MagX1

arkon

‘. ‘:hflow systems

Protocol

&
E
E
<
=
=

MODBUS
LLrrir

Arkon Flow Systems
Arkon Flow Systems, s.r.o., Prikop 8, 602 00 Brno, Czech Republic

Tel: +420 543 214 822, Fax: +420 543 215 249
Enquiries/Orders/ General questions: office@arkon.co.uk
Markenting support/brochures: marketing@arkon.co.uk
Technical support: support@arkon.co.uk
www.arkon.co.uk



List of Contents

L INTRODUGCTION ..ttt sttt sttt bbbt s et e s e ss e ab e s bt eh e eb e e aeea s e sE e Reab e eh e eb e e s e em e e s e b e abeeheebeeseene e s e b e nneanennis 2
1.1 DEFINITIONS AND ABBREVIATIONS ...ttt eutttauttes sttt atesasteeaseeastesaseeesseeaabeeabeeasbeeasbeeaabeesabeessbeessbeeaneesnneesaneas 2
L. 2REFERENCES ......utttiutte ittt ettt rtt ettt ettt ekt e bt e sa bt o1 b et ek et ekt 4 1h et e b et oAb e e bt e oAb e e eae e oAb et e b et e bt e et et ea b e e s b e enb e 2
2. TECHNI C AL DA T A ittt h bt h e h e s b e Rt e E e e bt ek e e e e b e eE oo R e e bt SRt e R e e aeen b e e e eE e eb e s bt eb e e e et e neennenne e 3
2. 1GENERALMODBUSRTU ...ttt ettt e e e e e e e e e e s e s e et n e e e e e eeeeeeeas 4
3. COMMISSIONING ...ttt h e he e be et e e ee s st e sae e ehe e beeabeeabesabeeaeeebeeebeeabeenbeeaeesanesaeesbeanbeanee 5
4. MODBUS ADDRESSING MODULE ...ttt sttt s be e b s be b sae e saeesaeenbe e 6
4. 1IMODBUS FUNCTION CODES.....cetttttiteettttiaiiasaititrssrssseesetetasaeaaasassaaaassassr s rsesreeeeeetaaeaeeesasaaasnnrrarrrarereeeees 6
5. MODBUSHOLDING REGISTERS ...ttt sttt ettt sae e s b b e sbe e be s e e san e saeesaeenbeanee 8
B L PASSWORD. ...ttt etttk ee e e et be e a ekt R bRk E R bt h et bt SR e e Rt Rt e bt e e b et b e e nh et e b e 9
5. 2 REAL-TIME MEASUREMENT ...ttt tutteiuteeastteaitee sttt e siteesbseesbeesabeeshs e e sbs e e be e e ke e e obe e et et eabeesabeeameeebeeanbeesnbeesnne e 10
T 1] o BT TP PP PP PPPPRPPTP 11
BLADISPLAY ...ttt etttk ekt h etk b ek bbb et b e e oAb e e R R e oAbt e E e e e b et ea e e e bt e e bt e nhbe e e b e naee e 12
S.5USER SETTINGS .tetttttttttteeteeeetetiasiaiae ettt e e e teeeeeeeaeesa e s b bbb E e e e e et ettt et e e e e e e e e e e e aes bbb e s s e e e e e e et aeeeeeeeeeenens 13
D B OERVICE SETTINGS. ..ttt ettt ettt e et e e e e e e et e e r e e ettt et e et e e e ae e e e e e e s e s sa e s aase ettt e et e eeeeeeeeesnessaesanannns 17
S 7 FACTORY SETTINGS ..ctiiiteieiieiie ettt ettt e e e e e e 4 e st et e ettt et e et e e e e e e e e e e sa e e e b e e ne e et e e et eeneeeeeeennens 18
B BAUTHORIZE ...ttt ettt ettt ettt ekttt a et h e e bt e ekt e 42 b e 4a bt 4okt e1h e o4 h et e bt oo h bt e e E bt e e R bt e nhe e ekt e b b e nes 91
BLODATALOGER ...ttt ettt ettt ettt ettt b et ettt ekt o a e e s ae e oo h ekt oAbt 4 bt e oAbt e ea e 4a b e e oAbt e eR e e R bt oAb e oAbt e eh bt e eh e a b nab e ne e e 20
e Y o g1 g Y = S (x0T 22
e A B - TV = S (2= o] | ST 22
5.9.3 HOUIY SEALISHICS ONIY ...ttt ettt sttt b et se e e e b e seeebeebeeaeese e e eneeseesbesaene 23
5.9.4 Five MINULES SEALISHICS ONIY ...ttt ettt ne e e e b b s aeese e e e neeseesbesee e 23

