














TECHNICAL DESCRIPTION MULTICAE 602

1 General description

MULTICAL602 is a thermal energy meter with many applications. In addition to being a precise and reliable heat
meter for battery or mains operation, MULTICAGO2 is also used for:

Cooling measurement in watebased systems

Bifunctional heat/cooling measurements in separate registers

Leak surveillance of hot and coldvater installations

Power and flow limiter with valve control

Data logger

Data canmunication

= =4 =4 4 A4 -4 -4

Energy measurement in open systems

In designing the MULTICAI602 we have attached great importance to flexibility via programmable functions and
plug-in modules (see chapterl0) in both the calculabr top as well as in the base unit to ensure optimal use in a
large number of applications. In addition, the construction ensures that already installed MULTICAQ2 meters
can be updated via the PC program METERTOOL.

This technical description is prepard to give utility managers, meter electricians, consulting engineers and
distributors the possibility of utilizing all functions available in the MULTICRI602. Furthermore, the description
is made for laboratories for the testing and verification process.
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TECHNICAL DESCRIPTION MULTICAE 602

2 Technical Data

2.1 Approved meter data

Standard

EU directives

Heat meer approval
Temperature range
Differential range

Cooling meter
Temperature range
Differential range

Accuracy

Temperature sensors

Compatible flow sensor types

Flow sensor sizes

EN 1434 designation
MID designation

EN 1434:2007, prEN1434:2009 and OIML R75:2002

Measuring Instrument Directive, Low Voltage Directive,
Electromagnetic Compatibity Directive

DKk-0200-M1004-020
g:20 =[x
DQF, 2, W =C<,

The stated minimum temperatures
apply to the type approval only.

The meter has no cubff for low
temperature and thus measures as low
e — temperatures as

?)'QZFO ?A@W_ @< W 001 Cand001K.

E ° (0.5 +DQ rmin/ DQ) %

-Type602-A Pt100“EN 60 751, 2wire connection
-Type602-B and602-D  Pt500%EN 60 751, 4wire connection
-Type602-C Pt500 “4EN 60 751, 2wire connection

-ULTRAFLOW

-Electronic meters with an active 24 V pulse output
-Mechanical meters with arelectronic pickup unit
-Mechanical meters with a Reed switch

[KWHh| gpo6m; t ~ =%, vy
[MWH| gpo6nm’; t  =A¥, vy
[G) gpo6nm’; t  ?2<¥nx, y

Environmental class A and C
Mechanical environment: Class M1

Electromagnetic environment: Class E1 and E2

A AAO0O08, z{z,0{zpqz uzs8,o0x{ qp, x{ omj
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TECHNICAL DESCRIPTION MULTICAE 602

2.2 Electrical data

Calculator data
Typical accuracy Calculator: E ° (0.15 + 2/DQ) % Sensor setE; ° (0.4 + 4/DQ) %

Display
Resolution
Energy units

LCDY. 7 (8) digits with a digit height of 7.6 mm
9999.999 %499999.99 ¥,999999.9 449999999
MWh¥:kWh¥4GJ/Geal

Data logger (EEPROM) Standard: 1392 hours, 460 days, 36 months, 15 years, 50 info codes

Option: Data loggers withprogrammable interval

Clock/calendar Clock, calendar, compensation for leap years, target datRealtime clock

with battery backup

Data communication KMP protocol with CRC16 used for optical communicatiand for top and

basemodules

Power in temperature <10 MmN RMS

sensors

Supply voltage 3.6 VDC + 0.1 VD¢

Battery 3.65 VDC, Exell lithium
Stand-by currert <15 nA excluding flow sensor
Replacement interval

- Mounted on the wall 12+1lyears @ g,<30°C

- Mounted on the flow sensor10 years @ §,< 40°C

The replacement interval is reduced when using data modules, frequent di
communication and high ambient temperatureSee chapter 9.2.

Mains supply 230 VAC +15/30%, 50/60 Hz
24 VAC £50%, 50/60 Hz
Insulation voltage 4 kv
Power supply <1W
Backup supply Integral supercap eliminates operational disturbances due to shosterm

EMC data

power cuts (Power supply modules type 600000-7 and type 6020000-8
only)

Meets prEN 14344:2009 class C (MIxlass E2)

Temperature measurement

| T1 | T2 | T3 | T4 |
602-A Measuringrange| <: <<~ =04 <: <<~ =ZBA<: <<~ =1/ N/A
2-W Pt100 | Preset range <: <= =49 <: <=~ =P« <:<="=0{<: <=~ =04
602-B/D Measuringrange| <: <<~ =04 <: <<~ =TOA N/A N/A
4-W Pt500 | Preset range <: <= =04 <: <=~ =< N/A <: <= =03
602-C Measuringrange| <: <<~ =4 <: <<~  =BA<: <<~ =T/ N/A
2-W Pt500 | Preset range <: <= =Z0d <: <= =4d<: <= =Z[0{i<: <= =104
Max. cable lengths Pt100, 2-wire Pt500, 2-wire Pt500, 4-wire
2x0.25mnf:25m 2x0.25 mnf: 10 m 4 x 0.25 mnf: 100 m
2 x0.50 mnf: 5 m 2 x 0.50 mnt: 20 m -
8 5512-931 GB/02.2012/Rev. O



TECHNICAL DESCRIPTION

MULTICAE 602

Flow measuring V1 and ULTRAFLOW Reed switches

V2 V1:910-11and V2: 96911  V1:10-11 and V2: 6911

EN 1434 pulse class IC 1B

Pulse input 680 kWpull-up for 3.6 V. 680 kWpull-up for 3.6 V
Pulse ON <0.4 Vin>0.5 msec. <0.4Vin>100 msec.
Pulse OFF >2.5Vin>10 msec. >2.5Vin>100 msec.
Pulse frequency <128 Hz <1Hz

Integration frequency <1lHz <1lHz

Electrical isolation No No

Max. cable length 10m 25m

Pulse inputs without bounce damping

Pulse inputs VA and VB Water meter connection Electricity meter connection

VA: 6566 and VB: 6768 RR4b M5, mzp, 9S4/RR4b M5, mzp, SS4bN
Pulse input 680 kWpull-up for 3.6 V. 680 kWpull-up for 3.6 V
Pulse ON <0.4V in>30 msec. <0.4 V in>30 msec.

Pulse OFF >2.5Vin>100 msec. >2.5Vin>100 msec.

Pulse frequency <1Hz <3 Hz

Electrical isolation No No

Max. cable length 25m 25m

Requirements to external Leakage current at function oper: 1 mA
contact

Pulse inputs with bouncedamping:

Pulseinputs VAandVB  Water meter connection

VA: 6566 and VB: 67-68 FF(VAQndS S4 b N5, |, <
Pulse input 680 kwpull-up for 3.6 V
Pulse ON <0.4Vi>200 ms.

Pulse OFF >2.5Vi>500 ms.

Pulse frequency <1lHz

Electrical isolation None

Max. Gable length 25m

Requirements to external Leakage current at funtion open <1 mA
contact

Pulse outputs CE and CV

- via top module 67-0B 602-0C

Type Opto FET Open collector (OB)
External voltage A @D, bPO; MOA ?2<, bPO
Current = A<, yM =" =<,yM
Residual voltage RonO40 W Uged 1 Vat 10 mA
Electrical isolation 2 kv 2 kv

Max. cablelength 25m 25m

Pulse length Optional 32 msec. or 100 msec.

