau s c herTrans d u c erC alibration s ec tion ofthe C alibration page willbe
d is played only ifthe s ys tem has been c onfigu red to u s e Frau s c hertrans d u c ers . The
Trans d u c erType option u nd erthe S etu p/Equ ipmentmenu mu s tbe s etto Frau s c her.

To perform Frau s c herc alibration, s elec tTO 1 , TO 2 , orboth–then left-c lic k the Start
Calibration bu tton.
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6.0 Producing Reports

The S martS c anN G²s ys tem provid es :

 Train S u mmary report

 Train D etailreport

 Exc eption S u mmary report

 extend ed Exc eption D etailreport

 abbreviated Exc eption D etailreport

 S ys tem S tatu s report

 A EID iagnos tic D etailreport

 EventL ogreport

 M aintenanc e report

This s ec tion s hows a s ample ofeac hreportwitha d es c ription ofeac hfield . Itals o lis ts
s tep-by-s tepins tru c tions on prod u c ingeac hreportbothon-site and off-site . The ins tru c tions
foreac hreports tartwithyou beingatthe M ain menu , whic his d es c ribed below.

1 Ifon-site, plu gyou rc ompu terinto the S martS c anN G²s erialportC O M 1 .

C
O

M
1

2 Tu rn on you rc ompu ter.

3 B e s u re thatyou rc ompu terhas ins talled c ommu nic ations s oftware, thatitis s etto u s e
fu ll-d u plex, and thatthe bau d rate is s etto 19, 2 0 0 .

Us e you rc ommu nic ations s oftware to open a L O G file and c aptu re the whole s es s ion
to the file. W hen you rs es s ion is c omplete, you may then view whatyou have d one
withan ed itor, printitwitha printer, ors tore itforlaterretrieval.

4 O n you rc ompu ter, open a L O G file.

5 Ifoff-site, es tablis hc ommu nic ations withthe S martS c anN G²via Ethernetormod em
as appropriate.
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6 P res s [Esc].

Ifa pas s word has previou s ly been as s igned , this promptappears .

Enter password:

7 Type as s igned pas s word .

8 To getthe s erialinterfac e to c ome u p, pres s [Esc] .

The M ain menu appears .

Main Menu – Comm
----------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train
[G] - Train DSRs
[H] - AEI Diagnostic
[I] - Setup
[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] – Exit

A tthe above prompt, you c an prod u c e one ofthe lis ted reports s elec tingthe
appropriate option.

Ifa train is atthe s ite when the M ain menu is generated , " * * * Train Is P res ent* * * " is
d is played ju s tabove the menu head erforthe M ain menu .

9 W hen d one, c los e the L O G file.

10 To exitthe s erialinterfac e and retu rn the s ys tem to normaloperation, type X.

W hen a s es s ion end s , ifa mod em was u s ed , the s ys tem s end s variou s c ommand s to
the mod em to prepare itforfu tu re u s e. Ifatany time d u ringthe d is c onnec tproc ed u re,
lines s u c has "+++A TH 0 " appearon you rs c reen, thes e are merely c ommand s
preparingthe mod em forfu rtheru s e. They s hou ld n'tbe c ons tru ed as anythingthatis
meantforthe u s er.
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6.1 Train Summary Report

The Train S u mmary reportlis ts alltrains c u rrently s tored in the Trains d irec tory. A train
nu mberis s hown foreac htrain entry s o thata Train D etailreportmay eas ily be prod u c ed for
any train lis ted on the s u mmary.

The reportis d ivid ed into a head ers ec tion and a d etails ec tion. The head ers ec tion c ontains
generalinformation abou tthe s ite. The d etails ec tion c ontains s u mmary information on eac h
train thatpas s ed the s ite.

The S martS c anN G²s ys tem c alc u lates a c hec ks u m foreac htrain. This c hec ks u m is s tored
withthe train d ata. L ater, when the s ys tem retrieves this d ata, itrec alc u lates the c hec ks u m . If
the two c hec ks u ms d on'tmatc h, the Train S u mmary reports o s tates in the d etails ec tion. S o,
ins tead ofgettinga train rec ord , you 'llgeta c hec ks u m-errorline.

B elow is a s ample ofpartofa Train S u mmary report. The c ontents ofyou rreportwillbe
d ifferent. The vers ion information in the s ample below is forillu s trative pu rpos es only. It
d oes n'trepres entany realreleas e ofthe firmware.

===============================================================================
Southern Technologies Corporation
Next Generation Detector System

TRAIN SUMMARY
===============================================================================
Software Version: BNSF0001 2020-07-10 MP/KP: 1234.5

Track: Single
Current Alarm Settings
Critical...... 170 Carside Slope... 1.31
Differential.. 150 Cold Rail Temp.. 10
Hot Wheel..... 900

Total Trains: 100
-------------------------------------------------------------------------------------------

D Bearing Wheel
TxD Counts i Speed Average Maximum Amb

Train# Date Time Cars Axles TO1 TO2 r Min Max Xit East West East West Temp Bat
-------------------------------------------------------------------------------------------
W117A 05/11/24 04:21 16 70 70 70 N 40 40 40 18 18 827 21 -2F 14.6v
W116 05/11/24 04:17 16 70 70 70 N 40 40 40 18 18 826 21 -2F 14.6v
B115A 05/11/24 01:01 203 832 832 832 N 60 60 60 188 19 18 21 -2F 14.6v

114 05/10/24 09:48 203 832 832 832 N 60 60 60 18 19 18 21 -2F 14.6v
113 05/10/24 09:44 203 832 832 832 N 60 60 60 18 19 18 21 -2F 14.6v
B112S 05/10/24 09:10 16 70 70 70 N 40 40 40 5 4 18 21 -2F 14.6v
B111A 05/10/24 09:55 16 70 70 70 N 40 40 40 21 17 18 21 -2F 14.6v
B110A 05/10/24 09:49 16 70 70 70 N 40 40 40 21 18 18 21 -2F 14.6v
109S 05/10/24 09:47 16 70 70 70 N 40 40 40 1 1 21 21 -2F 14.6v
108S 05/10/24 09:45 16 70 70 70 N 40 40 40 1 1 21 21 -2F 14.6v
B107A* 05/10/24 09:11 21 86 86 86 S 39 39 39 30 30 205 207 -2F 14.6v
B106A* 05/10/24 09:09 21 86 86 86 S 39 39 39 30 30 205 207 -2F 14.6v

B105BC 07/12/24 13:43 16 70 70 70 S 19 19 19 23 21 21 24 -2F 14.6v
B104AC 07/12/24 13:40 16 70 70 70 N 20 20 20 21 24 21 24 -2F 14.6v
B103AC 07/12/24 13:09 16 70 70 70 S 19 19 19 23 21 21 24 -2F 14.6v
102S* 07/12/24 11:33 26 118 118 118 N 40 40 40 26 26 60 64 -2F 14.6v
101S* 07/12/24 11:28 26 118 118 118 N 40 40 40 26 26 60 64 -2F 14.6v

•
•
•

END OF REPORT - Press any key...



124 S m artS c anN G²O perator's Gu id e forB N S F, E UD -2 0 2 0 1 8 7 -0 0 Rev. 2

The table below lis ts the field s from the head ers ec tion and the c ontents ofeac hfield .

Heading Contents of Field

S oftware
Vers ion

The vers ion nu mberand its releas e d ate, whic his in yyyy/mm/d d format.
This firmware res id es on the proc es s ormod u les .

M P /KP The five-d igitmilepos t/kilometerpos tofthe s ite. Section 4.0 - Serial
Interface tells how to c hange this valu e u s ingthe M P /KP s u bmenu .

Trac k The trac kd es ignatorofthe s ite. Fors ingle-trac ks ites , the valu e is S ingle.
Ford ou ble-trac ks ites , valid valu es are N orth, S ou th, Eas t, W es t, M ain 1 ,
M ain 2 , M ain 3, and M id d le. Section 4.0 - Serial Interface tells how to s et
this valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

C u rrentA larm
S ettings

The alarm parameters c u rrently d efined in the s ys tem s etu p. Thes e valu es
were in plac e atthe time this reportwas ru n.

• The valu e afterA bs olu te is s etby the A bs olu te option on the A larm
S ettings menu .

• The valu e afterD ifferentialis s etby the D ifferentialoption on the A larm
S ettings menu .

• The head ingH otW heelonly appears when the H otwheeloption on the
Eq u ipmentS ettings menu is enabled . The valu e afterH otW heelis s et
by the H otwheeloption on the A larm S ettings menu .

• The valu e afterC ars id e S lope is s etby the C ars id e S lope option on the
A larm S ettings menu .

• The valu e afterM inimu m is s etby the C ars id e M inimu m option on the
A larm S ettings menu .

• The valu e afterC old RailTempis s etby the C old RailTemperatu re
option on the A larm S ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es .

TotalTrains The totalnu mberoftrains withd ata c u rrently s tored in the N G².
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The table below lis ts the field s from the d etails ec tion and the c ontents ofeac hfield .

Heading Contents of Field

Train# The nu mberthatid entifies the train in the Trains d irec tory.

There is one u nlabeled c olu mn between thos e labeled "Train#" and "D ate. "
This c olu mn c an c ontain A , B, I, S, ornothing. If" A , " an Exc eption A larm
was d etec ted on the train. If"I, " an Integrity Failu re was d etec ted . If" B , "
bothan Exc eption A larm and an Integrity Failu re were d etec ted . If" S , " a
S ys tem A larm was d etec ted , bu tExc eption A larms and Integrity Failu res
weren’ t. Ifblank, no Exc eption A larm, Integrity Failu re, orS ys tem A larm was
d etec ted .

D ate The d ate the train arrived atthe s ite. D ate is in mm/d d /yy format. Section
4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate and Time
s u bmenu ofthe S etu pmenu .

Time The time the train arrived atthe s ite. Time is in 24-hou rhh: mm format,
where 8 a. m . is 0 8 : 0 0 , noon is 12 : 0 0 , 8 p. m . is 20 : 0 0 , and mid nightis 0 0 : 0 0 .
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

C ars The totalnu mberofc ars c ou nted by the S martS c anN G²s ys tem .

A xles The totalnu mberofaxles c ou nted by the S martS c anN G²s ys tem .

TO 1 The totalnu mberofhits c ou nted by gatingtrans d u c erTO 1 . TO 1 is the firs t
gatingtrans d u c ergoingnorthoreas tfrom the bearings c anner. Itis the
gatingtrans d u c erc los es tto the bearings c anner.

TO 2 The totalnu mberofhits c ou nted by gatingtrans d u c erTO 2 . TO 2 is the
s ec ond gatingtrans d u c ergoingnorthoreas tfrom the bearings c anner. Itis
the gatingtrans d u c erfarthes tfrom the bearings c anner.

D ir The d irec tion the train was traveling. Valid valu es are N , S , E , and W .

S peed (mph) The train's minimu m , maximu m , and exits peed in miles perhou r.

B earing
A verage

Und erthis head ingare two c olu mns , one foreac hbearings c anner,
c ontainingthe average temperatu re read by the bearings c anners . Ifthe
trac korientation is eas tand wes t, the bearings c anners are labeled north
and s ou th. Ifthe trac korientation is northand s ou th, they are labeled eas t
and wes t.

W heel
M aximu m

Und erthis head ingare two c olu mns , one foreac hwheels c anner, c ontaining
the maximu m temperatu re read by the wheels c anners . Ifthe trac k
orientation is eas tand wes t, the wheels c anners are labeled northand s ou th.
Ifthe trac korientation is northand s ou th, they are labeled eas tand wes t.
This field appears only when the H otwheeloption on the Eq u ipmentS ettings
menu is enabled .

A EITags The totalnu mberofA EItags s tored . The nu mberoftagpairs fou nd plu s
thos e s ingle tags thatlac ka matc h. The A EIs u bs ys tem is enabled u s ingthe
A EIoption on the Eq u ipmentS ettings menu .

A mb Temp The ambienttemperatu re, in d egrees Fahrenheit, atthe time the train arrived
atthe s ite.

B at The s ys tem battery voltage atthe time the train pas s ed the s ite.
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To prod u c e a Train S u mmary report:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

Main Menu - Comm
----------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report

•
•
•

2 S elec tTrain Summary.

A tany time you c an interru ptthe printingofthe reportby pres s ingES C

3 The M ain menu reappears u pon c ompletion ofthe report.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

4 W hen d one, c los e the L O G file.

5 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.

6.2 Train Detail Report

The Train D etailreportprovid es d etailed information on a s ingle train. W hen c hoos ingthis
report, you 'llbe prompted fora train nu mber. W hen prompted , entera train nu mberfrom the
Train S u mmary report. The train nu mberappears u nd erthe c olu mn titled "Train#" in the d etail
s ec tion ofthe Train S u mmary report.

C ars id e S lope alarm d etec tion is enabled /d is abled u s ingthe C ars id e S lope option on the
Eq u ipmentS ettings menu . H otwheelalarm reportingis enabled /d is abled u s ingthe H otwheel
option on the Eq u ipmentS ettings menu . The A EIs u bs ys tem is enabled /d is abled u s ingthe
A EIoption on the Eq u ipmentS ettings menu .

W here wheels c anners are properly ins talled , wheeltemperatu res are always rec ord ed , even if
the H otwheeloption is d is abled . O n the otherhand , ifthe A EIoption is d is abled d u ringtrain
pas s age, no A EIinformation is rec ord ed . Ifthe C ars id e S lope option is d is abled d u ringtrain
pas s age, no C ars id e S lope alarms are generated . B u t, ifitis enabled atthe time a reportis
req u es ted , a c ars id e-s lope alarm-limitline is generated foreac hc arofthe train.
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B elow is a s ample ofpartofa Train D etailreportwhen boththe A EIoption and the H otwheel
option on the Eq u ipmentS ettings menu were enabled atthe time the reportwas req u es ted .
The C ars id e S lope option on the Eq u ipmentS ettings menu was d is abled . A ls o, boththe A EI
and H otwheeloptions were enabled while the s pec ified train was pas s ingthe s ite. The
c ontents ofyou rreportwillbe d ifferent. The vers ion information in the s ample below is for
illu s trative pu rpos es only. Itd oes n'trepres entany realreleas e ofthe firmware.

===============================================================================
Southern Technologies Corporation
Next Generation Detector System

TRAIN DETAIL
===============================================================================
Train#: 117 Axles: 70 Speed MP/KP: 1234.5
Date: 05/11/24 Cars: 16 Min: 40 Track: Single
Time: 04:21 Direction: North Max: 40 Temperature: -2F

Shutters Open: 26 Avg: 40 Battery: 14.6v
Length: 971 Exit: 40

===============================================================================
Resistor Txdr

Scanner Max Avg Read Req CF Counts Alarm Limit Carside Parms
-------------------------------- ------- ------------------ -------------
East Brng 18 18 1 0T 0 TO1 70 Critical 170 Slope: 1.31
West Brng 18 18 1 0T 0 TO2 70 Minimum: 155
East Whl 827 29 0 0T 0 Differential 150
West Whl 21 21 0 0T 0 Hot Wheel 600

Cold Rail Temp 10
Resistor Test Mode: Enabled
Shutter close times: 0, 0, 0, 0
===============================================================================
Software Version: BNSF0001 2020-07-10

-------------------------------------------------------------------------------
System Alarms

None

-------------------------------------------------------------------------------
Integrity Failures

None

-------------------------------------------------------------------------------
Axle Alarm Summary

Axle 39 East Hot Wheel (suppressed)

-------------------------------------------------------------------------------
Announcements made

" "
" b n s f milepost 1 2 3 4 point 5 "
" "
" b n s f milepost 1 2 3 4 point 5 no defects repeat no defects total axles 7 0 "

•
•
•

(continued on next page)

Train D etail
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Train D etail(c ontinu ed )

•
•
•

--------------------------------------------------------------------------
Rail Wheel

Car Axle East West East West ON OFF PW1 PW2 Alarms
--------------------------------------------------------------------------

1 1 18 18 18 21 33 82 21 20
2 18 18 18 21 33 62 21 20
3 18 18 18 21 33 62 21 20
4 18 18 18 21 33 528 20 20
5 18 18 18 21 33 62 20 20
6 18 18 18 21 33 62 20 20

Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

2 7 18 18 18 21 33 141 21 20
8 18 18 18 21 33 62 20 20
9 18 18 18 21 33 528 21 20
10 18 18 18 21 33 62 21 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

3 11 18 18 18 21 33 140 20 20
12 18 18 18 21 33 62 20 20
13 18 18 18 21 33 528 21 20
14 18 18 18 21 33 62 20 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

4 15 18 18 18 21 33 140 20 20
16 18 18 18 21 33 62 21 20
17 18 18 18 21 33 528 21 20
18 18 18 18 21 33 62 20 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

5 19 18 18 18 21 33 140 21 20
20 18 18 18 21 33 62 20 20
21 18 18 18 21 33 528 21 20
22 18 18 18 21 33 62 21 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

6 23 18 18 18 21 33 140 20 20
24 18 18 18 21 33 62 21 20
25 18 18 18 21 33 528 21 20
26 18 18 18 21 33 62 21 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

7 27 18 18 18 21 33 140 20 20
28 18 18 18 21 33 62 21 20
29 18 18 18 21 33 528 21 20
30 18 18 18 21 33 62 20 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

8 31 18 18 18 21 33 140 21 20
32 18 18 18 21 33 62 20 20
33 18 18 18 21 33 528 20 20
34 18 18 18 21 33 62 21 20
Carside Ave: East 18 West 18 Carside Alarms: East 178 West 178

•
•
•
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The Train D etailreportis d ivid ed into three s ec tions . The head ers ec tion c ontains general
information abou tthe s ite (like the M P /KP )and s ome d etailinformation abou tthe s pec ific train
(like the train's exits peed )thatpas s ed the s ite. The d etails ec tion c ontains more d etailed
information (like the c arnu mber)abou tthe s pec ific train. In between thes e two s ec tions is the
s ys tem-events s ec tion, whic hc ontains allS ys tem A larms and Exc eption A larms as s oc iated
withthe train.

The S martS c anN G²s ys tem c alc u lates a c hec ks u m foreac htrain. This c hec ks u m is s tored
withthe train d ata. L ater, when the s ys tem retrieves this d ata, itrec alc u lates the c hec ks u m . If
the two c hec ks u ms d on'tmatc h, the Train D etailreports o s tates (as s hown below).

Southern Technologies Corporation
Next Generation Detector System

TRAIN DETAIL
==============================================================================
CHECKSUM ERROR: StartAddr 134879 EndAddr 134930

In ad d ition, eac haxle has a c hec ks u m as s oc iated withit. Ifan axle is d etermined to have an
invalid c hec ks u m , the Train D etailreports o s tates in the as s oc iated axle's row (as s hown
below).

Southern Technologies Corporation
Next Generation Detector System

TRAIN DETAIL
==============================================================================

•
•
•

------------------------------------------------------------------------------
Car Axle Trk North South ON OFF PW1 PW2 Alarms
------------------------------------------------------------------------------
1 1 0 56 21 25 0 6 6

2 0 57 21 25 59 6 6
3 0 56 21 25 59 8 8
4 CHECKSUM ERROR: StartAddr 136416 EndAddr 136427
5 1 56 21 25 59 6 6
6 1 56 21 25 59 6 6

2 7 2 56 20 25 162 6 6
8 2 56 21 25 59 6 6

•
•
•
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The table below lis ts the field s from the head ers ec tion and the c ontents ofeac hfield .

Heading Contents of Field

Train# The nu mberthatid entifies the train in the Trains d irec tory.

D ate The d ate the train arrived atthe s ite. The d ate is in mm/d d /yy format.
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

Time The time the train arrived atthe s ite. Time is in 24-hou rhh: mm format,
where 8 a. m . is 0 8 : 0 0 , noon is 12 : 0 0 , 8 p. m . is 20 : 0 0 , and mid nightis 0 0 : 0 0 .
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

A xles The totalnu mberofaxles c ou nted by the S martS c anN G²s ys tem .

C ars The totalnu mberofc ars c ou nted by the S martS c anN G²s ys tem .

D irec tion The d irec tion the train was traveling. Valid valu es are N orth, S ou th, Eas t,
and W es t.

S hu tters O pen The nu mberofs ec ond s ittookthe train to pas s overthe s ite.

L ength The lengthofthe train in feet.

S peed The train's minimu m , maximu m , average, and exits peed s in miles perhou r.

M P /KP The five-d igitmilepos t/kilometerpos tofthe s ite. Section 4.0 - Serial
Interface tells how to c hange this valu e u s ingthe M P /KP s u bmenu ofthe
S etu pmenu .

Trac k The trac kd es ignatorofthe s ite. Fors ingle-trac ks ites , the valu e is S ingle.
Ford ou ble-trac ks ites , valid valu es are N orth, S ou th, Eas t, W es t, M ain 1 ,
M ain 2 , M ain 3, and M id d le. Section 4.0- Serial Interface tells how to s et
this valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

Temperatu re The ambienttemperatu re atthe time the train arrived atthe s ite.
Temperatu re is in d egrees Fahrenheit.

B attery The s ys tem battery voltage atthe time the train pas s ed the s ite.

S c anner L oc ation ofthe bearingand wheels c anners . Ifthe trac korientation is eas t
and wes t, the s c anners are labeled northand s ou th. Ifthe trac korientation
is northand s ou th, they are labeled eas tand wes t. The wheels c annerfield
only appears when H otwheelalarm reportingis enabled u s ingthe H otwheel
option on the Eq u ipmentS ettings menu .

M ax The maximu m temperatu re, above the ambienttemperatu re in d egrees
Fahrenheit, rec ord ed by the bearings c anneron a given rails id e. For
example, ifthe ambienttemperatu re (atthe time the train arrived atthe s ite)
is 7 7 °F (25°C ), and the valu e in this field is 112 , the maximu m temperatu re
wou ld be 1 8 9°F (8 7 . 2°C ).

A vg The average temperatu re, above the ambienttemperatu re in d egrees
Fahrenheit, c alc u lated from allrec ord ed temperatu res from the bearing
s c anneron a given rails id e. Forexample, ifthe ambienttemperatu re (atthe
time the train arrived atthe s ite)is 8 6°F (30 °C )and the valu e in this field is
55, the average temperatu re wou ld be 141°F (60 . 6°C ).
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Heading Contents of Field

Res is tor
Read

The s c annerres is tortemperatu re (read aftertrain pas s age), in d egrees
Fahrenheit, rec ord ed by the bearings c anneron a given rails id e.

Res is tor
Req

The res is tortemperatu re, in d egrees Fahrenheit, req u ired by the s c anneron
a given rails id e to avoid a C old Res is toralarm . This valu e was c alc u lated
u s ingthe amou ntoftime the s hu tters were open and the Res is torTes tM od e
option in effec tatthe time the train exits the s ite. Ifthe Res is torTes tM od e
option is d is abled , a zero appears in this field .

O ne offive u pperc as e letters follows the Res is torReq temperatu re.

B The bas eline res is torintegrity tes tmethod was u s ed forthis train.
D The res is torintegrity tes t(thatis , the Res is torTes tM od e option)was

d is abled by the u s er.
I The interim res is torintegrity tes tmethod was u s ed forthis train.
T Forthis train, the s hu tters were open forles s than 30 s ec ond s .
V Forthis train, the battery voltage (meas u red withthe s hu tters open)

was les s than 12 . 5 volts .

ForD, T , and V, the req u ired res is torheatis s etto zero (thatis , a zero
appears in the Res is torRead field ). A T orV ind ic ates thatthe integrity tes t
was notperformed d u e to low voltage orins u ffic ients hu tteropen time, whic h
c ou ld res u ltin an invalid res is torintegrity tes tifitwas performed .

C F The perc entage d ifferenc e between the req u ired res is torvalu e and the valu e
thatwas ac tu ally read . Forexample, ifthe req u ired res is tortemperatu re is
1 8 0 and the ac tu alres is tortemperatu re is 135 the c orrec tion fac torwou ld be
25% (1 -(135 /1 8 0 )= . 25), and 25 wou ld appearin this field .

Txd rC ou nts The gatingtrans d u c erd es ignator(eitherTO 1 orTO 2)followed by the total
nu mberofhits on thattrans d u c er.

A larm L imit The H otwheelalarm level; the H otJou rnalalarm levels forA bs olu te and
D ifferential; and the C old RailTemperatu re offs et. Thes e valu es were in
plac e atthe time the train arrived atthe s ite.

• The valu e afterA bs olu te is s etby the A bs olu te option on the A larm
S ettings menu .

• The valu e afterD ifferentialis s etby the D ifferentialoption on the A larm
S ettings menu .

• The valu e afterH otW heelis s etby the H otwheeloption on the A larm
S ettings menu .

• The valu e afterC old RailTempis s etby the C old RailTemperatu re
option on the A larm S ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es .
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Heading Contents of Field

C ars id e P arms The C ars id e S lope alarm parametervalu es thatwere in plac e atthe time the
train arrived atthe s ite.

• The valu e afterC ars id e S lope is s etby the C ars id e S lope option on the
A larm S ettings menu .

• The valu e afterM inimu m is s etby the C ars id e M inimu m option on the
A larm S ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es .

Res is tor
Tes tM od e

The s tatu s ofthe pos t-train res is torintegrity tes tatthe time the train arrived
atthe s ite. Valid valu es (aka mod es )are Enabled , Red u c ed , and D is abled .
Section 4.0 - Serial Interface tells how to s etthis valu e u s ingthe Res is tor
Tes tM od e option on the Eq u ipmentS ettings menu .

S oftware
Vers ion

The vers ion nu mbers ofthe firmware and theirreleas e d ates , whic hare in
yyy/mm/d d format. This firmware res id es on the proc es s ormod u les .

A EIS ys tem
D ata

The nu mberofA EItags read (by antenna0 and antenna1)and the total
nu mberoftags s tored forthe train. W here bothtags ofa tagpairare
operational, eac hantenna willread one tagofthe pair. The totalnu mberof
tags s tored repres ents the nu mberoftagpairs fou nd plu s thos e s ingle tags
thatlac ka matc h. This head ingand the c olu mns u nd eritappearonly when
the A EIs u bs ys tem is enabled u s ingthe A EIoption on the Eq u ipment
S ettings menu .

The table below lis ts the field s from the s ys tem-events s ec tion and the c ontents ofeac hfield .

Heading Contents of Field

S ys tem
A larms

L is ts any S ys tem A larms d etec ted atthe time the train pas s ed the s ite. If
none were d etec ted , this head eris followed by the word "none. "

Appendix A - System Alarms d es c ribes the c ond itions and events thatthe
s ys tem flags as S ys tem A larms .

Integrity
Failu res

L is ts any Integrity Failu res d etec ted atthe time the train pas s ed the s ite. If
none were d etec ted , this head eris followed by the word "none. "

Appendix B - Integrity Failures d es c ribes the c ond itions and events that
the s ys tem flags as Integrity Failu res .

A xle A larm
S u mmary

L is ts eac hExc eption A larm fou nd on the train and the axle on whic hitwas
fou nd . Ifnone were fou nd , this head eris followed by the word "none. "

A nnou nc ements
M ad e

L is ts the annou nc ements trans mitted on the d es ignated rad io freq u enc y.
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The table below lis ts the field s from the d etails ec tion and the c ontents ofeac hfield .

Heading Contents of Field

C ar The c arnu mberas d etermined by the firmware.

A xle The axle nu mber.

Rail Und erthis head ingare two c olu mns , one foreac hbearings c anner,
c ontainingthe temperatu re read by the bearings c anners . Ifthe trac k
orientation is eas tand wes t, the bearings c anners are labeled northand
s ou th. Ifthe trac korientation is northand s ou th, they are labeled eas tand
wes t. Ifthe H otwheeloption on the Eq u ipmentS ettings menu is d is abled ,
the word "Rail" d oes n'tappear, bu tthe two c olu mns d o.

W heel Und erthis head ingare two c olu mns , one foreac hwheels c anner, c ontaining
the temperatu re read by the wheels c anners . Ifthe trac korientation is eas t
and wes t, the wheels c anners are labeled northand s ou th. Ifthe trac k
orientation is northand s ou th, they are labeled eas tand wes t. This head ing
and the two c olu mns u nd eritappearonly when the H otwheeloption on the
Eq u ipmentS ettings menu is enabled .

O N The nu mberofmillis ec ond s a bearingwas s c anned .

O FF The nu mberofmillis ec ond s between axles (when no axle was between the
gatingtrans d u c ers ).

P W 1 The rec ord ed wid thofthe pu ls e generated by gatingtrans d u c erTO 1 . There
is no fixed valu e forthe pu ls e wid ths . S lowertrains generate wid erpu ls e
wid ths (thatis , they generate largervalu es )than fas ter-movingtrains .

P W 2 The rec ord ed wid thofthe pu ls e generated by gatingtrans d u c erTO 2 . There
is no fixed valu e forthe pu ls e wid ths . S lowertrains generate wid erpu ls e
wid ths (thatis , they generate largervalu es )than fas ter-movingtrains .

A larms A ny Exc eption A larm fou nd on the given axle.
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To prod u c e a Train D etailreport:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report

•
•
•

2 S elec tTrain Detail .

This promptappears .

Enter Train Number:

3 Type the train nu mber.

Ifyou typed a three-d igitinvalid train nu mber, the M ain menu reappears . Ifyou typed a
three-d igitvalid train nu mber, a reportforthattrain is prod u c ed . The las tline ofthe
reportread s : "EN D O F REP O RT -P res s any key. . . "

4 Ifyou typed one ortwo d igits , pres s [Enter].

Ifyou typed an invalid train nu mber, pres s ing [Enter] c au s es the M ain menu to
reappear. Ifthe typed train nu mberis valid , pres s ing [Enter] prod u c es a reportforit.
The las tline ofthe reportread s : "EN D O F REP O RT -P res s any key. . . "

5 To retu rn to the M ain menu aftera reportis prod u c ed , pres s any key.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

6 W hen d one, c los e the L O G file.

7 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.
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6.3 Exception Summary Report

The Exc eption S u mmary reportlis ts alltrains c u rrently s tored in the Exc eptions d irec tory. (A
train is s tored in the Exc eptions d irec tory ifeitheran Exc eption A larm oran Integrity Failu re
was d etec ted on itas itpas s ed the s ite. ) A train nu mberis s hown foreac htrain entry s o that
an Exc eption D etailreportmay eas ily be prod u c ed forany train lis ted on the s u mmary.

The reportis d ivid ed into a head ers ec tion and a d etails ec tion. The head ers ec tion c ontains
generalinformation abou tthe s ite. The d etails ec tion c ontains s u mmary information on eac h
exc eption train (thatis , on eac htrain havingan Exc eption A larm , an Integrity Failu re, orboth)
thatpas s ed the s ite.

The S martS c anN G²s ys tem c alc u lates a c hec ks u m foreac htrain. This c hec ks u m is s tored
withthe train d ata. L ater, when the s ys tem retrieves this d ata, itrec alc u lates the c hec ks u m . If
the two c hec ks u ms d on'tmatc h, the Exc eption S u mmary reports o s tates in the d etails ec tion.
S o, ins tead ofgettinga train rec ord , you 'llgeta c hec ks u m-errorline.