MAGX1 MODBUS-RTU Manual -1- 2104/08/20098



1. Introduction

This manual describes the MAGX1 MODBUS-RTU commatian protocol.

1.1 Definitions and Abbreviations

Cyclic Redundancy Check, Used for erotvecking in MODBUJ

CRC RTU. See appendix
A MODBUS device, which is able to access data ia onmor
MODBUS master connected MODBUS slaves
A MODBUS device, which is able to respond to redsidéiom 4
MODBUS dlave single MODBUS master
Throughout this document the following notation used t
MODBUS address address MODBUS RTU registers:
1234 - Holding register 1234 (addressed in mesdaygé&233)
RS 232 Referg to the communication standard defined by B¥ 232C
(Physical layer) EIA/TIA232C
USB Refers to the USB Specification usb.org
RS 485 Refers to the Evjre communication standard defined
EIA/TIA-485. (Physical layer)
RTU Remote Terminal Unit - Standard MODBUS transmissimde

1.2 References

MODBUS over Serial Line Specification & Implementatid

Reference 1 guide v. 1.0 modbus.org 12/02/02

MODBUS Application Protocol Specification v. 1.]
Reference2 modbus.org 12/06/02
Reference 3 MagX1 manual
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2. Technical data

ARKON Flowmeter MODBUS RTU specification

Devicetype Slave

Baud rates 4800, 9600, 19200, 38400 bits/sec.
Number of stations _
Recommended: max. 31 per segment without repeaters

Device addressrange

1-247

Protocol

MODBUS RTU (Other MODBUS protocols like ASCII, Plos
TCP/IP are not supported)

Electrical interface

RS232, RS 485 - 2 wire, USB, Ethernet

Supported function code

3 read holding registers

16 write multiple registers

17 report slave 1D

Broadcast

No

Maximum cable length

Reference 3

Standard MODBUS over
serial linevl1.0)

Certified

No
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2.1 General MODBUS RTU

The module complies with the MODBUS serial linetpoml [Reference 1].

Among other things, this impliesraaster-slave protocol at level 2 of the OSI model.
One node, (the master), issues explicit commandasé¢oof the ,slave“-nodes and processes
responses. Slave nodes will not transmit data witlhorequest from the master node, and do
not communicate with other slaves. MODBUS is a moraster system, which means that
only onemaster can be connected at any single point in time. Tvadl@s of communication
are possibleUnicast andBroadcast. Unicast mode is where thenaster sends a request to
oneslave device, and waits a specified time for a responseBipadcast mode the master
sends out a request to address ,0“, which mearnghbanformation is for aldlave devices
on the network. IBroadcast mode there is no response from shaae devices.

UNICAST MODE

Req"”ue

Req"es;

SLAVE SLAVE SLAVE

BROADCAST MODE

Request

The MODBUS frame is shown below, and is valid fottbrequests and responses.

SLAVE ADRESS | FUNCTION CODE DATA CRC

1 Byte 1 Byte 0-252 Bytes 2 Bytes
Further details of the MODBUS protocol can be foim&eference 1 and 2.
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3. Commissioning

Before communicating with the master, Baud ratelentd and update rate must be
selected. This can be done from the display. PlEsdein to the MagX1 transmitter manual
to locate the MODBUS RTU menu. (see Reference 3.)