5512-931 GB/02.2012/Rev. D1

24 V active pulses
V1: 10B-11B and V2: 69B79B

(IA)

12mAat24V
<4V in>3 msec.
>12 V in>10 msec.
<128 Hz

<1Hz

2 kv

100 m



TECHNICAL DESCRIPTION MULTICAL 602

2.3 Mechanical data
Environmental class Meets EN 1434 class A and C

Ambient temperature A AAOO, z{z,0{zpgz uzs8,o0x{ qp, x{om
Protection class IP54
Storage temperature >< B<O0O,4p~muzgp,yqgiqg~>5

Weight 0.4 kg excluding sensors and flow sensor
Connection cables E?: ATB,yy

Supply cable EA  =<,vyy

2.4 Materials

Top cover PC

Base unit ABSwith TPE packings (thermoplastic elastomer)
Print box ABS

Wall brackets PC + 30% glass

2.5 Accuracy

Max. permitted error [%]

EN 1434 ,
Ec= +(0.5+48MN o,

MULTICAL® 602
Ec= +(0.15 +25)%

Figure 1. MULTICALG602 typical accuracy compared with EN 1434.
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TECHNICAL DESCRIPTION MULTICAE 602

3 Type overview

MULTICAL 602 can be ordered in a countless number of combinations as required by the customer. First the
~q}¢u~qp, tm-~pem~q, u , gxqojqp,uz, jtqg, i;|lq, {£g~£fuqua:,
application in question.

The meter is delivered comlptely configured and ready for use from the factory but it can also be
retrofitted/reconfigured after installation.

\'xgm q, z{iqg, itmi, itg, uiqy ,ym~-wqgp, ° {imx|~{s°, omz, {:
requires that the change musbe made at an accredited meter laboratory.

New functions and modules for MULTICAGO2 are constantly being developed. Please contact Kamstrup A/S, if
the described variants do not meet your requirements.

3.1 Type and programming overview

Type number (Total prog.)
602 -X-X-XAX-XHRX-XXX

Selection of Pt100/Pt500
calculator, modules, supply,
sensor set, flow sensor and
language on label

sl _ PROG (Totgbrog.)
3 Type: 602C03020A1219 3
E E,';}.“ ﬁgﬁéfx = A-B-CCECCC
.ﬁl‘?‘m’?‘:’f M w“ o ; - Flow pipe/Return pipe
3 "Meter in Flow pipe z - Energy unit
3 s Hsa_tmetnr -
 oa K P 650 - Flow meter code
- DK-0200 ;
. :D"“'“"” C €[Mittlo0 = CONFIG (Partial prog.)
[T '
. - DDBEEFFGGM-N-T
Kamstrup | Distey
- Tariff
- Pulse inputs

- Leak sensibility
- Pulse outputs

- AMREnNcryption level

DATA (Partial pog.)

- Customer no.

- Target date

- Tariff limits

- Average peak time max./min.

- Date/time

5512-931 GB/02.2012/Rev. D1 11



TECHNICAL DESCRIPTION MULTICAE 602

3.2 Typenumber combination

MULTICAL 602 Type 60z
Sensor connection
Pt100 2wire (T1T2)
Pt500 4wire (T1T2)
Pt500 2wire (TXT2T3)
Pt500 4wire (TXT2) w/24 V pulse inputs
Top module
No module
RTC -DEnergy calculation + hourly data loggét
RTC + PQ @t-limiter + hourly data logger
RTC + data output + hourly data logger
RTC + MBus
RTC ©Volume + hourly data logge?
RTC + 2 pulse outputs for CE and CV + hourly data logger + scheduler
RTC + 2 pulse outputs for CE and CV + prog. data logger
2 Pulse outputs CE and CV
Base module
No module 00
Data + pulse inputs 10
M-Bus + pulse inputs® 20
Radio Router + pulse inputs 21
\~{s:,pmim, x{ssq~,7," 0,7, @ ><,YVy 22
<; @ ><,yM, {¢ci]| ¢;j 23
LonWorks+ pulse inputs 24
Radio + pulse inputs (internal antenna) 434 or 444 MHz 25
Radio + pulse inputs (external antenna connection) 434 or 444 MHz 26
M-Bus module with alternative registers + pulse inputs 27
M-Bus module with medium data package + pulse inputs 28
M-Bus module with MGlIl data package + pulse inputs 29
Wireless MBus Mode C1+ pulse inputs 30
Wireless MBus Mode C1 Alt. regt pulse inputs 35
ZigBee 2.4GHz int.ant. +pulse inputs 60
Metasys N2 (RS485) pulse inputs 62
SIOX modulg/Auto detect Baud rate) 64

GSM/GPR$GSM6H) RequireHigh- 80
Ethernet/IP (IP201) Power supply 82
High Power RadiBouter +pulse inputs modules 84

Supply

No supply

Battery, Dcell

230 VAC high power isolated SMPS
24 VAC high power isolated SMPS
230 VAC isolated linear supply

24 VAC isolated linear supply
Pt500 sensor set

No sensor set 00
Pocket sensor set w/1.5 m cable 0A
Pocket sensor set w/3.0 m cable 0B
Pocket sensor set w/5 m cable oC
Pocket sensor set w/10 m cable oD
Short direct sensor set w/1.5 m cable OF
Short direct sensor set w/3.0 m cable 0G
3 Pocket sensors in sets w/1.5 m cable oL
3 Short direct sensors in sets w/1.5 m cable Q3
Flow sensor/pick -up unit )

Supplied w/1 pcs. ULTRAFLGW (Please specify type)

Supplied w/2 pcs. (identical) ULTRAFLOW(Please specify type)

Prepared for 1 pcs. ULTRAFLOW (Please specifytype)

Prepared for 2 pcs. (identical) ULTRAFLOWPlease specify type)

Prepared for meters w/electronic pulse output

Prepared for meters w/Reed switch output (both V1 and V2)

Prepared for meters w/24 V active pulses

Meter type

Heat meter, (MID module B+D)

Heat meter, closed systems

Cooling meter

Heat/Cooling meter

Volume meter, hot water

Volume meter, cooling water

Energy meter, open systems

Country code (language on label etc.) XX

OO0 wm>
OW> O©~NUwN o
®~NAWNO

SrxXo0o~NN P

O©oo~NoO N
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TECHNICAL DESCRIPTION MULTICAE 602

3.2.1 Comments to the Type number survey

When placing orders please state ULTRAFL'OWpe numbers separately.
Y see paragraph 10.2 for further details.
2 Requires two identical flow sensors.

3.2.2 Accessories
66-00-200-100
602-0000-4000000
602-0000-3000000
602-0000-8000000
602-0000-7000000
66-99-624
66-99-614
66-99-098
66-99-099
66-99-144
66-99-102
66-99-106
66-99-397/-398/-399
65-56-4Xx-XXX

67 -OXXXXXRXX
66-99-718
66-99-719

D-cell battery

24 VAC high power isolated SMPS

230 VAC high power isolated SMPS

24 VAC isolated linear supply

230 VAC isolated linear supply

Pulse transmitter/divider for 602-Aand 602-C

4-wire connection PCB with pulse inputs fa24 V ective pulses(for 602-D)
Datacable wUSB plug

Infrared optical reading head WUSB plug

Infrared optical reading headfor Kamstrup/EVL w/USB plug
Infrared optical reading head WD-sub 9F

Datacable RS 232, Bsub 9F

Verification unit (used with METERTOOL)

Temperature sensor set with connection head (2/4ire)
ExternalCommunication Box

METERTOOL fRlULTICALE02
METERTOOL LogVieawMULTICAL602

Please contact Kamstrup A/S for questions concerning further accessories.