B elow is a s ample ofpartofan Exc eption S u mmary reportwhen H otwheelalarm d etec tion
was d is abled d u ringreportproc es s ingand when the A EIs u bs ys tem was enabled d u ringtrain
pas s age. (W hen the reportis ru n, ifthe H otwheeloption on the Eq u ipmentS ettings menu is
d is abled , the hotwheelinformation is hid d en. W hen the reportis ru n, ifthe A EIoption is
d is abled , the taginformation is hid d en. ) The c ontents ofyou rreportwillbe d ifferent. The
vers ion information in the s ample below is forillu s trative pu rpos es only. Itd oes n'trepres ent
any realreleas e ofthe firmware.

Southern Technologies Corporation
Next Generation Detector System

EXCEPTION SUMMARY
===============================================================================
Software Version: BNSF0001 2020-07-10 MP/KP: 1234.5

Track: Single
Current Alarm Settings
Absolute...... 200 Carside Slope... 1.60
Differential.. 130 Minimum......... 300
Hot Wheel..... 652 Cold Rail Temp.. 10

Total Trains: 2
-------------------------------------------------------------------------------

D Bearing Bearing
i Speed Average Maximum AEI Amb

Train# Ref# Date Time Cars Axles TO1 TO2 r Min Max Xit East West East West Tags Temp Bat
----------------------------------------------------------------------------------------------
2 A 78 12/20/23 13:23 79 336 336 336 N 27 38 37 5 5 39 279 159 +61F 15.1v

1 A 64 12/20/23 14:21 94 382 382 382 S 34 40 40 19 13 55 282 184 +66F 15.2v
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B elow is a s ample ofpartofan Exc eption S u mmary reportwhen the H otwheeloption on the
Eq u ipmentS ettings menu is enabled . The c ontents ofyou rreportwillbe d ifferent.

•
•
•

Current Alarm Settings
Absolute...... 200 Carside Slope... 1.60
Differential.. 130 Minimum......... 300
Hot Wheel..... 652 Cold Rail Temp.. 10

Total Trains: 2
-------------------------------------------------------------------------------

D Bearing Wheel
i Speed Average Maximum AEI Amb

Train# Ref# Date Time Cars Axles TO1 TO2 r Min Max Xit East West East West Tags Temp Bat
----------------------------------------------------------------------------------------------

•
•
•

The table below lis ts the field s from the head ers ec tion and the c ontents ofeac hfield .

Heading Contents of Field

S oftware
Vers ion

The vers ion nu mbers ofthe firmware and theirreleas e d ates , whic hare in
yyyy/mm/d d format. This firmware res id es on the proc es s ormod u les .

M P /KP The five-d igitmilepos t/kilometerpos tofthe s ite. Section 4.0 - Serial
Interface tells how to c hange this valu e u s ingthe M P /KP s u bmenu .

Trac k The trac kd es ignatorofthe s ite. Fors ingle-trac ks ites , the valu e is S ingle.
Ford ou ble-trac ks ites , valid valu es are N orth, S ou th, Eas t, W es t, M ain 1 ,
M ain 2 , M ain 3, and M id d le. Section 4.0 - Serial Interface tells how to s et
this valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

C u rrentA larm
S ettings

The alarm parameters c u rrently d efined in the s ys tem s etu p. Thes e valu es
were in plac e atthe time this reportwas ru n.

• The valu e afterA bs olu te is s etby the A bs olu te option on the A larm
S ettings menu .

• The valu e afterD ifferentialis s etby the D ifferentialoption on the A larm
S ettings menu .

• The head ingH otW heelonly appears when the H otwheeloption on the
Eq u ipmentS ettings menu is enabled . The valu e afterH otW heelis s et
by the H otwheeloption on the A larm S ettings menu .

• The valu e afterC ars id e S lope is s etby the C ars id e S lope option on the
A larm S ettings menu .

• The valu e afterM inimu m is s etby the C ars id e M inimu m option on the
A larm S ettings menu .

• The valu e afterC old RailTempis s etby the C old RailTemperatu re
option on the A larm S ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es .

TotalTrains The totalnu mberoftrains withd ata c u rrently s tored in the Exc eptions
d irec tory ofthe N G².
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The table below lis ts the field s from the d etails ec tion and the c ontents ofeac hfield .

Heading Contents of Field

Train# The nu mberthatid entifies the train in the Exc eptions d irec tory.

There is one u nlabeled c olu mn between thos e labeled "Train#" and "Ref#. "
This c olu mn c an c ontain A , B, I, S, ornothing. If" A , " an Exc eption A larm
was d etec ted on the train. If"I, " an Integrity Failu re was d etec ted . If" B , "
bothan Exc eption A larm and an Integrity Failu re were d etec ted . If" S , " a
S ys tem A larm was d etec ted , bu tExc eption A larms and Integrity Failu res
weren’ t. Ifblank, no Exc eption A larm, Integrity Failu re, orS ys tem A larm was
d etec ted .

Ref# Repres ents the Train S eq u enc e N u mberin the Train S u mmary.

D ate The d ate the train arrived atthe s ite. D ate is in mm/d d /yy format. Section
4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate and Time
s u bmenu ofthe S etu pmenu .

Time The time the train arrived atthe s ite. Time is in 24-hou rhh: mm format,
where 8 a. m . is 0 8 : 0 0 , noon is 12 : 0 0 , 8 p. m . is 20 : 0 0 , and mid nightis 0 0 : 0 0 .
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

C ars The totalnu mberofc ars c ou nted by the S martS c anN G²s ys tem .

A xles The totalnu mberofaxles c ou nted by the S martS c anN G²s ys tem .

TO 1 The totalnu mberofhits c ou nted by gatingtrans d u c erTO 1 . TO 1 is the firs t
gatingtrans d u c ergoingnorthoreas tfrom the bearings c anner. Itis the
gatingtrans d u c erc los es tto the bearings c anner.

TO 2 The totalnu mberofhits c ou nted by gatingtrans d u c erTO 2 . TO 2 is the
s ec ond gatingtrans d u c ergoingnorthoreas tfrom the bearings c anner. Itis
the gatingtrans d u c erfarthes tfrom the bearings c anner.

D ir The d irec tion the train was traveling. Valid valu es are N , S , E , and W .

S peed (mph) The train's M in, M ax, and exits peed in miles perhou r.

B earing
A verage

Und erthis head ingare two c olu mns , one foreac hbearings c anner,
c ontainingthe average temperatu re read by the bearings c anners . Ifthe
trac korientation is eas tand wes t, the bearings c anners are labeled northand
s ou th. Ifthe trac korientation is northand s ou th, they are labeled eas tand
wes t.

W heel
M aximu m

Und erthis head ingare two c olu mns , one foreac hwheels c anner, c ontaining
the maximu m temperatu re read by the wheels c anners . Ifthe trac k
orientation is eas tand wes t, the wheels c anners are labeled northand s ou th.
Ifthe trac korientation is northand s ou th, they are labeled eas tand wes t.
This field appears only when the H otwheeloption on the Eq u ipmentS ettings
menu is enabled .

A EITags The totalnu mberofA EItags s tored . The nu mberoftagpairs fou nd plu s
thos e s ingle tags thatlac ka matc h. This head ingonly appears ifthe A EI
s u bs ys tem is enabled u s ingthe A EIoption on the Eq u ipmentS ettings menu .

A mb Temp The ambienttemperatu re, in d egrees Fahrenheit, atthe time the train arrived
atthe s ite.

B at The s ys tem battery voltage atthe time the train pas s ed the s ite.
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To prod u c e an Exc eption S u mmary report:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report

•
•
•

2 S elec tthe Exception Summary report.

The las tline ofthe reportread s : "EN D O F REP O RT -P res s any key. . . "

3 To retu rn to the M ain menu , pres s any key.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

4 W hen d one, c los e the L O G file.

5 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.

6.4 Exception Detail Report

The Exc eption D etailreportprovid es d etailed information on a s ingle train. W hen c hoos ing
this report, you 'llbe prompted fora train nu mber. W hen prompted , entera train nu mberfrom
the Exc eption S u mmary report. The train nu mberappears u nd erthe c olu mn titled "Train#" in
the d etails ec tion ofthe Exc eption S u mmary report.

C ars id e S lope alarm d etec tion is enabled /d is abled u s ingthe C ars id e S lope option on the
Eq u ipmentS ettings menu . H otwheelalarm reportingis enabled /d is abled u s ingthe H otwheel
option on the Eq u ipmentS ettings menu . The A EIs u bs ys tem is enabled /d is abled u s ingthe
A EIoption on the Eq u ipmentS ettings menu .

W here wheels c anners are properly ins talled , wheeltemperatu res are always rec ord ed , even if
the H otwheeloption is d is abled . O n the otherhand , ifthe A EIoption is d is abled d u ringtrain
pas s age, no A EIinformation is rec ord ed . Ifthe C ars id e S lope option is d is abled d u ringtrain
pas s age, no C ars id e S lope alarms are generated . B u t, ifitis enabled atthe time a reportis
req u es ted , a c ars id e-s lope alarm-limitline is generated foreac hc arofthe train.
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B elow is a s ample ofpartofan Exc eption D etailreportwhen boththe A EIoption and
H otwheeloption were enabled atthe time the reportwas req u es ted . The C ars id e S lope option
was d is abled . The c ontents ofyou rreportwillbe d ifferent. The vers ion information in the
s ample below is forillu s trative pu rpos es only. Itd oes n'trepres entany realreleas e ofthe
firmware.

Southern Technologies Corporation
Next Generation Detector System

EXCEPTION DETAIL
===============================================================================
Train#: 78 Axles: 336 Speed MP/KP: 1234.5
Date: 06/05/24 Cars: 79 Min: 27 Track: North
Time: 13:23 Direction: North Max: 38 Temperature: +61F

Shutters Open: 158 Avg: 32 Battery: 15.1v
Length: 7205 Exit: 37

===============================================================================
Resistor Txdr

Scanner Max Avg Read Req CF Counts Alarm Limit Carside Parms
-------------------------------- ------- ------------------ -------------
East Brng 39 5 241 232B 0 TO1 336 Absolute 200 Slope: 1.60
West Brng 279 5 261 246B 0 TO2 336 Differential 130 Minimum: 300
East Whl 41 1 42 18B 0 Hot Wheel 652
West Whl 6 0 49 27B 0 Cold Rail Temp 10
Resistor Test Mode: Disabled High/Wide Alarm Direction: BOTH
===============================================================================
Software Version: BNSF_00-06 2020-02-11
===============================================================================
AEI System Data

Tags Read Tags Stored: 159
--------------
Antenna 0: 79
Antenna 1: 80

-------------------------------------------------------------------------------
System Alarms

None

-------------------------------------------------------------------------------
Axle Alarm Summary

113 West Rail Absolute

-------------------------------------------------------------------------------
•
•
•

(continued on next page)
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•
•
•

-------------------------------------------------------------------------------
Announcements made

" BNSF milepost 1 2 3 4 point 5 north track "
" BNSF milepost 1 2 3 4 point 5 north track you have a defect "
" BNSF milepost 1 2 3 4 point 5 north track hot box left side axle 1 1 3
total axles 3 3 6 temperature 6 1 "
" BNSF milepost 1 2 3 4 point 5 north track hot box left side axle 1 1 3
total axles 3 3 6 temperature 6 1 "
" BNSF milepost 1 2 3 4 point 5 north track hot box left side axle 1 1 3
total axles 3 3 6 temperature 6 1 detector out "

------------------------------------------------------------------------------
Rail Wheel

Car Axle East West East West ON OFF PW1 PW2 Alarms
------------------------------------------------------------------------------

1 1 0 0 3 0 49 0 20 20 UP 8638
2 1 3 2 3 49 116 20 19
3 1 0 3 3 49 125 19 19
4 0 0 1 0 49 781 18 17
5 0 0 7 4 49 125 18 18
6 0 0 3 2 49 116 18 17

Carside Ave: East 0 West 0 Carside Alarms: East 255 West 255

2 7 0 0 1 0 49 293 20 19 BNSF 5377
8 0 0 1 0 49 113 20 20
9 0 0 2 1 49 113 20 19
10 0 0 0 0 49 768 20 19
11 0 0 1 0 49 113 19 18
12 2 0 6 3 48 113 18 17
Carside Ave: East 0 West 0 Carside Alarms: East 255 West 255

3 13 5 2 5 2 49 402 18 18 TTGX 254642
14 10 0 1 0 49 90 18 18
15 5 1 0 0 49 1435 18 18
16 3 1 0 0 49 90 18 18
Carside Ave: East 10 West 1 Carside Alarms: East 255 West 255

4 17 7 5 1 0 48 505 18 17 TTGX 965878
18 8 5 5 2 48 90 18 17
19 1 2 2 0 48 1428 17 17
20 1 0 2 0 48 90 20 20
Carside Ave: East 8 West 6 Carside Alarms: East 255 West 255

5 21 6 2 4 0 48 496 20 19 TTGX 977074
22 8 1 0 0 48 90 19 18
23 6 6 3 1 48 1417 19 18
24 3 1 1 0 48 89 18 18
Carside Ave: East 10 West 4 Carside Alarms: East 255 West 255

6 25 3 1 1 0 48 495 19 19 TTGX 979693
26 6 2 0 0 48 89 18 18
27 0 2 2 0 48 1413 19 19
28 1 0 1 0 48 88 19 18
Carside Ave: East 4 West 2 Carside Alarms: East 255 West 255

•
•
•
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The extend ed Exc eption D etailreportis d ivid ed into three s ec tions . The head ers ec tion
c ontains generalinformation abou tthe s ite (like the M P /KP )and s ome d etailinformation abou t
the s pec ific train (like the train's exits peed )thatpas s ed the s ite. The d etails ec tion c ontains
more d etailed information (like the c arnu mber)abou tthe s pec ific train. In between thes e two
s ec tions is the s ys tem-events s ec tion, whic hc ontains allS ys tem A larms and Exc eption
A larms as s oc iated withthe train.

The S martS c anN G²s ys tem c alc u lates a c hec ks u m foreac htrain. This c hec ks u m is s tored
withthe train d ata. L ater, when the s ys tem retrieves this d ata, itrec alc u lates the c hec ks u m . If
the two c hec ks u ms d on'tmatc h, the extend ed Exc eption D etailreports o s tates (as s hown
below).

Southern Technologies Corporation
Next Generation Detector System

EXCEPTION DETAIL
==============================================================================
CHECKSUM ERROR: StartAddr 134879 EndAddr 134930

In ad d ition, eac haxle has a c hec ks u m as s oc iated withit. Ifan axle is d etermined to have an
invalid c hec ks u m , the extend ed Exc eption D etailreports o s tates in the as s oc iated axle's row
(as s hown below).

Southern Technologies Corporation
Next Generation Detector System

EXCEPTION DETAIL
==============================================================================

•
•
•

------------------------------------------------------------------------------
Car Axle Trk North South ON OFF PW1 PW2 Alarms
------------------------------------------------------------------------------
1 1 0 56 21 25 0 6 6

2 0 57 21 25 59 6 6
3 0 56 21 25 59 8 8
4 CHECKSUM ERROR: StartAddr 136416 EndAddr 136427
5 1 56 21 25 59 6 6
6 1 56 21 25 59 6 6

2 7 2 56 20 25 162 6 6
8 2 56 21 25 59 6 6

•
•
•
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The table below lis ts the field s from the head ers ec tion and the c ontents ofeac hfield .

Heading Contents of Field

Train# The nu mberthatid entifies the train in the Exc eptions d irec tory.

D ate The d ate the train arrived atthe s ite. D ate is in mm/d d /yy format. Section
4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate and Time
s u bmenu ofthe S etu pmenu .

Time The time the train arrived atthe s ite. Time is in 24-hou rhh: mm format,
where 8 a. m . is 0 8 : 0 0 , noon is 12 : 0 0 , 8 p. m . is 20 : 0 0 , and mid nightis 0 0 : 0 0 .
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

A xles The totalnu mberofaxles c ou nted by the S martS c anN G²s ys tem .

C ars The totalnu mberofc ars c ou nted by the S martS c anN G²s ys tem .

D irec tion The d irec tion the train was traveling. Valid valu es are N orth, S ou th, Eas t,
and W es t.

S hu tters O pen The nu mberofs ec ond s ittookthe train to pas s overthe s ite.

L ength The lengthofthe train in feet.

S peed The train's M in, M ax, A vg, and exits peed in miles perhou r.

M P /KP The five-d igitmilepos t/kilometerpos tofthe s ite. Section 4.0 - Serial
Interface tells how to c hange this valu e u s ingthe M P /KP s u bmenu .

Trac k The trac kd es ignatorofthe s ite. Fors ingle-trac ks ites , the valu e is S ingle.
Ford ou ble-trac ks ites , valid valu es are N orth, S ou th, Eas t, W es t, M ain 1 ,
M ain 2 , M ain 3, and M id d le. Section 4.0 - Serial Interface tells how to s et
this valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

Temperatu re The ambienttemperatu re atthe time the train arrived atthe s ite.
Temperatu re is in d egrees Fahrenheit.

B attery The s ys tem battery voltage atthe time the train pas s ed the s ite.

S c anner L oc ation ofthe s c anners . Ifthe trac korientation is eas tand wes t, the
bearings c anners are labeled northand s ou th. Ifthe trac korientation is
northand s ou th, they are labeled eas tand wes t

M ax The maximu m temperatu re, above the ambienttemperatu re in d egrees
Fahrenheit, rec ord ed by the s c anneron a given rails id e. Forexample, ifthe
ambienttemperatu re (atthe time the train arrived atthe s ite)is 7 7 °F (25°C )
and the valu e in this field is 112 , the maximu m temperatu re wou ld be 1 8 9°F
(8 7 . 2°C ).

A vg The average temperatu re, above the ambienttemperatu re in d egrees
Fahrenheit, c alc u lated from allrec ord ed temperatu res from the s c anneron a
given rails id e. Forexample, ifthe ambienttemperatu re (atthe time the train
arrived atthe s ite)is 8 6°F (30 °C )and the valu e in this field is 55, the average
temperatu re wou ld be 141°F (60 . 6°C ).
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Heading Contents of Field

Res is tor
Read

The s c annerres is tortemperatu re (read aftertrain pas s age), in d egrees
Fahrenheit, rec ord ed by the s c anneron a given rails id e.

Res is tor
Req

The res is tortemperatu re, in d egrees Fahrenheit, req u ired by the s c anneron
a given rails id e to avoid a C old Res is toralarm . This valu e was c alc u lated
u s ingthe amou ntoftime the s hu tters were open and the Res is torTes tM od e
option in effec tatthe time the train exits the s ite. Ifthe Res is torTes tM od e
option is d is abled , a zero appears in this field .

O ne offive u pperc as e letters follows the Res is torReq temperatu re.

B The bas eline res is torintegrity tes tmethod was u s ed forthis train.
D The res is torintegrity tes t(thatis , the Res is torTes tM od e option)was

d is abled by the u s er.
I The interim res is torintegrity tes tmethod was u s ed forthis train.
T Forthis train, the s hu tters were open forles s than 30 s ec ond s .
V Forthis train, the battery voltage (meas u red withthe s hu tters open)

was les s than 12 . 5 volts .

ForD, T , and V, the req u ired res is torheatis s etto zero (thatis , a zero
appears in the Res is torRead field ). A T orV ind ic ates thatthe integrity tes t
was notperformed d u e to low voltage orins u ffic ients hu tteropen time, whic h
c ou ld res u ltin an invalid res is torintegrity tes tifitwas performed .

C F The perc entage d ifferenc e between the req u ired res is torvalu e and the valu e
thatwas ac tu ally read . Forexample, ifthe req u ired res is tortemperatu re is
1 8 0 and the ac tu alres is tortemperatu re is 135 the c orrec tion fac torwou ld be
25% (1 -(135 /1 8 0 )= . 25), and 25 wou ld appearin this field .

Txd rC ou nts The gatingtrans d u c erd es ignator(eitherTO 1 orTO 2)followed by the total
nu mberofhits on thattrans d u c er.

A larm L imit The H otwheelalarm level; the H otJou rnalalarm levels forA bs olu te and
D ifferential; and the C old RailTemperatu re offs et. Thes e valu es were in
plac e atthe time the train arrived atthe s ite.

• The valu e afterA bs olu te is s etby the A bs olu te option on the A larm
S ettings menu .

• The valu e afterD ifferentialis s etby the D ifferentialoption on the A larm
S ettings menu .

• The valu e afterH otW heelis s etby the H otwheeloption on the A larm
S ettings menu .

• The valu e afterC old RailTempis s etby the C old RailTemperatu re
option on the A larm S ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es .
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Heading Contents of Field

C ars id e P arms The C ars id e S lope alarm parametervalu es thatwere in plac e atthe time the
train arrived atthe s ite.

• The valu e afterC ars id e S lope is s etby the C ars id e S lope option on the
A larm S ettings menu .

• The valu e afterM inimu m is s etby the C ars id e M inimu m option on the
A larm S ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es .

Res is tor
Tes tM od e

The s tatu s ofthe pos t-train res is torintegrity tes tatthe time the train arrived
atthe s ite. Valid valu es (aka mod es )are Enabled , Red u c ed , and D is abled .
Section 4.0 - Serial Interface tells how to s etthis valu e u s ingthe Res is tor
Tes tM od e option on the Eq u ipmentS ettings menu .

H igh/W id e
A larm
D irec tion

D is plays s elec ted option from the C onfigu ration O ptions menu .

S oftware
Vers ion

The vers ion nu mbers ofthe firmware and theirreleas e d ates , whic hare in
yyyy/mm/d d format. This firmware res id es on the proc es s ormod u les .

A EIS ys tem
D ata

The nu mberofA EItags read (by antenna0 and antenna1)and the total
nu mberoftags s tored forthe train. W here bothtags ofa tagpairare
operational, eac hantenna willread one tagofthe pair. The totalnu mberof
tags s tored repres ents the nu mberoftagpairs fou nd plu s thos e s ingle tags
thatlac ka matc h. This head ingand the c olu mns u nd eritappearonly when
the A EIs u bs ys tem is enabled u s ingthe A EIoption on the Eq u ipment
S ettings menu .

The table below lis ts the field s from the s ys tem-events s ec tion and the c ontents ofeac hfield .

Heading Contents of Field

S ys tem
A larms

L is ts any S ys tem A larms d etec ted atthe time the train pas s ed the s ite. If
none were d etec ted , this head eris followed by the word "none. "

Appendix A - System Alarms d es c ribes the c ond itions and events thatthe
s ys tem flags as S ys tem A larms .

Integrity
Failu res

L is ts any Integrity Failu res d etec ted atthe time the train pas s ed the s ite. If
none were d etec ted , this head eris followed by the word "none. "

Appendix B - Integrity Failures d es c ribes the c ond itions and events that
the s ys tem flags as Integrity Failu res .

A xle A larm
S u mmary

L is ts eac hExc eption A larm fou nd on the train and the axle on whic hitwas
fou nd . Ifnone were fou nd , this head eris followed by the word "none. "

A nnou nc ements
M ad e

L is ts the annou nc ements trans mitted on the d es ignated rad io freq u enc y.
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The table below lis ts the field s from the d etails ec tion and the c ontents ofeac hfield .

Heading Contents of Field

C ar The c arnu mberas d etermined by the firmware.

A xle The axle nu mber.

Rail Und erthis head ingare two c olu mns , one foreac hbearings c anner,
c ontainingthe temperatu re read by the bearings c anners . Ifthe trac k
orientation is eas tand wes t, the bearings c anners are labeled northand
s ou th. Ifthe trac korientation is northand s ou th, they are labeled eas tand
wes t. IfH otwheelalarm d etec tion is d is abled , the word "Rail" d oes n'tappear,
bu tthe two c olu mns d o.

W heel Und erthis head ingare two c olu mns , one foreac hwheels c anner, c ontaining
the temperatu re read by the wheels c anners . Ifthe trac korientation is eas t
and wes t, the wheels c anners are labeled northand s ou th. Ifthe trac k
orientation is northand s ou th, they are labeled eas tand wes t. This head ing
and the two c olu mns u nd eritappearonly when H otwheelalarm d etec tion is
enabled .

O N The nu mberofmillis ec ond s a bearingwas s c anned .

O FF The nu mberofmillis ec ond s between axles (when no axle was between the
gatingtrans d u c ers ).

P W 1 The rec ord ed wid thofthe pu ls e generated by gatingtrans d u c erTO 1 . There
is no fixed valu e forthe pu ls e wid ths . S lowertrains generate wid erpu ls e
wid ths (thatis , they generate largervalu es )than fas ter-movingtrains .

P W 2 The rec ord ed wid thofthe pu ls e generated by gatingtrans d u c erTO 2 . There
is no fixed valu e forthe pu ls e wid ths . S lowertrains generate wid erpu ls e
wid ths (thatis , they generate largervalu es )than fas ter-movingtrains .

A larms A ny Exc eption A larm fou nd on the given axle.
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To prod u c e the extend ed Exc eption D etailreport:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train

•
•
•

2 S elec tException Detail .

This promptappears .

Enter Train Number:

3 Type the train nu mber.

Ifyou typed a three-d igitinvalid train nu mber, the M ain menu reappears . Ifyou typed a
three-d igitvalid train nu mber, the promptbelow appears .

4 Ifyou typed one ortwo d igits , pres s [Enter].

Ifyou typed a three-d igitinvalid train nu mber, the M ain menu reappears . Ifyou typed a
three-d igitvalid train nu mber, this promptappears .

Abbreviated? (y/n)

5 To prod u c e the extend ed Exc eption D etailreport, type N.

Ifyou typed an invalid train nu mber, the M ain menu reappears . Ifthe typed train
nu mberis valid , a reportforthattrain is prod u c ed .

6 To retu rn to the M ain menu aftera reportis prod u c ed , pres s any key.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

7 W hen d one, c los e the L O G file.

8 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.
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6.5 Abbreviated Exception Detail Report

The abbreviated Exc eption D etailreportis like the extend ed Exc eption D etailreport.
H owever, the abbreviated reportd oes n'td is play allthe rec ord ed axle d ata. Itonly d is plays
axle d ata for:

 The c arimmed iately prec ed inga c arwithan alarmed axle.

 The c arc ontainingthe alarmed axle.

 The c arimmed iately followingthe c arwiththe alarmed axle.

Forexample, as s u me thata train c ons is ted of3 loc omotives and 20 c ars , and Exc eption
A larms were fou nd on c ars 3, 1 0 , 15, and 1 7 . The A bbreviated Exc eption D etailreportforthis
train wou ld only lis taxle d ata forc ars 2 , 3, 4, 9, 1 0 , 1 1 , 14, 15, 16, 1 7 , and 1 8 . Thes e c ar
nu mbers c ompris e the alarmed c ars thems elves and allc ars immed iately before and
immed iately afterthem .

L ike the extend ed Exc eption D etailreport, the abbreviated Exc eption D etailreportis d ivid ed
into three s ec tions . The head ers ec tion c ontains generalinformation abou tthe s ite (like the
M P /KP )and s ome d etailinformation abou tthe s pec ific train (like the train's exits peed )that
pas s ed the s ite. The d etails ec tion c ontains more d etailed information (like the c arnu mber)
abou tthe s pec ific train. In between thes e two s ec tions is the s ys tem-events s ec tion, whic h
c ontains allS ys tem A larms and Exc eption A larms as s oc iated withthe train.

B elow is a s ample ofpartofan abbreviated Exc eption D etailreportwhen the A EIoption was
enabled and the C ars id e S lope option, and the H otwheeloption were d is abled atthe time the
reportwas req u es ted . The c ontents ofyou rreportwillbe d ifferent.
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Southern Technologies Corporation
Next Generation Detector System

EXCEPTION DETAIL
ABBREVIATED

===============================================================================
Train#: 30 Axles: 572 Speed MP/KP: 1234.5
Date: 06/05/24 Cars: 141 Min: 28 Track: North
Time: 11:30 Direction: South Max: 30 Temperature: +66F

Shutters Open: 202 Avg: 29 Battery: 13.4v
Length: 8362 Exit: 29

==============================================================================

•
•
•

Axle Alarm Summary
-------------------------------------------------------------------------------

327 East Hot Wheel
328 West Hot Wheel

-------------------------------------------------------------------------------
Car Axle Trk North South ON OFF PW1 PW2 Alarms
------------------------------------------------------------------------------
79 321 7 21 0 16 45 125 18 17 CLBX 60921

322 24 29 0 0 45 87 19 19
323 2 1 0 0 45 975 17 17
324 1 3 0 58 45 87 19 18
Carside Ave: East 16 West 25 Carside Alarms: East 110 West 122

80 325 15 29 339 328 45 130 18 18 RCRX 2419
W 326 22 38 408 246 45 88 18 17
W 327 22 33 528 415 45 629 17 16 East Hot Wheel
W 328 16 34 442 532 45 88 18 18 West Hot Wheel

Carside Ave: East 29 West 50 Carside Alarms: East 127 West 155

81 329 6 20 113 36 45 128 15 15 OFOX 7808
330 22 7 0 28 45 88 17 16
331 15 24 0 0 45 991 17 16
332 12 21 0 0 45 87 17 16
Carside Ave: East 21 West 25 Carside Alarms: East 117 West 122
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To prod u c e the abbreviated Exc eption D etailreport:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train

•
•
•

2 S elec tException Detail .

This promptappears .

Enter Train Number:

3 Type the train nu mber.

Ifyou typed a three-d igitinvalid train nu mber, the M ain menu reappears . Ifyou typed a
three-d igitvalid train nu mber, the promptbelow appears .

4 Ifyou typed one ortwo d igits , pres s [Enter].

Ifyou typed a three-d igitinvalid train nu mber, the M ain menu reappears . Ifyou typed a
three-d igitvalid train nu mber, this promptappears .

Abbreviated? (y/n)

5 To prod u c e the abbreviated Exc eption D etailreport, type Y.

Ifyou typed an invalid train nu mber, the M ain menu reappears . Ifthe typed train
nu mberis valid , a reportforthattrain is prod u c ed . The las tline ofthe reportread s :
"EN D O F REP O RT -P res s any key. . . "

6 To retu rn to the M ain menu aftera reportis prod u c ed , pres s any key.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

7 W hen d one, c los e the L O G file.

8 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.
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6.6 System Status Report

The S ys tem S tatu s reportc ontains the s ys tem's c u rrents etu pc onfigu ration. O nc e a
S martS c anN G²s ys tem is s etu pproperly, printthis report. Then, keepitin the ways id e
enc los u re forfu tu re referenc e. S hou ld you everneed to s etu pthe s ys tem again, you 'llhave
mos tofthe information you 'llneed on this report. B elow is a s ample ofthe tophalfofa
S ys tem S tatu s report. The c ontents ofyou rreportwillbe d ifferent.