Item Value Comments
Slave address 1-247 Device address [Factory setting: [1]
Baud rate Communication speed [Factory
4800, 9600, 19200, 38400 [setting: 9600]
Communication parameters [Fact
Even, 1 stopbit setting: Even, 1 stopbit]
Parity/framing Odd, 1 stopbit
None, 2 stopbit
None, 1 stopbit
The minimum time from when a
slave receives a request and until| it
Response delay returns a response. This makes it
possible to send data to slow mas
without overwhelming its receiver
0-255 msec. [Factory setting: 0]
The minimum interframe space
between two MODBUS RTU
Interframe spacing messages in sequence (specified|as
3.5 characters) is configurable.
Range: 3.5 - 25 character times.
3.5-25 chars [Factory setting: 3,5]
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4. MODBUS addressing module

The module allows R/W access to the following steaddVODBUS data register blocks:
* Holding registers

I.e. the module will not support the other stand#ath register blocks:
* Coils

« ,Discrete input®

« ,Input registers*

4.1 MODBUS function codes

This device supports following function codes: 8,ahd 17.

Function code 3 and 16 are used for accessingeegjigunction code 17 (report slave
ID) will return a structure of identification inforation of the device. Below the different
function code exceptions are described.

Function code 3 (Read holding registers)

General exceptions:

* Requesting less than 1 or more than 125 registeisxception 3 (lllegal data value)

* Requesting more than max. message size => Excedfflllegal data address)

* Requesting data above/crossing limitation of megister address (OxFFFF) => Exception 2
(lllegal data address)

« If the end address is only part of a mapped hgldegister item (e.g. one half of a longint
value) => Exception 2 (lllegal data address)

Application exceptions:

* Application errors => Exception 2 (lllegal dat@daess)

Holes/register alignment:

» The read command always returns data if no eiae given. Bad start/end alignment will
result in only parts of the data item being read.

* Holes in the holding register map return Excapq(lllegal data address)

Function code 16 (Write multipleregisters)

General exceptions:

» Exceeding max. message size => Exception 2 élldgta address)

« Writing data above/crossing limitation of maxgister address (OxFFFF) => Exception
2(lllegal data address)

Application exceptions:

* Application errors => Exception 2 (lllegal dat@daess)

* Application errors include writing to ReadOnlyltiimg registers

Holes/ register alignment:

« If start-address is not the start of a mappedlihgl register => Exception 2 (lllegal data
address)

« Writing to holes is not allowed => Exception Bggal data address)
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« If the end address is only part of a mapped hgldegister item (e.g. one half of a longint
value), the action depends on the datatype.
« If the end address is only part of a mapped hgldegister item (e.g. one half of a longint
value) => Exception 2 (lllegal data address)

Function code 17 (Report Slave I D)
» There are no exceptions for this function
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5. MODBUS holding registers

In the following the holding registers for the MAGXVMODBUS RTU module are
described.

MODBUS :
Start Register Section
2 Password

100 Real-time measurement
1000 Info

1500 Display

2000 User settings
3000 Service settings
4000 Factory settings
5000 Authorize
49998 Data-logger

Holding registers memory map

When writing to the Holding registers, data validg not checked. Writing incorrect
values can result in unexpected behaviour of thacde In any further explanations, the
following data types are used:

 Longint — Number consisting of 32 bits, formed DWODBUS registers. It is necessary to
write both Low and High Word of this item, the reigr number always has to be an even
number. Not meeting these requirements will causeEaception 2 error (lllegal data
address). In case information about the numbeeointals is available, then the final number
is given by the following formula: Y = X * 10*(-DECwhere Y is the final number, X the
read number, and DEC the number of decimals.

* Bool — this item can be read, but its value hasneaning. Writing value 1 to this item will
cause an unspecified operation to be performedi(grahe Memory module, resetting the
flow totalisers, etc. Reference 3). It is necesgarwrite both Low and High Word of this
item, the register number always has to be an auember. Not meeting these requirements
will cause an Exception 2 error (lllegal data addje

MODBUS Data |Low/High
register | Type | Word
2 : L
L t
3 ongin v
4 L
5 Bool w
6 Word -

Data type memory map
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5.1 Password

To enter the "User settings, Service settings,dfgadettings, and Authorize" sections,
it is necessary to enter a password the same wégr deke MAGX1 flowmeter menu, see

reference 3.