5512-931 GB/02.2012/Rev. D1 13



TECHNICAL DESCRIPTION MULTICAE 602

3.3 PRG35, AB-CCECCC

The legal parameters of the meter are determined Byog, which can only be changed when the verification seal
is broken. The change must then be made at an accreditated meter laboratory.

The Acodeindicates whether the flow sensor (V1) is installed in flow or return pipe. As water has a larger volume
at higher temperatures, the calculator must be adjusted for the current installation type. Wrong programming or
installation results in measuring errors. For further details on placing the flow and return pipe of the flow sensor in
connection with heat and coting meters, see paragraph 5.1.

The Bcode indicates the measuring unit used for the energy register. GJ, kWh or MWh are used most frequently,
whereas Gcal is only used in some countries outside the EEA.

TheCCCcodezpuomjq , jtq, omw»adncrete low sensorrtypeanile.jtha calcflation speed and
display resolution are optimised to the selected flow sensor type and at the same time the type approval
regulations concerning min. resolution and max. register overflow are met. The CCC cadeslivided into several
tables to give a better survey.

CCC(V1) indicates the CCC code of the flow sensor and is connected to flow sensor input V1 on termit@19
(or 10B-11B), which in most applications is the flow sensor used for calculatirgnergy.

CCC(V2) indicates the CCC code of an extra flow sensor, if any, to be connected to termié@i14 (or 69B79B).
If V2 is not used, CCC(V2) = CCC(V1). In connection with leakage surveillance CCC(V2) = CCC(V1).

Prog. number A - B - CCC (V1) - cCcqv2)
] ] 0 ([

Flow sensor placing:

Kk-factor - Inlet/ Flow pipe (at T1) 3

table - Outlet/Return pipe (at T2) 4

Measuring unit, energy

-GJ 2

-kWh 3

- MWh 4

- Geal 5

Flow sensor coding CCC CCC

(CC@&able)
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TECHNICAL DESCRIPTION MULTICAE 602

3.3.1 CCCable for MULTICA} 602

The CCC tables are divided infast pulse codes (CCC=4XXXXand 1XX) for electronic meters, e.g. ULTRAFEQOW

and slow codes for e.g. reed contacts (CCC=0XX).

CCC=4XX Electronic meters withfast and bouncefree pulses as well as info codes for ULTRAFLO
Max. pulse frequency: 128 Hz

Max. integration frequency: 1 Hz

CCC= 1XX2XX Electronic meters withfast and bouncefree pulses
Max. pulse frequency: 128 Hz

Max. integration frequency: 1 Hz

CCC=0xXX Mechanical meters delivering slow pulses with bounce (flow sensor type™)
Max. pulse frequency: 1 Hz

Max. integration frequency: 1 Hz

Max. integration frequency is 1 Hz for all types. The CCC codes are arranged imay that gqs+20% (or
Qmax+20%) does not exceed the 1 Hz in the integration frequency.

Example: CCC=107 (applies for a gqp 1.5%h meter) : 1 Hz in the integration frequency is obtained at
g = 3.6 m/h.

EN 1434 makes demands on the resolution and regdis size of the energy reading. MULTICAB02 meets these
demands when connected to below flow sensor sizes:

[KWHh| gpo6m; t =%, vy
[MWH| gpo6nm; t  =A¥R, vy
[G) gpo6nm’; t ?2<¥nx, vy

3.3.2 CCC codes for mechanical flow sensors witkeed switch

Number of decimals on the display
CCC| Pre Flow factor MWh Qmax Flow
o || eenmien kWh Geal GJ [trg:]] m3/h I/h kw MW | I/pulses | Pulses/I [m¥/h] SETEET
010 1 921600 1 3 3 - 0 1 - 1 1 ¢ 3,0 L
011 1 921600 3 2 2 2 10 0.1 =" ?< L
012 1 921600 2 1 1 1 100 0.01 =< ?2< L
013 1 921600 - 1 0 0 0 - 1 1000 0.001 =<<™? L
020 4 230400 0 3 2 2 2 0 - 25 0.4 ¢6 L
021 4 230400 2 1 1 1 2 25 0.04 ? B< L
022 4 230400 1 0 0 0 1 250 0.004 ? < B< L

Current flow (I/h or m3/h) reading is calculated on the basis of the measured period between 2 volume pulses
(see paragraph 6.5)

When one of above CCC codes has been selected both CCC (V1) and CCC (V2) must be selected from this table.

Note: Continuous maximumwater flowand permanentDQ > 75 Kmay cause overflown the daily data loggerat
CCC=010011-012-013-150-202-205. With these combinationswe recommend you to us®rog. data logger type
67-0B or type 67-00-22.

5512-931 GB/02.2012/Rev. D1 15
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3.3.3 CCC codes for ULTRAFLONMYtype 65 54 XXX

Number of decimals on the play
ggc coTrier fZ:;ct);vr kWh ’\é\é\gl] GJ m3 I/h m3/h kW MW | Pulses/| ap Type no. Flow
[ton] [m3/h] sensor
116 3000 78642 0 3 2 2 0 - 1 - 300 0.6 | 6554 A8X | 1-2-7-8
65 54 AAX
119 1000 235926 0 3 2 2 0 - 1 - 100 15 | 6554 A6X | 1-2-7-8
65 54 A7X
65 54 A1X
65 54 A2X
65 54 A3X
136 500 471852 0 3 2 2 0 - 1 - 50.0 25 | 6554 A4X | 1-2-7-8
65 54 ADX
151 5000 471852 - 2 1 1 0 - 1 - 50.0 35 | 6554B1X | 1-2-7-8
65 54 B7X
137 2500 943704 - 2 1 1 0 - 1 - 25.0 6.0 | 6554B2X | 1-2-7-8
6.0 | 6554 B5X
10 65 54 BGX
10 65 54 BHX
120 1000 | 2359260 - 2 1 1 0 - 1 - 10.0 15 65 54B4X | 1-2-7-8
25 65 54 B8X
158 5000 471852 - 1 0 0 - 2 0 - 5.0 40 65 54 BOX | 1-2-7-8
170 2500 943704 - 1 0 0 - 2 - 3 25 60 65 54 BAX | 1-2-7-8
147 1000 | 2359260 - 1 0 0 - 2 - 3 1.0 150 65 54 BBX | 1-2-7-8
194 400 | 5898150 - 1 0 0 - 2 - 3 0.4 400 65 54 BCX | 1-2-7-8
195 250 | 9437040 - 1 0 0 - 2 - 3 0.25 1000 65 54 BKX | 1-2-7-8

Current flow reading (I/lh or m3/h) is calculated on the basis of volume pulses/10 sec. (gegagraph 6.5)