=================================================================================================
Southern Technologies Corporation
Next Generation Detector System

SYSTEM STATUS REPORT
=================================================================================================

Date:07/20/24 Time:09:36 Battery: 14.6v Ambient Temp.: -2F
-------------------------------------------------------------------------------------------------
SICM Board Rev........................... 1.3 MP/KP................................. 1234.5
Time Zone............................ Eastern Track................................. Single
Daylight Savings Time............... Disabled Track Dir................................ N/S
AC Power.................................. On Talker Mode...................... Talk Freely
N/E Integ Mode................. 5B-Integ Fail S/W Integ Mode................. 5B-Integ Fail
Velocity................................ COM3

Software Version
-------------------------------------------------------------------------------------------------
BNSF0001 2020-07-10

Speech Version
-------------------------------------------------------------------------------------------------
BNSF English Ryan 1.0

Alarm Settings
-------------------------------------------------------------------------------------------------
Absolute................................. 170 Differential............................. 150
Hot Wheel................................ 900 Cold Rails................................. 3
Cold Rail Temp............................ 10 Cold Res Counter........................... 3
Differential Enabled..................... Yes

Alarm Settings (Advanced)
-------------------------------------------------------------------------------------------------
Carside Slope........................... 1.31 Carside Minimum.......................... 155
Res Test: Minimum Rail Avg................ 25 Res Test: Minimum Wheel Avg............... 28
Bearing DSR Capture Temp................. 100 Wheel DSR Capture Temp................... 300
Max Alarms................................ 13

Equipment Settings
-------------------------------------------------------------------------------------------------
Dragger.................................. Yes Hot Wheel................................ Yes
Hot Bearing.............................. Yes High Load................................. No
Wide Load................................. No AEI....................................... No
Presence Hardware........................ Yes Advance Transducers....................... No
Scanner Heater AC Monitor................ Yes Main AC Power Monitor..................... No
DC Power Monitor.......................... No Surge Protector Monitor................... No

Equipment Settings (Advanced)
-------------------------------------------------------------------------------------------------
Carside Slope............................ Yes Winter Cycle....................... Oct - Mar
Gate Distance........................ 24.0 in Dragger Debounce Time................. 100 ms
Pre Train Dragger Dist.................. 6 ft Pre Train High/Wide Dist................ 6 ft
Presence Timeout Period............... 10 sec System Voltage.......................... 12 V
Resistor Test........................ Enabled Clearance Mode................... Multiplexed
Clearance Type.................... Light Beam Transducer Gain....................... Normal
Transducer Type..................... Magnetic

•
•
•
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B elow is a s ample ofthe bottom halfofa S ys tem S tatu s report. The c ontents ofyou rreport
willbe d ifferent. The vers ion information in the s ample below is forillu s trative pu rpos es only.
Itd oes n'trepres entany realreleas e ofthe firmware.

•
•
•

Message Settings
-------------------------------------------------------------------------------------------------
Arrival Message........................... No Customer Name............................ Yes
Axles.................................... Yes Speed..................................... No
Temperature............................... No Slow..................................... Yes
Power Off................................. No Repeat No Defects........................ Yes
Length.................................... No Cars Count................................ No
Lft/Rt Alarm Ref......................... Yes Car ID With Alarm......................... No
Announce Differentials.................... No Include Details In Realtime............... No

Message Settings (Advanced)
-------------------------------------------------------------------------------------------------
Announce Hot Wheels....................... No Announce High/Wide....................... Yes
Rebroadcast Time Limit................. 5 min Rebroadcast DTMF Code.................... 001
Num EOT Repeats............................ 1 EOT Repeat Delay....................... 5 sec

Network Settings
-------------------------------------------------------------------------------------------------
Use Static Address....................... Yes Static IP........................ 10.14.22.56
Static Mask.................... 255.255.255.0 Default Gateway.................. 192.168.1.1
DNS Server....................... 192.168.1.1 TELNET Port............................... 23
FTP Port.................................. 21 HTTP Port................................. 80
HTTPS Port.............................. 8080 Use Wifi.................................. No
Wifi Inactivity Timeout............... 10 min

Sunshots
-------------------------------------------------------------------------------------------------
Sunshot Override.......................... No Scanner Orientation........................ 0
Latitude............................. 35.0456 Longitude........................... -85.3097
Dynamic Scan Window Start................. 10 Dynamic Scan Window End................... 38

Port Settings
-------------------------------------------------------------------------------------------------
COM1........................ Baud 19200 NA/NA COM2........................ Baud 19200 NA/NA
COM3........................ Baud 19200 NA/NA COM4........................ Baud 19200 NA/NA
COM5........................ Baud 19200 NA/NA COM6........................ Baud 19200 NA/NA
RS485........................ Baud 9600 NA/NA Page Lines................................ 30

AEI Settings
-------------------------------------------------------------------------------------------------
Tag Reader Type......................... None ID Separation.............................. 2
Consecutive Reads.......................... 2 RF Frequency (MHz)................... 915.000
RF Attenuation (dB)........................ 0 Multi-Track Tag Filter.............. Disabled

Scanner Calibration Date / Digital Potentiometer Settings
-------------------------------------------------------------------------------------------------
Rail 1 Type III....... 07/12/2020 14:45 / 55 Rail 2 Type III....... 07/12/2020 14:52 / 69
Wheel 1 Type III....... 07/12/2020 14:49 / 41 Wheel 2 Type III....... 07/12/2020 14:54 / 63

Resistor Baseline
-------------------------------------------------------------------------------------------------
Rail 1 Type III....................... Valid Rail 2 Type III....................... Valid
Wheel 1 Type III....................... Valid Wheel 2 Type III....................... Valid
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The table below lis ts the field s on the S ys tem S tatu s reportand the c ontents ofeac hfield .

Heading Contents of Field

D ate The d ate atthe time this reportwas generated . D ate is in mm/d d /yy format.
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

Time The time atthe time this reportwas generated . Time is in 24-hou rhh: mm
format, where 8 a. m . is 0 8 : 0 0 , noon is 12 : 0 0 , 8 p. m . is 2 0 : 0 0 , and mid nightis
0 0 : 0 0 . Section 4.0 - Serial Interface tells how to c hange this valu e u s ing
the D ate and Time s u bmenu ofthe S etu pmenu .

B attery The s ys tem battery voltage atthe time this reportwas generated .

A mbient
Temp

The ambienttemperatu re atthe time this reportwas generated .
Temperatu re is in d egrees Fahrenheit.

S IC M B d Rev The board revis ion ofthe ins talled s ys tem interc onnec tmod u le.

M P /KP The five-d igitmilepos t/kilometerpos tofthe s ite. Section 4.0 - Serial
Interface tells how to c hange this valu e u s ingthe M P /KP s u bmenu .

Time Zone The time zone thatis c u rrently d efined in the s ys tem s etu p. Valid valu es are
Eas tern, C entral, M ou ntain, and P ac ific . Section 4.0 - Serial Interface tells
how to c hange this valu e u s ingthe D ate and Time s u bmenu .

Trac k The trac kd es ignatorofthe s ite. Fors ingle-trac ks ites , the valu e is S ingle.
Ford ou ble-trac ks ites , valid valu es are N orth, S ou th, Eas t, W es t, M ain 1 ,
M ain 2 , M ain 3, and M id d le. Section 4.0 - Serial Interface tells how to
c hange this valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

D aylight
S avings Time

W hetherd aylight-s avingtime is to be obs erved ornot. Ifd is abled , alltimes
throu ghou tthe yearare in s tand ard time. Ifenabled , alltimes between the
s ec ond S u nd ay in M arc hand the firs tS u nd ay in N ovemberare in
d aylight-s avingtime. A llothertimes are in s tand ard time. Section 4.0 -
Serial Interface tells how to c hange this valu e u s ingthe D ate and Time
s u bmenu ofthe S etu pmenu .

Trac kD ir The trac kd irec tion ofthe s ite. Valid valu es are N /S (fornorth/s ou th)and
E/W (foreas t/wes t). Section 4.0 - Serial Interface tells how to c hange this
valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

A C P ower Ind ic ates ifA C poweris c u rrently pres ent.

Veloc ity Ind ic ates whic hC omm portis c onnec ted to the Veloc ity.

M u ltitec h Ind ic ates whic hC omm portis c onnec ted to the M u ltitec horifitis d is abled .

S oftware
Vers ions

The vers ion nu mbers ofthe firmware and theirreleas e d ates , whic hare in
yyyy/mm/d d format. This firmware res id es on the proc es s ormod u les .

S peec h
Vers ion

The vers ion nu mbers ofthe S peec hfiles .
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Heading Contents of Field

A larm S ettings The alarm parameters and limits as they are c u rrently d efined in the s ys tem
s etu p. Section 4.0 - Serial Interface tells how to c hange thes e parameters
and limits u s ingthe A larm S ettings menu ofthe S etu pmenu .

Eq u ipment
S ettings

Eq u ipmentc onfigu ration as c u rrently d efined in the s ys tem s etu p. Section
4.0 - Serial Interface tells how to c hange this c onfigu ration u s ingthe
Eq u ipmentS ettings menu ofthe S etu pmenu .

M es s age
S ettings

M es s age c onfigu ration as c u rrently d efined in the s ys tem s etu p. Section 4.0
- Serial Interface tells how to c hange this c onfigu ration u s ingthe M es s ages
menu ofthe S etu pmenu .

N etwork
S ettings

The networkparameters and limits as they are c u rrently c onfigu red in the
s ys tem s etu p.

S u ns hots The s u ns hotparameters as they are c u rrently c onfigu red in the s ys tem
s etu p.

P ortS ettings C ommu nic ations portparameters ettings as c u rrently d efined in s ys tem
s etu p. Thes e parameters reflec tthe bau d rate and parity s ettings foreac h
c ommu nic ations port. Section 4.0 - Serial Interface tells how to c hange
thes e parameters ettings u s ingthe S etu pmenu .

A EIS ettings This head ingappears when the A EIs u bs ys tem is enabled u s ingthe A EI
option on the Eq u ipmentS ettings menu .

Section 4.0 - Serial Interface tells how to s etthes e valu es u s ingthe A EI
Read erP arameters menu ofthe S etu pmenu .

S c annerC al.
D ate

D ate and time eac hs c annerwas las tc alibrated . The au toc alibration
fu nc tion maintains thes e field s .

Res is tor
B as eline

See the explanation below.

Forthe res is torintegrity tes tthatis performed aftertrain pas s age, there are two method s u s ed
to c alc u late the expec ted res is tortemperatu re. The bas eline res is torintegrity tes tmethod
req u ires the prereq u is ite ofvalid res is torbas eline d ata to be s tored in nonvolatile memory.
Untilthe s ys tem ac q u ires this d ata, itapplies the interim res is torintegrity tes tmethod to eac h
train. The res is tord ata u s ed in the bas eline res is torintegrity tes tmethod appears atthe
bottom ofthe S ys tem S tatu s report, as s hown below.

Resistor Data
----------------------------------------------------------------------------
VOLTS AMB DATE TIME STATUS 30 40 50 60 70 80 90 100 110 120 130

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
----------------------------------------------------------------------------
RAIL 1 (TypeII)
13.2 043 12/02/09 15:57 VALID 56, 71, 82, 91,100,105,111,116,118,122,124

127,130,134,136,137,140,141,142,144,145,147,148,149,150,151,152,154,154
RAIL 2 (TypeII)
13.2 043 12/02/09 15:57 VALID 58, 71, 81, 89, 96,101,105,109,110,112,115

117,118,122,123,125,125,128,129,130,131,132,134,134,135,137,137,138,138
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Inc lu d ed in the d ata above is a res is torheatprofile ofeac hs c annerres is tor, whic hc overs a
period of30 to 48 0 s ec ond s , in 10 and 20 -s ec ond intervals . The d ifferenc es in res is torheat
between the two s c anners are d u e to the c able lengths u s ed in this example. A 65-foot
(19. 8 -meter)c able forthe rail1 bearings c annerand a 10 0 -foot(30 . 5-meter)c able forthe rail2
bearings c anner. A d d itionalitems in the d ata are the battery voltage meas u red withthe
s hu tters open, the d ate and time ofthe d ata ac q u is ition, and the s tatu s ofthe heatprofile d ata.

In this example, the s tatu s ofboths ets ofres is tord ata is VALID, meaningthey are beingu s ed
in the bas eline integrity tes tforeac htrain. There are two otherpos s ibilities fors tatu s , pend ing
and invalid . Ifthe word PENDING appears in the s tatu s c olu mn, the s ys tem is waitingforthe
res is tors to c oolbefore ac q u iringres is tord ata orforthe battery to c harge to 12 . 5 volts .
INVALID ind ic ates thatthe s ys tem has tried twic e and c ou ld notac q u ire valid res is tord ata. In
eitherc as e, the s ys tem applies the interim integrity tes tto pas s ingtrains , whic hd oes n'treq u ire
res is torbas eline d ata.

The s ys tem ac q u ires the res is tord ata 20 minu tes afterthe u s erc alibrates the s c anners with
the au toc alibration fu nc tion. The res is tord ata ac q u is ition ru ns u nattend ed . Twenty minu tes is
the c oolingperiod req u ired to allow the res is tors to retu rn to ambienttemperatu re after
au toc alibration. Ifa train s hou ld interru ptthe c oolingperiod , the res is tord ata ac q u is ition ru ns
20 minu tes afterthe s hu tters c los e followingthe pas s age ofthe train.

D u ringthe res is tor-c oolingperiod , the s ys tem annou nc es throu ghthe s peakerthe following.
Thes e annou nc ements aren'tbroad c as toverthe rad io.

 A beeps ou nd s onc e perminu te u ntiltwo minu tes before the res is tortes t.

 A ttwo minu tes u ntilthe tes t, " S c annerres is tortes tbeginningin 2 minu tes " is
voic ed .

 A tone minu te u ntilthe tes t, " S c annerres is tortes tbeginningin 1 minu te" is voic ed .

A fterthe res is torc oolingperiod :

 A s the tes tbegins , "Tes ting" is voic ed . D u ringthis time, the word P EN D IN G
appears in the s tatu s c olu mn ofthe Res is torD ata s ec tion.

 Ifthe tes twas s u c c es s fu l, " S ys tem working" is voic ed . The word VA L ID appears in
the s tatu s c olu mn ofthe Res is torD ata s ec tion, s ignifyingthatthe bas eline tes t
applies to eac hpas s ingtrain.

 Ifthe tes twas n'ts u c c es s fu l, " S c annerres is tortes tbeginningin two-zero minu tes "
is voic ed , meaningthatthe s ys tem willtry onc e more after20 minu tes to ac q u ire an
ac c u rate res is torheatprofile. D u ringthis time, the word P EN D IN G appears in the
s tatu s c olu mn ofthe Res is torD ata s ec tion. Ifthe tes tfails a s ec ond time, the word
IN VA L ID appears in the s ame c olu mn. The s ys tem applies the interim integrity tes t
to eac hpas s ingtrain while eitherP EN D IN G orIN VA L ID appears .
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To prod u c e a S ys tem S tatu s report:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

Main Menu - Comm
----------------------------------------
[A] - Train Summary
[B] - Train Detail
[C] - Exception Summary
[D] - Exception Detail
[E] - System Status Report
[F] - Last Train

•
•
•

2 S elec tSystem Status .
3 A fterprod u c ingthe report, you are retu rned to the M ain menu .

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.
4 W hen d one, c los e the L O G file.
5 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,

type X.

6.7 AEI Diagnostic Detail Report

The A EID iagnos tic D etailreportprovid es d etailed information on a s ingle train. Itc ontains
information thatc an be u s efu lin trou bles hootingA EI-related problems . W hen c hoos ingthis
report, you 'llbe prompted fora train nu mber. W hen prompted , type a train nu mberfrom the
Train S u mmary report. The train nu mberappears u nd erthe c olu mn titled "Train#" in the d etail
s ec tion ofthatreport.

The A EIs u bs ys tem is enabled /d is abled u s ingthe A EIoption on the Eq u ipmentS ettings menu .
Ifthe A EIoption is d is abled d u ringtrain pas s age, no A EIinformation is rec ord ed .

B elow is a s ample ofpartofan A EID iagnos tic D etailreportwhen boththe A EIoption and the
H otwheeloption on the Eq u ipmentS ettings menu were enabled atthe time the reportwas
req u es ted . The C ars id e S lope option on the Eq u ipmentS ettings menu was d is abled . A ls o,
boththe A EIand H otwheeloptions were enabled while the s pec ified train was pas s ingthe
s ite. The c ontents ofyou rreportwillbe d ifferent. The vers ion information in the s ample below
is forillu s trative pu rpos es only. Itd oes n'trepres entany realreleas e ofthe firmware.

L ike the Train D etailreport, the A EID iagnos tic D etailreportis d ivid ed into three s ec tions . The
head ers ec tion c ontains generalinformation abou tthe s ite (like the M P /KP )and s ome d etail
information abou tthe s pec ific train (like the train's exits peed )thatpas s ed the s ite. The d etail
s ec tion c ontains more d etailed information (like the c arnu mber)abou tthe s pec ific train. In
between thes e two s ec tions is the s ys tem-events s ec tion, whic hc ontains allS ys tem A larms
and Exc eption A larms as s oc iated withthe train.
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Southern Technologies Corporation
Next Generation Detector System

AEI Diagnostic
===============================================================================
Train#: 1215 Speed: 30MPH MP/KP: 1234.5

Date: 06/10/24 Axles: 340 Track: Single
Time: 06:47 Direction: South Temperature: +67F

Length: 5064 Shutters Open: 113 Battery: 13.9v
===============================================================================
AEI System Data:
Tags Read: 147 Length: 5076
Antenna 0: 81 Axles: 337
Antenna 1: 66
===============================================================================
T94 Report Data:
Locomotives - Tagged: 2 Untagged: 0 Conversion Status: A
Railcars - Tagged: 76 Untagged: 6 Conversion Status: A
Status Codes- Equip : A Movement: A Termination: N
Speed - Min: 30 Max: 38 Avg: 34
Errors - Length: 0 Platform: 3
===============================================================================
Software Version Package: xNS_00-73 2020-04-15 09-48-27
-------------------------------------------------------------------------------

------------------------------------------------------------------------------
TMSTMP Axle Truck On Off PW1 PW2
00000 Car=1, Axles=6, Trks=2, Tags=2, Spd=38, Len=72, Ant1Window=00000|02174
01763 1 1 35 1748 20 20
01874 2 1 34 79 20 19

01994 3 1 35 85 22 20
02000 *BNSF 1804 side=R trk=1 len=76 axls=6 S|L|0|4 hs0= 9 hs1= 3 flags=211 rcvdTS=02116|02118|04365 QCnt=0

02436 BNSF 1804 side=L trk=2 len=76 axls=6 S|L|0|4 hs0= 9 hs1= 3 flags=124 rcvdTS=02566|02569|04365 QCnt=0
02543 4 2 34 513 20 20
02663 5 2 34 85 20 19
02777 6 2 35 80 22 20
02892 CarEnd= 1, flags=6, Ant0Window=02423|02892

02893 Car=2, Axles=6, Trks=2, Tags=2, Spd=38, Len=72, Ant1Window=02893|03420
03007 7 3 34 193 20 20
03120 8 3 34 80 20 20
03123 *BNSF 1015 side=L trk=3 len=74 axls=6 S|L|0|4 hs0= 0 hs1= 7 flags=201 rcvdTS=03215|03415|05113 QCnt=0
03240 9 3 35 85 22 20

03770 trk= 4 hs0=02 hs1=00 flags=10C rcvdTS=03915|03965|05113 QCnt=0
03814 10 4 35 537 20 19
03933 11 4 35 84 20 19
04049 12 4 36 79 20 18
04141 CarEnd= 2, flags=2, Ant0Window=03695|04141

04142 Car=3, Axles=4, Trks=2, Tags=2, Spd=38, Len=44, Ant1Window=04142|04485
04200 *EDFX201593 side=R trk=5 len=43 axls=4 S|R|0|4 hs0=19 hs1= 5 flags=211 rcvdTS=04365|04515|06114 QCnt=0
04233 13 5 35 148 20 19
04334 14 5 35 64 20 19

04731 EDFX201593 side=L trk=6 len=43 axls=4 S|R|0|4 hs0=19 hs1= 5 flags=124 rcvdTS=04766|04769|06114 QCnt=0
04739 15 6 35 370 19 18
04840 16 6 35 64 19 18
04907 CarEnd= 3, flags=5, Ant0Window=04638|04907

•
•
•
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The table below lis ts the field s from the head ers ec tion and the c ontents ofeac hfield .

Heading Contents of Field

Train# The nu mberthatid entifies the train in the Trains d irec tory.

D ate The d ate the train arrived atthe s ite. D ate is in mm/d d /yy format. Section
4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate and Time
s u bmenu ofthe S etu pmenu .

Time The time the train arrived atthe s ite. Time is in 24-hou rhh: mm format,
where 8 a. m . is 0 8 : 0 0 , noon is 12 : 0 0 , 8 p. m . is 20 : 0 0 , and mid nightis 0 0 : 0 0 .
Section 4.0 - Serial Interface tells how to c hange this valu e u s ingthe D ate
and Time s u bmenu ofthe S etu pmenu .

L ength The lengthoftrain in feet.

S peed The train's exits peed in miles perhou r.

A xles The totalnu mberofaxles c ou nted by the S martS c anN G²s ys tem .

D irec tion The d irec tion the train was traveling. Valid valu es are N orth, S ou th, Eas t,
and W es t.

S hu tters O pen The nu mberofs ec ond s ittookthe train to pas s overthe s ite.

M P /KP The five-d igitmilepos t/kilometerpos tofthe s ite. Section 4.0 - Serial
Interface tells how to c hange this valu e u s ingthe M P /KP s u bmenu .

Trac k The trac kd es ignatorofthe s ite. Fors ingle-trac ks ites , the valu e is S ingle.
Ford ou ble-trac ks ites , valid valu es are N orth, S ou th, Eas t, W es t, M ain 1 ,
M ain 2 , M ain 3, and M id d le. Section 4.0 - Serial Interface tells how to s et
this valu e u s ingthe Trac kN u mbers u bmenu ofthe S etu pmenu .

Temperatu re The ambienttemperatu re atthe time the train arrived atthe s ite.
Temperatu re is in d egrees Fahrenheit.

B attery The s ys tem battery voltage atthe time the train pas s ed the s ite.

A EIS ys tem
D ata

The nu mberofA EItags read (by antenna0 and antenna1)and the total
nu mberoftags s tored forthe train. W here bothtags ofa tagpairare
operational, eac hantenna willread one tagofthe pair. The totalnu mberof
tags s tored repres ents the nu mberoftagpairs fou nd plu s thos e s ingle tags
thatlac ka matc h. This head ingand the c olu mns u nd eritappearonly when
the A EIs u bs ys tem is enabled u s ingthe A EIoption on the Eq u ipment
S ettings menu .

T94 Report
D ata

L oc omotives & railc ars (tagged /u ntagged ), s tatu s c od es , movementc od es ,
platform c od es , etc .

S oftware
Vers ion

The vers ion nu mbers ofthe firmware and theirreleas e d ates , whic hare in
yyyy/mm/d d format. This firmware res id es on the proc es s ormod u les .
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The followingexc erptis from the d etails ec tion ofthe A EID iagnos tic report

•
•
•

TMSTMP Axle Truck On Off PW1 PW2
00000 CarStart=1, Axles=4, Trucks=2, Tags=1, Speed=23, Len=59
00026 1 1 58 0 19 19
00285 2 1 59 203 12 10

00945 BNSF 6113 side=L trk=2 len=59 axls=4 51|5|0|2 hs0= 0 hs1=13 flags=181
01030 3 2 58 685 20 20
01294 4 2 58 205 15 14
01535 CarEnd= 1

•
•
•

The table below lis ts the field s from the d etails ec tion and the c ontents ofeac hfield .

Heading Contents of Field

TM S TM P The times tampofa rec ord ed eventin millis ec ond s aftertrain d etec tion.

A xle The axle nu mber.

Tru c k The tru c knu mber. Eac hrailroad vehic le has two ormore tru c ks (thatis ,
wheelas s emblies ). The tru c ks are nu mbered , s tartingwith0 , and inc reas ing
from the beginningofthe train to the end . Eac haxle rec ord is as s oc iated
withone ofthes e tru c ks . The axles are as s igned the nu mberofthe tru c k
withwhic hthey've been as s oc iated . Thes e as s igned tru c knu mbers appear
in this field . Ifthe H otwheeloption on the Eq u ipmentS ettings menu is
enabled , this field d oes n'tappear.

O N The nu mberofmillis ec ond s a bearingwas s c anned .

O FF The nu mberofmillis ec ond s between axles (when no axle was between the
gatingtrans d u c ers ).

P W 1 The rec ord ed wid thofthe pu ls e generated by gatingtrans d u c erTO 1 . There
is no fixed valu e forthe pu ls e wid ths . S lowertrains generate wid erpu ls e
wid ths (thatis , they generate largervalu es )than fas ter-movingtrains .

P W 2 The rec ord ed wid thofthe pu ls e generated by gatingtrans d u c erTO 2 . There
is no fixed valu e forthe pu ls e wid ths . S lowertrains generate wid erpu ls e
wid ths (thatis , they generate largervalu es )than fas ter-movingtrains .
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The A EID iagnos tic reporthas one line ofd ata forevery A EItagas s oc iated witheac hc ar.
S ee highlighted d ata line in the example below.

•
•
•

TMSTMP Axle Truck On Off PW1 PW2
00000 CarStart=1, Axles=4, Trucks=2, Tags=1, Speed=23, Len=59
00026 1 1 58 0 19 19
00285 2 1 59 203 12 10

00945 BNSF 6113 side=L trk=2 len=59 axls=4 51|5|0|2 hs0= 0 hs1=13 flags=181
01030 3 2 58 685 20 20
01294 4 2 58 205 15 14
01535 CarEnd= 1

•
•
•

The table below d efines the relevantfield s in the A EItagportion ofc ard ata.

Field Value Field Definition

0 0 945 Times tampoftagread .

B N S F 6113 A EIvehic le id entific ation

s id e=L L efts id e ofc ar

trk=2 Tru c ktwo ofc ar.

len=59 C arlengthof59 feet.

axls =4 Fou r-axle c ar.

51|5|0 |2
51 is the D ata FormatC od e.
5 is the Eq u ipmentGrou pC od e (5 =loc omotive).
0 is the P latform C od e.
2 is the TagType.

hs 0 =0 H and s hakes on antenna-0 eq u alzero.

hs 1=13 H and s hakes on antenna-1 eq u althirteen.

flags =1 8 1 D iagnos tic c od e (forS TC u s e)
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To prod u c e an A EID iagnos tic report:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

•
•
•

[G] - Train DSRs
[H] - AEI Diagnostic
[I] - Setup
[J] - Event log

•
•
•

2 S elec tAEI Diagnostic .

This promptappears .

Enter Train Number:

3 Type the train nu mber.

Ifyou typed a three-d igitinvalid train nu mber, the M ain menu reappears . Ifyou typed a
three-d igitvalid train nu mber, a reportforthattrain is prod u c ed . The las tline ofthe
reportread s : "EN D O F REP O RT -P res s any key. . . "

4 Ifyou typed one ortwo d igits , pres s [Enter].

Ifyou typed an invalid train nu mber, pres s ing [Enter] c au s es the M ain menu to
reappear. Ifthe typed train nu mberis valid , pres s ing [Enter] prod u c es a reportforit.
The las tline ofthe reportread s : "EN D O F REP O RT -P res s any key. . . "

5 To retu rn to the M ain menu aftera reportis prod u c ed , pres s any key.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

6 W hen d one, c los e the L O G file.

7 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.
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6.8 Event Log Report

The EventL ogreportis u s ed ford iagnos tic s . A s c ertain s ys tem events oc c u r, entries are
pos ted into the eventlog. Eac htime an entry is mad e into this log, itrec eives an event
nu mber, the d ate and time thatthe eventwas rec ord ed , and eventd es c ription.

The entries are s tored in a s ec tion ofS RA M thatc an hold u pto 30 0 s eparate entries . Eac h
time an eventis rec ord ed whic hexc eed s this maximu m , the new one overwrites the old es t
rec ord ed event. The entries are s aved d u ringa powerou tage bu tc an be d eleted withthe
C learEventL ogoption on the S ys tem Fu nc tions menu . P rod u c ingthe reportatthis time
prod u c es a "N o Events " mes s age. Ifevents have been rec ord ed and notc leared , they're
lis ted in c hronologic alord er, beginningwiththe mos trec ently rec ord ed event.

B elow is a s ample ofpartofan EventL ogreport. The c ontents ofyou rreportwillbe d ifferent.
The d ate/time atthe topofthe reportis the s ys tem d ate/time atthe time the reportwas
generated . Eac hline oftext(thatis , eac hevent)c ontains thes e field s .

 The d ate atwhic hthe eventwas rec ord ed (d ate is in mm/d d /yyyy format)

 The time atwhic hthe eventwas rec ord ed (time is in 24-hou rhh: mm : s s format,
where 8 a. m . is 0 8 : 0 0 : 0 0 , noon is 12 : 0 0 : 0 0 , 8 p. m . is 2 0 : 0 0 : 0 0 , and mid nightis
0 0 : 0 0 : 0 0 )

 The tas kpriority (nu mberin parenthes is –u s ed ford iagnos tic pu rpos es )

 The eventd es c ription

Log: /FLASH/SYSTEM/logs/EVENTLOG.txt
---------
[06/05/2024 13:05:57] (55) - Admin logged in: id-26, telnet ip-184.174.165.45
[06/05/2024 12:52:42] (48) - Stored train #1113
[06/05/2024 12:52:42] (48) - Train Departure
[06/05/2024 12:52:09] (48) - Train Arrival
[06/05/2024 11:51:36] (55) - Admin logged out: id-26
[06/05/2024 11:48:57] (55) - Admin logged in: id-26, telnet ip-184.174.165.45
[06/05/2024 11:48:39] (55) - Telnet Connection timed out: id-26
[06/05/2024 11:38:08] (55) - Admin logged in: id-26, telnet ip-184.174.165.45
[06/05/2024 11:27:33] (48) - Stored train #1112
[06/05/2024 11:27:24] (48) - Train Departure
[06/05/2024 11:25:08] (48) - Train Arrival
[06/05/2024 10:43:55] (48) - Stored train #1111
[06/05/2024 10:43:44] (48) - Train Departure
[06/05/2024 10:40:27] (48) - Train Arrival
[06/05/2024 10:03:53] (48) - Stored train #1110
[06/05/2024 10:03:43] (48) - Train Departure
[06/05/2024 10:01:12] (48) - Train Arrival
[06/05/2024 09:00:04] (48) - Stored train #1109
[06/05/2024 08:59:55] (48) - Train Departure
[06/05/2024 08:57:50] (48) - Train Arrival
[06/05/2024 08:50:46] (55) - Admin logged out: id-27
[06/05/2024 08:43:45] (55) - Admin logged in: id-27, telnet ip-184.174.165.45
[06/05/2024 08:42:46] (55) - Telnet Connection timed out: id-27
[06/05/2024 08:16:26] (55) - Admin logged in: id-27, telnet ip-184.174.165.45
[06/05/2024 08:12:09] (55) - Telnet Connection timed out: id-27
[06/05/2024 08:00:51] (55) - Admin logged in: id-27, telnet ip-184.174.165.45

•
•
•
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To prod u c e an EventL ogreport:

1 Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu . The M ain menu
looks like this .

•
•
•

[F] - Train DSRs
[G] - AEI Diagnostic
[I] - Setup
[J] - Event log

•
•
•

2 S elec tEvent Log .

The las tline ofthe reportread s : "EN D O F REP O RT -P res s any key. . . "

3 To retu rn to the M ain menu , pres s any key.

A tthis time, you c an prod u c e anotherreportby s elec tingthe appropriate option.