MODBUSMODBUSNo. of Data tvpe No. of [Min M ax Description Read/
register |address |bytes YP€ ldecimalivalue  [Value P Write
2 1 4 Longint |0 0 9999 | Password (user) R*/W
4 3 4 Longint | O 0 9999 | Password (Service) R*W
6 5 4 Longint |0 0 9999 | Password (Factory) R*W
8 7 4 Longint |0 0 9999 | Password (Authorigg)wW

*) For safety purposes, it is not possible to rekasl item directly. In case a O is read from this
register, it means that no valid password was edieand the given section is not accessible.
In case a 1 is read, a valid password was enter@dh@nce the given section can be accessed
freely. To close the section, you write any possiblvalid password to the password entry.
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5.2 Real-time measurement

MODBUSMODBUSNo. of Data tvpe No.of | Min M ax Descriotion Read/
register | address | bytes YP€jecimal| Value | Value P Write
100 99 4 Longint 3 -1077 1077 FLOW R
102 101 4 Longint 0 0 2732 TOTAL * R
104 103 4 | Longint | 6 0 ongp  [TOTAL DECg
106 105 4 Longint | O 0 2/32 AUX * R
108 107 4 Longint 6 0 2732 AUXDEC* R
110 109 4 Longint 0 0 2732 TOTAL+ * R
112 111 4 | Longint | 6 0 ongp  [TOTAL+ DECGH
114 113 4 Longint 0 0 2732 TOTAL-* R
116 115 4 | Longint | 6 0 ongp  [TOTAL- DEG
118 117 4 Longint 1 0 2732 TEMP R
FLOW UNIT,
0=UKG/min,
120 119 4 Longint | - 0 4 1=USG/min, |R
2=m3/h,
3=Il/min, 4=l/s
VOLUME
UNIT,
122 121 4 Longint - 0 3 0=UKG, R
1=USG, 2=m3
3=l
: TEMP UNIT,
124 123 4 Longint - 0 1 0=°C, 1=°F R

*) The final number is given by the sum of the waind the decimal. Example: Resulting
Total measurement = (TOTAL) + (TOTAL DEC*10"-6).
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5.3 Info

ad

MODBU MSSDB No. of Data type No.of | Min M ax Description Read/
Sregister bytes decimal | Value | Value Write
address
1000 999 4 Longint 0 - - Unit No. R
1002 1001 4 Longint 0 - - Sensor Unit No. H
1004 1003 4 Longint 0 - - Error (min) R
1006 1005 4 Longint 0 - - OK (min) R
1008 1007 4 Longint 0 - - Diameter R
1010 1009 4 Longint 3 - - Flow Range 3
1012 1011 4 Longint 2 - - FirmWare No. R
1014 1013 4 Longint 0 - - Error Info R
1016 1015 4 Longint 0 - - Power FrequencyR
Module RTC
1018 1017 4 Longint 0 0 1 |pressent, 0=No,| R
1=Yes
Module Memory
1020 1019 4 Longint 0 0 1 |pressent, 0=No,| R
1=Yes
MAGX1 MODBUS-RTU Manual -11- 2104/08/20098



5.4 Display

MODBUS|MODBUS
register | address

No.
of
bytes

Data type

No. of
decimal

Min
Value

M ax
Value

Description

Read/
Write

1500 1499

Longint

Unit Flow
(+-),
0=UKG/min,
1=USG/min,
2=m3/h,
3=l/min,
4=l/s

R/W

1502 1501

Longint

Unit
Volume,
0=UKG,
1=USG,
2=m3, 3=l

R/W

1504 1503

Longint

Unit
Temperature
0=°C, 1=°F

R/W

1506 1505

Longint

Language,
0=ENG,
1=SPA

R/W

1508 1507

Longint

100

Contrast [4

o]R/W
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5.5 User settings

To enter this section, please first read chapter Bor an explanation of individual
entries, please refer to reference 3.