16 5512-931 GB/02.2012/Rev. L



TECHNICAL DESCRIPTION

MULTICAL 602

3.3.4 CCC codes for ULTRAFLOWpe 65-R/S/T

Number of decimals on the display

ccc| Pre Flow MWh
o || ceumics R kWh Geal GJ m3 I/h m3/h kW | MW | PulseslI ap Type no. Flow part
[ton] [m3/h]
116 3000 78642 | 0 3 2 2 0 - 1 - 300 0.6 | 65-X-CAAAXXX| 1-2-7-8
65-X-CAABXXX
119 1000 | 235926 | © 3 2 2 0 - 1 - 100 15 | 65-X-CDAGXXX| 1-2-7-8-M
65-X-CDABXXX|
65-X-CDAEXXX|
65-X-CDARXXX
65-X-CDAAXXX
136 500 | 471852 | ©O 3 2 2 0 - 1 - | 50.0 3.0 | 65-X-CFARXXX| 1-2-7-8-M
65-X-CFBAXXX
151 5000 | 471852 - 2 1 1 0 - 1 - | 50.0 3.5 | 65-X-CGAGXXX| 1-2-7-8-M
65-X-CGBBXXX
137 2500 | 943704 | - 2 1 1 0 - 1 - | 250 6 | 65-xCHAGXXX| 1-2-7-8-M
6 | 65-%x-CHBBXXX
10 65-X-C1AIXXX
10 | 65-X-C1BDXXX
178 1500 | 1572840 - 2 1 1 0 - 1 - | 150 10 65-X-CIAXXX | 1-2-7-8-M
65-X-CIBEXXX
120 1000 | 2359260 - 2 1 1 0 - 1 - | 100 15 | 65-X-CKBEXXX| 1-2-7-8-M
179 600 | 3932100 - 2 1 1 0 - 1 - 6.0 25 | 65-X-CLBGXXX| 1-2-7-8
120 1000 | 2359260 - 2 1 1 0 - 1 - | 100 25 | 65-%-C2BGXXX| 1-2-7-8-M
158 5000 | 471852 - 1 0 0 - 2 0 - 5.0 40 65-X-CMBH | 1-2-7-8-M
XXX
170 2500 | 943704 | - 1 0 0 - 2 - 3 25 60 65-X-FABEXXX| 1-2-7-8-M
65-X-FACEXXX
180 1500 | 1572840 - 1 0 0 - 2 - 3 15 100 65-X-FBCEXXX| 1-2-7-8
147 1000 | 2359260 - 1 0 0 - 2 - 3 1.0 150 | 65-X-FCBNXXX| 1-2-7-8-M
65-X-FCCNKXX
181 600 | 3932100 - 1 0 0 - 2 - 3 0.6 250 | 65-X-FDCNXXX| 1-2-7-8
191 400 | 589815 - 1 0 0 - 1 - 2 0.4 400 65-X-FEBNXXX| 1-2-7-8-M
65-X-FEBRXXX
65-X-FECNKXX
65-X-FECPXXX
65-X-FECRKXX
192 250 | 943704 | - 1 0 0 - 1 - 2 |0.25 600 65-X-FFCRXXX| 1-2-7-8-M
600 65-X-FFCR(XX
1000 65-X-F1BRXXX
1000 65-X-F1CRXXX
193 150 | 1572840 - 1 0 0 - 1 - 2 | 015 1000 65-X-FGBRXXX| 1-2-7-8
Current flow reading (I/lh or m3/h) is calculated on the basis of volume pulses/10 sec. (see paragrapb)
5512-931 GB/02.2012/Rev. D1 17
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MULTICAE 602

3.3.5 CCC codes with high resolution for ULTRAFL®\for cooling meters etc.)
Number of decimals on thedisplay
CCC| Pre Flow MWh
o || conmies o kWh Geal GJ m3 I/h m3/h kW | MW | Pulses/I ap Type no. | Flow sensor
[ton] [m3/h]
184 300 78642 1 - 3 3 0 - 1 - 300 0.6 1-2-7-8
107 100 235926 1 - 3 3 0 - 1 - 100 15 1-2-7-8-M
136 500 471852 0 3 2 2 0 - 1 - 50.0 3.5 1-2-7-8-M
138 250 943704 0 3 2 2 0 - 1 - 25.0 6.0 1-2-7-8-M
10
183 150 | 1572840 0 3 2 2 0 - 1 - 15.0 10 1-2-7-8
185 100 | 2359260 0 3 2 2 0 - 1 - 10.0 15 1-2-7-8-M
186 500 471852 - 2 1 1 - 2 0 - 5.0 40 1-2-7-8-M
187 250 943704 - 2 1 1 - 2 - 3 25 60 1-2-7-8-M
188 150 | 1572840 - 2 1 1 - 2 - 3 1.5 100 1-2-7-8
189 100 | 2359260 - 2 1 1 - 2 - 3 1.0 150 1-2-7-8-M
191 400 589815 - 1 0 0 - 1 - 2 0.4 400 1-2-7-8-M
192 250 943704 - 1 0 0 - 1 - 2 0.25 600 1-2-7-8-M
1000
193 150 | 1572840 - 1 0 0 - 1 - 2 0.15 1000 1-2-7-8
Current flow reading (I/lh or m3/h) is calculated on the basis of volume pulses/10 sec. (see paragrapb)
3.3.6 CCC codes for other electronic meters withgassive output
Number of decimals on thedisplay
CCC| Pre Flow MWh
ol lcoinier facior Geal Gl | m m3/h kW MW I/pulse Pulses/| Qmax Type Flow
[ton] [m3h] sensor
147 1000 2359260 1 0 0 2 - 3 1 - 18...75 SG18 K-M
148 400 5898150 1 0 0 2 - 3 25 - =>< " ?4SG120 K-M
149 100 2359260 1 0 0 1 - 2 10 @A < =3 SG450 K-M
150 20 | 11796300 1 0 0 1 - 2 50 - =D< < ?[SG1800 K-M
175 7500 314568 1 0 0 2 - 3 = 7.5 =A ?<|DF15 K-M
176 4500 524280 1 0 0 2 - 3 - 4.5 > A A<|DF25 K-M
177 2500 943704 1 0 0 2 - 3 ® 25 @< D<|DF40 K-M
Number of decimals on the display
CCcC Pre- Flow MWh S
o || cenmies factor Geal GJ m3 m3/h MW | I/pulse Pulse/l Qp range (m?/h) Type Flow
[ton] [m3/h] sensor
201 100 235926 2 1 1 1 2 1 1 =< =< 75 FUS380 K-M
DN50-65
202 40 589815 2 1 1 1 2 2.5 0.4 @< >< 240 FUS380 K-M
DN80-100
203 400 589815 1 0 0 1 2 2.5 0.4 =<< @9 500 FUS380 K-M
DN125
204 100 235926 1 0 0 0 1 10 0.1 =A< =3 1600 [FUS380 K-M
DN150250
205 20 1179630 1 0 0 0 1 50 0.02 A<< 7?4 3600 |FUS380 K-M
DN300400

Currert flow reading (I/h or m3/h) is calculated on the basis of volume pulses/10 pcs. (see paragraptb)

