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1. Purpose

TFR want to track and trace rear EoT units to improve management and
maintenance of the units.

2.Sending data detail. (RU to server)

Description Pos | Compress data Database data Database field
name
Header 1 1 byte STX = §02 None
Message Type |2 1 byte Message identifire $04 Nane None
Rear 101 3-5 3 byle integer. 5 Digit numeric number. Max | 5 characters Rearl [
= 16777216 “00000” to “99999”
Front IDI 6-8 3 byte integer. 5 digit numeric number Max | 5 characters FrontIDI
= 16777216 “00000” to “99999"
Date time 9-12 | 4 bytes integer. Timestamp BateTime
'2008-07-0%
01:01:01"'yyyy-mim- | (Previous
dd hh24:mi:ss] PCDateTime)
12008-07:04
23:34.07"
Latitude 13-15 | 3 bytes 1/30000 of a degree originated, at |“8.haracters Latitude
south pole. “-28.2345"
Longitude 16-18 | 3 bytes 1/30000 of a degree originated’at | 7 characters Longitude
international date line. “28.3466"
Speed 19,20 | 2 bytes decimal KM‘hour. Conversion “of | 3 characters Speed
18.3 knols to DM/Hour will'ie used. “000" to "998”
Rear volts 21 1 byte Indicating re@r battery volts in | 4 characters RearVolts
decimal voltage “00.0" to “25.5"
Front volts 22 1 byte indicating) front Battery volts in | 4 characters FrontVolts
decimal voltage “00.0” to "25.5"
Status 23 1 byte sfafus\indieating the following by | 3 characters
settingfthe bits: “000” to “ 255"
%) Bt 0: Braketype BrakeType
1=Aifbrake 1="Air"
0#Vacuum brakes 0= "Vac”
+ Bt 1: Charging On charge="Yes" Charging
1= On charge No charge="No”
0= No charge
. Bit 2:RearBrake Activated ="Yes" EBArear
1= Activated Not activated="No”
0 =Not activated
*»  Bit 3: Air generator 1= Fitted Fitted="Yes” Aircharger
0= Not fitted Not Fitted="No”
. 4 0= 777" — 3 spare chars Status4
. g:: gf g _ gg:;z 777 — 3 spare chars Statuss
o '7?? — 3 spare chars Statust
= Bit 6: Flasher ‘On’=0n
0=0ff Ot =0t Flash
1=0n
* Bit 7: TelemeterMode RUMade
0=Run ‘Act’-Running,
1=8lp ‘Slp'=S8leep
Failure mode 24 1 byte status indicating the following by bits. | 3 characters
"000" to " 255"
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» Bit 0: Coms fail

1= Fail Fail ="Yes” ComsFail
0 = No failure No failure="No"
* Bt 1: Air charger fail 1= Fail 3 characters
0 = No failure Fail ="Yes" AirChFail
No failure="No”
s  Bit 2: Emergency braking
1=Emergency active Activated="Yes”
0=Not activated Not activated="No" EmBrake
3 characters
* Bt 3: 0 = Drag wheel Detection Activated="Yes' bwb
Not activated="No’
» Bit4:0= Spare 2?7 — 3 spare chars | FailModed
 Bit5:0 = Spare 277" — 3 spare chars | FailModeb
« Bil6:0= Spare :???: — 3 spare chars Fa!IModeﬁ
«  Bit7:0= Spare 7?7 — 3 spare chats [\RailMode?
Pressure /12526 | 2 bytes integer value representing KPA 3 characters BrakeValue
Vacuum Value Airbrake = Q004 to | No sign for Air
“gg9" brakes and -
Vacuums-00"to for Vacuum
99" brakes.
Alarm Count 27 1 byte integer value & characters AlarmCount
"0@p" to " 255"
Detail fo be
determined.
Possible use as 8
Hardware failyre
bits.
Last Service | 28-31 | 4 bytes. Date @nd timesstfansmitted as | Timestamp MTCEDate
Info seconds elap&gd ‘since midnight 1 March | "2008-07-07
2004, 01:01:.01"'yyyy-mm-
dd hh24:mi:ss’
“2008-07-04
23:34.07"
Fault code-1 32-36 |5 bytes 4 Alpha characters FCodel
"ABCD"
Fault code-2 B7-418,5bytes 4 Alpha characters FCode2
“ABCF”
Fault code-3 42-46 91 5 bytes 4 Alpha characters Fcode3
“ADFG"
Handlifig a7 1 byte integer value. Representing level of | 3 characters Handling
movement due to ruff handling. {need | “000”to "255"
accelerometer) (Previous
Bits 0-7 = max movement in any direction. Railfault}
Send 00h if not available.
VSWR 48 1 byte (Oh-FFh) 4 characters VSWR
'0.00" to *2.55
RSS! 49 1 byte (Oh-FFh) 4 characters RSSI
'-000’ to -255°
Not send by RU Not send by RU 15 character SourcelP
database field
’10.254.30.59°
Altitude 50,51 | 2 byte integer value. 5 characters. Altitude
"00000" to "65535"
meters
Packet Count 52 1 byle integer value. Start at 1 and | 3 characters PacketCount
increment with each packet send until rale | “000" to “255”
over from 255.
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CRC 53,54 |2 bytes CCIT 16 Bit (Polynomial None
10001000000100001) exclude the header
and terminator bytes.