4 W hen d one, c los e the L O G file.

5 To exitthe s erialinterfac e and retu rn the S martS c anN G²s ys tem to normaloperation,
type X.
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7.0 Radio Announcements

The N G²reports d efec ts in two ways :

 A nnou nc ements mad e via the road c hannel

 Reports , whic hmay be printed to provid e d etailed d efec tinformation

This s ec tion d es c ribes rad io annou nc ements . The priors ec tion d es c ribed reports .

Rad io annou nc ements c ons is tofa s etofpred efined s poken mes s ages witheac hmes s age
triggered by a partic u lareventors etofevents . The mes s age formats and annou nc ement
c riteria are c overed below.

In the examples thatfollow, the mes s age " B N S F" is annou nc ed bec au s e itwas enabled u s ing
the Announce Customer Name option on the M es s ages menu . Section 4.0 - Serial
Interface tells how to enable and d is able this mes s age.

A nytime a mes s age need s to be annou nc ed , the expand ed hold offlogic kic ks in, and the
proc es s is as follows :

1 C hec kthe H old offline.

The H old offline is enabled when the road c hannelis bu s y.

2 Ifthe H old offline is free, annou nc e you rmes s ages and s kipthe remainings teps .

3 Ifthe H old offline is c u rrently in u s e, s tartthe H old offtimerand begin monitoringthe
H old offline.

4 Ifthe H old offline frees u pbefore the H old offtimerexpires , retu rn to s tep1.

5 Ifthe H old offtimerexpires withou tthe H old offline everbec omingfree, annou nc e you r
mes s ages .

7.1 Arrival Messages

The arrivalmes s age is u s ed to annou nc e train arrivalatthe s ite. Its u s e is optional. You c an
enable ord is able itu s ingthe Announce Arrival Message option on the M es s ages menu .
The formatofthis annou nc ementis :

[customer name] Milepost (mile) [track indicator]
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A ta mu ltitrac ks ite, "trac kind ic ator" repres ents the pos ition in the mes s age textthatthe trac k
d es ignator(s u c has "Eas tTrac k")is ins erted into the annou nc ements . A ta s ingle-trac ks ite,
no mes s age textis ins erted fortrac kind ic ator.

Forexample, ata s ingle-trac ks ite, the annou nc ementis like this . In this example, milepos t
359. 4 was u s ed .

BNSF
Milepost 3-5-9 point 4

A ta mu ltitrac ks ite, the annou nc ementis like this . In this example, milepos t297 . 1 was u s ed .

BNSF
Milepost 2-9-7 Point 1
South Track

The arrivalmes s age is only annou nc ed onc e pertrain.

7.2 Real-Time Messages

Real-time mes s ages c ons is tofannou nc ements thatoc c u ras the train is pas s ingoverthe s ite.
Thes e mes s ages have two pos s ible formats . The formatu s ed is d etermined by whetherthe
M es s age S ettingoption “Inc lu d e D etails in Real-Time”is s etto “Yes ”or“N o. ”

W hen the option is s etto “N o, ”the generalformatofthe real-time mes s age is :

[customer name] Milepost (mile) [track indicator] You Have a Defect

W hen the option is s etto “Yes , ”the generalformatofthe real-time mes s age is :

[customer name] Milepost [mile] [track indicator] You Have a Defect
[Alarm Type][Side Indication][Axle Number]

Forexample, ata s ingle-trac ks ite, where an alarm has been d etec ted and “Inc lu d e D etails in
Real-Time”is enabled , the generalformatofthe annou nc ementis like this . In this example,
milepos t321 . 4 was u s ed .

BNSF
Milepost 3-2-1 Point 4
You Have a Defect
[alarm announcement]
(5-second pause)
BNSF
Milepost 3-2-1 Point 4
You Have a Defect
[alarm announcement]
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A ta mu ltitrac ks ite, when the “Inc lu d e D etails in Real-Time”option is s etto “N o, ”the
annou nc ementis like this .

BNSF
Milepost 2-9-7 Point 1
South Track
You Have a Defect

A ta s ingle-trac ks ite, when the “Inc lu d e D etails in Real-Time”option is s etto “Yes , ”the
annou nc ementis like this .

BNSF
Milepost 3-2-1 Point 4
You Have a Defect
Hot Journal
East Rail
Axle 9-0
(5-second pause then repeated)

A ta mu ltitrac ks ite, when the “Inc lu d e D etails in Real-Time”option is s etto “Yes , ”the
annou nc ementis like this .

BNSF
Milepost 3-2-1 Point 4
Main 1
You Have a Defect
Dragging Equipment
South Track
Near Axle 9-0
(5-second pause then repeated)

7.3 Post-Train Messages

P os t-train (end -of-train)annou nc ements are given afterthe train has leftthe s ite and allthe
rec ord ed train d ata has been proc es s ed by the S martS c anN G²s ys tem .

Thes e mes s ages c ons is toffou rd is tinc ts c enarios , eac hwithits own s poken mes s age. The
s c enarios are:

 Exc eption A larms notd etec ted and Integrity Failu res notd etec ted

 Exc eption A larms notd etec ted and Integrity Failu res d etec ted

 Exc eption A larms d etec ted and Integrity Failu res notd etec ted

 Exc eption A larms d etec ted and Integrity Failu res d etec ted
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Exception Alarms are as s oc iated withaxles . W hen the Clearance Mode option on the
M es s ages menu is s etto s eparate, there are eightExc eption A larms . They are the C ars id e
S lope, A bs olu te, D ifferential, D ragging-Equ ipment, H igh-L oad , H otwheel, P yrometer
S atu ration, and W id e-L oad alarms . W hen the Clearance Mode option is s etto mu ltiplexed ,
there are s even Exc eption A larms . They are the C ars id e S lope, A bs olu te, D ifferential,
D ragging-Equ ipment, H i-W id e, H otwheel, and P yrometerS atu ration alarms .

The fou rtypes ofH otJou rnalalarms are A bs olu te, D ifferentialalarms , P yrometerS atu ration
alarms , and C ars id e S lope alarms . W hen one ofthes e fou ralarms oc c u rs , a H otJou rnal
alarm is annou nc ed . The s ys tem only annou nc es D ragging-Equ ipment, H igh-L oad , S hifted
L oad , H otJou rnal, H otwheel, and W id e-L oad .

Integrity Failures are the D ead B attery, D ead Res is tor, D ead W heelS c annerRes is tor, S tu c k
D raggerD u ringTrain P as s age, S tu c kD raggerP retrain, S tu c kH igh-L oad D etec torP retrain,
S tu c kW id e-L oad D etec torP retrain, S u c c es s ive C old Rails Exc eed ed , S u c c es s ive C old
Res is tors Exc eed ed , S u c c es s ive C old W heelRes is tors Exc eed ed , S u c c es s ive C old W heels
Exc eed ed , Train P res enton Res tart, and s ometimes C old Res is toralarms , C old W heel
S c annerRes is toralarms , and H ighrange Trans d u c erM is c ou nts alarms .

The H ighrange Trans d u c erM is c ou nts alarm c an be eithera S ys tem A larm oran Integrity
Failu re, d epend ingon the pres enc e ofa Very S low Train alarm . Ifa highrange trans d u c er
mis c ou ntoc c u rs on a train thatals o c ontains a Very S low Train alarm, the firmware treats the
mis c ou ntc ond ition as a S ys tem A larm . Ifa highrange trans d u c ermis c ou ntoc c u rs on a train
travelingfas terthan 7 mph(11 . 3 kph), the firmware treats the mis c ou ntc ond ition as an
Integrity Failu re.

The C old Res is toralarm and the C old W heelS c annerRes is toralarm c an be eithera S ys tem
A larm oran Integrity Failu re, d epend ingon pos t-train c alc u lated c orrec tion fac tor. A ftera train
has pas s ed the s ite, a more ac c u rate res is torvalu e is c alc u lated . This new valu e is then u s ed
to c alc u late a c orrec tion fac tor. The fac toris the perc entage d ifferenc e between the new valu e
and the valu e thatwas ac tu ally read . Ifthe c orrec tion fac toris les s than 24% , no C old
Res is toralarm and no C old W heelS c annerRes is toralarm is generated . Ifthe c orrec tion
fac toris in the range of24% to 40 % , the C old Res is toralarm and the C old W heelS c anner
Res is toralarm is c ons id ered a system alarm . Ifthe c orrec tion fac torfora given railon any
train is greaterthan 40 % , the C old Res is toralarm and the C old W heelS c annerRes is toralarm
is c ons id ered an integrity failure.
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B elow is the M es s ages menu . The options on this s u bmenu affec tthe phras es broad c as tto a
pas s ingtrain orare u s ed to mod ify the parameters as s oc iated withthe rebroad c as tfu nc tion.

Messages Settings
----------------------------------------
[A] - Axles ........................ Yes
[B] - Speed ......................... No
[C] - Temperature ................... No
[D] - Length ........................ No
[E] - Slow ......................... Yes
[F] - Power Off ..................... No
[G] - Repeat No Defects ............ Yes
[H] - Cars Count .................... No
[I] - Customer Name ................ Yes
[J] - Arrival Message .............. Yes
[K] - Lft/Rt Alarm Ref ............. Yes
[L] - Car ID With Alarm ............. No
[M] - Include Details In Realtime ... No
[N] - Announce Differentials ........ No
[O] - Advanced
[X] - Exit

Enablingone ormore ofthes e highlighted options generates the anc illary mes s ages . The
otheroptions ofthe M es s ages menu aren'tu s ed to generate anc illary mes s ages .

In the examples thatfollow, notallanc illary mes s ages are s hown. This is bec au s e only axle
c ou ntand train s peed were enabled . Thatis , only the Announce Axles option on the
M es s ages menu and the Announce Speed option on the M es s ages menu were enabled .
S ite ambienttemperatu re, train length, nu mberofc ars , poweroff, and s low train were
d is abled . Section 4.0 - Serial Interface tells how to enable and d is able thes e mes s ages
u s ingthe M es s ages menu .

W hen the H ighrange Trans d u c erM is c ou nts alarm orVery S low Train alarm oc c u rs , the
s ys tem won'tannou nc e axle c ou nt, train s peed , train length, ornu mberofc ars (even ifthes e
mes s ages are enabled ).
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7.3.1 Nothing Detected

W hen neitheran Exc eption A larm noran Integrity Failu re is d etec ted , the no-d efec tmes s age
is annou nc ed in the pos ttrain mes s age. Ifthe Repeat No Defects option on the M es s ages
menu is d is abled , the formatofthis annou nc ementis :

[customer name] Milepost (mile) [track indicator] [speed indicator]
No Defects [other ancillary messages]

(5-second pause)

[customer name] Milepost (mile) [track indicator] [speed indicator]
No Defects [other ancillary messages]

Ifthe Repeat No Defects option is enabled , the formatofthis annou nc ementis :

[customer name] Milepost (mile) [track indicator] [speed indicator]
No Defects
Repeat No Defects [other ancillary messages]

(5-second pause)

[customer name] Milepost (mile) [track indicator] [speed indicator]
No Defects
Repeat No Defects [other ancillary messages]
Detector Out

Forexample, ata s ingle-trac ks ite, ifthe Repeat No Defects option is d is abled the formatof
this annou nc ementis :

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
No Defects
Total Axles 9-8

(5-second pause)

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
No Defects
Total Axles 9-8
Detector Out
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Forexample, ata mu ltitrac ks ite, ifthe Repeat No Defects option is d is abled the formatof
this annou nc ementis :

BNSF
Milepost 2-9-7 Point 1
South Track
Speed 5-3
No Defects
Total Axles 1-6-2

(5-second pause)

BNSF
Milepost 2-9-7 Point 1
South Track
Speed 5-3
No Defects
Total Axles 1-6-2
Detector Out

7.3.2 Only an Integrity Failure Detected

Integrity failu res are c au s ed when the s ys tem d etermines thata c ond ition exis ts thatc ou ld
preventpropers c anningofa train. They ind ic ate an u nu s u aloperatingc ond ition thatmay
req u ire train s toppage, latermaintenanc e, orboth. Integrity failu res appearin the head erof
Train D etailreports and Exc eption D etailreports . Section 6.0 - Producing Reports tells how
to prod u c e thes e reports . Appendix B - Integrity Failures d es c ribes the c ond itions and
events thatthe S martS c anN G²s ys tem flags as Integrity Failu res .

W hen no Exc eption A larms are d etec ted bu tan Integrity Failu re is d etec ted , "Integrity Failu re"
is annou nc ed . The formatofthis annou nc ementis :

[customer name] Milepost (mile) [track indicator] [ancillary
messages]
Integrity Failure

(5-second pause)

[customer name] Milepost (mile) [track indicator] [ancillary
messages]
Integrity Failure
Detector Out
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Forexample, ata d ou ble-trac ks ite, the annou nc ementis like this .

BNSF
Milepost 3-9-9 Point 1
South Track
Integrity Failure

(5-second pause)

BNSF
Milepost 3-9-9 Point 1
South Track
Integrity Failure
Detector Out

7.3.3 Only Exception Alarms Detected

W hen one ormore Exc eption A larms are d etec ted and an Integrity Failu re is notd etec ted , the
alarms are annou nc ed .

The formatofthis annou nc ementis :

[customer name] Milepost (mile) [track indicator] [speed indicator]
[alarm announcements] [other ancillary messages] [excessive-alarms
indicator]

(5-second pause)

[customer name] Milepost (mile) [track indicator] [speed indicator]
[alarm announcements] [other ancillary messages] [excessive-alarms
indicator]

P ertrain, a maximu m ofthirteen alarms willbe annou nc ed regard les s ofthe totalnu mberof
alarms d etec ted . This inc lu d es a maximu m offou rH otJou rnalalarms , fou rH otwheelalarms ,
two D raggingEqu ipmentalarms , one S hifted L oad alarm , one H igh-L oad alarm , one W id e-1
alarm , and one W id e-2 alarm . Forexample, ifyou had five H otwheelalarms followed by s ix
H otJou rnalalarms , only fou rH otwheelalarms followed by fou rH otJou rnalalarms wou ld be
annou nc ed . This , however, d oes n'taffec twhatis reported . Forexample, ifa train c ontains
s even H otJou rnalalarms , the Train D etailreportwills how alls even, even thou ghonly the firs t
fou rare annou nc ed .

H otwheelalarms u s e the s ame generalformatas H otJou rnalalarms . H igh-L oad , S hifted
L oad , and W id e-L oad alarms u s e the s ame generalformatas D ragging-Equ ipmentalarms .

The Clearance Type option on the Eq u ipmentmenu c an be s etto eithertripwire orlight
beam . This option is only u s ed where high-load d etec tors and wid e-load d etec tors are
ins talled withthe N G². B othhigh-load d etec tors and wid e-load d etec tors mu s tbe either
tripwire d etec tors orlight-beam d etec tors .

W hen a wid e-load d etec toris c onfigu red fortripwire operation, the s ys tem only rec ord s one
W id e-L oad alarm, regard les s ofthe wid e-load s ignals tatu s . This is bec au s e you c an only
breaka wire onc e.
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W hen itis c onfigu red forlight-beam operation, the s ys tem rec ord s every W id e-L oad alarm that
oc c u rs . H owever, the s ys tem won'tflagW id e-L oad alarms on c ons ec u tive axles . A tleas tone
u nalarmed axle mu s ts eparate the alarmed axles . Regard les s ofthe nu mberofd etec ted
W id e-L oad alarms , the s ys tem only annou nc es a maximu m ofthree.

W hen a high-load d etec toris c onfigu red fortripwire operation, the s ys tem only rec ord s one
H igh-L oad alarm, regard les s ofthe high-load s ignals tatu s . This is bec au s e you c an only
breaka wire onc e.

W hen itis c onfigu red forlight-beam operation, the s ys tem rec ord s every H igh-L oad alarm that
oc c u rs . H owever, the s ys tem won'tflagH igh-L oad alarms on c ons ec u tive axles . A tleas tone
u nalarmed axle mu s ts eparate the alarmed axles . Regard les s ofthe nu mberofd etec ted
H igh-L oad alarms , the s ys tem only annou nc es a maximu m ofthree.

The Clearance Mode option on the Eq u ipmentmenu c an be s etto eithers eparate or
mu ltiplexed . This option is only u s ed where high-load d etec tors and wid e-load d etec tors are
ins talled withan N G². W hen this option is s etto s eparate, the alarms c omingfrom the high-
load d etec tors are annou nc ed as H igh-L oad alarms and the alarms c omingfrom the wid e-load
d etec tors are annou nc ed as W id e-L oad alarms . W hen this option is s etto mu ltiplexed , the
alarms c omingfrom the high-load d etec tors and wid e-load d etec tors are annou nc ed as S hifted
L oad alarms . Forexample, ata s ingle-trac ks ite havingone H otJou rnalalarm and no Integrity
Failu re, the annou nc ementis like this . This example as s u mes thatthe Left-Right Alarm
Reference option on the M es s ages menu was enabled .

BNSF
Milepost 3-2-1 Point 4
Hot Journal Left-Side Axle-7-5
Total Axles 9-8

(5-second pause)

BNSF
Milepost 3-2-1 Point 4
Hot Journal Left-Side Axle-7-5
Total Axles 9-8
Detector Out
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A ta mu ltitrac ks ite havingone H otJou rnalalarm and no Integrity Failu re, the annou nc ementis
like this . This example as s u mes thatthe Left-Right Alarm Reference option on the
M es s ages menu was enabled .

BNSF
Milepost 3-2-1 Point 4
North Track
Hot Journal Left-Side Axle-1-5-3

(5-second pause)

BNSF
Milepost 3-2-1 Point 4
North Track
Hot Journal Left-Side Axle-1-5-3
Detector Out

A ta d ou ble-trac ks ite havingone D ragging-Equ ipmentalarm and no Integrity Failu re, the
annou nc ementis like this . This example makes no as s u mption as to whetherthe Left-Right
Alarm Reference option was d is abled orenabled . Eitherwillres u ltin the following.

BNSF
Milepost 2-9-7 Point 1
South Track
Speed 4-5
Dragging-Equipment Near-Axle-8-4
Total Axles 8-8

(5-second pause)

BNSF
Milepost 2-9-7 Point 1
South Track
Speed 4-5
Dragging-Equipment Near-Axle-8-4
Total Axles 8-8
Detector Out
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A ta s ingle-trac ks ite havingtwo H otJou rnalalarms and no Integrity Failu re, the
annou nc ementis like this . This example as s u mes thatthe Left-Right Alarm Reference
option was d is abled .

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
First-Hot Journal North-Side Axle-7-5
Second-Hot Journal North-Side Axle-8-0
Total Axles 9-0

(5-second pause)

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
First-Hot Journal North-Side Axle-7-5
Second-Hot Journal North-Side Axle-8-0
Total Axles 9-0

A ta d ou ble-trac ks ite havingtwo H otwheelalarms , one S hifted L oad alarm , and no Integrity
Failu re, the annou nc ementis like this . This example as s u mes thatthe Left-Right Alarm
Reference option was d is abled .

BNSF
Milepost 2-9-7 Point 1
Speed 4-5
South Track
First-Hotwheel North-Side Axle-6-5
Second-Hotwheel North-Side Axle-7-0
Shifted Load From-Axle-8-4 To Axle-9-2
Total Axles 1-4-4

(5-second pause)

BNSF
Milepost 2-9-7 Point 1
Speed 4-5
South Track
First-Hotwheel North-Side Axle-6-5
Second-Hotwheel North-Side Axle-7-0
Shifted Load From-Axle-8-4 To Axle-9-2
Total Axles 1-4-4
Deetector Out

In the above example, there was a c ond ition generatinga S hifted L oad alarm from axle 8 4 to
axle 92 . The "from" parameteris only u s ed withH igh-L oad , S hifted L oad , and W id e-L oad
alarms . Itis n'tu s ed withD ragging-Equ ipmentalarms . H owever, allfou ralarms c an u s e the
"near" parameter, as in "S hifted L oad N ear-A xle-3-3. "
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A ta s ingle-trac ks ite havingone H otjou rnalalarm, one D ragging-Equ ipmentalarm , and no
Integrity Failu re, the annou nc ementis like this . This example as s u mes thatthe Left-Right
Alarm Reference option was enabled .

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
Hot Journal Left-Side Axle-7-5
Dragging-Equipment Near-Axle-8-4
Total Axles 9-8

(15-second pause)

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
Hot Journal Left-Side Axle-7-5
Dragging-Equipment Near-Axle-8-4
Total Axles 9-8

A ta s ingle-trac ks ite havingfou rormore D ragging-Equ ipmentalarms and no Integrity Failu re,
the annou nc ementis like this .

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
First-Dragging-Equipment Near-Axle-1-2
Second-Dragging-Equipment Near-Axle-1-4
Third-Dragging-Equipment Near-Axle-2-0
Total Axles 9-8
Excessive Alarms

(5-second pause)

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
First-Dragging-Equipment Near-Axle-1-2
Second-Dragging-Equipment Near-Axle-1-4
Third-Dragging-Equipment Near-Axle-2-0
Total Axles 9-8
Excessive Alarms
Detector Out
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7.3.4 Both Exception Alarms and an Integrity Failure Detected

Integrity failu res are c au s ed when the s ys tem d etermines thata c ond ition exis ts thatc ou ld
preventpropers c anningofa train. They ind ic ate an u nu s u aloperatingc ond ition thatmay
req u ire train s toppage, latermaintenanc e, orboth. Integrity failu res appearin the head erof
Train D etailreports and Exc eption D etailreports . Section 6.0 - Producing Reports tells how
to prod u c e thes e reports . Appendix B - Integrity Failures d es c ribes the c ond itions and
events thatthe S martS c anN G²s ys tem flags as Integrity Failu res .

W hen one ormore alarm c ond itions and an Integrity Failu re are d etec ted , boththe alarm
annou nc ements and the "Integrity Failu re" is annou nc ed . The formatofthis annou nc ementis :

[customer name] Milepost (mile) [track indicator] [speed indicator]
[alarm announcement] [ancillary messages]
Integrity Failure

(5-second pause)

[customer name] Milepost (mile) [track indicator] [speed indicator]
[alarm announcement] [ancillary messages]
Integrity Failure
Detector Out

Forexample, ata s ingle-trac ks ite havinga H otJou rnalalarm and an Integrity Failu re, the
annou nc ementis like this .

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
Hot Journal Left-Side Axle-6-2
Total Axles 9-8
Integrity Failure

(5-second pause)

BNSF
Milepost 3-2-1 Point 4
Speed 4-5
Hot Journal Left-Side Axle-6-2
Total Axles 9-8
Integrity Failure
Detector Out
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8.0 Scheduled Maintenance

This s ec tion lis ts the items thatS TC rec ommend s be d one d u rings c hed u led maintenanc e.

A n u p-and -ru nningS martS c anN G²s ys tem need s to be vis ited from time to time to d o
s c hed u led maintenanc e. The freq u enc y ofthes e vis its is u pto the c u s tomer. S TC
rec ommend s vis its every 30 to 90 d ays . M aintenanc e req u irements c hange with
environmentalc ond itions . Forexample, ifthe s ys tem is ins talled in a d ampora d u s ty
environment, itmay be nec es s ary to vis itthe loc ation more freq u ently to c lean the optic s . The
optic als ys tem is the item mos tlikely to need period ic maintenanc e. Ifmois tu re ord u s tis n'ta
problem , you may notneed to d o s c hed u led maintenanc e more often than every 90 d ays .

W hatis d one d u ringa maintenanc e vis itis u pto the c u s tomer. H owever, S TC d oes have
s ome rec ommend ations . Fornormals c hed u led maintenanc e, S TC rec ommend s thes e s teps .

1 B e s u re thatyou have on hand a 50 -foot(15-meter)orlongertape meas u re, a
#2 P hillips head s c rewd river, a s malls lotted s c rewd river, a 9/16-inc htorqu e wrenc h, a
laptopc ompu ter, a mu ltimeter, and the alignmentfixtu re.

2 A ttrac ks id e, c hec ktrac kc ond itions on alltrac ks .

3 Ifany trac kis pu mping(vertic ald is plac ementofthe rails )orru nning(lateral
d is plac ementofthe rails )more than 2 inc hes (5 c entimeters ), have itrepaired before
proc eed ing.

4 A ttrac ks id e, c hec kford amaged trans d u c ers , d amaged trans d u c erc ables , and other
d amaged c omponents .

5 Ifyou find any d amaged c omponents , repairorreplac e them before proc eed ing.

S TC trans d u c ers d on'treq u ire a lotofc are and attention. O nc e ins talled c orrec tly, you
d on'tneed to remove them from the railforc leaningorread ju s tment.

6 A ttrac ks id e, c hec kthatalltrans d u c ers on alltrac ks are properly aligned and c alibrated
(referto S ec tion 9. 2 ofTrac kH ard ware M anu alford etails ) Verify thatallmou nting
hard ware on alltrans d u c ers has been s ec u red to manu fac tu rer’ s rec ommend ed torqu e
s ettings .

7 A tthe trac ks id e, c hec kalls c anner-mou ntingbolts on alltrac ks .

8 Ifalls c annermou nts aren'ts nu gagains tthe gau ge s id e ofthe rail, fix this problem
before proc eed ing.

9 From u nd eralls c anners , remove ballas tthatc ou ld d amage the s c annerd u ringtrain
pas s age.

10 Remove allobs tru c tions to the s c an pathofeac hs c anner.

11 Ifthe ways id e enc los u re is n'tattac hed to a properly ins talled ou ts id e grou nd ings ys tem ,
fix this problem before proc eed ing.

12 A tallou tlets ins id e the ways id e enc los u re, c hec kifthe A C poweris s table and atleas t
110 volts at20 amperes .
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13 Ifthe A C poweris n'ts table orifitis n'tatleas t110 volts at20 amperes , fix this problem
before proc eed ing.

14 Ifnotallou tlets ins id e the ways id e enc los u re are grou nd ed properly, fix this problem
before proc eed ing.

15 Ifthe battery is d ead , d amaged , oremittinga s trongs u lfu rou s od or, replac e itbefore
proc eed ing.

WARNING

In operation, batteries generate and releas e flammable hyd rogen gas ,
whic h, ifignited by a bu rningc igarette, naked flame, ors park, may c au s e battery

explos ion witha d is pers ion ofc as ingfragments and c orros ive liqu id elec trolyte. S o,
c arefu lly follow the manu fac tu rer's ins tru c tions forins tallation and s ervic e. Keepall
s ou rc es ofgas ignition away from the batteries and d o notallow metallic artic les to

c ontac tthe negative and pos itive terminals ofa battery atthe s ame time

.

WARNING

A d amaged oraged battery, in c ombination withthe c onnec ted battery c harger, c an
pos e a s eriou s healththreat. The battery c an prod u c e hyd rogen s u lfid e gas , whic his
c harac terized by its u niqu e "rotten egg" s mell. S o, when a s trongs u lfu rou s od oris

d etec ted , remove powerto the battery c hargerand c hec kthe battery for
exc es s ive heating. D o notinhale the fu mes .

16 Ifthe battery c hargerhas n'tbeen properly grou nd ed , fix this problem before
proc eed ing.

17 Ifthe S martS c anN G²enc los u re has n'tbeen properly grou nd ed , fix this problem before
proc eed ing.

There are vents on the top, bottom , and s id es ofthe c harger. B loc kingany ofthes e
vents c ou ld res u ltin d amage to the c hargerorbattery.

18 Remove anythingthatis bloc kingthe vents on the battery c harger.

O ne end ofthe battery temperatu re probe c able has a three-pin plu g, whic hplu gs into
a rec eptac le on the frontofthe battery c harger. The otherend , whic hhas a
temperatu re s ens ors ealed in it, s hou ld be attac hed to the negative battery pos t. Ifthe
battery temperatu re probe is d efec tive ornotins talled , the red d efec tive L ED is lit.

19 O n the frontofthe battery c harger, ifthe red d efec tive-temperatu re-probe L ED is lit, fix
the u nd erlyingproblem before proc eed ing.

20 S witc hthe mu ltimeterto the D C volts s c ale.

The equipment side ofthe fu s e bloc kis d irec tly wired to the S martS c anN G²
enc los u re. The battery side ofthe fu s e bloc kis wired to the battery via the d is tribu tion
bloc k.
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21 Tou c hthe lead s from the mu ltimeterto the terminals on the eq u ipments id e ofthe fu s e
bloc k.

To S martS c anN G Enc los u re

To B attery

Fu s e B loc k

22 Ifthe voltage (on the eq u ipments id e ofthe fu s e bloc k)is 12 . 3 throu gh14 VD C , go to
s tep26.

23 Ifthe voltage (on the eq u ipments id e ofthe fu s e bloc k)is 0 VD C :

a Tou c hthe lead s to the terminals on the battery s id e ofthe fu s e bloc k.

b Ifthe voltage (on the battery s id e ofthe fu s e bloc k)is greaterthan 0 VD C , replac e
eac hfu s e in the fu s e bloc kwitha B A F-25 (25-amp250 -volt)fas t-ac tingfu s e and
retu rn to s tep25.

c Ifthe voltage (on the battery s id e ofthe fu s e bloc k)is 0 VD C , fix any wiring
problems between the fu s e bloc k, the d is tribu tion bloc k, the battery, and the
c harger.

d Retu rn to s tep25.

24 Ifthe voltage is les s than 12 . 3 VD C :

a O n the battery c harger, c hec kthe inpu tvoltage s witc hforpropers etting.

The inpu tvoltage s witc hc an be s etto 115 VA C or230 VA C . Us e 115 forinpu t
voltages between 10 8 and 12 8 . Us e 230 forinpu tvoltages between 216 and 256.

b O n the battery c harger, c hec kthe ou tpu tfloatvoltage s witc hes .
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c Ifthe s witc hes are s etlowerthan 12 . 30 VD C , res etthem to 14. 0 0 VD C .

To res etthe s witc hes , u s e a s malls lotted s c rewd riverto tu rn eac hs witc hto the
d es ired nu mber. The ten's d igitis always 1 and c an'tbe c hanged . The tops witc h
c ontrols the u nit's d igit. The mid d le s witc hc ontrols the tenth's d igit. The bottom
s witc hc ontrols the hu nd red th's d igit. The fac tory d efau ltis 14.00 VDC, whic his the
recommended setting. To s elec t14. 0 0 VD C , tu rn the tops witc hto 4, the mid d le
s witc hto 0 , and the bottom s witc hto 0 .

d O pen the s malld oorc overon the top-rightc ornerofthe frontofthe c harger.

Do not touch the uninsulated parts of the wires or the charger's binding
posts. Doing so could result in sparks, burns, or electric shock.

e C hec kthatallbind ingpos ts nu ts are tightand thatallwiringis c orrec t.

f O n the battery c harger, c hec kthe A C fu s es to s ee ifeitheris blown.

g Ifblown, replac e with4-amp250 -voltfas t-ac tingfu s es .

h O n the battery c harger, c hec kthe D C c irc u itbreakerto s ee ifitis open (tripped ).

W hen c los ed , abou t0 . 0 9 inc h(0 . 23 c entimeters )ofthe breaker's bu tton is s een.
W hen open, the bu tton is popped ou t, s howingabou t0 . 25 inc h(0 . 64 c entimeters ).

i Ifopen (tripped ), pu s hthe breaker's bu tton in to res etthe D C c irc u itbreaker.

j C hec kto s ee ifthe battery c hargeris plu gged in.

k Ifthe battery c hargeris n'tplu gged in, plu gitin.

l C hec kthe battery-c hargingL ED .