MODBUS
register

MODBUS
address

No. of
bytes

Datatype

No. of
decimal

Min
Value

Read/
Write

M ax

Value Description

2000

1999

4

Longint

Measurement,

0=Run, 1=Sto DR/W

2002

2001

4

Longint

Air Detector,
0=ON, 1=0FH "W

2004

2003

Longint

999 | Air Constant R

2006

2005

Bool

Datalogger
Delete?
llWarning:
1 |Moveto
Service setting
here is not
available

NA

2008

2007

Bool

Delete
1 |Auxiliary
\VVolume ?

R/W

2010

2009

Longint

25 Start Delay R{W

2012

2011

Longint

Samples per R/W

60 AvQ.

2014

2013

Longint

Low Flow
Cutoff,
0=0.5%,
1=1%, 2=2%,
3=5%, 4=10%,
5=0OFF

R/W

2016

2015

Longint

10 000 Flow Qn R

2018

2017

Longint

Invert Flow,
1 |0=No-invert,
1=Invert

R/W

2020

2019

Longint

Current Loop
Setting -
Signal,
O=Flow+,
1=Flow-,

6 [2=Error, 3=Air
detector,
4=Fixed,
5=Direct
driving,
6=0OFF

R/W

2022

2021

Longint

10 000 Flow min. RIW
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2024

2023

Longint

w

o

10 00(

D Flow max.

2026

2025

Longint

o

o

20

Current min

2028

2027

I

Longint

o

o

20

Current max.

|| D
£==

2030

2029

Longint

Voltage Outpuy
Setting -
Signal,
O=Flow+,
1=Flow-,
2=Error, 3=Air
detector,
4=Fixed,
5=Direct
driving,
6=0OFF

R/W

2032

2031

Longint

10 00(

D Flow min.

2034

2033

Longint

10 00(

D)  Flow max.

2036

2035

Longint

10

Voltage min,

2038

2037

EENE SN E N

Longint

O|Io|WwWw

o|l0|0|O

10

Voltage max.

0| 0|00
SS==

2040

2039

Longint

Relay 1 Settin
- Signal,
O=Flow+,
1=Flow-,
2=Error, 3=Air
detector,
4=Fixed,
5=Comparatof
6=0OFF

R/W

2042

2041

Longint

Relay 1
Comparator
Mode, 0=0On
In, 1=0n Out,
2=0n>F1,
3=0n<F1,
4=0OFF

R/W

2044

2043

Longint

10 00(

Flow 1

2046

2045

Longint

10 00(

2048

2047

Longint

10 00(

)
D Flow 2
D Hysteresis

=

2050

2049

Longint

10 00(

D Hysteresis

NJ
oz

2052

2051

R R IR

Longint

W (WWwww

o [O|0|0|O

99 99¢

{éelay 2
itres/1 (Q+)

R/W

2054

2053

Longint

99 99¢

{éelay 2
itres/1 (Q-)

R/W

2056

2055

Longint

99 99¢

) Relay 2 Do

SIRGN
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2058

2057

Longint

F-out Setting -
Signal,
O=Flow+,
1=Flow-,
2=Error, 3=Air
detector,
4=Fixed,
5=Direct
driving,
6=0OFF

R/W

2060

2059

Longint

10 00(

D Flow min.

2062

2061

Longint

10 00(

D)  Flow max.

2064

2063

Longint

10 00(

D F min.

2066

2065

EENE SN E N

Longint

O|Io|WwWlw

o|l0|0|O

10 00(

D F max.

|3 0D
===

2068

2067

Longint

Speaker
Setting -
Signal,
O=Flow+-,
1=Error, 2=Air
detector,
3=Fixed,
4=0OFF

R/W

2070

2069

Bool

Load Default
Settings?

R/W

2072

2071

Longint

9 999

Password
Setup

R/W

2074

2073

Longint

247

Modbus Slave
Address

R/W

2076

2075

Longint

Modbus
BaudRate,
0=1200,
1=2400,
2=4800,
3=9600,
4=19200,
5=38400

R/W

2078

2077

Longint

Modbus Parity
O=Even 1
stopbit, 1=0dc
1 stopbit,
2=None 2
stopbit,
3=None 1
stopbit