End of 1 55 1 byte EOT = $04

transmission

This packet had a fix length of 55 bytes.

3. Acknowledgement for IP port

$09 : Acknowledgement from RU for IP/Port setup (RU to Server)

Field Description Position Field Compressed Data

Number in string  { Width

i Start Header 1 1 Byte STX =302

2 Status 2 | Byte Message type = $09

3 Rear ID 34,5 3 Bytes Integer. 5 Digit numeric number. Max= 67792 16.
In reality 99999,

4 CRC 6,7 2 Bytes CCIT 16 bit (Polynomial 10001000000100001)
excluding the header and terminatonbyres.

3 End of Transmission 8 I byte EOT = $04

This packet had a fix Jength of 8 bytes

4. Acknowledgement for APN connection

$0A : Acknowledgement from RU for APN Cennection server setup (REL to seryer)

Field Description Position Field Ceampressed Data

Number instring | Width

1 Start Header 1 | Byte STH =%02

2 Status 2 1 Byte Message type = $0A

3 Rear ID 34,5 3 Bétes Int€ger. 5 Digit numeric number. Max=16777216,
In reality 99999.

4 CRC 6,7 2 Byes CCIT 16 bit (Polynomial 10001000000100001)
excluding the header and terminator bytes.

5 End of Transmission 8 | byte EQT =$4

This packet had a fix length of 8d¥vtes

5. Acknowledgementfrom database. (Server to RU)
The following packetwillbe send from the Database to rear unit after receiving a packet.

Field Degcription Position | Field Compress data

Number instring | Width

1 Start header i 1 Byte STX =802

2 Status 2 | Byte ACK = $06

S Rear IDI 345 3 Byte 3 byte integer. 5 Digit numeric number. Max =
16777216

4 Packet Count &) 1 Byte 1 byte integer value of packet to ACK.

5 CRGC 7,8 2 Byte 2 bytes GCIT 16 Bit {Polynomial
10001000000100001) exclude the header and
terminator bytes.

6 End of transmission | 9 | Byte 1 byte EQOT = $04

This packet had a fix length of 9 bytes

Example: 02h,06h,023A3Dh,0Dh,A3B5h,04h (Send 02h>04h)

Note-1: The rear unit will re-send the data packet if no acknowledgement is received within 60

seconds.

Note-2: The Rear unit will use this acknowledgement as one method to determine if the GPRS

A Division of Transnet Limited Registration Number 1990/00900/06
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is disconnected or not and to reset the modem to restart 2 new connection.
Note-3: Store 10 packets and send when GPRS are available.