Ifthe battery is c hargingproperly, the yellow battery-c hargingL ED is lits olid . Ifone
ormore ofthe ou tpu tfloatvoltage s witc hes are s etbetween nu mbers , the yellow
battery-c hargingL ED flas hes .

m Ifthe yellow battery-c hargingL ED is notlit, c allS TC forhelpin fixingthis problem .

n Ifthe yellow battery-c hargingL ED is lits olid , monitorthe voltage forten minu tes .

Ifthe voltage is grad u ally inc reas ing, the battery is probably c harging. A fterthe
battery has c harged forfive hou rs , the battery voltage s hou ld be very nearthe float
voltage s etting. Ifthe voltage is n'tgrad u ally inc reas ing, the battery is probably not
c harging. This may ind ic ate thatthe battery is d efec tive and s hou ld be replac ed .

25 Ifthe voltage is greaterthan 14 VD C :

a C hec kthe ou tpu tfloatvoltage s witc hes on the c enter-lefted ge ofthe battery
c harger.

b B e s u re thateac hs witc his s eton a nu mberand notbetween nu mbers .

c Ifthe s witc hes are s etto 14. 0 0 VD C orles s , c u tallpowerto the S martS c anN G²
s ys tem and c allS TC forhelpin fixingthis problem .
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d Ifthe s witc hes are s ethigherthan 14. 0 0 VD C , res etthem to 14. 0 0 VD C and retu rn
to s tep25.

To res etthe s witc hes , u s e a s malls lotted s c rewd riverto tu rn eac hs witc hto the
d es ired nu mber. The ten's d igitis always 1 and c an'tbe c hanged . The tops witc h
c ontrols the u nit's d igit. The mid d le s witc hc ontrols the tenth's d igit. The bottom
s witc hc ontrols the hu nd red th's d igit. The fac tory d efau ltis 14.00 VDC, whic his the
recommended setting. To s elec t14. 0 0 VD C , tu rn the tops witc hto 4, the mid d le
s witc hto 0 , and the bottom s witc hto 0 .

26 O n the d is play panel, lookatthe C O P -A and C O P -B L ED s .

The C O P L ED s ind ic ate the c ond ition ofthe C P Us . IfbothC P Us are ru nningtheir
programs c orrec tly, theirL ED s blinkon and off. Ifa program is n'toperatingas
expec ted , the L ED forthe affec ted C P U is lits olid oris n'tlitatall.

27 Ifeitherorbothofthe COP LEDs is lits olid oris n'tlitatall, c allS TC forhelpin fixing
this problem .

28 O n the d is play panel, lookatthe SYS WARN L ED . Ifa s ys tem warninghas been
flagged , the S YS W A RN L ED willbe litand the C hec kS ys tem H ealthmes s age willbe
d is played on the bottom textline ofthe home s c reen. The S ys . H ealthM enu provid es
a s tatu s ind ic atorforthe variou s s ys tem healthc hec ks .

29 To s ee ifthe s ys tem is beingac tivated by the gatingtrans d u c ers :

a P rod u c e a Train D etailReportforthe las ttrain.

Section 6.0 - Producing Reports tells how to prod u c e this report.

b O n the Train D etailreport, c hec ku nd erthe S ys tem A larms s ec tion ofthe reportfor
the word s "N o A pproac hTrac k. "

The N o A pproac hTrac kalarm ind ic ates thatthe trac kc irc u it(orthe ad vanc e
trans d u c ers )failed to s ignalthe pres enc e ofa train and thatthe S martS c anN G²
s ys tem s tarted from the train pas s ingoverthe gatingtrans d u c ers .

c Ifthe word s "N o A pproac hTrac k" d on'tappear, go to s tep32.
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30 Ifyou rs ys tem u s es ad vanc e trans d u c ers , go to s tep32.

31 Ifyou rs ys tem u s es a trac kc irc u it:
a From the c enterofthe gatingtrans d u c ers , meas u re the d is tanc e you wantthe trac k

c irc u itto pic ku pthe pres enc e ofa train.

b The d is tanc e mu s tbe atleas t25’ (7 . 62 m)and no more than 150 ’ (45. 7 m).

c A t the point ju s t meas u red ,  plac e a 0. 06Ω s hu nt ac ros s  both rails .  The trac k mu s t 
be s hu nted before the c alibration s witc his pres s ed .

d P res s and H O L D the C alibration S witc h u ntilthe relay d rive L ED s tarts blinking.
Releas e the s witc hand the L ED wills topblinking. The ZEP IC IIIwillau tomatic ally
begin the c alibration proc es s . N O TE : The trac ks hu ntM US T remain in plac e d u ring
the c alibration proc es s .

1 20 1 20

1 10

SOTC CALIBRATION
SWITCHSmartScanNG² CHASSIS

e The relay d rive willpic ku p(L ED on)when the u nithas s u c c es s fu lly c alibrated . This
proc es s c an take u pto 45 s ec ond s to c omplete.

Verification

a L iftthe s hu nt, and the relay d rive s hou ld d rop.

b M ove the s hu nt20 ’ fartherou tfrom the c alibration pointand verify the relay d rive
d oes notpic ku p.

c Go to s tep33.

IMPORTANT: To ens u re ac c u rate ac tivation point, always plac e the s hu ntB EFO RE
pres s ingthe C alibration S witc h.

Ifthe ZEP IC c annotac hieve c alibration, itwillblinkthe relay d rive L ED three (3)times in
rapid s u c c es s ion, ind ic atinga c alibration error. The u nitwillc ontinu ou s ly repeatthe
c alibration proc ed u re (there is no need to pres s the C alibration S witc h), allowingyou to
trou bles hootthe trac kc irc u it, wiring, and battery. O nc e the is s u e has been c orrec ted ,
repeatthe c alibration proc ed u re ou tlined in s teps 2 -5.

B oththe ZEP IC IIIand Z3 P lu s have a two-wire trac kc irc u itand willac tivate an eq u al
d is tanc e on boths id es ofthe trac kfeed point.

N O TE : the relay d rive L ED is
the s ame as the S O TC L ED
vis ible on the lowerrights id e of
the N G²C has s is c over.
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32 Ifyou rs ys tem u s es ad vanc e trans d u c ers :

You willnextverify thateac had vanc e trans d u c eris fu nc tional.

a Us inga metalwrenc h, s troke the topofone ofthe ad vanc e trans d u c ers .

The s c anners hu tters s hou ld open c ompletely for10 s ec ond s .

b O n one ofthe bearings c anners , c hec kto s ee ifthe s hu tteropens .

c Ifthe s hu tterd id n'topen, fix this problem before proc eed ing.

d Us inga metalwrenc h, s troke the topofthe otherad vanc e trans d u c er.

The s c anners hu tters s hou ld open c ompletely for10 s ec ond s .

e O n one ofthe bearings c anners , c hec kto s ee ifthe s hu tteropens .

f Ifthe s hu tterd id n'topen, fix this problem before proc eed ing.

33 P rod u c e a Train S u mmary report.

Section 6.0 - Producing Reports tells how to prod u c e this report.

The Train S u mmary reportlis ts alltrains c u rrently s tored in the Trains d irec tory. A line
ofinformation is s hown foreac htrain entry. The reportis d ivid ed into a head ers ec tion
and a d etails ec tion. The head ers ec tion c ontains generalinformation abou tthe s ite.
The d etails ec tion c ontains s u mmary information on eac htrain thatpas s ed the s ite.

34 O n the Train S u mmary report, c hec kthe A xles c olu mn.

A xle c ou nts hou ld be an even nu mber. O d d -nu mbered axle c ou nts are pos s ible
ind ic ations ofgatingtrans d u c erproblems .

35 Ifthere is an od d axle c ou ntand iftrain s peed was always above 7 mph, go to s tep37.

Ifatany time d u ringtrain pas s age the train s peed was les s than oreq u alto 7 mph
(11 . 3 kph), gatingtrans d u c erproblems probably d on'texis t. Ifthe train s peed was
always above 7 mph, gatingtrans d u c erproblems probably d o exis t.

The Very S low Train alarm ind ic ates that, ats ome pointd u ringtrain pas s age, fou r
c ons ec u tive axles c ros s ed the gatingtrans d u c ers ata s peed of7 mph(11 . 3 kph)or
les s . This alarm appears on a Train D etailreport.

Ifthere are many s low trains (thatis , many trains travelingles s than 7 mph)atthis s ite,
itmay be nec es s ary to reloc ate the s c anners and othertrac khard ware to a better
loc ation. D ec id ingto d o this s hou ld be mad e in c ons u ltation withS TC . Reloc atinga
s ite is beyond the s c ope ofthis d oc u ment.

36 Ifthere is an even axle c ou ntand the valu es u nd er" A xles , " "T0 1 , " and "TO 2 " are the
s ame, go to s tep41.

Ifthings are workingc orrec tly, allthree valu es fora given train s hou ld be eq u al. You 'll
d o the nexts teponly ifthings aren'tworkingc orrec tly.
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37 D etermine whic hgatingtrans d u c eris rec ord inginc orrec tinformation.

D etermine whic hgatingtrans d u c eris rec ord inginc orrec taxle c ou nts and whetheritis
notc ou ntingallaxles orc ou ntingextra ones . You may notbe able to d o this by ju s t
lookingatthe valu es u nd erthe A xles , T0 1 , and TO 2 c olu mns ofthe Train S u mmary
report. S ometimes , a trans d u c erproblem c au s es the nu mberin the A xles c olu mn to
be inc orrec t. Therefore, the tru e axle c ou ntmay have to be d etermined from an
alternate s ou rc e s u c has the nextd etec tors ys tem thatenc ou nters the train withthe
trans d u c er-c ou ntimbalanc e.

A fteryou d etermine whic hgatingtrans d u c eris mis c ou nting, you 'llneed to c hange a
ju mpers ettingon the Interfac e board . IfTO 1 is the problem, you 'llc hange the s etting
forJ20 1 . IfTO 2 is the problem , you 'llc hange the s ettingforJ20 2 . IfbothTO 1 and
T0 2 have a problem , bothju mpers willneed to be c hanged .

Changes to the jumpers should be made only after all external conditions that
cause transducer miscounts have been corrected. S ome ofthes e external
c ond itions are improperly ins talled trans d u c ers , loos e trans d u c erbolts , inc orrec t
trans d u c erheights , d amaged trans d u c ers , d amaged trans d u c erc ables , and loos e
wiringc onnec tions . You s hou ld have alread y c hec ked and c orrec ted forthes e external
c ond itions in s teps 4 throu gh10 above. Ifyou thinkthe c orrec tions you mad e in thos e
s teps fixes gatingtrans d u c ermis c ou nting, you c an s kips ome ofthe s teps below.

The proc es s ofad ju s tingthe trans d u c erload ingis trialand error. Generally, ifyou are
havingtoo many trans d u c erc ou nts , lowerthe load ingres is tanc e to make the
trans d u c erles s s ens itive. L ikewis e, too few c ou nts s u gges tthatthe trans d u c eris not
s ens itive enou gh, s o you wou ld s elec ta load ingvalu e withmore res is tanc e.

38 Ifyou c orrec ted allexternalc ond itions thatnegatively affec tgatingtrans d u c ers and you
thinkthis fixes gatingtrans d u c ermis c ou nting, go to s tep41.

39 Ifthe s elec ted gatingtrans d u c erappears to be mis s ingaxles (thatis , the trans d u c er
thatis s howinga nu mberofhits les s than the tru e axle c ou nt):

a Toggle offthe D C powers witc hon the righted ge ofthe S martS c anN G²enc los u re.

P owerS witc h

ExternalRad io
C onnec tor
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b Remove the s ix nu ts and three s c rews hold ingthe c overoverthe Interfac e board .

FUNC SELECT RESET

TO1

TO2

COP-A

COP-B

PTT

SYS WARN

WHEEL-1 RAIL-2 RAIL-1

S
H

U
T
T
E

R
O

U
T

H
E

A
T
E

R
O

U
T

D
C

P
O

W
E

R

J3

B
A

T
T
-

B
A

T
T
+

J2
1 20 1 20

WHEEL-2

The Interfac e board is now vis ible.

c To preventthe bas e as s embly from falling, replac e two ofthe ju s tremoved nu ts
onto the toptwo mou ntings tu d s on the S martS c anN G²enc los u re.

Ju mperJ20 1

Ju mperJ20 2

Vers ion N u mber
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d S tore the removed c over, three s c rews , and remainingfou rnu ts in a s afe plac e
u ntilyou replac e them.

The available load ings ens itivities vary d epend ingon whic hvers ion ofInterfac e
board you have and whetherres is tors are attac hed to the ju mpers ornot. The
vers ion nu mberis printed on the lower-lefted ge ofthe board .

e The table below lis ts the highes t, mid d le, and lowes ts ens itivity fortrans d u c er
load ing. H ighes tis the mos ts ens itive. The ju mper's toppos ition is the one c los es t
to the externals peaker.

J201 or J202
Jumper Position

Sensitivity Level

Top L owes tS ens itivity

C enter M id d le S ens itivity

B ottom H ighes tS ens itivity

f IfTO 1 is the s elec ted gatingtrans d u c erand the J20 1 ju mperis c u rrently on the
lowes ts ens itivity pos ition, move itto the mid d le s ens itivity pos ition.

g IfTO 1 is the s elec ted gatingtrans d u c erand the J20 1 ju mperis c u rrently on the
mid d le s ens itivity pos ition, move itto the highes ts ens itivity pos ition.

h IfTO 1 is the s elec ted gatingtrans d u c erand the J20 1 ju mperis c u rrently on the
highes ts ens itivity pos ition, c allS TC forhelpin fixingthis problem.

i IfTO 2 is the s elec ted gatingtrans d u c erand the J20 2 ju mperis c u rrently on the
lowes ts ens itivity pos ition, move itto the mid d le s ens itivity pos ition.

j IfTO 2 is the s elec ted gatingtrans d u c erand the J20 2 ju mperis c u rrently on the
mid d le s ens itivity pos ition, move itto the highes ts ens itivity pos ition.

k IfTO 2 is the s elec ted gatingtrans d u c erand the J20 2 ju mperis c u rrently on the
highes ts ens itivity pos ition, c allS TC forhelpin fixingthis problem.

l Remove the two nu ts hold ingthe bas e as s embly to the S martS c anN G²enc los u re.

m Us ingthe s aved s ix nu ts and three s c rews , reattac hthe c overoverthe Interfac e
board .

n Toggle on the D C powers witc hon the righted ge ofthe S martS c anN G²enc los u re.
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40 Ifthe s elec ted gatingtrans d u c erappears to be c ou ntingextra axles (thatis , the
trans d u c erthatis s howinga nu mberofhits more than the tru e axle c ou nt):

a Toggle offthe D C powers witc hon the righted ge ofthe S martS c anN G²enc los u re.

P owerS witc h

ExternalRad io
C onnec tor

b Remove the s ix nu ts and three s c rews hold ingthe c overoverthe Interfac e board .

FUNC SELECT RESET

TO1

TO2

COP-A

COP-B

PTT

SYS WARN

WHEEL-1 RAIL-2 RAIL-1

S
H

U
T
T
E

R
O

U
T

H
E

A
T
E

R
O

U
T

D
C

P
O

W
E

R

J3

B
A

T
T
-

B
A

T
T
+

J2
1 20 1 20

WHEEL-2
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The Interfac e board is now vis ible.

c To preventthe bas e as s embly from falling, replac e two ofthe ju s tremoved nu ts
onto the toptwo mou ntings tu d s on the S martS c anN G²enc los u re.

d S tore the removed c over, three s c rews , and remainingfou rnu ts in a s afe plac e
u ntilyou replac e them.

The available load ings ens itivities vary d epend ingon whic hvers ion ofInterfac e
board you have and whetherres is tors are attac hed to the ju mpers ornot. The
vers ion nu mberis printed on the lower-lefted ge ofthe board .

e The table below lis ts the highes t, mid d le, and lowes ts ens itivity fortrans d u c er
load ing. H ighes tis the mos ts ens itive. The ju mper's toppos ition is the one c los es t
to the externals peaker.

J201 or J202
Jumper Position

Sensitivity Level

Top L owes tS ens itivity

C enter M id d le S ens itivity

B ottom H ighes tS ens itivity

f IfTO 1 is the s elec ted gatingtrans d u c erand the J20 1 ju mperis c u rrently on the
highes ts ens itivity pos ition, move itto the mid d le s ens itivity pos ition.

g IfTO 1 is the s elec ted gatingtrans d u c erand the J20 1 ju mperis c u rrently on the
mid d le s ens itivity pos ition, move itto the lowes ts ens itivity pos ition.

h IfTO 1 is the s elec ted gatingtrans d u c erand the J20 1 ju mperis c u rrently on the
lowes ts ens itivity pos ition, c allS TC forhelpin fixingthis problem.

i IfTO 2 is the s elec ted gatingtrans d u c erand the J20 2 ju mperis c u rrently on the
highes ts ens itivity pos ition, move itto the mid d le s ens itivity pos ition.

j IfTO 2 is the s elec ted gatingtrans d u c erand the J20 2 ju mperis c u rrently on the
mid d le s ens itivity pos ition, move itto the lowes ts ens itivity pos ition.

k IfTO 2 is the s elec ted gatingtrans d u c erand the J20 2 ju mperis c u rrently on the
lowes ts ens itivity pos ition, c allS TC forhelpin fixingthis problem.

Vers ion N u mber

Ju mperJ20 1

Ju mperJ20 2

Vers ion N u mber
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l Remove the two nu ts hold ingthe bas e as s embly to the S martS c anN G²enc los u re.

m Us ingthe s aved s ix nu ts and three s c rews , reattac hthe c overoverthe Interfac e
board .

n Toggle on the D C powers witc hon the righted ge ofthe S martS c anN G²enc los u re.

41 To u s e the s erialinterfac e to open the s c anners hu tters :

a Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu

b S elec tthe S ys tem Fu nc tions M enu

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Radio Inhibit [D] - Start Manual Train
[E] - 1KHz Test Tone
[F] - Auto-Calibration
[G] - Remote System RESET
[H] - Delete All Stored Train Data
[I] - Clear Event Log

•
•
•

c To open the s hu tters , s elec tthe A u to-C alibration option.

The protec tive s hu tters in alls c anners s hou ld open and s tay open forthree
minu tes . This mightnotbe enou ghtime to c hec kand c lean the s hu tters and
optic s . Ifthatis n'tenou ghtime, s elec tthis option again.

42 In eac hs c anner, c hec kifits s hu tteropened .

43 Ifany s hu tterd id n'topen, fix this problem before proc eed ing.

44 In eac hs c anner, c hec kford irty optic s .

45 Ifd irty, c lean the s c anneroptic s withthe s u pplied lens c leaningkit.

Do not use solvents, ammonia-based cleaning solutions, or isopropyl alcohol on
the optics. Use clean water or a mild solution of dishwashing liquid. After the
liquid on the optics dries, lightly wipe the optics with a clean, dry chamois patch.

46 Ifthe d ate and time d is played on the topofthe S ys tem Fu nc tions menu are inc orrec t,
fix them before proc eed ing.

Section 4.0 - Serial Interface tells how to c hange the d ate and time.

47 To c hec kthe operation ofthe rad io:

a From the S ys tem Fu nc tions menu , s elec tRad io Tes t.

D u ringa rad io tes t, the S martS c anN G²s ys tem ou tpu ts phras es throu ghthe
s peakerand the rad io. A lternatively, you c an ou tpu ta 1kH z tes ttone ins tead of
phras es . To d o this , you wou ld s elec tthe 1KH z Tes tTone option.
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b W hile lis teningto the mes s age ortone, lookatthe d is play panel.

The P TT L ED s hou ld be lit.

Ifthis L ED is n'tlit, the s ys tem's ability to s end a mes s age ortone to the rad io might
be inhibited . This c an happen when one u s es the Rad io Inhibitoption on the
S ys tem Fu nc tions menu . Ifthe rad io is inhibited , the res u lts ofthis c hec kare
invalid .

c Ifthe P TT L ED is n'tlitand the rad io is n'tinhibited , c allS TC forhelpin fixingthis
problem .

48 To c hec kthe integrity ofthe s peec hd ata:

a B e s u re thatthe s peakerhas its volu me s etto an au d ible level.

b Us ingthe s erialinterfac e, d is play the M ain menu .

Section 4.0 - Serial Interface tells how to d is play the M ain menu .

•
•
•

[J] - Event log
[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] – Exit

c S elec tthe S ys tem Fu nc tions menu .

System Functions Menu
----------------------------------------
[A] - Radio Test
[B] - Vocabulary Test
[C] - Radio Inhibit
[D] - Start Manual Train

•
•
•

d From the S ys tem Fu nc tions menu , s elec tVoc abu lary Tes t

This mes s age appears .

Starting Vocabulary Test

Ifthe s ys tem is n'tc u rrently makingany othervoic e annou nc ements , itbegins the
Voc abu lary Tes tannou nc ement. The S martS c anN G²s ys tem ou tpu ts phras es
throu ghthe s peaker, bu tnotthrou ghthe rad io. A fterthe annou nc ementfinis hes ,
the S ys tem Fu nc tions menu reappears .

Ifthe s ys tem is c u rrently makinga voic e annou nc ement, the firmware d is plays the
" S ys tem Is C u rrently M akingVoic e A nnou nc ements ! Try A gain L ater" mes s age
and the S ys tem Fu nc tions menu reappears .

e Ifyou hearnothingors peec hthatis too garbled to u nd ers tand , c allS TC forhelpin
fixingthis problem.
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49 To generate a tes ttrain to c hec knu mberofaxles :

a Q u ic kly s troke the topofeac hgatingtrans d u c erwitha metalwrenc h, alternating
between TO 1 and TO 2 .

b Repeats tepa nine more times , fora totaloften s imu lated axles .

c W aitforthe s ys tem to time ou tand the s hu tters to c los e.

d P rod u c e a Train D etailreportforthe las ttrain.

Section 4.0 - Producing Reports tells how to prod u c e this report.

e O n the report, c hec kthatthe nu mberofaxles agrees withthe nu mberoftimes that
you s troked the gatingtrans d u c ers .

f O n the report, ifthe nu mberofaxles d oes n'tagree withthe nu mberoftimes that
you s troked the gatingtrans d u c ers , c allS TC forhelpin fixingthis problem .

50 To generate a tes ttrain to c hec khotbearings :

S TC rec ommend s thatyou u s e the c alibrated heats ou rc e (210 0 -8 10 N G)only when
the ou ts id e (ambient)temperatu re is above 0 °F (-18 °C )and below 90 °F (32°C ). Ifyou
mu s tu s e itatothertimes , d o s o only when the need le is c entered on the frontofthe
temperatu re meter. Ifthe need le is n'ts tabilized within  2 d egrees ofs etpoint, the
heats ou rc e is n'toperatingproperly.

a Read y the c alibrated heats ou rc e.

The heats ou rc e has reac hed operatingtemperatu re and s tabilized when the
temperatu re meterneed le remains c entered .

b W iththe powerc ord to the frontofthe s c anner, plac e the c alibrated heats ou rc e on
the bearings c annerthatis on the railwiththe gatingtrans d u c ers .

c Q u ic kly s troke the topofeac hgatingtrans d u c erwitha metalwrenc h, alternating
between TO 1 and TO 2 fora totalofsix s imu lated axles .

You s hou ld hearthe real-time d efec tmes s age. N o matterhow many d efec ts are
fou nd , the real-time d efec tmes s age is only annou nc ed onc e.

d W aitforthe s ys tem to time ou t, whic hnormally takes abou t10 s ec ond s .

You s hou ld hearan end -of-train mes s age withthree H otJou rnalalarms . P ertrain,
only the firs tthree H otJou rnalalarms are everannou nc ed .

e L is ten to be s u re thatthe H otJou rnalalarms are annou nc ed and thatthey are
annou nc ed forthe c orrec ts id e.

Ifyou d o nothearanything, no alarm-levelheatwas rec ord ed . N o meas u rable
heatfrom a bearings c annermay be d u e to loos e c onnec tions , a s c annernotbeing
c onnec ted to the bottom ofthe S martS c anN G²enc los u re, a d efec tive s hu ttermotor
in the s c anner, ora d amaged s c anner.

f Ifyou d o nothearany H otJou rnalalarms beingannou nc ed , fix this problem before
proc eed ing.

g Ifthe H otJou rnalalarms are annou nc ed forthe wrongs id e, s witc hthe bearing
s c annerc onnec tions on the bottom ofthe S martS c anN G²enc los u re.

h Repeatthe tes t, this time plac ingthe c alibrated heats ou rc e on the bearings c anner
on the oppos ite rail
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i Verify the res u lts as before.

Ifthe res u lts are c orrec t, you rs ys tem s hou ld fu nc tion properly when s c anningthe
bearings ofrealtrains .

j Remove the c alibrated heats ou rc e.

k S tore the c alibrated heats ou rc e and its c able in the ways id e enc los u re.

51 O n the Train S u mmary report, c hec kthe c olu mn marked " A verage. "

Foreac htrain, the valu es in the two c olu mns u nd erthis head ings hou ld be within fou r
d egrees ofeac hother.

52 Ifthe c olu mns aren'twithin fou rd egrees and ifthe s c anneroptic s are c lean, rec alibrate
and realign the s c anner.

Appendix D - Calibration of /Type III Scanners tells how to c alibrate the s c anners .

53 O n the Train S u mmary report, c hec kthe las tc olu mn ofthe report.

The las tc olu mn s hows the battery voltage atthe time eac htrain pas s ed the s ite. It
s hou ld s how valu es between 13. 0 and 14. 5 volts . Valu es ou ts id e this range may be
c au s ed by:

 N o A C powerforan extend ed period

 Improperly ad ju s ted floatvoltage

 D efec tive battery

 B lown fu s es

 D efec tive battery c harger

54 Ifthe mos trec entvalu e is n'tbetween 13. 0 and 14. 5 volts , inves tigate and fix any
problems before proc eed ing.

55 Ifthis is a d ou ble-trac ks ite, repeats teps 18 throu gh59 forthe othertrac k(thatis , for
the otherS martS c anN G²s ys tem).
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9.0 Customer Service

A tS TC , the c u s tomeris nu mberone. S TC is c ommitted to prod u c ts thatworkand c u s tomers
thatare s atis fied . N othingles s is ac c eptable. This s ec tion tells how to getans wers for
q u es tions , fixes forproblems , and parts fors pares .

9.1 Reaching STC

You c an reac hS TC by mail, telephone, fax, and email. B y mail, you c an reac hS TC at:

S ou thern Tec hnologies C orporation
6145 P res ervation D rive
C hattanooga, Tennes s ee 37 416-3638
US A

M ailand s hipments are replied to as s oon as pos s ible, normally within one workingd ay.
Eq u ipmentrepairu s u ally takes longer.

B y telephone, you c an reac hS TC at423-8 92-30 29, M ond ay throu ghFrid ay, from 8 : 0 0 a. m .
u ntil5: 0 0 p. m . Eas tern time. A fterbu s ines s hou rs , a mac hine ans wers the c alls . Thes e c alls
are retu rned promptly the nextbu s ines s d ay. B y fax, you c an reac hS TC at423-499-0 0 45.
The fax mac hine c an rec eive faxes atalltimes . Faxes are replied to as s oon as pos s ible,
normally within one workingd ay. B y email, you c an reac hS TC atemail@ s ou thern-tec h. c om .
Emailis replied to as s oon as pos s ible, normally within one workingd ay.

9.2 Returning Equipment for Repair

Retu rn any d efec tive ormalfu nc tioningequ ipmentto S TC forrepairorreplac ement. You d on't
need a retu rn au thorization nu mber. You d on'teven need to make a telephone c allfirs t. Ju s t
s hipitd irec tly to the Repair Department atthe ad d res s above.

W iththe retu rned eq u ipment, inc lu d e:

 C omplete ad d res s ofwhere the eq u ipmentis to be retu rned .

 N ame and telephone nu mberofthe pers on who s hou ld be c ontac ted to ans wer
qu es tions abou tthe eq u ipment.

 A written explanation ofthe eq u ipmentd efec tormalfu nc tion.

 A ny reports orotherd ata thatwou ld be helpfu lin d iagnos ingthe problem .

 Ifou tofwarranty, c red itc ard nu mber(to be c harged )withits expiration d ate.
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9.3 Reporting Problems or Suggestions

Ifyou have any problems , s u gges tions , orq u es tions related to S TC eq u ipment, telephone the
Engineering Department atthe telephone nu mberabove. W hen c alling, s tate the eq u ipment
you 're c allingabou t. You rc allwillthen be d irec ted to the rightpers on.

9.4 Ordering Spare Parts

Ifyou need any s pare parts to s u pportS TC eq u ipment, telephone orfax the Sales
Department atthe telephone nu mbers above.

W hen c alling, s tate thatyou 're c allingto ord erparts . You rc allwillthen be d irec ted to the right
pers on. W hen plac ingthe ord er, referenc e the S TC partnu mbers lis ted in this gu id e.
H owever, ifyou d on'thave the partnu mbers , the s ales s taffc an obtain them foryou and
provid e you withc u rrentpric ingand availability.

W hen emailingorfaxing, inc lu d e:

 P u rc has e O rd erN u mberforthe ord erorc red itc ard nu mber(to be c harged )withits
expiration d ate.

 C omplete ad d res s where the parts are to be s hipped .

 C omplete ad d res s where the invoic e is to be mailed .

 N ame and telephone nu mberofthe pers on who s hou ld be c ontac ted to ans wer
qu es tions abou tthe ord er.

 Foreac hitem ord ered , partnu mber, c omplete d es c ription, and q u antity need ed .

9.5 Checking on Shipments and Orders

Ifyou need to c hec kon the s tatu s ofany s hipmentorord er, telephone orfax the Sales
Department atthe telephone nu mbers above.

W hen c alling, s tate thatyou 're c hec kingthe s tatu s ofa s hipmentorord er. You rc allwillthen
be d irec ted to the rightpers on. H ave you rP u rc has e O rd erN u mberread y when you c all.
H owever, ifyou d on'thave the ord ernu mber, the s ales s taffc an loc ate you rord ernu mberand
provid e you withthe s tatu s ofthe s hipmentorord er.

W hen emailingorfaxing, inc lu d e:

 P u rc has e O rd erN u mberforthe s hipmentorord erbeingc hec ked .

 N ame and telephone nu mberofthe pers on who s hou ld be c ontac ted afterthe ord er
s tatu s is c hec ked .

 You rfax nu mber, ifavailable.
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Appendix A
System Alarms

This append ix d es c ribes the c ond itions and events thatthe S martS c anN G²s ys tem flags as
S ys tem A larms . Thes e alarms provid e d ata abou tpas s ingtrains and s ys tem s tatu s . Thes e
alarms are lis ted u nd erthe S ys tem A larms s ec tion ofthe Train D etailand Exc eption D etail
reports . Section 6.0 - Producing Reports tells how to prod u c e thes e reports .

A.1 Ambient Temperature Probe Unreliable Alarm

The A mbientTemperatu re P robe Unreliable alarm ind ic ates thatthe temperatu re probe is
givingu nreliable read ings .