R/W

2080

2079

Longint

250

Modbus
Interframe

spacing

R/W
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Modbus

2082 2081 4 Longint 0 0 255 L RIW
Response delay
2084 2083 4 Longint 0 0 23 Time - hour RIW
2086 2085 4 Longint 0 0 59 Time - min R/W
2088 2087 4 Longint 0 1 31 Date - day RIW
2090 2089 4 Longint 0 1 12 Date - mont RYW
Date - year,
2092 | 2091 | 4| Longintl O 0 g9 | Numberof | o,
years after
2000
Electrode clea
. i power, 0=0ff,
2094 2093 4 Longint 0 2 1=0n, 2=0n R/W
Start
2096 | 2095 | 4| Longint| 0 1 gggg|Electrode cleg o,
time [sec.]
2098 | 2097 | 4 Bool . 0 1 [Flectrode clea oy,
start now!
2100 | 2099 | 4| Longint O 1 g9 | Foutbuty | o,y
cycle [%)]
Totalizer
2102 2101 4 Longint 0 0 1 |cycling, 0=0On| R/W
1=0ff
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5.6 Service Settings

To enter this section, please first read chapter Bor an explanation of individual
entries, please refer to reference 3.

MODBUSMODBUS No. of Data tvoe No. of Min M ax Descrintion Read/
register | address | bytes YP€ | decimal | Value | Value P Write
3000 2999 4 Bool - 0 1 Error Deletg? R/W
3002 3001 4 Bool - 0 1 OK Delete? R/W
3004 | 3003 Bool : 1 (D_)e,lete Volumd g
3006 | 3005 | 4| Bool : 0 1 (IDSLetG Volumd g
3008 | 3007 | 4| Bool i 0 p  [Delete Volumg oy
Total?
Flow
3010 3009 4 Longint 0 0 1 |simulation, R/W
0=0ON, 1=0OFH
3012 | 3011 | 4| Longint| O 0 100 [SO/'Or]n“'ated flov pw
3014 | 3013 | 4| Bool i 0 y [Patalogger oy
Delete ?

MAGX1 MODBUS-RTU Manual

-17-

2104/08/20098



5.7 Factory Settings

To enter this section, please first read chapter Bor an explanation of individual
entries, please refer to reference 3.

MODBUSMODBUSNo. of Data tvoe No. of Min M ax Descrintion Read/
register | address | bytes YP€ | decimal | Value | Value P Write
4000 3999 4 Longint 0 0 999 | L =Diameter R[W
4002 4001 4 Longint 0 0 <1077 Unit No. R/IW
4004 4003 4 Bool - 0 1 Zero Flow? R/W
. Service Mode
4006 | 4005 | 4 | Longint - 0 1 lo=ON. 1=0FH RW
4008 4007 4 Bool - 0 1 Save SettingR/W
4010 | 4009 | 4| Longint 3 0 | 1000 afa""l"bra“on RIW
4012 | 4011 | 4| Longint| 3 0| 1000 afa""z!'bra“on RIW
4014 | 4013 | 4| Longint 3 0o | 1000 af;i'brat'on RIW
4016 | 4015 | 4| Longint 3 0| 10 oodg'atgi‘“bra“on RIW *
4018 | 4017 | 4| Longint| O 0 Measurment |\ «
Datal
4020 | 4019 | 4| Longint 3 0 10 oodg'{;tgg“bra“on RIW *
4022 | 4021 | 4| Longint 0 0 Measurment |\ «
Data?2
4024 | 4023 | 4| Longint 3 0 10 oodg'{;tgg“bra“on RIW *
4026 | 4025 | 4| Longint 0 0 Measurment |\ «
Data3
Excitation
. frequency,
4028 | 4027 | 4| Longint - 0 1 looaizsry | RW
1=6.250Hz
. Excitation,
4030 4029 4 Longint - 0 1 0=ON, 1=OFF R/W
4032 | 4031 | 4| Bool i 0 1 (£eroFlow Iy
Erase?
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5.8 Authorize

For access to this section, first read chapterFeot.a description of individual items,
please note reference 3.