3.3.7

18

CCC codes for other electronic meters with arctive output
Flow sensor with active 24 V pulse output, see pareph 7.2
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3.3.8 CCC codes for vane wheel meters with an electronic piak unit
Number of decimals on the display
ggc Cozrrﬁer fgg\cl)vr kWh '\é\gl‘ GI| m | vh | mah | kw | MW | Pulses/! ap Type Flow
[ton] [m3/h] sensor
102 560 421296 0 3 2 2 0 - 1 - 56.0 1.5/2.5 GWFMVT3 K
103 300 786420 0 3 2 2 0 - 1 - 30.0 3.5 GWFVT3 K
104 2520 936214 2 1 1 0 - 1 - 25.2 6 GWRVIT3 K
105 1230 1918098 - 2 1 1 0 - 1 - 12.3 10 GWFVT3 K
106 1080 2184500 - 2 1 1 0 - 1 - 10.8 15 GWRVIT3 K
108 1403 168158 0 3 2 2 0 - 1 - 140.3 0.6 GWF K
109 957 246527 0 3 2 2 0 - 1 - 95.7 1.0 GWF K
110 646 365211 0 3 2 2 0 - 1 - 64.6 1.5 GWF K
111 404 583975 0 3 2 2 0 - 1 - 40.4 1.5 (2.5) HM (GWF) K
112 502 469972 0 3 2 2 0 - 1 - 50.2 1.5v,2.5* [ GWF K
113 2350 1003940 - 2 1 1 0 - 1 - 23.5 3.5-6* GWF K
114 712 331357 - 2 1 1 0 - 1 - 7.12 10 - 15* GWF K
115 757 311659 0 3 2 2 0 - 1 - 75.7 1.0* GWF K
116 3000 78642 0 3 2 2 0 - 1 - 300.0 0.6* GWF K
117 269 877048 0 3 2 2 0 - 1 - |26.9 15 Brunata K
118 665 354776 0 3 2 2 0 - 1 - | 66.5 15 Aquastar K
119 1000 235926 0 3 2 2 0 - 1 - | 100.0 0.6 HM K
121 294 802469 0 3 2 2 0 - 1 - | 29.4 1.5v2.5 K
122 1668 141442 0 3 2 2 0 - 1 - |1166.8 0.6 HM K
123 864 273063 0 3 2 2 0 - 1 - 86.4 0.75-1* HM K
124 522 451966 | 0O 3 2 2 0 - 1 - 52,2 25(1.5% |[CG HM) K
125 607 388675 0 3 2 2 0 - 1 - 160.7 15-1* HM K
1.5%
126 420 561729 | 0O 3 2 2 0 - - | 420 1.0 (2.5%) | CG (HM) K
127 | 2982 791167 | - 2 1 1 0 - - | 29.82 25 HM K
3.5%

128 2424 973292 - 2 1 1 0 - 1 - | 24.24 3.5% HM K
129 1854 1272524 - 2 1 1 0 - 1 - | 18.54 6* HM K
130 770 3063974 - 2 1 1 0 - 1 - |77 10* HM K
131 700 3370371 - 2 1 1 0 - 1 - | 70 15* HM K
132 365 645665 0 3 2 2 0 - 1 - |36.54 2.5 Wehrle K
133 604 390154 0 3 2 2 0 - 1 - | 60.47 1.5 Wehrle K
134 1230 191732 0 3 2 2 0 - 1 - | 123.05 0.6 Wehrle K
135 1600 1474538 - 2 1 1 0 - 1 - |16.0 10* HM K
139 256 921586 0 3 2 2 0 - 1 - |25.6 1.5v25 | GWF K
140 1280 1843172 - 2 1 1 0 - 1 12.8 3.5Y5.0 |GWF K
141 1140 2069526 - 2 1 1 0 - 1 - |11.4 6 GWF K
142 400 589815 - 2 1 1 - 2 - 3 4 10 GWF K
143 320 737269 - 2 1 1 - 2 - 3 |32 10-15 GWF K
144 1280 1843172 - 1 0 0 2 - 3 |1.28 25-40 GWF K
145 640 3686344 - 1 0 0 - 2 - 3 |0.64 60 GWF K
146 128 | 18431719 - 1 0 0 - 2 - 3 |0.128 125 GWF K
152 1194 1975930 - 2 1 1 0 - 1 - |11.94 10 GWF K
153 1014 2326686 - 2 1 1 0 - 1 - |10.14 15 GWF K
156 594 397182 0 3 2 2 0 - 1 - |59.4 1.5 Metron K
157 3764 626796 - 2 1 1 0 - 1 - |37.64 25 Metron K
163 1224 192750 0 3 2 2 0 - 1 - |122.4 0.6 %1.0 | GWF/U2 K
164 852 280064 0 3 2 2 0 - 1 - | 85.24 1.5 GWF/U2 K
165 599 393735 0 3 2 2 0 - 1 - | 59.92 25 GWF/U2 K
168 449 5259161 - 2 1 1 0 - 1 - | 4.486 15/25 HM/WS K
169 1386 1702208 - 1 0 0 - 2 0 - |1.386 40 HM/WS K
173 500 471852 - 1 0 0 - 1 - 2 | 05 80 Westland K

Current flow reading (I/h or m3/h) is calculated on the basis of volume pulses/10 sec. (§@gagraph 6.5)

* Multiple-jet water meter

5512-931 GB/02.2012/Rev. D1
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3.3.9 ULTRAFLOWX4 CCGodes
Number ofdecimals on the display
ﬁoc_c coirrier le;%vr kWh '\é\ﬁ GI| m | wh | mm | kw | Mw |Pulsesi| ap Type Flow
[ton] [m¥/h] sensor

416 3000 78642 3 2 2 - - 300 0.665-X-CAAAXXX 1-2-7-8
65-X-CAABXXX
65-X-CAAFRXXX

484 300 78642 - 3 3 - - 300 0.6 1-2-7-8

419 1000 235926 3 2 2 - - 100 1.5[65-X-CDAEXXX 1-2-7-8
65-X-CDAAXXX
65-X-CDAGXXX
65-X-CDADBXXX
65-X-CDAEXXX
65-X-CDAFXXX
65-X-CDBAXXX

407 100 235926 - 3 3 - - 100 15 1-2-7-8

498 600 393210 3 2 2 - - 60 2.5|65-X-CEARXXX 1-2-7-8
65-X-CEBV CECAXXX
65-X-CEABRXXX

451 5000 471852 2 1 1 - - 50 3.5[65-X-CGAGXXX 1-2-7-8
65-X-CGH/ CECB-XXX

436 500 471852 0 2 - - 50 BE5) 1-2-7-8

437 2500 943704 1 25 6]65-X-CHAFRXXX 1-2-7-8
65-X-CHAGXXX
65-X-CHAHXXX
65-X-CHBB/ CHCB-XXX

438 250 943704 0 2 - - 25 6 1-2-7-8

478 1500] 1572840 - - 15 10|65-X-CIAXXX 1-2-7-8
65-X-CIRB/ CL2XXX
65-X-CIB/ CLDXXX

483 150| 1572840 0 2 - - 15 10 1-2-7-8

420 1000] 2359260 1 - - 10 15|65-X-CKBY CKC4XXX |1-2-7-8
65-X-CKHe CKCEXXX

485 100| 2359260 0 2 - - 10 15 1-2-7-8

479 600| 3932100 - - 25(65-X-CLBGCLCG-XXX [|1-2-7-8

458 5000 471852 1 0 0 2 - 40|65-X-CMBH CMCH -XXX|1-2-7-8
65-X-CMBJCMCI-XXX

486 500 471852 2 1 il 2 - 5 40 1-2-7-8

470 2500 943704 1 0 0 2 3 2.5 60|65-X-FACEXXX 1-2-7-8

487 250 943704 2 1 il 2 3 2.5 60 1-2-7-8

480 1500 1572840 1 0 0 2 3 1.5 100(65-X-FBCEXXX 1-2-7-8

488 150| 1572840 2 1 l 2 3 1.5 100 1-2-7-8

447 1000 2359260 1 0 0 2 3 1 150(65-X-FCCMNXXX 1-2-7-8

489 100| 2359260 2 1 il 2 3 1 150 1-2-7-8

481 600| 3932100 1 0 0 2 3 0.6 250]65-X-FDCNXXX 1-2-7-8
65-X-FECNXXX

491 400 589815 1 0 0 1 2 0.4 400(65-X-FECPXXX 1-2-7-8
65-X-FECRXXX

492 250 943704 1 0 0 1 2 0.25 600 ggéiig&éi 1-2-7-8

493 150( 1572840 1 0 0 1 2 0.15] 1000|65-X-FGCRXX 1-2-7-8

ULTRAFLOWCCC codes with high resolution

20

5512-931 GB/02.2012/Rev. L




TECHNICAL DESCRIPTION MULTICAL 602

3.4 Display coding

Thepu | xm} ,o{pg, . PPP. ,uzpuomjq ,jtg, mojuf£qgq, ~gmpuzs , r{
atg~qm , q:s:, °=M°, u ,Theadgplay automgtically ceurhsztpreading ,= éftgrm pnimwtes. :