A.2 Cold Rail Alarm

The C old Railalarm ind ic ates thatthe temperatu res ofallbearings (ofthe train)on the
d es ignated railwere below a given temperatu re. W hen no bearingon a given railgenerates a
d elta temperatu re read inggreaterthan oreq u alto the temperatu re s etby the Cold Rail
Temperature option on the A larm S ettings menu , the s ys tem generates a C old Railalarm .
Section 4.0 - Serial Interface tells how to view orc hange the Cold Rail Temperature
option.

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/20/2020 10:49:42, 14.6V, -2°F
Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] – Exit

There is a d ifferentC old Railalarm foreac hrail. Thatis , there is a C old N orthRailalarm and
a C old S ou thRailalarm (or, d epend ingon trac kd irec tion, a C old Eas tRailalarm and a C old
W es tRailalarm).
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The maximum number (perrails id e)ofc ons ec u tive trains , havingC old Railalarms , allowed
before generatinga S u c c es s ive C old Rails Exc eed ed alarm is s etby the Cold Rails option on
the A larm S ettings menu . Ifthe nu mberofc ons ec u tive trains bearingC old Railalarms eq u als
orexc eed s the c old -rail-alarm limit, the mes s age " S u c c es s ive C old Rails Exc eed ed " is
d is played on the Train D etailand Exc eption D etailreport. S u c c es s ive C old Rails Exc eed ed
alarms are c overed in the nextappend ix. Section 4.0 - Serial Interface tells how to view or
c hange the Cold Rails option.

A.3 Cold Resistor Alarm

A res is toris mou nted to the ins id e ofthe bearings c anner's s hu tter. A voltage is applied to this
res is torwhile the s hu tteris open, c au s ingitto heatu p. A ftera train has lefta s ite and the
s hu tters have c los ed , the temperatu re ofthe res is toris read by the s c annerpyrometer. In this
way, a c hec kofthe s ys tem's ability to read heatc orrec tly is mad e. The C old Res is toralarm
ind ic ates thatthe minimum value expec ted forthe temperatu re ofthe res is torwas n'tmet.
This minimu m valu e is d etermined by the firmware and is d epend entu pon the time ittakes a
train to pas s a s ite.

Ifthe minimum value was n'tmet, a s ec ond c hec kc ompares the rec ord ed res is tor
temperatu re agains tthe limitthatwas es tablis hed u s ingthe Absolute option on the A larm
S ettings menu . (This alarm limitis an offs et, in d egrees Fahrenheit, above the ambient
temperatu re. ) Ifthe rec ord ed res is tortemperatu re meets orexc eed s the abs olu te-alarm limit,
the firmware c anc els any previou s ly flagged C old Res is toralarms . Section 4.0 - Serial
Interface tells how to view orc hange the Absolute option .

Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900

•
•
•
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There is a d ifferentC old Res is toralarm foreac hrail. Thatis , there is a C old N orthRes is tor
alarm and a C old S ou thRes is toralarm (or, d epend ingon trac kd irec tion, a C old Eas tRes is tor
alarm and a C old W es tRes is toralarm).

The maximum number (perrails id e)ofc ons ec u tive trains , havingC old Res is toralarms ,
allowed before generatinga S u c c es s ive C old Res is tors Exc eed ed alarm is s etby the Cold
Resistor Counter option on the A larm S ettings menu . S u c c es s ive C old Res is tors Exc eed ed
alarms are c overed in the nextappend ix. Section 4.0 - Serial Interface tells how to view or
c hange the Cold Resistor Counter option.

•
•
•

[C] - Differential ................. 115
[D] - Hot Wheel .................... 698
[E] - Cold Rails ..................... 9
[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9

•
•
•

A ftera train has pas s ed the s ite, a more ac c u rate required res is torvalu e willbe c alc u lated ,
takinginto ac c ou ntthe ambienttemperatu re. This new valu e is then u s ed to c alc u late a
c orrec tion fac tor. The fac toris the perc entage d ifferenc e between the required res is torvalu e
and the valu e thatwas ac tu ally read . Forexample, ifthe required res is tortemperatu re is 1 8 0
and the ac tu alres is tortemperatu re is 135 the c orrec tion fac torwou ld be 25% (1 -(135 /1 8 0 )=
0 . 25).

Ifthe c orrec tion fac toris les s than 24% , no C old Res is toralarm is generated . Ifthe c orrec tion
fac toris in the range of24% to 40 % , the C old Res is toralarm is c ons id ered a system alarm.
Ifthe c orrec tion fac torfora given railon any train is greaterthan 40 % , the C old Res is toralarm
is c ons id ered an integrity failure.

D u ringthe pos t-train res is tortes t, ifa read res is torvalu e is n'tgreaterthan 7 6% ofthe required
res is torvalu e, two ad d itionalc hec ks willbe performed . Eitherofthes e c hec ks c an generate a
C old Res is toralarm. Formore information on thes e c hec ks , s ee A.13 Rail Resistor Test
Overridden Alarm .

A.4 Cold Wheel Scanner Alarm

The C old W heelS c anneralarm repres ents the wheels c anner's eq u ivalentofthe bearing
s c anner's C old Railalarm . W hen no wheelon a given railgenerates a d elta temperatu re
read inggreaterthan oreq u alto a pres etminimu m , the s ys tem generates a C old W heel
S c anneralarm . The pres etminimu m temperatu re is d etermined by the firmware and is
c u rrently 9°F above ambient(5°C above ambient). The c u s tomerc an'tc hange this valu e.
Ju s tlike C old Railalarms , s eparate C old W heelS c anneralarms exis tforeac hrails id e.
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The maximum number (perrails id e)ofc ons ec u tive trains , havingC old W heelS c anner
alarms , allowed before generatinga S u c c es s ive C old W heels Exc eed ed alarm is s etby the
Cold Rails option on the A larm S ettings menu . S u c c es s ive C old W heels Exc eed ed alarms
are c overed in the nextappend ix. Section 4.0 - Serial Interface tells how to view orc hange
the Cold Rails option.

•
•
•

[C] - Differential ................. 115
[D] - Hot Wheel .................... 698
[E] - Cold Rails ..................... 9
[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9

•
•
•

A.5 Cold Wheel Scanner Resistor Alarm

The C old W heelS c annerRes is toralarm repres ents the wheels c anner's eq u ivalentofthe
bearings c anner's C old Res is toralarm. Evalu ation ofC old W heelS c annerRes is toralarm
mimic s the s ame logic u s ed in the evalu ation ofC old Res is toralarms . In this way, the s ys tem
c onfirms the s c anner's ability to read alarm-levelheat. Ju s tlike C old Res is toralarms ,
s eparate C old W heelS c annerRes is toralarms exis tforeac hrails id e.

The maximum number (perrails id e)ofc ons ec u tive trains , havingC old W heelS c anner
Res is toralarms , allowed before generatinga S u c c es s ive C old W heelRes is tors Exc eed ed
alarm is s etby the Cold Resistor Counter option on the A larm S ettings menu . S u c c es s ive
C old W heelRes is tors Exc eed ed alarms are c overed in the nextappend ix. Section 4.0 -
Serial Interface tells how to view orc hange the Cold Resistor Counter option.

•
•
•

[C] - Differential ................. 115
[D] - Hot Wheel .................... 698
[E] - Cold Rails ..................... 9
[F] - Cold Rail Temp ................ 10
[G] - Cold Res Counter ............... 9

•
•
•

A ftera train has pas s ed the s ite, a more ac c u rate required res is torvalu e willbe c alc u lated ,
takinginto ac c ou ntthe ambienttemperatu re. This new valu e is then u s ed to c alc u late a
c orrec tion fac tor. The fac toris the perc entage d ifferenc e between the required res is torvalu e
and the valu e thatwas ac tu ally read . Forexample, ifthe required res is tortemperatu re is 1 8 0
and the ac tu alres is tortemperatu re is 135 the c orrec tion fac torwou ld be 25% (1 -(135 /1 8 0 )=
0 . 25).
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Ifthe c orrec tion fac toris les s than 24% , no C old W heelS c annerRes is toralarm is generated .
Ifthe c orrec tion fac toris in the range of24% to 40 % , the C old W heelS c annerRes is toralarm
is c ons id ered a system alarm. Ifthe c orrec tion fac torfora given railon any train is greater
than 40 % , the C old W heelS c annerRes is toralarm is c ons id ered an integrity failure .

D u ringthe pos t-train res is tortes t, ifa read res is torvalu e is n'tgreaterthan 7 6% ofthe req u ired
res is torvalu e, two ad d itionalc hec ks willbe performed . Eitherofthes e c hec ks c an generate a
C old W heelS c annerRes is toralarm. Formore information on thes e c hec ks , s ee A.20 Wheel
Resistor Test Overridden Alarm .

A.6 Highrange Transducer Miscounts Alarm

The H ighrange Trans d u c erM is c ou nts alarm ind ic ates thatthe trans d u c erc ou nts forTO 1 and
TO 2 d ifferby s even ormore. This c alc u lation is mad e aftereac haxle c ros s es bothgating
trans d u c ers . W hen this alarm oc c u rs , the s ys tem won'tannou nc e axle c ou nt, exits peed ,
lengthoftrain, ortotalnu mberofc ars (even ifthes e mes s ages are enabled ).

The H ighrange Trans d u c erM is c ou nts alarm c an be eithera S ys tem A larm oran Integrity
Failu re, d epend ingon the pres enc e ofa Very S low Train alarm . Ifa highrange trans d u c er
mis c ou ntoc c u rs on a train thatals o c ontains a Very S low Train alarm, the firmware treats the
mis c ou ntc ond ition as a S ys tem A larm . This logic as s u mes thatthe train's s low rate oftravel
likely c au s ed the trans d u c ermis c ou ntc ond ition. Ifa highrange trans d u c ermis c ou ntoc c u rs on
a train travelingfas terthan 7 mph(11 . 3 kph), the firmware treats the mis c ou ntc ond ition as an
Integrity Failu re.

A.7 Integrity Failure Alarm

The Integrity Failu re alarm ind ic ates thatthe S martS c anN G²s ys tem d etermined thata
c ond ition exis ts thatc ou ld preventpropers c anningofa train. In otherword s , this alarm
ind ic ates the exis tenc e ofone ormore c ond itions in whic hthe integrity ofthe s ys tem , and its
ability to ac c u rately rec ord train d ata, may be c ompromis ed . Thes e u nu s u alc ond itions , c alled
Integrity Failu res , may req u ire train s toppage, latermaintenanc e, orboth. They are c overed in
the nextappend ix.

A.8 Low Battery Alarm

The Low Battery alarm ind ic ates a floatvoltage ofatleas t11 . 8 volts , bu tles s than 12 . 6 volts ,
on the s tand by battery. (The Dead Battery alarm ind ic ates a floatvoltage ofles s than
11 . 8 volts on the s tand by battery. )

A.9 Midrange Transducer Miscounts Alarm

The M id range Trans d u c erM is c ou nts alarm ind ic ates thatthe trans d u c erc ou nts forTO 1 and
TO 2 d ifferby five ors ix. This c alc u lation is mad e aftereac haxle c ros s es bothgating
trans d u c ers .
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A.10 No Approach Track Alarm

The N o A pproac hTrac kalarm ind ic ates thatthe s ys tem pres enc e d etec tion s ys tem (thatis ,
the trac kc irc u itorthe ad vanc e trans d u c ers )d id n'td etec tthe arrivalofthe train atthe s ite.
Ins tead , the s ys tem s tarted the train s c anningproc es s when a gatingtrans d u c ers ens ed the
train.

NOTE: This alarm is s u ppres s ed ifthe P res enc e H ard ware is s etto “N o”in Equ ipmentS etu p
M enu .

A.11 Pyrometer Noise Filtered Rail Alarm

The P yrometerN ois e Filtered Railalarm ind ic ates thata pyrometerin a bearings c annermight
be bec omingu nreliable. This alarm is n'tc ons id ered an Integrity Failu re and therefore won't
res u ltin “Integrity Failu re”beingpartofthe pos t-train annou nc ement.

There is a d ifferentP yrometerN ois e Filtered Railalarm foreac hrail. Thatis , there is a
P yrometerN ois e Filtered N orthRailalarm and a P yrometerN ois e Filtered S ou thRailalarm
(or, d epend ingon trac kd irec tion, a P yrometerN ois e Filtered Eas tRailalarm and a P yrometer
N ois e Filtered W es tRailalarm).

A.12 Pyrometer Noise Filtered Wheel Alarm

The P yrometerN ois e Filtered W heelalarm ind ic ates thata pyrometerin a wheels c anner
mightbe bec omingu nreliable. This alarm is n'tc ons id ered an Integrity Failu re and therefore
won'tres u ltin “Integrity Failu re”beingpartofthe pos t-train annou nc ement.

There is a d ifferentP yrometerN ois e Filtered W heelalarm foreac hrail. Thatis , there is a
P yrometerN ois e Filtered N orthW heelalarm and a P yrometerN ois e Filtered S ou thW heel
alarm (or, d epend ingon trac kd irec tion, a P yrometerN ois e Filtered Eas tW heelalarm and a
P yrometerN ois e Filtered W es tW heelalarm).

A.13 Rail Resistor Test Overridden Alarm

D u ringthe pos t-train res is tortes t, ifa read res is torvalu e is n'tgreaterthan 7 6% ofthe req u ired
res is torvalu e, two ad d itionalc hec ks willbe performed . The average heats forbothbearings
are tes ted agains tthe valu e s etby the Resistor Test Minimum Rail Average option on the
A larm S ettings (A d vanc ed )menu .

•
•

[A] - Carside Slope ............... 1.31
[B] - Carside Minimum .............. 155
[C] - Res Test: Minimum Rail Avg .... 25

•
•
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Ifthe average heats are les s than the valu e s etby the Resistor Test Minimum Rail Average
option, the s ys tem generates a C old Res is toralarm.

Ifthe average heats are greaterthan oreq u alto this valu e, bearingtemperatu res are
c ompared on an axle-by-axle bas is . This s ec ond c hec kd etermines ifmore than halfofthe
temperatu res read by the bearings c annerwiththe low-read res is torvalu e are 7 0 % orles s
than the temperatu res read by the otherbearings c anneron the s ame axle. If50 % ormore of
the axles are low, a C old Res is toralarm is flagged . Ifnot, a C old Res is toralarm is n'tflagged ,
bu ta RailRes is torTes tO verrid d en alarm is .

There is a d ifferentRailRes is torTes tO verrid d en alarm foreac hrail. Thatis , there is a N orth
RailRes is torTes tO verrid d en alarm and a S ou thRailRes is torTes tO verrid d en alarm (or,
d epend ingon trac kd irec tion, an Eas tRailRes is torTes tO verrid d en alarm and a W es tRail
Res is torTes tO verrid d en alarm).

A.14 Reverse Direction Detected Alarm

Trains thatare beings c anned c orrec tly willhave axles whos e on times (axles between the
gatingtrans d u c ers )are les s than theirofftimes (axles notbetween the gatingtrans d u c ers ).
W hen proc es s ingaxles two and three, the s ys tem c hec ks foran on-time thatis greaterthan
the off-time. Ifthe axle's on time is greaterthan its offtime, the s ys tem revers es the d irec tion
loc ked -in by the firs tgatingpu ls e, revers es the openingand c los inggate as s ignmentforTO 1
and TO 2 , and generates a fals e trans d u c erpu ls e. The s ys tem c ons id ers the gate ac tive for
the nextaxle atthe time itd etermines the c u rrentaxle's openinggate pu ls e was mis s ed .

The Revers e D irec tion D etec ted alarm ind ic ates thatthe s ys tem entered a s tate where itis
s c anningforbearingtemperatu res when the axles are ou ts id e the s c anninggate. In this s tate,
the trans d u c erthats hou ld be openingthe s c anninggate is c ons id ered by the s ys tem to be the
trans d u c erthatis c los ingthe gate. L ikewis e, the trans d u c erthats hou ld be c los ingthe
s c anninggate is c ons id ered the trans d u c erthatis openingthe gate.

A.15 Short Train Alarm

The S hortTrain alarm ind ic ates thata train had fewerthan 50 axles .

A.16 Stuck Dragger Recovered Alarm

The S tu c kD raggerRec overed alarm ind ic ates thata s tu c kd raggerwas d etec ted d u ringtrain
pas s age and , ats ome pointlater, the d ragging-equ ipmentd etec torretu rned to its neu tral
pos ition. A fterretu rningto its neu tralpos ition, the firmware mu s ts c an atleas teight
c ons ec u tive D raggerfree axles before flaggingthis c ond ition again.

A.17 Stuck SOTC Alarm

The S tu c kS O TC alarm ind ic ates thatthe trac kc irc u itremained ac tivate aftertrain pas s age.
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A.18 Test Train Alarm

The Tes tTrain alarm ind ic ates thata given train was generated by the S martS c anN G²s ys tem .
Thes e trains are u s ed fortes tingpu rpos es and d o notrepres entac tu altrains pas s ingthe s ite.

A.19 Very Slow Train Alarm

The Very S low Train alarm ind ic ates that, ats ome pointd u ringtrain pas s age, fou rc ons ec u tive
axles c ros s ed the gatingtrans d u c ers ata s peed of7 mph(11 . 3 kph)orles s . W hen this alarm
oc c u rs , the s ys tem won'tannou nc e axle c ou nt, exits peed , lengthoftrain, and totalnu mberof
c ars (even ifthes e mes s ages are enabled ).

A.20 Wheel Resistor Test Overridden Alarm

D u ringthe pos t-train res is tortes t, ifa read res is torvalu e is n'tgreaterthan 7 6% ofthe req u ired
res is torvalu e, two ad d itionalc hec ks willbe performed . The average heats forbothwheels are
tes ted agains tthe valu e s etby the Resistor Test Minimum Wheel Average option on the
A larm S ettings menu .

Ifthe average heats are les s than the valu e s etby the Resistor Test Minimum Wheel
Average option , the s ys tem generates a C old W heelS c annerRes is toralarm.

Ifthe average heats are greaterthan oreq u alto this valu e, wheeltemperatu res are c ompared
on an axle-by-axle bas is . This s ec ond c hec kd etermines ifmore than halfofthe temperatu res
read by the wheels c annerwiththe low-read res is torvalu e are 7 0 % orles s than the
temperatu res read by the otherwheels c anneron the s ame axle. If50 % ormore ofthe axles
are d ifferent, a C old W heelS c annerRes is toralarm is flagged . Ifnot, a C old W heelS c anner
Res is toralarm is n'tflagged , bu ta W heelRes is torTes tO verrid d en alarm is .

There is a d ifferentW heelRes is torTes tO verrid d en alarm foreac hrail. Thatis , there is a
N orthW heelRes is torTes tO verrid d en alarm and a S ou thW heelRes is torTes tO verrid d en
alarm (or, d epend ingon trac kd irec tion, an Eas tW heelRes is torTes tO verrid d en alarm and a
W es tW heelRes is torTes tO verrid d en alarm).
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Appendix B
Integrity Failures

This append ix d es c ribes the c ond itions and events thatthe S martS c anN G²s ys tem flags as
Integrity Failu res . Thes e alarms ind ic ate c ond itions in whic hthe integrity ofthe s ys tem , and its
ability to rec ord train d ata ac c u rately, may be c ompromis ed . Thes e alarms are lis ted u nd er
the Integrity Failu re s ec tion ofthe Train D etailand Exc eption D etailreports . Section 6.0 -
Producing Reports tells how to prod u c e thes e reports .

B.1 Cold Resistor Alarm

A res is toris mou nted to the ins id e ofthe bearings c anner's s hu tter. A voltage is applied to this
res is torwhile the s hu tteris open, c au s ingitto heatu p. A ftera train has lefta s ite and the
s hu tters have c los ed , the temperatu re ofthe res is toris read by the s c annerpyrometer. In this
way, a c hec kofthe s ys tem's ability to read heatc orrec tly is mad e. The C old Res is toralarm
ind ic ates thatthe minimu m valu e expec ted forthe temperatu re ofthe res is torwas n'tmet. This
minimu m valu e is d etermined by the firmware and is d epend entu pon the time ittakes a train
to pas s a s ite. S eparate C old Res is toralarms exis tforeac hrails id e.

A ftera train has pas s ed the s ite, a more ac c u rate required res is torvalu e willbe c alc u lated ,
takinginto ac c ou ntthe ambienttemperatu re. This new valu e is then u s ed to c alc u late a
c orrec tion fac tor. The fac toris the perc entage d ifferenc e between the required res is torvalu e
and the valu e thatwas ac tu ally read . Forexample, ifthe required res is tortemperatu re is 1 8 0
and the ac tu alres is tortemperatu re is 135 the c orrec tion fac torwou ld be 25% (1 -(135 /1 8 0 )=
0 . 25).

Ifthe c orrec tion fac toris les s than 24% , no C old Res is toralarm is generated . Ifthe c orrec tion
fac toris in the range of24% to 40 % , the C old Res is toralarm is c ons id ered a system alarm.
Ifthe c orrec tion fac torfora given railon any train is greaterthan 40 % , the C old Res is toralarm
is c ons id ered an integrity failure.

D u ringthe pos t-train res is tortes t, ifa read res is torvalu e is n'tgreaterthan 7 6% ofthe required
res is torvalu e, two ad d itionalc hec ks willbe performed . Eitherofthes e c hec ks c an generate a
C old Res is toralarm. Formore information on thes e c hec ks , s ee A.13 Rail Resistor Test
Overridden Alarm .

B.2 Cold Wheel Scanner Resistor Alarm

The C old W heelS c annerRes is toralarm repres ents the wheels c anner's eq u ivalentofthe
bearings c anner's C old Res is toralarm. Evalu ation ofC old W heelS c annerRes is toralarm
mimic s the s ame logic u s ed in the evalu ation ofC old Res is toralarms . In this way, the s ys tem
c onfirms the s c anner's ability to read alarm-levelheat. Ju s tlike C old Res is toralarms ,
s eparate C old W heelS c annerRes is toralarms exis tforeac hrails id e.
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A ftera train has pas s ed the s ite, a more ac c u rate required res is torvalu e willbe c alc u lated ,
takinginto ac c ou ntthe ambienttemperatu re. This new valu e is then u s ed to c alc u late a
c orrec tion fac tor. The fac toris the perc entage d ifferenc e between the required res is torvalu e
and the valu e thatwas ac tu ally read . Forexample, ifthe required res is tortemperatu re is 1 8 0
and the ac tu alres is tortemperatu re is 135 the c orrec tion fac torwou ld be 25% (1 -(135 /1 8 0 )=
0 . 25).

Ifthe c orrec tion fac toris les s than 24% , no C old W heelS c annerRes is toralarm is generated .
Ifthe c orrec tion fac toris in the range of24% to 40 % , the C old W heelS c annerRes is toralarm
is c ons id ered a system alarm. Ifthe c orrec tion fac torfora given railon any train is greater
than 40 % , the C old W heelS c annerRes is toralarm is c ons id ered an integrity failure .

D u ringthe pos t-train res is tortes t, ifa read res is torvalu e is n'tgreaterthan 7 6% ofthe req u ired
res is torvalu e, two ad d itionalc hec ks willbe performed . Eitherofthes e c hec ks c an generate a
C old W heelS c annerRes is toralarm. Formore information on thes e c hec ks , s ee A.20 Wheel
Resistor Test Overridden Alarm .

B.3 Dead Battery Alarm

The Dead Battery alarm ind ic ates a floatvoltage ofles s than 11 . 8 volts on the s tand by
battery. (The Low Battery alarm ind ic ates a floatvoltage ofatleas t11 . 8 volts , bu tles s than
12 . 6 volts , on the s tand by battery. )

B.4 Dead Resistor Alarm

The bearings c anner's D ead Res is toralarm ind ic ates the pres enc e oftwo s eparate c ond itions .
Firs t, the train mu s tc ontain a C old Railalarm on a given rail. S ec ond , the rec ord ed
temperatu re forthe bearings c anner's res is toron thatrailmu s tfallbelow the valu e s etby the
Cold Rail Temperature option on the A larm S ettings menu . Section 4.0 - Serial Interface
tells how to view orc hange this valu e.

Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] – Exit

There is a d ifferentD ead Res is toralarm foreac hrail. Thatis , there are a D ead N orthRes is tor
alarm and a D ead S ou thRes is toralarm (or, d epend ingon trac kd irec tion, a D ead Eas t
Res is toralarm and a D ead W es tRes is toralarm).
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B.5 Dead Wheel Scanner Resistor Alarm

The wheels c anner's D ead W heelS c annerRes is toralarm ind ic ates the pres enc e oftwo
s eparate c ond itions . Firs t, the train mu s tc ontain a C old W heelS c anneralarm on a given rail.
S ec ond , the rec ord ed temperatu re forthe wheels c anner's res is toron thatrailmu s tfallbelow
the valu e s etby the Cold Rail Temperature option on the A larm S ettings menu . Section 4.0
- Serial Interface tells how to view orc hange this valu e.

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/20/2020 10:55:48, 14.6V, -2°F
Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] – Exit

There is a d ifferentD ead W heelS c annerRes is toralarm foreac hrail. Thatis , there is a D ead
N orthW heelS c annerRes is toralarm and a D ead S ou thW heelS c annerRes is toralarm (or,
d epend ingon trac kd irec tion, a D ead Eas tW heelS c annerRes is toralarm and a D ead W es t
W heelS c annerRes is toralarm).

B.6 Highrange Transducer Miscounts Alarm

The H ighrange Trans d u c erM is c ou nts alarm ind ic ates thatthe trans d u c erc ou nts forTO 1 and
TO 2 d ifferby s even ormore. This c alc u lation is mad e aftereac haxle c ros s es bothgating
trans d u c ers . W hen this alarm oc c u rs , the s ys tem won'tannou nc e axle c ou nt, exits peed ,
lengthoftrain, ortotalnu mberofc ars (even ifthes e mes s ages are enabled ).

The H ighrange Trans d u c erM is c ou nts alarm c an be eithera S ys tem A larm oran Integrity
Failu re, d epend ingon the pres enc e ofa Very S low Train alarm . Ifa highrange trans d u c er
mis c ou ntoc c u rs on a train thatals o c ontains a Very S low Train alarm, the firmware treats the
mis c ou ntc ond ition as a S ys tem A larm . This logic as s u mes thatthe train's s low rate oftravel
likely c au s ed the trans d u c ermis c ou ntc ond ition. Ifa highrange trans d u c ermis c ou ntoc c u rs on
a train travelingfas terthan 7 mph(11 . 3 kph), the firmware treats the mis c ou ntc ond ition as an
Integrity Failu re.
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B.7 Stuck Dragger During Train Passage Alarm

The S tu c kD raggerD u ringTrain P as s age alarm ind ic ates thatthe pres etmaximu m nu mberof
c ons ec u tive axles have had D ragging-Equ ipmentalarms d u ringtrain pas s age. The maximu m
nu mberis d etermined by the firmware and is c u rrently five.

B.8 Stuck Dragger Pretrain Alarm

The S tu c kD raggerP retrain alarm ind ic ates thatthe d ragging-equ ipmentd etec torwas s tu c k
before the s c anners s tarted s c anning. Thatis , between the time offirs trec eivinga pu ls e from
the trac kc irc u it(orthe ad vanc e trans d u c ers )and the time offirs trec eivinga pu ls e from either
gatingtrans d u c er, the S martS c anN G²s ys tem d etec ted an open c irc u itfrom the
d ragging-equ ipmentd etec tor.

B.9 Stuck High-Load Detector Pretrain Alarm

The S tu c kH igh-L oad D etec torP retrain alarm ind ic ates that, before the s c anners s tarted
s c anning, the high-load d etec torwas s tu c k. Thatis , between the time offirs trec eivinga pu ls e
from the trac kc irc u it(orthe ad vanc e trans d u c ers )and the time offirs trec eivinga pu ls e from
eithergatingtrans d u c er, the S martS c anN G²s ys tem d etec ted an open c irc u itfrom the high-
load d etec tor.

B.10 Stuck Wide-Load Detector Pretrain Alarm

The S tu c kW id e-L oad D etec torP retrain alarm ind ic ates that, before the s c anners s tarted
s c anning, the wid e-load d etec torwas s tu c k. Thatis , between the time offirs trec eivinga pu ls e
from the trac kc irc u it(orthe ad vanc e trans d u c ers )and the time offirs trec eivinga pu ls e from
eithergatingtrans d u c er, the S martS c anN G²s ys tem d etec ted an open c irc u itfrom the
wid e-load d etec tor.

There is a d ifferentS tu c kW id e-L oad D etec torP retrain alarm foreac hrail. Thatis , there is a
S tu c kW id e-L oad D etec torP retrain N orthS id e alarm and a S tu c kW id e-L oad D etec torP retrain
S ou thS id e alarm (or, d epend ingon trac kd irec tion, a S tu c kW id e-L oad D etec torP retrain Eas t
S id e alarm and a S tu c kW id e-L oad D etec torP retrain W es tS id e alarm).
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B.11 Successive Cold Rails Exceeded Alarm

The S u c c es s ive C old Rails Exc eed ed alarm ind ic ates thatatleas ta pres etmaximu m nu mber
ofc ons ec u tive trains , allhavingC old Railalarms on the s ame rails id e, have pas s ed a s ite.
The maximu m nu mber(perrails id e)ofc ons ec u tive trains havingC old Railalarms allowed
before generatingan Integrity Failu re alarm is s etby the Cold Rails option on the A larm
S ettings menu . Section 4.0 - Serial Interface tells how to view orc hange this valu e.

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/20/2020 10:55:48, 14.6V, -2°F
Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] - Exit

Und ernormalc irc u ms tanc es , C old Railc ond itions repres entS ys tem A larms , notIntegrity
Failu res . H owever, ifthe nu mberofc ons ec u tive trains bearingthe s ame C old Railalarm
equ als orexc eed s the Cold Rails option on the A larm S ettings menu , this c ond ition bec omes
an Integrity Failu re. W hen this happens , the S ys tem A larms s ec tion ofthe Train D etailand
Exc eption D etailreports d is plays the mes s age " S u c c es s ive C old Rails Exc eed ed . "

B.12 Successive Cold Resistors Exceeded Alarm

The S u c c es s ive C old Res is tors Exc eed ed alarm ind ic ates thatatleas ta pres etmaximu m
nu mberofc ons ec u tive trains , allhavingC old Res is toralarms on the s ame rails id e, have
pas s ed a s ite. The maximu m nu mber(perrails id e)ofc ons ec u tive trains havingC old Res is tor
alarms allowed before generatingan Integrity Failu re alarm is s etby the Cold Resistor
Counter option on the A larm S ettings menu . Section 4.0 - Serial Interface tells how to view
orc hange this valu e.

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/20/2020 10:55:48, 14.6V, -2°F
Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] – Exit
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Und ernormalc irc u ms tanc es , C old Res is torc ond itions repres entS ys tem A larms , notIntegrity
Failu res . H owever, ifthe nu mberofc ons ec u tive trains bearingthe s ame C old Res is toralarm
equ als orexc eed s the Cold Resistor Counter option on the A larm S ettings menu , this
c ond ition bec omes an Integrity Failu re. W hen this happens , the Integrity Failu res s ec tion of
the Train D etailand Exc eption D etailreports d is plays the mes s age " S u c c es s ive C old
Res is tors Exc eed ed . "

B.13 Successive Cold Wheels Exceeded Alarm

The S u c c es s ive C old W heels Exc eed ed alarm ind ic ates thatatleas ta pres etmaximu m
nu mberofc ons ec u tive trains , allhavingC old W heelS c anneralarms on the s ame rails id e,
have pas s ed a s ite. The u s erd etermines the nu mberofc ons ec u tive trains u s ed in the
c omparis on throu ghthe Cold Rails option on the A larm S ettings menu . Section 4.0 - Serial
Interface tells how to view orc hange this valu e.