6. Calling a field unit. (Server to RU)
The foilowing packet will request a full data packet from the RU.

Field Description Position in Field Compress data

Number string Width

1 Start header 1 1 Byte 1 byte 8TX = $02

2 Status 2 | Byte Enquiry ENG = $05

3 Rear 1Dt 3,45 3 Byte 3 byte integer. 5 Digit numeric nifmber. Max =
16777216

4 CRC 6,7 2 Byte 2 bytes CCIT 16 Bit {Polynomial
10001000000100001) exclude, the dieader and
terminator byles.

5 End of | 8 1 Byte 1 byte EOT = $04

fransmission

This packet had a fix length of 8 bytes

Example: 02h,05h,035F73h,12A4h,04h (Send 02h:04H)

7. Setting Server IP address and port

$07 : Setting Server IP Address and Port on Rear unit (Server to client)

Field Description Position Field Width, “{"Compressed Data

Number in string

1 Start Header 1 | Byte STX = $02

2 Status 2 1 Byte Message Lype = $07

3 Rear ID 34,5 % Bytes Integer. 5 Digit numeric number. Max=16777216.
In reality 99999,

4 Server [P Address 6421 15 Fix width siring for example ‘010.107.002.011°

Characters

3 Server GPRS pot 22073 4 Characters | Fix width string for example
‘9760" for Inteletrack Telemeters and
‘9770 for EMS Telemeters.

6 CR@ 26,27 2 Bytes CCIT 16 bit (Polynomial 10001000000100001)
excluding the header and terminator bytes.

7 End®ef TragSntission 28 | byte EOT = $04

This patket hiad a fi% length of 28 bytes.

8. - Setting server/network APN connection Address
$08: Setting server/network APN connection Address (Server to client)

Field Description Position in Field Compressed Data
Number string Width
1 Start Header | 1 Byte STX = 302
2 Status 2 1 Byte Message type = $08
3 Rear [D 34,5 3 Bytes Integer. 5 Digit numeric number. Max=16777216.
In reality 99999
4 Address Length & I Byte Length of (ext string to follow
For example 0x0D,{ 10 decimal) for “iatstfr.co.za’
5 Server APN connection | 7-37 1030 Address string for example ‘iatstfr.co.za’
name Characters
long
6 Address Length 38 1 Byte Length of text string to follow
For exampie 0x12, (18 decimal) for ‘its.spoornet.co.za’

A Division of Transnet Limited Registration Number 1590/00900/06
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7 Server APN connection | 39-69 | 1030 Adres string for example ‘its.spoornet.co.za’
name Characters
long
6 CRC 70,71 2 Bytes CCIT 16 bit (Polynomial 10001000000100001)
excluding the header and terminator byles.
7 End of Transmission 72 1 bvie EOT = $04

NB : This packet had a variable length from 11 {no Apn info) up to 72 bytes long(for 2x30character Apn

addresses).

9. Reporting triggers

The following triggers must be implemented and software settable in the rear unit.

Triggers

Programmable settings

30 minutes when Stationary on train and sensing brake pressure
> 200 orvac > -25

Settable 1-60 mintites

10 minutes when Stationary and sensing no brake pressure or
vacuum.

Settable W6 mirltes

30 minutes or 25km which ever elapsed first when train are
moving and sensing brake pressure > 400 or vacuum > -51.

Settable, 1-60 minutes & 1
— 50km

Immediate when EBA is applied fixed
Immediately when a failure mode is detected. fixed
Immediately when the brake alarm is activated and netfestored | fixed
within 5 min on a moving EoT.
Immediately when charger is connected fixed
Immediately when disconnect from charger. fixed
Immediately send data when the train compfetion fails#6n a moving | fixed
train.
10. Date and time conversiont
Data and Time System
2 frongie: SonvSrsior of spadal co-orairates o s ntagsr baseo system, dome from the
=20 CEraer TRl an intedsr Dassd systam that can D2 repressnusd ir 4 by
Tz urit SHINE i second — eqguivalent to the rasaluton of the GPS receivar,
D0 el | Biren 2004 s chicaen 3t the times datun, iBegirring of the et bsan vean
i Eransited as GRIT (Gremwich Mean Times - no time zone offset is applisd.
As calculated on 8 Dec 2008
year2004:=31+30+31+30+31+31+30+31+30+31; (From 1 March)
year2005:=365;
year2006:=365;
year2007:=365;
year2008:=31+29+31+30+31+30+31+31+30+31+30+7;
seconds:=(year2004+year2005+year2006+year2007+year2008)*24*60*60+
(hour*60*60) + {min *60} + sec;
A Division of Transnet Limited Registration Number 1990/00900/06 Page 7 of 12
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Sample time:

8 Dec 2008 21:46:04 > 150673564 sec S.A time
8 Dec 2008 21:47:55 > 150673675 sec S.A time
8 Dec 2008 21:52:32 > 150673954 sec S.A time

Subtract 7200 sec to get GMT

11. Lengitude and Latitude conversion.

Longitude and Latitude Co-ordinate System

The spatial co-ordinate system that is vsed is long integer based —

data transmission is minimised (send 3 bytes instead of 9 bytes per ordinate valuey

Can use integer arithmetic.

Latitude and Longitude co-ordinates are transformed into [ong integers (high byte hot used) using a
right hand Cartesian co-ordinate system. with origin at the South,PoleVand the International Date

Line,

Sample: 525.76285 E28.15339

Longitude:=round(longitude_degrees*30000+5400000);
6244601 =(28.15339*30000+5400000)
6244601 = 5F48F9h

Converting back to Longitude
Longitude_degrees:=(longitude-5400000)/30000;
28.1534:=(6244601-5400000)/36000;

Latitude:=round(2700000atitude_degrees*30000);
1927114 :=round(2200Q00-25.76285*30000);
1927114 = 1D67CAR ™

Convering backyd Latitude
Latitdde_degrees:= (latetude-2700000)/30000;
;250/629:=(1927114-2700000)/30000;

A Division of Transnet Limited Registration Number 1990/00900/06
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Gremyick klerician

Ecuator

TnE raamur resolution ebtainahse from & GPS recaiver is 4 decimals of 5 degree of Laratuze or

Latiuze - ranslaies 0 ahout |5 mewres an ths groung.

Ore gecond of are is ezuvalent to 30 metras on e grours - 5o the resoluzior of o GPSGeoeiver
15 approximately one nalf szeond of are.

Tz so-ordinate system thersfore as o have a resoluton of bater than 1 720000 %legizs of
GG, N RS 2l D repressriss in ess than 3 bvies for any locatian off eafh.

Choesing a urit of measurs equal 1 17 30 000 of a degres zcoomplishes this reglirsment. One

D00 units and 3830 degress equals 10 2000000 URis® - comforatily
15 bvtes

sang this co-arzinais system -

v=1
v = 5200 020 Heal H2E5C0 uses 3 hyles
y = 2700 QGO

S 200 O30
[N TN E3H

X
X

Hex - A4CEB20 uses 3 ovies

Ars ot oy using 3 vtss per ordiflate S car use the bigh byvte for an adotionz) vanalzls,

cother locaton cr the et CA B reprezerted by a iy cair whos
ibve irespacive of hegiiephgee. PRacision of o GPS recsiver i3 sresen

dalugs wil alvays e

12. Speed ¢onyersion

Spe€d

R
R ]

Speed::=round({speed_knots*10);
770:=round(77.0"10);
0302h

Kmhour:=round{(knots/10)*18.3};
141:=round((770/10)*18.3};

OR send km/h as one byte. (0-255 km/h) Example: 55km/h = 0037h 1% byte = 00h

A Division of Transnet Limited Registration Number 1990/00900/06 Page 9 of 12
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13. Power up of rear units.

The rear unit VHF RF portion must be switched on/off by the on off PB. The main processor,
GPS, GPRS must stay on to continue the tracking function. These electronics must only
switched off when the Battery reached the low voltage disconnect level.