oy [B_|2_|e_ e, |5
El82|E3 |53 |22 |23 |83
| EX (2% 8% |20 |S% |ER
%588 |82 |85 |38 |83
1.0 Heat energy (E1) 1 1 1
1.1 Yearly data 1 1A 1A
1.2 Monthly data 1 1B 1B 1A
2.0 Cooling energy (E3) 1 2
2.1 Yearly data 1 1A 2A
2.2 Monthly data) Ll 1B 2B
3.X 3.1 E2
3.2 E4 2
3.3 E5 2A
3.4 E6 2B
3.5 E7 2C
3.6 E8 (m3*tf) 2
3.7 E9 (m3*tr) 2A
4.0 Volume V1 3 2 3 1 1 3
4.1 Yearly data Ll 3A 2A 3A 1A 1A
4.2 Monthly data i 3B 2B 3B 1B 1B 3A
4.3 Mass 1 3B
4.4 P1 3C
5.0 Volume V2 4
5.1 Yearly data Ll
5.2 Monthly data Ll 4A
5.3 Mass 2 4B
5.4 P2 4C
6.0 Hour counter 4 3 4 2 2 5
6.1 Error hour counter  (N° 60) 5 4 5 3 3 6
7.0 T1 (Flow) 6 5 6 7
7.1 Yearto-date average 6A 5A 6A
7.2 Month-to date average 6B 5B 6B
8.0 T2 (Return flow) 7 6 7 8
8.1 Yearto-date average 7A 6A 7A
8.2 Month-to-date average 7B 6B 7B
9.0 T1-T2 Ot) -=cooling 8 7 8 9
10.0 T3 10
11.0 T4 (prog.) 11
12.0 Flow (V1) 9 8 9 4 4 12
12.1 Max this year 71 9A 8A 9A 4A 4A
12.2 Max. yearly data 7
12.3 Min. this year 7
12.4 Min. yearly data 7
12.5 Max. this month 7
12.6 Max. monthly data 7| 9B 8B 9B 4B 4B 12A
12.7 Min. this month 7
12.8 Min. monthly data 7| 9C 8C 9C 4C 4C 12B
13.0 Flow (V2) 10 5 5 13
14.0 Power (V1) 11 9 10 14
14.1 Max. this year 7| 11A 9A 10A
14.2 Max. yearly data 7
14.3 Min. this year 7
14.4 Min. yearly data 7
145 Max. this month 7
14.6 Max. monthly data 7| 11B 9B 10B
14.7 Min. this month 7
14.8 Min. monthly data 7| 11C 9C 10C
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2 o o @
< [ — [ = =2 o -
5 [EY [ER (S8R |STW SR |ER
/85|85 |82 |85 |23 |85
O|I0 |0oo |TIao |Io |oAa s
15.0 VA (Input A) 12 10 11 6 6 15
15.1 Meter no. VA 12A 10A 11A 6A 6A 15A
15.2 Yearly data T | 12B 10B 11B 6B 6B 15B
15.3 Monthly data 9 | 12C | 10C | 11C 6C 6C 15C
154 L/Imp for VA (N° 65) 12D 10D 11D 6D 6D 15D
16.0 VB (Input B) 13 11 12 7 7 16
16.1 Meter no. VB 13A 11A 12A 7A 7A 16A
16.2 Yearly data 1 13B 11B 12B 7B 7B 16B
16.3 Monthly data 9 | 13C | 11C | 12C 7C 7C 16C
16.4 L/Imp for VA (N°67) 13D 11D 12D 7D 7D 16D
17.0 TA2 14 13
17.1 TL2 14A
18.0 TA3 15 14
18.1 TL3 15A
19.0 Info code 16 12 15 8 8 17
19.1 Info event counter 16A 12A 15A 8A 8A 17A
19.2 Info logger (last 36 events) 7| 16B 12B 15B 8B 8B 17B
20.0 Customer number 17 13 16 9 9 18
(N°1+2)
20.1 Date 17A 13A 16A 9A 9A 18A
20.2 Time 17B 13B 16B 9B 9B 18B
20.3 Target date 17C 13C | 16C 9C 9C 18C
20.4 Serial no. (N° 3) 17D 13D 16D 9D 9D 18D
20.5 Prog. (AB-CCECCC) (N°4) 17E | 13E | 16E 9E 9E 18E
20.6 Config 1 (DDEEE) (N°5) 17F | 13F | 16F | OF 9F | 18F
20.7 Config 2 (FFGGM-N-T) (N°6) 17G | 13G | 16G 9G 9G 18G
20.8 Software edition (N°10) 17H | 13H | 16H 9H 9H 18H
20.9 Software checksum (N°11) 171 13l 16l 9l 9l 18l
20.10 Segmenttest 17J 13J 16J 9J 9J 18J
20.11 | Top module type (N° 20) 17K | 13K | 16K 9K 9K 18K
20.12 | Topmodule primary adr. (N°21) 17L 13L 16L 9L 9L 18L
20.13 | Topmodulesecond. adr. (N°22) 17M | 13M | 16M M M 18M
20.14 | Basemodule type (N° 30) 17N | 13N | 16N 9N 9N 18N
20.15 | Basemodule primary adr. (N° 31) 170 | 130 | 160 90 90 180
20.16 Base module second. adr. (N° 32) 17P 13P 16P 9P 9P 18P
Z¢yng~,{r, gm~x|,pmjm, t{oez,uz,jtq, 2 2 2 2 2 2
Numberofy { zjt x, ,pmim, t{wz,uz,jtqg, pu |} 12 12 12 12 12 12
DDD210u , jtg, ° imzpm~p, of pqg°, r §02xxxxxeg2xg Please jcaptact Kamatryptfor v qi q ~,

other combinations. Max. number of readingsf a DDD code i410. Of these, reading oflata logger counts for 4
readings. Topmodule no. and base module no. to be left outof account

A complete survey of existing display codes (DDD) appears from a separate document.
Please contact Kamstrup for further details.

Note: Data reading can retries up to 36 monthly data and up to 15 yearly data. Number of yearly and monthly
data to be shown in the display is determined by the DDD code in each case.
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3.4.1 Energy overview
Above energy types E1 to E9 are calculated as follows:

Formula DQ Example of amapplication I(ggléj(;zcrja;asﬁ %I-ig?tion No. Register type
E1=V1(TIT2)Kr1: riow/72: Retum| T1>T2 | Heat energy (V1 in flow or return flow) 1+2+3+4+5+6+8+10 Legal Display/Data/Log
E2=V2(T1T2)Krs. Return T1>T2 | Heat energy (Van return flow) 2+7 Display/Data/Log
E3=V1(T2T1)Kro. riow/T1: Retun| T2>T1 | Cooling energy (V1 in flow or return flow) | 1+11 Legal Display/Data/Log
E4=V1(TIT3)Kks1. riow T1>T3 | Flow energy 7+9+11 Display/Data/Log
E5=V2(T2T3)K12. riow T2>T3 | Return energy or tap from return flow 5+7+9 Display/Data/Log
E6=V2(T3T4)K3. riow T3> T4 | Tap water energy, separate 3+6 Display/Data/Log
E7=V2(T3T3)K3. return T1>T3 | Return energy or tap from flow 4+8 Display/Data/Log
E8=ntx T1 - Averagetemperature in flow Display/Data/Log
Seeparagraph6.2.2
E9=ntx T2 - Averagetemperature in return Display/Data/Log

3.5 >EE< Configuration of MULTITARIFF
MULTICAL 602 has 2 extra registers, TA2 and TA3, that accumulates energy &1E3 (EE=20 accumulates
volume) in parallel with the main register based on the limits programmed to tariff limits TL2 and TL3.