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/20/2020 10:55:48, 14.6V, -2°F
Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] - Exit

Und ernormalc irc u ms tanc es , c old -wheelc ond itions repres entS ys tem A larms , notIntegrity
Failu res . H owever, ifthe nu mberofc ons ec u tive trains bearingthe s ame C old W heelS c anner
alarm equ als orexc eed s the Cold Rails option on the A larm S ettings menu , this c ond ition
bec omes an Integrity Failu re. W hen this happens , the Integrity Failu res s ec tion ofthe Train
D etailand Exc eption D etailreports d is plays the mes s age " S u c c es s ive C old W heels
Exc eed ed . "
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B.14 Successive Cold Wheel Resistors Exceeded Alarm

The S u c c es s ive C old W heelRes is tors Exc eed ed alarm ind ic ates thatatleas ta pres et
maximu m nu mberofc ons ec u tive trains , allhavingC old W heelS c annerRes is toralarms on
the s ame rails id e, have pas s ed a s ite. The u s erd etermines the nu mberofc ons ec u tive trains
u s ed in the c omparis on throu ghthe Cold Resistor Counter option on the A larm S ettings
menu . Section 4.0 - Serial Interface tells how to view orc hange this valu e.

SmartSCAN NG2, MP/KP:1234.5, Track:Single
07/20/2020 10:55:48, 14.6V, -2°F
Alarm Settings
----------------------------------------
[A] - Absolute ..................... 170
[B] - Differential ................. 150
[C] - Hot Wheel .................... 900
[D] - Cold Rails ..................... 3
[E] - Cold Rail Temp ................ 10
[F] - Cold Res Counter ............... 3
[G] - Differential Enabled ......... Yes
[H] - Advanced
[X] – Exit

Und ernormalc irc u ms tanc es , c old -wheel-res is torc ond itions repres entS ys tem A larms , not
Integrity Failu res . H owever, ifthe nu mberofc ons ec u tive trains bearingthe s ame C old W heel
S c annerRes is toralarm equ als orexc eed s the Cold Resistor Counter option on the A larm
S ettings menu , this c ond ition bec omes an Integrity Failu re. W hen this happens , the Integrity
Failu re s ec tion ofthe Train D etailand Exc eption D etailreports d is plays the mes s age
" S u c c es s ive C old W heelRes is tors Exc eed ed . "

B.15 Train Present on Restart Alarm

The Train P res enton Res tartalarm ind ic ates thata train was pres entatthe s ite when the
s ys tem was s tartingu p.
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Appendix C
Replacement of Type III Scanners

There are bearings c anners and wheels c anners . B othc ontain two majorparts . The toppart
is the c over-and -mod u le as s embly. The mod u le and its protec tive c overare tightly integrated
and rarely s hou ld be taken apart. Exc eptforthe c hange offilter frames in the wheels c anner
mod u le, bothtypes ofc over-and -mod u le as s emblies are id entic aland c an be u s ed
interc hangeably. The bottom partis the mou nt. B earings c annermou nts and wheels c anner
mou nts are d ifferentin d es ign. They c an'tbe interc hanged .

This append ix tells how to replac e s c annerc over-and -mod u le as s emblies . Replac ementof
s c annermou nts is n'tc overed in this gu id e.

C.1 Bearing Scanners

The figure below shows the major parts of a bearing scanner.

To replac e a bearings c annerc over-and -mod u le as s embly:

1 B e s u re thatyou have on hand a new s c annerc over-and -mod u le as s embly.

2 B e s u re thatyou have on hand a T-hand le 1/4-inc hhex-wrenc h.

3 Tu rn offallpowerto the s c anners .

This req u ires tu rningoffthe D C powers witc hon the S martS c anN G²enc los u re and
u nplu ggingthe A C powerc ord on the bottom ofthe S martS c anN G²enc los u re.
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4 Us inga T-hand le 1/4-inc hhex-wrenc h, loos en the s ix s oc ket-head -c aps c rews on the
c overofthe bearings c anner.

Fou rs c rews attac hthe weatherc overto the mou ntingplate and two s c rews attac hthe
mou ntingplate to the mou nt.

Weather Cover Mounting Plate

5 S eparate the bearings c annerc over-and -mod u le as s embly from its mou nt.

6 D is c onnec tthe heaterwiringplu g.

7 D is c onnec tthe s c annerc able c onnec torfrom the s c annerbox c onnec tor.

S c annerC able C onnec tor S c anner

S c annerB ox C onnec tor

8 S tore the removed s c annerc over-and -mod u le as s embly in a s afe plac e u ntilyou retu rn
itto S TC forrepair.

9 A ttac hthe s c annerc able c onnec torto the s c annerbox c onnec torofthe new s c anner
c over-and -mod u le as s embly.

10 W iththe hole on topofthe bearings c annerc overfac ingnorthoreas t, s etthe
mou ntingplate bac konto its s c annermou nt.

11 Us ingthe T-hand le 1/4-inc hhex-wrenc h, u niformly tighten the two s oc ket-head -c ap
s c rews .

12 Rec onnec tthe heaterwiringplu g.

13 W iththe hole on topofthe bearings c annerc overfac ingnorthoreas t, s etthe weather
c overbac konto its mou ntingplate.

14 Us ingthe T-hand le 1/4-inc hhex-wrenc h, u niformly tighten the fou rs oc ket-head -c ap
s c rews .
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The topview ofthe bearings c annermou ntingplate and weatherc overis s hown below.

Mounting Plate

Direction of Scan (North or East)

Weather Cover

Direction of Scan (North or East)

15 Tu rn on powerto the s c anners .

A n as s embled bearings c annerlooks like this .

C.2 Wheel Scanners

The figu re below s hows the majorparts ofa wheels c anner.

Wheel Scanner Cover
and Module

Wheel Scanner Mount
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To replac e a wheels c annerc over-and -mod u le as s embly:

1 B e s u re thatyou have on hand a new s c annerc over-and -mod u le as s embly.

2 B e s u re thatyou have on hand a T-hand le 1/4-inc hhex-wrenc h.

3 Tu rn offallpowerto the s c anners .

This req u ires tu rningoffthe D C powers witc hon the S martS c anN G²enc los u re and
u nplu ggingthe A C powerc ord on the bottom ofthe S martS c anN G²enc los u re.

4 Us inga T-hand le 1/4-inc hhex-wrenc h, loos en the s ix s oc ket-head -c aps c rews on the
c overofthe wheels c anner.

Fou rs c rews attac hthe weatherc overto the mou ntingplate and two s c rews attac hthe
mou ntingplate to the mou nt.

Weather Cover Mounting Plate

5 S eparate the wheels c annerc over-and -mod u le as s embly from its mou nt.

6 D is c onnec tthe heaterwiringplu g.

7 D is c onnec tthe s c annerc able c onnec torfrom the s c annerbox c onnec tor.

S c annerC able C onnec tor S c anner

S c annerB ox C onnec tor

8 S tore the removed s c annerc over-and -mod u le as s embly in a s afe plac e u ntilyou retu rn
itto S TC forrepair.

9 A ttac hthe s c annerc able c onnec torto the s c annerbox c onnec torofthe new s c anner
c over-and -mod u le as s embly.

10 W iththe hole on topofthe wheels c annerc overfac ingthe c enterofthe trac k, s etthe
mou ntingplate bac konto its s c annermou nt.

11 Us ingthe T-hand le 1/4-inc hhex-wrenc h, u niformly tighten the two s oc ket-head -c ap
s c rews .

12 Rec onnec tthe heaterwiringplu g.

13 W iththe hole on topofthe wheels c annerc overfac ingthe c enterofthe trac k, s etthe
weatherc overbac konto its mou ntingplate.

14 Us ingthe T-hand le 1/4-inc hhex-wrenc h, u niformly tighten the fou rs oc ket-head -c ap
s c rews .

15 Tu rn on powerto the s c anners .
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Appendix D
Calibration of Type III Scanners

The S martS c anN G²s ys tem s elf-c alibrates its pyrometerinterfac e c irc u itry. You need only pu t
a preheated c alibrated heats ou rc e on a s c annerand plac e the s ys tem in au toc alibration
mod e. The s ys tem then s c ans allpyrometerinpu ts u ntilthe s ignalfrom the c alibrated heat
s ou rc e is loc ated . The nec es s ary ad ju s tments to the related interfac e c irc u itry are
au tomatic ally mad e while the s ys tem monitors its own progres s by analyzingc hanges in the
heats ignals . O nc e the proc ed u re has been c ompleted , au toc alibration mod e is d is engaged
and the c alibration res u lts are d is played on you rc ompu ter.

This append ix tells how to u s e the c alibrated heats ou rc e to c alibrate the s c anners .

D.1 Bearing Scanners

STC recommends that you use the calibrated heat source (2100-810NG) only when the
outside (ambient) temperature is above -18°C (0°F) and below 32°C (90°F). Ifyou mu s t
u s e itatothertimes , d o s o only when the need le is c entered on the frontofthe temperatu re
meter. Ifthe need le is n'ts tabilized within  2 d egrees ofs etpoint, the heats ou rc e is n't
operatingproperly.

To c alibrate a bearings c anner:

1 B e s u re thatyou have on hand an S TC c alibrated heats ou rc e (210 0 -8 10 N G)and a
laptopc ompu ter.

2 O n the c ontrolpanelofthe c alibrated heats ou rc e, toggle the Gating s witc hoff.

3 P lu gthe properend ofthe s u pplied 50 -foot(15-meter)powerc ord into the six-c ontac t
c irc u larc onnec toron the frontofthe c alibrated heats ou rc e.

Sixty Hz is critical for proper operation. Fora s ite thatd oes n’ thave a 120 -volt60 -
H z powers ou rc e, the heats ou rc e s hou ld be powered from a tru e s ine wave inverter
c apable of250 watts withan ou tpu tofatleas t110 volts at60 H z. The inverters hou ld
operate from an inpu tvoltage of10 . 5 VD C to 15 VD C . A 1 2 0 -voltUS A s oc kets hou ld
be provid ed to matc hthe heats ou rc e powerc ord . The inverters hou ld be grou nd ed
ac c ord ingto the manu fac tu rer’ s rec ommend ations .

WARNING
O nc e plu gged in, bothfu nc tion c onnec tors willhave live A C pres ent.

4 Us ingthe s u pplied d u s tc ap, c overthe fu nc tion c onnec torthatis n'tbeingu s ed .

5 P lu gthe otherend ofthe powerc ord into the 120 -voltUS A s oc ket.

6 O n the c ontrolpanelofthe c alibrated heats ou rc e, tu rn the temperatu re knob to 180°.
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7 P u tthe heats ou rc e in a s had y area, ou tofd irec ts u nlightand ou tofthe wind .

8 W aitabou t8 minu tes forthe heats ou rc e to reac hoperatingtemperatu re and s tabilize.

The heats ou rc e has reac hed operatingtemperatu re and s tabilized when the
temperatu re meterneed le remains c entered .

O nc e the temperatu re s tabilizes , c alibration may begin. O nc e s tabilized , the
temperatu re willc hange les s than plu s -or-minu s one d egree Fahrenheit.

9 W iththe powerc ord to the frontofthe s c anner, plac e the c alibrated heats ou rc e on the
bearings c anner.

S c anner
Type III

C able
H eatS ou rc e

10 To prepare you rc ompu ter:

a P lu gyou rc ompu terinto C O M 1 u s inga c ros s over(nu ll-mod em)c able.

b Tu rn on you rc ompu ter.

c B e s u re thatyou rc ompu terhas ins talled c ommu nic ations s oftware, thatitis s etto
u s e fu ll-d u plex, and thatthe bau d rate is s etto 19, 2 0 0 .

11 Us ingthe s erialinterfac e, d is play the M ain menu .

The M ain menu looks like this .

SmartSCAN NG2, MP/KP:1234.5, Track:Single
06/05/2020 16:31:08, 13.9V, 69°F
Main Menu - Comm
-----------------------------------

•
•
•

[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] – Exit
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12 S elec tAuto-calibration to c alibrate the s ys tem's pyrometerinterfac e c irc u itry.

The S martS c anN G²s ys tem willnow c alibrate its elf. Follow along on your computer
screen until you see "Auto-Calibration Disengaged." This mes s age is an ind ic ation
thatthe s ys tem is d one withthe c alibration proc ed u re. To abortthe proc es s , pres s
[Esc] on you rc ompu terorremove the heats ou rc e from the bearings c anner.

•
•
•

[F] - Auto-Calibration
[G] - Reboot System
[H] - Delete All Stored Train Data
[I] - Clear Event Log
[J] - Update Menu
[K] - Maintenance Menu
[L] - Volume up (3)
[M] - Volume down (3)
[N] - Resistor Baseline Data
[O] - Radio Programming Menu
[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit
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O n you rc ompu ters c reen, an ac c eptable c alibration looks like this . You rvalu es willbe
d ifferent.

Auto Calibration Selected
Scanner Types
-----------------------------------------------------------------------
Rail-1.................... Type-II Rail-2................... Type-III
Wheel-1................... Type-III Wheel-2.................. Type-II

Is this correct ?

Signal levels in millivolts with closed shutters
Rail1 Rail2 Wheel1 Wheel2

Min/Max/Average Min/Max/Average Min/Max/Average Min/Max/Average
0 80 20 0 60 20 0 60 20 20 80 40

Opening the shutters.
Scanning for heat source. Press the 'Esc' key to abort.
Located 187F heat source at Rail1. Auto-calibration beginning in 0 secs.

.......Auto-Calibration Engaged.......

Testing Digital-Pot U-306. Stand by.
Digital-pot checks OK.
Previous calibrated digital-pot. setting was 38.
Adjusting digital-pot.
Temp = 225F Pot = 59 Sec = 1 Pot. decremented by 1 step.
Temp = 224F Pot = 58 Sec = 1 Pot. decremented by 1 step.
Temp = 221F Pot = 57 Sec = 2 Pot. decremented by 1 step.
Temp = 219F Pot = 56 Sec = 3 Pot. decremented by 1 step.

•
•

Temp = 183F Pot = 35 Sec = 15 Pot. decremented by 1 step.
Temp = 182F Pot = 34 Sec = 18 Pot. decremented by 1 step.
Temp = 181F Pot = 33 Sec = 29 Pot. decremented by 1 step.
Temp = 179F Pot = 33 Sec = 93 Monitoring heat source temperature.
Rail1 digital-pot setting of 33 was stored in EEPROM.
East Rail Scanner Calibration complete.
The setpoint is 180F. The calibrated temp. is 179F.
Closing the shutters.
Resistor test pending.

.......Auto-Calibration Disengaged.......

B efore the s hu tters are opened , ifyou geta s ignallevelgreaterthan 20 0 millivolts , it
u s u ally means thatthere is nois e on the s c annerinpu ts , whic hmos ttimes is c au s ed by
an elec tric alproblem withthe s c anner. Ifyou c annotis olate and fix the c au s e ofthis
problem , c allS TC forhelp.

Auto Calibration Selected

Signal levels in millivolts with closed shutters
Rail1 Rail2 Wheel1 Wheel2

Min/Max/Average Min/Max/Average Min/Max/Average Min/Max/Average
210 250 210 0 60 20 0 60 20 20 80 40

•
•
•
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B efore the s hu tters are c los ed , ifyou d on'tgeta c alibrated temperatu re in the range
1 7 8 °F to 1 8 2°F, itmeans thatthe s c annerwas n'tc alibrated . Ifc leaningthe optic s
d oes n'ts olve you rproblem , replac e the s c annerc over-and -mod u le as s embly. Ifthis
d oes n'ts olve you rproblem , c allS TC forhelpin fixingthe problem.

13 W hen " A u to-C alibration D is engaged " is d is played on you rc ompu ter, remove the
c alibrated heats ou rc e.

14 To retu rn to the M ain menu , type X.

15 To exitthe s erialinterfac e and retu rn the s ys tem to normaloperation, type X.

16 S tore the c alibrated heats ou rc e and its powerc ord in the ways id e enc los u re.

NOTE:

Upon c ompletion ofau toc alibration, the s ys tem ac q u ires the s c annerres is tortemperatu re
bas eline valu es . The proc es s begins witha 20 minu te waitperiod in whic hthe res is tors
are allowed to c oold own. The s ys tem c ou nts d own d u ringthis period , s ou nd inga tone
eac hminu te. A fterthe 20 -minu te c oold own period , the s ys tem opens and c los es the
s hu tters fora period of8 minu tes .

C overingthe apertu res ofallfou rs c anners d u ringthe bas eline ac q u is ition rou tine s hou ld
res u ltin a more ac c u rate bas eline meas u rementbec au s e the referenc e forthe s c anneris
s table when c overed . S ee Appendix H fora d etailed explanation and ins tru c tions .
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D.2 Wheel Scanners

STC recommends that you use the calibrated heat source (2100-810NG) only when the
outside (ambient) temperature is above -18°C (0°F) and below 32°C (90°F). Ifyou mu s t
u s e itatothertimes , d o s o only when the need le is c entered on the frontofthe temperatu re
meter. Ifthe need le is n’ ts tabilized within  2 d egrees ofs etpoint, the heats ou rc e is n’ t
operatingproperly.

To c alibrate a wheels c anner:

1 B e s u re thatyou have on hand an S TC c alibrated heats ou rc e (210 0 -8 10 N G)and a
laptopc ompu ter.

2 O n the c ontrolpanelofthe c alibrated heats ou rc e, toggle the Gating s witc hoff.

3 P lu gthe properend ofthe s u pplied 50 -foot(15-meter)powerc ord into the s ix-c ontac t
c irc u larc onnec toron the frontofthe c alibrated heats ou rc e.

Sixty Hz is critical for proper operation. Fora s ite thatd oes n’ thave a 120 -volt60 -
H z powers ou rc e, the heats ou rc e s hou ld be powered from a tru e s ine wave inverter
c apable of250 watts withan ou tpu tofatleas t110 volts at60 H z. The inverters hou ld
operate from an inpu tvoltage of10 . 5 VD C to 15 VD C . A 1 2 0 -voltUS A s oc kets hou ld
be provid ed to matc hthe heats ou rc e powerc ord . The inverters hou ld be grou nd ed
ac c ord ingto the manu fac tu rer’ s rec ommend ations .

WARNING
O nc e plu gged in, bothfu nc tion c onnec tors willhave live A C pres ent.

4 Us ingthe s u pplied d u s tc ap, c overthe fu nc tion c onnec torthatis n'tbeingu s ed .

5 P lu gthe otherend ofthe powerc ord into the 120 -voltUS A s oc ket.

6 O n the c ontrolpanelofthe c alibrated heats ou rc e, tu rn the temperatu re knob to 180°.

7 P u tthe heats ou rc e in a s had y area, ou tofd irec ts u nlightand ou tofthe wind .

8 W aitabou t8 minu tes forthe heats ou rc e to reac hoperatingtemperatu re and s tabilize.

The heats ou rc e has reac hed operatingtemperatu re and s tabilized when the
temperatu re meterneed le remains c entered .

O nc e the temperatu re s tabilizes , c alibration may begin. O nc e s tabilized , the
temperatu re willc hange les s than plu s -or-minu s one d egree Fahrenheit.

9 Replac e the red filterframe withthe blac kone d u ringc alibration.
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Weather Cover

Mounting Plate

Filter Frame

You 'llneed to remove the weatherc overbefore you c an replac e the filterframe. Fou r
s oc kethead c aps c rews attac hthe weatherc overto the mou ntingplate. B efore
c ontinu ing, be s u re thatthe blac kfilterframe is s ec u rely in plac e and thatthe fou r
s oc ket-head -c aps c rews on the weatherc overare c ompletely tight.

10 W iththe powerc ord to the frontofthe s c anner, plac e the c alibrated heats ou rc e on the
wheels c anner.

S c anner
Type III

C able
H eatS ou rc e

11 To prepare you rc ompu ter:

a P lu gyou rc ompu terinto C O M 1 u s inga c ros s over(nu ll-mod em)c able.

b Tu rn on you rc ompu ter.

c B e s u re thatyou rc ompu terhas ins talled c ommu nic ations s oftware, thatitis s etto
u s e fu ll-d u plex, and thatthe bau d rate is s etto 19, 2 0 0 .
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12 Us ingthe s erialinterfac e, d is play the M ain menu .

The M ain menu looks like this .

SmartSCAN NG2, MP/KP:1234.5, Track:Single
06/05/2020 16:31:08, 13.9V, 69°F
Main Menu - Comm
-----------------------------------

•
•
•

[K] - System Functions Menu
[L] - Replay train
[M] - Security Menu
[X] – Exit

13 S elec tthe Auto-Calibration option to c alibrate the s ys tem's pyrometerinterfac e
c irc u itry.

The S martS c anN G²s ys tem willnow c alibrate its elf. Follow along on your computer
screen until you see "Auto-Calibration Disengaged." This mes s age is an ind ic ation
thatthe s ys tem is d one withthe c alibration proc ed u re. To abortthe proc es s , pres s
[Esc] on you rc ompu terorremove the heats ou rc e from the wheels c anner.

B efore the s hu tters are opened , ifyou geta s ignallevelgreaterthan 20 0 millivolts , it
u s u ally means thatthere is nois e on the s c annerinpu ts , whic hmos ttimes is c au s ed by
an elec tric alproblem withthe s c anner. Ifyou c annotis olate and fix the c au s e ofthis
problem , c allS TC forhelp.

•
•
•

[F] - Auto-Calibration
[G] - Reboot System
[H] - Delete All Stored Train Data
[I] - Clear Event Log
[J] - Update Menu
[K] - Maintenance Menu
[L] - Volume up (3)
[M] - Volume down (3)
[N] - Resistor Baseline Data
[O] - Radio Programming Menu
[P] - Scanner test
[Q] - Calibrate Frauscher Transducers
[R] - Virtual gate test
[X] - Exit
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B efore the s hu tters are c los ed , ifyou d on'tgeta c alibrated temperatu re in the range
1 7 8 °F to 1 8 2°F, itmeans thatthe s c annerwas n'tc alibrated . Ifc leaningthe optic s
d oes n'ts olve you rproblem , replac e the s c annerc over-and -mod u le as s embly. Ifthis
d oes n'ts olve you rproblem , c allS TC forhelpin fixingthe problem.

14 W hen " A u to-C alibration D is engaged " is d is played on you rc ompu ter, remove the
c alibrated heats ou rc e.

15 To retu rn to the M ain menu , type X.

16 To exitthe s erialinterfac e and retu rn the s ys tem to normaloperation, type X.

17 Replac e the blac kfilterframe withthe red one immed iately followingthe s u c c es s fu l
c ompletion ofthe au to-c alibration fu nc tion.

Weather Cover

Mounting Plate

Filter Frame
Red for Wheel Scanner
Black for Bearing Scanner

** Before continuing, be sure that the red filter frame is securely in place and that
the four socket-head-cap screws on the weather cover are completely tight. **

18 S tore the c alibrated heats ou rc e and its powerc ord in the ways id e enc los u re.

NOTE:

Upon c ompletion ofau toc alibration, the s ys tem ac q u ires the s c annerres is tortemperatu re
bas eline valu es . The proc es s begins witha 20 minu te waitperiod in whic hthe res is tors
are allowed to c oold own. The s ys tem c ou nts d own d u ringthis period , s ou nd inga tone
eac hminu te. A fterthe 20 -minu te c oold own period , the s ys tem opens and c los es the
s hu tters fora period of8 minu tes .

C overingthe apertu res ofallfou rs c anners d u ringthe bas eline ac q u is ition rou tine s hou ld
res u ltin a more ac c u rate bas eline meas u rementbec au s e the referenc e forthe s c anneris
s table when c overed . S ee Appendix K fora d etailed explanation and ins tru c tions .
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Appendix E
Lens Cleaning of Type III Scanners

This append ix tells how to c lean the optic s in the s c anners .

To c lean the optic s in the s c anners :

1 B e s u re thatyou have on hand a T-hand le 1/4-inc hhex-wrenc h.

2 Tu rn offallpowerto the s c anners .

This req u ires tu rningoffthe D C powers witc hon the S martS c anN G²enc los u re and
u nplu ggingthe A C powerc ord on the bottom ofthe S martS c anN G²enc los u re.

3 Us ingthe T-hand le 1/4-inc hhex-wrenc h, loos en the fou rs oc ket-head -c aps c rews that
attac hthe weatherc overto the mou ntingplate.

Weather Cover

4 Remove the weatherc overfrom its mou ntingplate.

B e c arefu lnotto d amage the elec tric alc onnec tion forthe c overheaters .

BEARING SCANNER MOUNT,
MOUNTING PLATE, AND MODULE

BEARING SCANNER COVER

Wheel Scanner Cover

Wheel Scanner Mount,
Mounting Plate, and Module
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5 D is c onnec tthe heaterwiringplu g.

O n the s id e ofthe s c annermod u le, you 'llfind a metaltab thatprotru d es abou t1/4 inc h
ou ts id e the mod u le.

Weather Cover

Mounting Plate

Filter Frame
Red for Wheel Scanner

Black for Bearing Scanner

6 Gras pthe tab and pu llthe filterframe ou tofthe s c annermod u le.

7 Us ingthe bru s hs u pplied withthe toolkit, lightly d u s tany exc es s materialfrom the filter
frame glas s .

B e c arefu lnotto abrad e ors c ratc hthe s u rfac e ofthe lens .

8 A pply a s mallamou ntofVallen V8 L c leanings olu tion (inc lu d ed in the toolkit)d irec tly
to the glas s filterto loos en any remainingc ontamination.

9 Gently polis hthe reflec tive glas s s u rfac e ofthe filterto remove any remaining
c ontamination.

P ay c los e attention to the area arou nd the perimeterofthe lens . Itis importantthatthe
entire s u rfac e ofthe lens is c lean.

10 O pen the s hu tterby s trokingone ofthe gatingtrans d u c ers witha piec e offerrou s
metal.

11 Ifthe lens s u rfac e appears to have any d u s ton it, ins ertthe bru s hfrom the toolkit
throu ghthe baffle plates u ntilitc ontac ts the lens s u rfac e and apply a twis tingmotion to
d is lod ge any ac c u mu lated d u s t.

12 Remove the bru s hand vis u ally ins pec tthe lens forc leanlines s .

13 Reins tallthe filterframe as s embly properly -(The reflec tive s u rfac e willbe fac ingthe
viewportopeningofthe s c anner)Rec onnec tthe heaterwiringplu g.

14 Re-c onnec tthe s c annerc overheater.

15 Ifthis is a bearing scanner :

W iththe hole on topofthe bearings c annerc overfac ingnorthoreas t, s etthe weather
c overbac konto its mou ntingplate. Us ingthe T-hand le 1/4-inc hhex-wrenc h, u niformly
tighten the fou rs oc ket-head -c aps c rews .

16 Ifthis is a wheel scanner :

W iththe hole on topofthe wheels c annerc overfac ingthe c enterofthe trac k, s etthe
weatherc overbac konto its mou ntingplate. Us ingthe T-hand le 1/4-inc hhex-wrenc h,
u niformly tighten the fou rs oc ket-head -c aps c rews .

17 Tu rn on powerto the s c anners .
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Appendix F
Predictive Gate Scanning

This append ix d es c ribes pred ic tive gate s c anningofbearings .

F.1 Overview

Ifa pyrometeris expos ed to extreme infrared energy emis s ion, the d evic e its elfc an be d riven
into a s atu rated s tate. W hen this happens , itis blind ed to s u bs eq u entc hanges in infrared
energy emis s ion. This blind ed s tate c an las tu pto 1-1/2 s ec ond s .

Und erc ertain c irc u ms tanc es , a pyrometermay be d riven into s atu ration before the openingof
the gate fora given axle. Ifthe open-gate period was the only time d u ringwhic hpyrometer
read ings were s ampled and proc es s ed , the s ys tem mightmis s an overheated bearingd u e to a
d evic e thatwas blind ed before the openingofthe gate. This c an happen when a bearingis s o
overheated thatitgives offinfrared energy thatc an be s een by the pyrometerlongbefore the
bearingenters the pyrometer's field ofview.

To c ompens ate forthis , the S martS c anN G²s ys tem inc lu d es s pec iallogic forproc es s ingheat
s een by the pyrometers as they s c an between the axle gates . The intervalbetween axles has
been d ivid ed into two parts .

The firs tpartofthis intervalis the 16 inc hes (40 . 6 c entimeters )thatimmed iately prec ed e the
axle as itapproac hes the bearings c anners . This intervalis treated as a "pred ic tive gate"
region in whic hthe ac tu algate period (the time a bearingis phys ic ally in the pyrometer's field
ofview)is extend ed by 16 inc hes (40 . 6 c entimeters ). The remaind erofthe "between gate"
intervalforms the s ec ond part. H eatvalu es read d u ringthis s ec ond intervalare ignored .
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The figu re below d epic ts the three d is tinc ts c anningintervals (the in-gate period plu s the two
between-gate intervals ).

The table below d efines the intervals .

Interval Description
A The normalbearings c anningintervalofabou t24 inc hes (61 c entimeters ),

d epend ingon the trans d u c ers pac ing.
B A d is tanc e ofabou t16 inc hes (40 . 6 c entimeters )before a given wheel.
C The d is tanc e between wheels thatd oes n'tfallwithin interval-B .

F.2 Scanning Process

Interval-A is the normalbearings c anninginterval. Interval-B is an extens ion ofinterval-A .
The greates tvalu e read in eitherofthes e two intervals is rec ord ed as the temperatu re forthe
axle. This valu e is c hec ked foralarm levels in the s ame mannerthats c anned bearing
temperatu res are normally hand led .

Forinterval-A : H eatvalu es read d u ringinterval-A are proc es s ed normally.

Forinterval-B : H eatvalu es read d u ringinterval-B thatd o notmeetorexc eed the A bs olu te
alarm thres hold are ignored . Valu es thatmeetorexc eed the A bs olu te alarm thres hold are
hand led as follows :

 Ifthe interval-A heatvalu e meets orexc eed s the A bs olu te alarm thres hold , itis
proc es s ed normally and the interval-B heatread ingis ignored .

 Ifthe interval-A heatvalu e d oes notmeetorexc eed the A bs olu te alarm thres hold ,
bu tinterval-B heatvalu e d oes , a P yrometerS atu ration alarm is flagged and the
interval-B heatvalu e is s tored and reported forthe alarmed axle.

Forinterval-C : H eatvalu es read d u ringinterval-C are ignored .
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The Very S low Train alarm ind ic ates that, ats ome pointd u ringtrain pas s age, fou rc ons ec u tive
axles c ros s ed the gatingtrans d u c ers ata s peed of7 mph(11 . 3 kph)orles s . The firmware
d oes n'tc hec kforP yrometerS atu ration alarms ifthe train has been flagged witha Very S low
Train alarm.

F.3 Reporting the Pyrometer Saturation Alarm

Ifa P yrometerS atu ration alarm is d etec ted and as s igned to an axle, a printed mes s age will
appearon D etailreports .