MODBUSMODBUS No. of Data tvoe No.of | Min Max Valuel Descriotion Read/
register | address | bytes YP® ldecimal| Value P Write
5000 (4999 |4 | Longint | O 0 9999 |assword o,y

Setup

MAGX1 MODBUS-RTU Manual -19- 2104/08/20098



5.9 Dataloger

MODBUSMODBUS No. of Data tvpe No. of Min M ax Description Read/
register | address | bytes YP€ | decimal | Value | Value P Write
49998 |49997 | 4 | Longint | © o (409  [Page addressp
register
50000 (49999 | 2 Word - - - 1.Word R
50 001 50 000 2 Word - - - 2.Word R
50 126 50 125 2 Word - - - 127 .Word R

The MEMORY module provides an address area witize a¢f 1MB. Addressing is

done through pages and offsets. The size of eagh isa256 byte, the total number of pages

is 4096.

To read data from the module, you should do thevohg the steps:
* you save the page address to the holding regiS&98 (page address register).
* you read any number of data with a maximum siz&27 registers = 256 bytes from the
holding registers 50000 to 50126.
* you repeat the above steps until you have readettuired data block.
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Data are saved to memory in the following way:

Month [January|February] March April May June

Start
page (300 600 900 1200 1500 1800
address

End
page [599 899 1199 1499 1799 2099
address

Month | July | August |September |October November December

Start
page [2100 2400 2700 3000 3300 3600
address

End
page |2399 2699 2999 3299 3599 3899
address

Saving of individual months into the pages

Zgg?&s Description Zgg?&s Description Zgg?&s Description
300 5-minute 1600 5-minute : 3600 [|5-minute
248 pages 248 pages . 248 pages
547 847 : 3847
548 Hourly 848 hourly : 3848  |hourly
31 pages 31 pages . 31 pages
578 878 : 3878
579 daily 879 daily : 3879  |daily
580 2 pages 880 2 pages . 3880 2 pages
581 jmonthly 881 monthly . 3881 |monthly
January | February | December |

Saving of individual statistics to pages
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5.9.1 Monthly statistics only

Each 5 minutes, the 13B total monthly flow is ujediaat the beginning of the given

page, the

rest remains unused. To read the retmrtistal flow for one month it is necessary

to read 13byte data from pages 581, 881, 1181....

The following table describes the "monthly" statistfor each month:

> >
5 g |
B o
Date Total + |Total- § S| O é‘_o g e "
= Q c 9
=] 8= | S — 2
s£ | ¢@ | S8 iz | B2
DDMMYY |[FFFFFFFIFFFFFFFIFFFE 13 1 13 1
5.9.2 Daily statistics only

Each 5 minutes, the total daily flow is updatedha&t correct location in memory. To
read the total flow records, you need to load 2epdgr each month. On each page, there are

15 or 16 data-records as per the following table:
Page Number
of saved
address
days
579 16
580 15
880 16
881 15

The "daily" statistics format for each month isp@s the following table:

. o}
B o Q. > >
) S5 | O 8 - = 5
Date Total + |Total gc 5 % 5{3 = ﬁ S _ﬁ % 0
= | 83 |8g¢o = &
DDMMYY |FFFFFFFIFFFFFFFIFFFF |13 31 403 2
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5.9.3 Hourly statistics only

Each 5 minutes, the total hourly flow is updatétha correct location in memory. To
read the total flow records, you need to load 3jepdor each month. On each page, there are
24 data-records = 1 day. Individual records aredafter each other.

The "hourly” statistics format for each month ispes the following table:

%) > >
Es | 8 |8
5 R=
Date Time Total- R °© — 8 5 & £
g o 5 @ & € é 'g o)
e
= 87 I — 2
s | g5 88 | Zm | 8¢
DDMMYY HHMM FFFF [FF 0 4 7440 30

5.9.4 Five minutes statistics only

In order to read the 5-minute average flow-recoitds necessary to read 31 pages for
each month. On each page are 36 records = 3 Hodigidual records are saved after each

other.

The "5-minute” statistics format for each montlassper the following table:

o}
o o
= O > >
Date Time 22 'ga c.ﬂ%g_@’é '§§8
Eoz| 8T |S85 _ &
szl oy |822|88m 28
DDMMYY HHMM  |FFFF 7 8928 62496 | 248
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