Example: E=11 (power tariff)

"M>, t{w=& ,itg,qzq~ , mmethe power limit TLZbut below TL3)
TA E TL E
Fr (g
uunuﬂia Eﬂ
kW
MWh
[rCE ]
T1——Pp» L _ E
T2——+ P E1=V1(T1-T2)k ° 004532 |
Vi1 > MWh

TA

LON T2 . c
nn o—Teo— [ {0436
ey — — |

T3 3

TL 3 —_
L o Te— MMM

HEP____“J uuu%gﬂg
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Example: Power #ariff (EE=11); TL2=20 kW; TL3=30 k\Whe meteris a heat meer.

The heatenergy Elis always countedin the mainregister. When the power exceeds the limiset for TL2,i.e. 20
kW, but is below the limit set for TL3,i.e. 30 kW, the heat energy E1 is countedh TA2,but only as long asTL2
exceeds20 kW and is lower than30 kW. It functions as a ontact T2, which closes the moment TL2surpasses20
kW. As soon as the poweeither surpasses30 kW or falls below 20 kW, the contact breaks agairand counting
stops in the TAregister. If the power surpasses30 kWthe contact T3 closes and nowvell the energyE1, which is
consumed as long as the power remains abov80 kWis counted in T3 This energyElis counted in both the
main register and inTA3.

x x x x x x x
X X x x X x X
N| < 0| ©| ~| © D
(] (] (] (] (] (] (]
© © © © © © ©
o o o o o o o
B= | TARIFF TYPE FUNCTION Of o] 9 9 9 O ©
= = = I = Ry
c c c c c c c
> > > > > > >
[e] [e] [e] [e] [e] [e] ]
O Of O] O] O] O O
00 | No tariff active No function
. Energy is accumulated in TA2nd TA3 based on the power limits i
11 | Power tariff TL2 and TL3. T1717
. Energy is accumulated in TA2 and TA3 based on the flow limits if
12 | Flow tariff TL2 and TL3. T1717
13 | Cooling tariff Energy is accumulated in TA2 and TA3 based on flimits in TL2 alaly
and TL3.
. Energy is accumulated in TA2 and TA3 based on thelifits in
14 | Flow temperature tariff TL2 and TL3. 9719149
15 Return flow temperature Energy is accumulated in TA2 and TA3 based on thdlitRits in TL2
tariff and TL3. IARER
. . TL2=Starting time for TA2
19 | Timecontrolled tariff TL3=Starting time for TA3 T19(1
20 Heat/cooling volume tariff Volume (V1) is split up into TA2 for heat (3I2) and TA3 for alaly
(TL2 and TL3 are not used) | cooling (TKT2) (Recommended on Heating/Coolingpplications)
21 | PQ tariff Ez‘grgy at BTL2 is stored in TA2 and energy at@L3 is stored in alqly

Please note that only tariff No. 20 can be used in a combined heat / cooling meter. All other tariffs may
only be used for either a heatneter or a cooling meter. The meter can not distinguish heat energy (E1)
from cooling energy (E3) and vice versa.

Seeparagraph6.12 for further details on the tariff registers.
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3.6 >FF< Input A (VApulse divider, >GG< Input B (VBpulse divider

MULTICAL602 has 2 extra pulse inputs, VA and VB, that are placed on the base modules (see paragragdhfor
further information). The inputs are configured via the FF and the Gf&es as shown in below diagram.

By default the inputs are configured to FF = 24 and GG = 24, unless otherwise informed by the customer.

Input A Input B
Terminal 6566 Terminal 67-68
Max. input Max. input Measuring unit and decimal
FF f ¢1Hz GG f¢1 Hz Pre-counter Whi/pulses I/pulse point
Pulse input with bounce damping(for meters with Reedswitch):
01 100 m¥/h 01 100 mé/h 1 - 100 vol Alvol b (n?) 000000.0
02 50 m3/h 02 50 m3/h 2 - 50 vol Alvol b (i) 000000.0
03 25 m3/h 03 25 m3/h 4 - 25 vol Alvol b (nT) 000000.0
04 10 m3/h 04 10 m3/h 10 - 10 vol Alvol b (i) 000000.0
05 5 m3h 05 5 m3/h 20 - 5.0 vol Alvol b (n?) 000000.0
06 2.5 m3h 06 2.5 m3h 40 - 25 vol Alvol b (i) 000000.0
07 1 md/h 07 1 m3/h 100 - 1.0 vol Alvol b (n?) | 000000.0
24 10 m3/h 24 10 m3/h 1 - 10 vol Alvol b (n?) | 00000.00
25 5 m3/h 25 5 m3/h 2 - 5.0 vol Alvol b (n?) 00000.00
26 2.5 m3/h 26 2.5 m3/h 4 - 25 vol Alvol b (n?) 00000.00
27 1 m3h 27 1 m¥h 10 - 1.0 vol Aivol b (n¥) | 00000.00
| 40 | 1000myh | [ 40 | 1000m¥h | | 1] - [ 1000 vol Alvol b (n?) [ 0000000 |
| Pulse input without bounce damping (for meters with electronic pulse output): |
71 100 m3/h 71 100 m3/h 1 - 100 vol Aivol b (nT) 000000.0
72 50 m3/h 72 50 m3/h 2 - 50 vol Aivol b (nT) 000000.0
73 25 m3/h 73 25 m3/h 4 - 25 vol Alvol b (nT) 000000.0
74 10 mé/h 74 10 m¥/h 10 - 10 vol Aivol b (i) 000000.0
75 5 m3/h 75 5 m3/h 20 - 5.0 vol Aivol b (nT) 000000.0
76 2.5 m3h 76 2.5 m3h 40 - 25 vol Aivol b (i) 000000.0
7 1 m3/h 7 1 m3/h 100 - 1.0 vol Alvol b (i) 000000.0
84 10 m3/h 84 10 m3/h 1 - 10 vol Alvol b (nF) | 00000.00
85 5 m3/h 85 5 mé/h 2 - 5.0 vol Alvol b (nF) | 00000.00
86 2.5 m3h 86 2.5 m3h 4 - 2.5 vol Alvol b (nF) | 00000.00
87 1 mdh 87 1 md/h 10 - 1.0 vol Alvol b (nF) | 00000.00
| 90 | 1000 m#/h | | 90 | 1000 m#/h | | 1 - 1000 vol Alvol b (1) | 0000000
Max. Input Max. Input Measuring unit and decimal
FF f¢3Hz GG f¢3 Hz Pre-counter Wh/pulses I/pulses point
50 2500 kW 50 2500 kW 1 1000 - EL A/JEL b (kwh| 0000000
51 150 kW 51 150 kW 60 16.67 - EL A/JEL b (kwh| 0000000
52 120 kW 52 120 kW 75 13.33 - EL A/JEL b (kwh| 0000000
53 75 kW 53 75 kW 120 8.333 - EL A/JEL b (kwh| 0000000
54 30 kw 54 30 kw 240 4.167 - EL A/EL b (kwh| 0000000
55 25 kw 55 25 kW 340 2.941 - EL A/JEL b (kwh| 0000000
56 20 kw 56 20 kw 480 2.083 - EL A/JEL b (kwh| 0000000
57 15 kW 57 15 kW 600 1.667 - EL A/EL b (kwh| 0000000
58 7,5 kKW 58 7,5 kW 1000 1.000 - EL A/EL b (kwh| 0000000
59 750 kW 59 750 kW 10 100 - EL A/EL b (kwh| 0000000
60 1250 kW 60 1250 kW 2 500 - EL A/EL b (kwh| 0000000
61 75 kW 61 75 kW 100 10.00 - EL A/JEL b (kwh| 0000000
62 15 kW 62 15 kW 500 2.000 - EL A/EL b (kwh| 0000000
| 70 | 2s000kw | | 70 | 25000kw | | 1 | 10000 | - | ELAEL b (Mwh] 00000.00