The figu re below s hows partofa Train D etailreportwitha P yrometerS atu ration alarm. The
c ontents ofyou rreportwillbe d ifferent.

Southern Technologies Corporation
Next Generation Detector System

TRAIN DETAIL
==============================================================================

•
•
•

Rail Wheel
Car Axle East West East West ON OFF PW1 PW2 Alarms
1 1 58 30 98 102 35 0 16 17

2 58 30 98 102 35 82 13 13
3 219 30 98 102 35 85 13 13 East Rail Pyro Saturation Alarm
4 58 30 98 102 35 839 13 13
5 58 30 98 102 35 85 13 13
6 58 30 98 102 35 85 13 13

2 7 58 30 98 102 35 238 13 13
8 58 30 98 102 34 85 13 13

•
•
•



230 S m artS c anN G²O perator's Gu id e forB N S F, E UD -2 0 2 0 1 8 7 -0 0 Rev. 2



E UD -2 0 2 0 1 8 7 -0 0 Rev. 2 , S m artS c anN G²O perator's Gu id e forB N S F 231

Appendix G
2500-402 Spacer Kit Installation

The 250 0 -40 2 S pac erKitprovid es hard ware nec es s ary to lowerthe Type IIIH otwheel
S c anneras s embly by either½”or1”forthos e applic ations thatreq u ire ad d itionalrail
c learanc e.

3/8-16 x 3-1/2"(8.9cm)

p/n 01-113-049

3/8-16 x 5"(12.7cm)
p/n 01-113-050

1"(2.54cm) Thick Spacer
p/n 41-121-196

1/2"(1.27cm) Thick Spacer
p/n 41-121-195

2500-402 Spacer Kit Contents

Wheel Scanner Base

Hex Bolt 3/8-16 X 3-1/2"
p/n 01-113-049, 2-Req.

1/2" Spacer p/n 41-121-195, 2- Req.
or

1" Spacer p/n 41-121-196, 2-Req.

Hex Bolt 3/8-16 x 5"
p/n 01-113-050, 2-Req.

Large OD 3/8" Washer

Small OD 3/8" Washer

3/8-16 ESNA Jam Nut

3/8-16 ESNA Nut

Rubber Bushing Asm

2500-402 Spacer Kit Installation
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Appendix H
Scanner Resistor Baseline Acquisition

Upon c ompletion ofau toc alibration, the s ys tem willac q u ire the s c annerres is tortemperatu re
bas eline valu es . The proc es s begins witha 20 -minu te waitperiod in whic hthe res is tors are
allowed to c oold own. The s ys tem c ou nts d own d u ringthis period , s ou nd inga tone eac h
minu te. A fterthe 20 -minu te c ool-d own period , the s ys tem opens and c los es the s hu tters fora
period of8 minu tes .

NOTE: Forwheels c anners , itis imperative thatthe red filterframe is replac ed immed iately
afterau toc alibration has d is engaged and before res is torbas eline ac q u is ition begins .

The reas on fores tablis hingthe bas eline tables at
the end ofthe A u to-C alc yc le is the as s u mption that
the s ys tem is then atits peakoperatingeffic ienc y.
The s ys tem is fres hly c alibrated and the lens es are
c lean. W iththe bas elines es tablis hed , the s ys tem
c an then rec ognize and c ompens ate fors light
d egrad ations ofthe lens c au s ed by mois tu re ord irt
ac c u mu lation on the lens s u rfac e.

H.1 Cover the Scanners

C overingthe openings ofallfou rs c anners d u ringthe bas eline es tablis hmentrou tine s hou ld
res u ltin a more ac c u rate bas eline meas u rementbec au s e the referenc e forthe s c anneris
s table when c overed . Ifyou initiate a bas eline meas u rementon a partly s u nny d ay orpartly
c lou d y night, the od d s are thatforone partofthe tes tyou wills ee c lears ky, and foranother
partofthe tes tyou may wellbe lookingata c lou d . C lou d s are warmerthan c lears ky. W hen
c lears ky is the referenc e forthe s c anner, the rec ord ed heatvalu es tend to be higherthan
when the s c annerreferenc es offofa c lou d . S TC has obs erved as mu c has 40 d egrees
d ifferenc e. This c ond ition c an res u ltin an u nu s able bas eline. Ifyou bloc kthe s c anner's view
ofthe s ky c ompletely, you wind u pwitha very s table referenc e and a res u ltings table bas eline.

D epic ted above, the S c annerA pertu re C over(#14-121-20 5)is d es igned s pec ific ally to u s e
d u ringthe bas eline res is tortes t. Ifthes e c overs are u navailable, a piec e ofc orru gated
c ard board ora s mallpiec e of1/4 inc hplywood abou t6 inc hes s q u are plac ed overthe s c anner
openings d oes a pretty good job ofprovid inga s table referenc e and itwills imply blow away if
a train s lips u pon you . A 6 inc h2x4 bloc klaid on the openingwillworkon wind y d ays , and will
probably vibrate offifa train c atc hes you . This is a helpfu lhintforimprovingthe performanc e
ofthe bas eline ac q u is ition proc es s , nota req u irement.

WARNING: Extreme c au tion mu s tbe taken to avoid a s itu ation where field pers onnelare
tryingto qu ic kly c lear4 s c anners in frontofa train.



234 S m artS c anN G²O perator's Gu id e forB N S F, E UD -2 0 2 0 1 8 7 -0 0 Rev. 2

H.2 Bungalow Speaker Announcements

D u ringthe res is tor-c oolingperiod , the s ys tem annou nc es throu ghthe s peakerthe following.
Thes e annou nc ements aren'tbroad c as toverthe rad io.

 A beeps ou nd s onc e perminu te u ntiltwo minu tes before the res is tortes t.

 A ttwo minu tes u ntilthe tes t, " S c annerres is tortes tbeginningin 2 minu tes " is voic ed .

 A tone minu te u ntilthe tes t, " S c annerres is tortes tbeginningin 1 minu te" is voic ed .

A fterthe res is torc oolingperiod :
 A s the tes tbegins , "Tes ting" is voic ed . D u ringthis time, the word P EN D IN G appears in

the S tatu s c olu mn ofthe Res is torD ata s ec tion.

 Ifthe tes twas s u c c es s fu l, " S ys tem working" is voic ed . The word VA L ID appears in the

S tatu s c olu mn ofthe Res is torD ata s ec tion, s ignifyingthatthe bas eline tes tapplies to

eac hpas s ingtrain.

 Ifthe tes twas n'ts u c c es s fu l, " S c annerres is tortes tbeginningin two-zero minu tes " is

voic ed , meaningthatthe s ys tem willtry onc e more after20 minu tes to ac qu ire an

ac c u rate res is torheatprofile. D u ringthis time, the word P EN D IN G appears in the

S tatu s c olu mn ofthe Res is torD ata s ec tion ofthe S ys tem S tatu s Report. Ifthe tes t

fails a s ec ond time, the word IN VA L ID appears in the s ame c olu mn. The s ys tem

applies the interim integrity tes tto eac hpas s ingtrain while eitherP EN D IN G or

IN VA L ID appears .

H.3 Processing Resistor Baseline Results

H ere are two ru les the s ys tem u s es :
 Ifany ofthe temperatu res in the bas eline table are les s than oreq u alto 40 °F, we

c ons id erthe bas eline to be invalid .

 The nexts eq u entialtemperatu re has to inc reas e orbe no les s than 6°F c oolerthan the

las ttemperatu re. Thatis , ifa temperatu re is 10 0 °F, forexample, the nexttemperatu re

has to be greaterthan 10 0 , eq u alto 10 0 , bu tnotles s than 94.

Ifthe s ys tem gets an invalid bas eline, itwillau tomatic ally try a s ec ond time. Ifitgets
interru pted , itwillals o try a s ec ond time. The 30 0 ° F temperatu res thats how u pin the
bas elines oc c as ionally are more a reflec tion ofthe d u ty c yc le c ontrollerforthe s hu tterres is tor.
S ome c ontrollers c au s e the s hu tterres is tors to heatu pmore q u ic kly and s ometimes overs hoot
the d es ired s etpoint, whereas a c ontrollerthatis operatingatits optimu m effic ienc y willramp
u pto a valu e s lightly below 30 0 ° F. Temperatu res above 30 0 ° F d o notres u ltin an invalid
bas eline.

L ookatthe Res is torD ata s ec tion ofthe S ys tem S tatu s Report. IN VA L ID ind ic ates thatthe
s ys tem has tried twic e and c ou ld notac q u ire valid res is tord ata. Ifany ofthe bas eline res u lts
fora s c anners how IN VA L ID , the only way to c aptu re a new bas eline is to ru n the A u to C al
proc es s again. Ifthe word P EN D IN G appears in the S tatu s c olu mn, the s ys tem is waitingfor
the res is tors to c oolbefore ac q u iringres is tord ata orforthe battery to c harge to 13 volts .
IN VA L ID ind ic ates thatthe s ys tem has tried twic e and c ou ld notac q u ire valid res is tord ata. In
eitherc as e, the s ys tem willapply the interim integrity tes tto pas s ingtrains , whic hd oes n't
req u ire res is torbas eline d ata.
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Examples: Resistor Baseline Results
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Appendix I Communications Ports

COM1

COM2

COM3/Velocity

COM4

COM5

COM6

Molex Conn

Ethernet

RS485

NOTE: The fac tory d efau lts ettingfors erialports C O M 1-C O M 6 is 19, 2 0 0 bau d . The
d efau lts ettingforthe RS 48 5 portis 9, 60 0 bau d .

COM1 –To u s e the s erialinterfac e, c onnec ta loc alc ompu ter(D TE)u s inga nu ll-
mod em c able and s etthe c ommu nic ations s oftware to u s e fu ll-d u plex.
This is the standard local access port.

COM2 -C u rrently u nu s ed .

COM3 –Us ed to c ommu nic ate withthe Veloc ity M od em board 's ins tru c tion s etand
d atabas e. C O M 3 is c onnec ted to P ort2 on the Veloc ity M od em board .

COM4 - This portis alloc ated s pec ific ally forc ommu nic ations witha M eteorC omm rad io
forthe pu rpos e oftrans mittingtrain d ata to a c entraloffic e s erver.

COM5 –A ts ys tems withA EI, attac ha nu ll-mod em c able from the A EI(D TE)Interfac e
M od u le to C O M 5 (D TE)ofthe C ontrollermod u le.

COM6 - Us ed to load a s oftware u pd ate pac kage onto the N G2 .

RS485 – Us ed to c ommu nic ate withau xiliary eq u ipments u c has wind monitor.

ETHERNET –To es tablis han Ethernetc onnec tion, you need a networkinterfac e c ard
(N IC )in you rc ompu terand a C ategory 5 (C A T5)8 -wire networkc able forbas ic 1 0 /10 0
fu nc tionality.

DCE (Data Circuit-Terminating
Equipment) Modem

Connecting
Cable

DTE (Data Terminal
Equipment) Computer

Connecting
Cable

DTE (Data Terminal
Equipment) Computer

Pins on the
Modem

Name and
Abbreviation

Inside the
Straight-
Through

Connecting
Cable

Abbr.

Pins on the
Computer

*Inside the
Null-Modem
Connecting

Cable

Abbr

Pins on the
Computer

Female
DB25

DB9
Male
DB25

DB9
Male
DB25

DB9

1 -
Frame
Grou nd

(C has s is )
FG FG 1 - FG 1 -

2 3
Trans mitted
D ata (TD )

TxD TxD 2 3 TxD 2 3

3 2
Rec eived
D ata (RD )

RxD RxD 3 2 RxD 3 2

4 7
Req u es tto

S end
RTS RTS 4 7 RTS 4 7

5 8
C learto

S end
C TS C TS 5 8 C TS 5 8

6 6
D ata S et
Read y

D S R D S R 6 6 D S R 6 6

7 5
S ignal
Grou nd

S G S G 7 5 S G 7 5

8 1
D ata C arrier

D etec t
D C D
orC D

D C D or
C D

8 1
D C D
orC D

8 1

2 0 4
D ata

Terminal
Read y

D TR D TR 20 4 D TR 20 4

22 9
Ring

Ind ic ator
RI RI 22 9 RI 22 9
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Appendix J SunShot Mediation Approaches

The S marts c anN G2 provid es a three-tiered approac hto red u c ingfals e s tops c au s ed by
s u ns hots . Thes e tiers are:

 The S u ns hotW ind ow C alc u lation
 The P re-Gate H eatEvalu ation
 The D ynamic S c an W ind ow (D S W )

Sunshot Window Calculation
S ite-s pec ific c alc u lation ofthe d ays and times when a s ite c ou ld be vu lnerable to s u ns hots .

The S marts c anN G2 c an c alc u late the d ays and times d u ringwhic ha d etec toris vu lnerable to
s u ns hots . This req u ires enteringa d etec tor's GP S c oord inates and the c ompas s orientation of
its bearings c anners as s etu pparameters in the d etec tor. W hen the S u ns hotO verrid e option
is then enabled , the d etec torc alc u lates the s pec ific d ays and time(s )ofd ay d u ringwhic hthe
bearings c anners c ou ld be expos ed d irec tly to the s u n. W iththis d one, the d etec tor's s u ns hot
filteringfu nc tions willac tivate only d u ringthe c alc u lated s u ns hotwind ows –the s pec ific ,
c alc u lated , d ays and time(s )ofd ay.

W hen a train c ros s es the d etec tors ite d u ringthe c alc u lated s u ns hotwind ow, the
S martS c anN G2 evalu ates bearingheatprofiles d ifferently. Itantic ipates thathighheats een
very early, orvery late, in the profile ofa given bearingind ic ates expos u re ofa s c anner
pyrometerto the s u n ratherthan an elevated bearingtemperatu re.

Pre-Gate Heat Evaluation Process (P yrometerS atu ration vs . S u ns hot)
Exc es s ive pre-gate heatis hand led d ifferently d u ringa d etec tor's ac tive s u ns hotwind ow.

In rare ins tanc es , itis pos s ible to blind a s c anner's pyrometerby expos ingitto exc es s ive heat
immed iately before the bearingenters the s c anninggate. This happens only in c as es of
s u per-heated bearings (e. g. hotenou ghto heatu pthe s id e frame ofa tru c k). W hen this
oc c u rs , the d etec torflags the bearingwitha P yro S atu ration alarm. A s u n-s hotc an replic ate
the c harac teris tic s ofs u c han event. Figu re 1 illu s trates this withan ac tu als u ns hotevent.



240 S m artS c anN G²O perator's Gu id e forB N S F, E UD -2 0 2 0 1 8 7 -0 0 Rev. 2

Figure 1: Example Pre-Gate Sunshot Event

The c hartin Figu re 1 s hows the fu ll96 s amples rec ord ed by the N G 2 fora bearing. In this
d epic tion, s ample #24 repres ents the pointatwhic hthe bearingentered the s c an gate, and
s ample #7 2 repres ents the pointatwhic hthe bearingexited the s c an gate. S amples #1
throu gh#23 repres entthe pre-gate region ofthe s c an. In this example:

1) A larm levelheatwas d etec ted in the pre-gate region and ,

2) N o heat(above ambient)was rec ord ed while the bearingwas in the s c an gate.

A s s u c h, this bearingwou ld have been flagged witha P yro S atu ration H otJou rnalalarm .

H owever, where the S u ns hotO verrid e option is enabled A N D a train pas s es d u ringthe s ite's
c alc u lated s u ns hotwind ow, the d etec torinterprets this eventas a s u ns hot, not as a P yro
S atu ration alarm, and flags the bearingwitha s u ns hot-d etec ted warning. This information is
available forproc es s ingby bac k-offic e applic ations and is d is played in reports retrieved from
the d etec tor.

Dynamic Scan Window (DSW)
P rovid es forfilteringofthe lead ingand trailingheatprofile s amples to preventflaggings u n-
s hotevents as hot-bearingalarms .

W hen s u n-s hotevents oc c u r, the s c anner's pyrometerrec eives d irec texpos u re to the s u n as a
bearingeitherenters orexits the s c an gate. The D ynamic S c an W ind ow featu re provid es for
filteringofa bearing's firs tfew and /orlas tfew rec ord ed heats amples d u ringthe proc es s of
evalu atingitforalarms . In this way, only the heatemitted by the bearingwillbe c ons id ered
when as s es s ingits profile. The c u rve ofa typic alheatprofile s hows a peakwithin the c enter
third ofthe rec ord ed s amples . Thu s , filteringthe firs tand las tfew s amples pres ents little ris k
formis labelingan ac tu aloverheated bearingas a s u ns hot.
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The S marts c anN G2 allows the u s erto c hoos e the nu mberofheatprofile s amples to filterat
the beginningand end ofthe gate period ind epend ently. The D ynamic S c an W ind ow fu nc tion
is ac tive only when 1)the S u ns hotO verrid e option is enabled , and 2)a train is s c anned d u ring
a d etec tor's ac tive s u ns hotwind ow. W hen the D ynamic S c an W ind ow fu nc tion is ac tive, it
flags bearings havingalarm-levelheatd etec ted in the filtered regions witha s u ns hot-d etec ted
warning. This information is available forproc es s ingby bac k-offic e applic ations and d is played
in reports retrieved from the d etec tor.

Figu re 2 illu s trates the D ynamic S c an W ind ow. The blu e regions repres enta d etec torfiltering
the firs tten and las tten s amples foralarm proc es s ingpu rpos es . The blu e line repres ents
heats d etec ted d u ringan ac tu als u ns hotevent. Forreferenc e, the s u perimpos ed green line
d epic ts a heatprofile rec ord ed fora typic albearing(itis an ac tu alprofile).

Figure 2: Depiction of Dynamic Scan Window with normal bearing heat profile superimposed
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Configuring The Sunshot Filter Options

The options u s ed to c onfigu re the s u ns hotfu nc tions are on the S u ns hotM enu .

M ain M enu >S etu pM enu >Eq u ipmentS ettings >Equ ipmentS ettings (A d vanc ed )>S u ns hot
M enu

NOTE: The valu es forB earingS c annerO rientation, L atitu d e and L ongitu d e s hou ld be entered
before s ettingS u ns hotO verrid e to “Enabled ”.

Sunshot Override
S etthis option to “Enabled ”to ac tivate the S u ns hotfilteringfu nc tions . O nc e s etto “Enabled ”,
exitthe S u ns hotM enu and the Eq u ipmentS ettings (A d vanc ed )menu and the Eq u ipment
S ettings (by pres s ingX three times ). A tthis pointthe d etec torwillas kyou to c onfirm the
c onfigu ration c hanges mad e by typingthe word , “s etu p”. A tthis point, the N G 2 s tores the
c hange and s tarts c alc u latingthe s ite's s u ns hots eas on(s )u s ingthe valu es s tored forthe
B earingS c annerO rientation, L atitu d e, and L ongitu d e options .

Sunshot Menu
------------------------------------------------------------
[A] - Sunshot Override ............................ Disabled
[B] - Bearing Scanner Orientation ................ 0 degrees
[C] - Latitude ..................................... 35.0456
[D] - Longitude ................................... -85.3097
[E] - Print Sunshot Season
[X] – Exit

Figure 3: Sunshot options configuration menu
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Bearing Scanner Orientation

S etthis parameterto the c ompas s orientation, in d egrees , atwhic hthe s ite’ s bearings c anners
point. Forins tanc e, forthe s c annerrepres ented in Figu re 4 (below), the B earingS c anner
O rientation wou ld be s etto 8 0 d egrees . Take c are when d eterminingthe c ompas s d irec tion of
you rbearings c anners . This parameteris importantand mu s tbe as ac c u rate as pos s ible. If
you are u s inga c ompas s atthe s ite, be aware thatthe rails c an influ enc e the c ompas s ’ s
ac c u rac y. You c an als o u s e online mappingtools like Google Earth’ s ru lerto meas u re the
d irec tion ofthe trac k.

W E

N

S

90°

0 °

8 0 °

18 0°

27 0 °

Figure 4: Scanner orientation example

Latitude
Forthis parameter, enterthe latitu d e ofthe d etec torloc ation.

Longitude
Forthis parameter, enterthe longitu d e ofthe d etec torloc ation.
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The D ynamic S c an W ind ow (D S W )parameters are new ad d itions to the S u ns hotmenu .
Thes e options are hid d en by d efau ltbec au s e they s hou ld be mod ified by ad vanc ed u s ers only
and only afterc arefu lc ons id eration. They c an be revealed by pres s ingS hift+1 (! )when the
S u ns hotmenu is d is played . A n example ofthe S u ns hotM enu , withthe D S W related
parameters (and others )d is played , is s hown below.

Figure 5: Sunshot options configuration menu – with Dynamic Scan Window options displayed.

The D ynamic S c an W ind ow S tartS ample and D ynamic S c an W ind ow End S ample
parameters narrow the wind ow in whic hthe d etec torlooks foralarm-leveltemperatu re when
the s u ns hotwind ow is in effec t. The s tand ard /d efau ltwind ow is from s ample 0 to s ample 48 .
This c ompris es the 24 inc hes between the two trans d u c ers (two s amples are taken perinc hof
travel). In s ome applic ations , a tighterres tric tion is req u ired (e. g. a nearly d irec tEas t/W es t
trac kalignmentand rou tine pas s age ofopen s pline c ars ). In s u c hc as es , red u c ingthe s c an
wind ow by a few inc hes on eitherend ofthe s c anninggate c an filtermos textraneou s
expos u res ofthe s c annerpyrometers to the s u n –preventingfals e s tops d u e to s u ns hots .

Dynamic Scan Window Start Sample
This option s pec ifies the s ample nu mberon whic hthe firmware begins evalu atingbearingheat
profiles foralarms . Forins tanc e, withthe W ind ow S tartS ample s etto 10 , the firmware
ignores the firs tten s amples when evalu atinga heatprofile foralarms (hotjou rnal, d ifferential,
c ars id e).

Dynamic Scan Window End Sample
This option s pec ifies the s ample nu mberon whic hthe firmware s tops evalu atingbearingheat
profiles foralarms . Forins tanc e, withthe W ind ow End S ample s etto 38 , the firmware ignores
the las tten s amples when evalu atinga heatprofile foralarms (hotjou rnal, d ifferential,
c ars id e).

Sunshot Menu
------------------------------------------------------------
[A] - Sunshot Override ............................ Disabled
[B] - Bearing Scanner Orientation ................ 0 degrees
[C] - Latitude ..................................... 35.0456
[D] - Longitude ................................... -85.3097
[E] - Print Sunshot Season
[F] - Print Today's Window
[G] – Dynamic Scan Window Start Sample .................. 10
[H] – Dynamic Scan Window End Sample .................... 38
[X] – Exit
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Print Sunshot Season
This option d is plays the d ays and times d u ringwhic ha d etec torc ou ld experienc e s u ns hot
events . The B earingS c annerO rientation, L atitu d e, and L ongitu d e valu es entered forthe
d etec tord etermine the time period (s )d u ringwhic hitc ou ld be s u s c eptible to s u ns hots . For
the N G2 to retu rn ac c u rate res u lts , the S u ns hotO verrid e option mu s tpreviou s ly have been
enabled and the N G2 mu s thave had time to perform its c alc u lations .

Print Today’s Window
This option provid es a s naps hot, forthe c u rrentd ay, ofwhen a d etec torc ou ld experienc e
s u ns hotevents . The B earingS c annerO rientation, L atitu d e, and L ongitu d e valu es entered for
the d etec tord etermine the time period (s )d u ringwhic hitc ou ld be s u s c eptible to s u ns hots . For
the N G2 to retu rn ac c u rate res u lts , the S u ns hotO verrid e option mu s tpreviou s ly have been
enabled and the N G2 mu s thave had time to perform its c alc u lations .
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Index

This s ec tion lis ts the page nu mbers forkeyword s and phras es u s ed in this gu id e.

1

19,200 baud · 237
1KHz test tone · 83

A

Absolute alarm · 17, 228
Absolute option · 17, 124, 131, 136, 143
advance transducers · 200, 206
AEI Diagnostic Detail report · 97, 121, 155, 159, 160
AEI option · 67, 125, 126, 127, 132, 135, 137, 138, 139, 144, 147, 153, 155, 157
AEI Reader Parameters · 71, 72
AEI tags · 125, 132, 137, 144, 157
alarm

Absolute · 41, 228
Carside Slope · 14, 17, 45, 46, 50, 51, 124, 126, 127, 132, 136, 138, 139, 144, 147, 155
Cold Rail · 42, 43, 124, 131, 136, 143, 195, 197, 204, 207
Cold Resistor · 42, 44, 131, 143, 166, 196, 197, 198, 201, 203, 208
Cold Wheel Scanner · 42
Cold Wheel Scanner alarm · 197, 205, 208
Cold Wheel Scanner Resistor · 166, 198, 199, 202, 203, 204, 209
Dead Battery · 199, 204
Dead Resistor · 204
Dead Wheel Scanner Resistor · 205
Differential · 17, 41
Dragging Equipment · 22, 48, 49
Exception · 67, 125, 132, 133, 135, 137, 144, 145, 168
High Wide · 173
High-Load · 22, 49, 171
Highrange Transducer Miscounts · 63, 64, 166, 167, 199, 205
Hot Journal · 16
Hotbox · 131, 143, 166, 171, 172, 174
Hotwheel · 22, 42, 126, 131, 135, 138, 143, 145
Integrity Failure · 199, 207
Low Battery · 199, 204
Midrange Transducer Miscounts · 199
No Approach Track · 181, 200
Pyrometer Noise Filtered Rail · 200
Pyrometer Noise Filtered Wheel · 200
Pyrometer Saturation · 17, 228, 229
Rail Resistor Test Overridden · 197, 200, 203
Reverse Direction Detected · 201
Short Train · 201
Stuck Dragger During Train Passage · 206
Stuck Dragger Pretrain · 206
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Stuck Dragger Recovered · 201
Stuck High Load Detector Pretrain · 22, 206
Stuck Wide Load Detector Pretrain · 23, 206
Successive Cold Rails Exceeded · 42, 196, 207
Successive Cold Resistors Exceeded · 42, 44, 197, 207
Successive Cold Wheel Resistors Exceeded · 42, 198, 209
Successive Cold Wheels Exceeded · 42, 198, 208
Test Train · 202
Train Present on Restart · 209
Very Slow Train · 63, 64, 166, 167, 183, 199, 202, 205, 229
Wheel Resistor Test Overridden · 202
Wide-Load · 23, 48, 170, 171

Alarm Settings menu · 22, 39, 40, 41, 42, 43, 44, 45, 46, 124, 131, 132, 136, 143, 144, 153
alignment · 177
ambient temperature · 20, 22, 41, 42, 43, 51, 52, 53, 63, 64, 125, 130, 137, 142, 152, 154, 157
ancillary messages · 63
Announce Axles option · 14, 63
Announce Car Identification option · 67
Announce Customer Name option · 66
Announce Left-Right Alarm Reference option · 66
Announce Number of Cars option · 14, 65
Announce Power Off option · 65
Announce Slow Train option · 14, 65
Announce Speed option · 14, 63
Announce Temperature option · 64
Announce Train Arrival option · 66
Announce Train Length option · 14, 64
antenna · 132, 144, 157
arrival message · 66, 163
autocalibration · 29, 53, 84, 153, 154, 189, 215, 217, 219, 222, 223
Auxiliary alarms · 22
Axle Alarm Summary · 132, 144, 148
axle count · 14, 63, 183, 184, 187
axle number · 133, 145, 158
Axle Scanning · 16

B

ballast · 177
baseline resistor integrity · 131, 143, 153
battery charger · 178, 179, 180, 192
battery temperature probe · 178
baud rate · 32, 216, 221
bearing scanners · 7, 13, 18, 19, 22, 125, 130, 133, 137, 142, 145, 183, 211, 227

C

calibrated heat source · 29, 215, 216, 219, 220, 221, 223
Clear Event Log option · 86, 161
clearance mode · 51
clearance type · 51
COM1 · 32, 76, 121, 216, 221, 237
COM3 · 31
COM5 · 237
correction factor · 20, 131, 143, 166, 197, 198, 199, 203, 204
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D

Date and Time · 36, 125, 130, 137, 142, 152, 157
default setup parameters · 73, 75
Delete All Stored Train Data option · 85
Display Panel · 25
Dragger option · 22, 49
DTMF · 68, 69, 73
Dynamic Scan Window

dynamic scan window · 58, 240

E

Equipment Settings menu · 17, 22, 23, 35, 42, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 59, 67, 124, 125, 126, 127, 132, 133,
135, 136, 137, 138, 144, 153, 155, 157, 158

error message · 68, 69, 70
Event Log · 86, 97, 114, 121, 161, 162
Exception Detail report · 121, 135, 138, 139, 141, 146, 147, 149
Exception Summary report · 121, 135, 136, 138
Exceptions directory · 85, 135, 137, 142
exit speed · 199, 202, 205

F

float voltage · 179, 180, 192
fuse block · 178, 179

G

Gate Distance option · 48, 54
gating transducers · 13, 14, 15, 16, 18, 20, 21, 53, 133, 145, 158, 181, 183, 184, 191, 199, 201, 202, 205, 229

H

heaters · 13, 51, 52, 225
Holdoff · 163
Holdoff timer · 163

I

Integrity Failure · 166, 168, 169, 170, 171, 172, 173, 174, 175, 199, 200, 205, 207, 208, 209
integrity mode · 78

K

Keypad · 26
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L

Lens Cleaning · 225

M

Main menu · 216, 219, 222, 223
Maintenance email list · 89
Messages menu · 163, 166, 167, 168, 171, 172
milepost/kilometer post · 38
modem · 216, 221
mounting plate · 212, 213, 214, 221, 225, 226
MPRR · 71
multiplexed · 166, 171

N

Network Menu · 29
Network Settings · 77

O

OLED · 26
optics · 219, 223, 225

P

post-train message · 165
Post-Train Messages · 165
presence detector · 182
Processor board · 25
PTT · 28
pyrometer · 29, 215, 217, 222

R

Radio Inhibit · 82
Radio Menu · 29
Radio Test · 28, 80
real-time message · 164
rebroadcast · 81, 167
Remote System Reset · 84
Replay train · 94
reports

Abbreviated Exception Detail · 147
AEI Diagnostic Detail · 155
Event Log · 161
Exception Detail · 138
Exception Summary · 135
System Status · 150
Train Detail · 126, 170
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Train Summary · 123

S

scanner cover · 211, 212, 214, 219, 223, 226
scheduled maintenance · 177
secure wireless · 97
Security Menu · 95
serial interface · 216, 219, 222, 223
Setup menu · 34
shutters · 196, 203, 218, 219, 222, 223
speaker · 80, 81
Start Manual Train · 82
sunshot override · 56, 242
sunshot season · 58, 245
System Functions menu · 28, 80, 81
system health menu · 27
System Status report · 150
system warning · 25

T

talker mode · 77, 78
TO1 · 199, 201, 205
TO2 · 199, 201, 205
track circuit · 200, 206
Track Designation · 78, 79
Train Detail report · 126
Train Summary report · 123

U

Update Menu · 86

V

View maintenance statistics · 87
Volume Menu · 30

W

wayside enclosure · 219, 223
Web security settings · 90, 91
web user interface · 97
wheel scanners · 211

Z

Zepic III · 182
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