14. Database structure

80QL> describe eotdata;

Hame Hull? Type
REARID] HOT HULL UARCHAR2(5)
FRONTIDI HOT HULL UARCHARZ(5)
PCDATETIHE NOT HULL TIMESTAMP{O)
LATITUDE NOT HULL UARCHARZ(8)
LOHGITUDE NOT HULL UARCHAR2(7)
SPEED HOT HULL VARCHAR2{3)
REARVOLTS HOT NULL UARCHARZY(Y)
FRONTUOLTS HOT NULL VARCHARZ{L4)
BRAKETYPE MOT NULL UARCHARZ2{3)
CHARGIHG HOT HULL UARCHARZ2(3)
EBAREAR HOT HULL“UARCHAR2(3)
STATUSY HOT HULC)\VARCHARZ (3)
FLASH HOT “HULLS UARCHAR2{3)
RUMSHD HOT, HULL UARCHARZ2(3}
RUMODE NOT HULL UARCHARZ(3)
COHMSFAIL NOT HULL UARCHAR2(3)
AIRCHFRIL NDTsHULL UARCHRARZ({3)
EMBRAKE NOT HULL VARCHAR2{3)
DYD NHOT NULL UVARCHARZ2(3)
FAILMODEX HOT NULL VARCHAR2{3)
FAILHODES NOT HULL UARCHAR2({3)
FAILMODEG NOT MNULL. VYARCHARZ(3)
FAILMODE? HOT NULL UARCHAR2(3)
BRAKEVALUE HOT HULL UARCHAR2(4)
ALARMCOUNT NOT MULL UARCHARZ(3)
AIRCHARGER NOT HULL UARCHAR2{3)
MTCEDRTE HOT HULL TIMESTAWP(O)
FCODEA HOT HULL UARCHARZ(5)
FCODE2 HOT HULL UARCHAR2(5S)
FCODE3 HOT HULL UAREHAR2(S)
RAILEAURTS HOT NULL UARCHARZ2({3)
USUR NOT NHULL UARCHAR2{L4)
RSSI NOT NULL UARCHAR2{4)
SOURCERLP HOT MNULL UVARCHAR2(15)
AKTTITUDE NOT NULL VYARCHARZ(S)
FACKET MOT MNULL VARCHARZ(3)
sqQL>

INSERT INTO EQTDATA(RearlDI,FrontlDI, PCDateTime, Latitude, Longitude, Speed, RearVolts, Frontvolts, Brake Type,
Charging,EBArear,Status4,Flash,Runshd, RUMode, ComsFail AirCHFail, EMBrake, DWD,Failmode4,

Failmodes5,failmodes,Failmode7, BrakeValue,AlarmCount, AirCharger,
MTGEDate,Fcode1,Feode2, Feode3, RailFaults, VSWR,RSSI1, Source P Altitude, Packet)

VALUES('09999",'54321",to_timestamp('2010-04-29 10:01:01''yyyy-mm-dd hh24:mi:ss'),"-25.2345','28.5660',155",
"12.8°.12.5VAIR "No *,'No *,'000",'000",'000",'sIp’,'NQ ",'NQ *,'NO ' 'YES','000",'000",'000',000"," 450°,'128" 'No ',
to_timestamp('2008-07-04 23:34:07",'yyyy-mm-dd hh24:mi:ss"),ABCD' 'EFGH', JKLM' 123,125 '

095,"127.017.012.123',"02450','007")
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BBD5420 Version 2

16. Data format.
All data field data will be send MSB firs and LSB last.
Example: Rear DI = 014DAFh (85423)
01 = send 1st
4D = send 2™
AF =send 3"

The data are send as one long string starting from 02h...04h. Each field is send MSB first' and LSB
last.

17. CRC info

Here is an example specification for
a popular form of the CRC-16 algorithm.

Name : "CRC-1g"

Width : 16 .

Paly : 1021h ( 1000000100001
Init : FFFFh

RefIn : True

RefOut : Trus
XKorOut : 000Ch
Check : BB3Dh

18. Server software
The server software must support the follgwing.
a) Calling a pre selected fieldunit;
b} Change the connectign IP on a selected field uni.
) Change the port an'a,selected field unit.
) Change theAwOMARN's on a selected field unit.
) User frieddly,
Supporttingtat ledst 1000 rear units simultaneous connections.
} The réar anits of a specific supplier will only be used to connect to his specific
sener'software.
fi) The REAR unit must revert back to the original settings if no connection can
be made within 3 tries of changing items-b,c,d.
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