FF and GG are only used for configuration of inputs.
I/pulse can also be set via the front bottons. Please see 6.17 for further information.
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3.7 Configuration of pulse outputs in the top module
See paragraphl0.1

3.8 >MN< Configuration of leak limits
When MULTICAI602u , ¢ qp, r{~, xgmwmsq, ¢ ~Z£2q wxzx, noq{ zg8y,ojjtug{,z , gezu j U j, A

District heat leakage search (ViV2) Cold-water leakage search (VA)
Sensitivity in leakage Constant leakage at no consumption (pulse
search resolution 10 I/pulses)
M= N=
0 OFF 0 OFF
1 1.0% gp + 20% q 1 20 I/h 3x10 min. (¥ hour without pulses)
2 1.0% gp + 10% g 2 10 /h 6x10 min. (1 hour without pulses)
3 0.5% gp + 20% g 3 5 I/h 12x10 min. (2 hours without pulses)
4 0.5% gp + 10% q

NB: M=2 and N=2 are default values when leakage surveillance is used. Higher degree of sensitivity, e.g. M=4
canonly be obtained by means of METERTOOL.

Info codes for leakage/bursting(info 256/512) are only active when M0 or N> 0.
3.8.1 Example of District Heat Leakage levéLeak level)

In this example M=2. Having a@jp=0.6 m*h flo wmeter, gp must be converted t&/'h: g p=600 I/h.

If we assume that there has ben a means flow of 50/h then there will be munted approximately 120 I/day.
10% of this value is120 l/day. Further,1% of qp=600 I/h is 6 I/h equivalent to 24 x 61/ h = 144 |/day. Leak level
in this case will be 120 + 144 = 264 I/day or equivalent of & h.

3.9 >T< Configuratiomf encryption level

MULTICAL602 is available without or with encryption of thedata transmission. If encryption of data is selected,
128 bit AES counter mode encryptiois applied. The encryption level annot be changed dter production.

Encryption level
T=
0 No encryption
1 Reserved for future use
2 Reserved for future use
3 Encryption with £parately forwardedkey (individual key)
4 Reserved for future use

T=0
Default value.Data has not been encrypted.

T=3

The meter can only be read if the readirgystemrecognizes theindividual meter s encryption key

The encryption key idorwardedto the customerand °matched® with the individual meter,s seral numberin the
reading system.

If the encryption key is lostthe meter cannot be read A new encryption key must be supplied bigamstrup.

Only encrypteddata viathe base nodules can be read bywireless MBus.
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3.10 Data for configuration

Automatic

To be statedwhen ordering

Default

Serial no. (S/N) and year

E.g. 65000.000/201 2

Customer number
Display No. 1 = 8 digits MSD|
Display No. 2 = 8 digits LSD

Up to 16 digits.

Limited to 11 digits
regardingPcBase

Customer number = S/N

compatibility

Targetdate - MM=1-12 and DD=128 Depending on country code
TL2 - 5 digits 0
TL3 - 5 digits 0
Max./min. average peak timg - = =@@<, yuz: 60 min.
H/C change oveXq,.) - 0: <=8080C 25 C at DDD=5xx and 6xx
T2 prog. <: <= GD«< -
T3 prog. <:<="GD«< 5C
T4 prog. <: <="6E6Dc«< 0cC
Date/time YYYY.MM.DD/hh.mm.ss | GMT® 12.0 hours -

GMT+offset according to | (0.5 hour in jumps)

country code
Data registers for configuration of top/base modules
ap[l/h] from CCC table - -
Valve traction time - > < Asex , 300 sec.
hysteresis - <: A A, qo: 0.5 sec.

Telephone number #1 -

Max. 16 (09+P)

Telephone number #2 -

Max. 15 (09+P)

Telephone number #3 -

Max. 15 (09+P)

Primary Data Address

Secondary Data Address

Baud-rate

Reserved

Reserved

Reserved

Reserved

Reserved: These registers are prepared for later extensions of the funcitonality of the modules and therefore, they
have not yet any concrete designations.

-COUNTRY CODES

For information on country codes se&5 14-414.

- MAINTENANCE

See instruction no. 55 08781 concerning updatirg of programming, configuration and country codes.

5512-931 GB/02.2012/Rev. D1
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4 Dimentional sketches

=\ _“'
[ \
| <t | & § z £
B Y/ = =0 5
| § g -
o |
| Kemstrup E E
} . J -1
! | 147 mm J
! 81 28
e # - -
MULTICAL602 mounted on ULTRAFLGW MULTICAL602 s front dimensions
jl:%;'*
Eﬁ%;/
48 mm 11 mm
Wallmounted MULTICAL502 seen from the side Panetmounted MULTICALG602 seen from the side

JTCCCOTTTECC T T T
[T
144 mm

Kamstrup

| 192 mm |

Panetmounted MULTICALG02 seenfrom the front
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5 Installation

5.1 Flow pipe and return pipe placing

Prog. number A MULTICAL 602 is programmed for flow sensor placing i

either flow or return pipe. Below diagram shows tt
installation conditions for:

Flow sensor placing: § Heat meters

kfactor - Inlet/ Flow pipe (at T1) 3 § Cooling meters
table - Outlet/ Return pipe (at T2) 4 § Heat/cooling meters
Formula: k-factor Prog.: Hot | Cold Installation:
pipe | pipe
T1 (red)
. Hot Pp—>< v1
k-factor with | A=3 (Flow
Tlin sensor in viandl T2
Inlet table | 1O PiPe€) T1 PO
Heatmeter
E1:V1(T]:T2)k 711 (red)
Hot <]
k-factor with | A=4 (Flow
T2in sensor in 11 |V1and -
Outlet table Return pipe) T2 Cold
T1 (red)
k-factor with | A=3 (Flow
Tlin sensor in 12 |V1and )
Outlet table | T1OW PiPe) T1 Hot <t
Cooling meter
E3:V1(T2T1)k Tll (red)
Cold  p——{><}
k-factor with | A=4 (Flow @
T2in sensor in 12 e
Return pipe) Viand| Tl Hot | <ot L }w
Inlet table T2
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5.2 EMC conditions

MULTICALG602 is designed and CE marked in accordaneéth EN 1434 Class A and Class C
(corresponding to Electromagnetic environment: Class E1 and E2 in the Measuring Instruments Directive)
and can therefore be installed in domestic and industrial environments.

All control cables must be installed separatgl and not in parallel with e.g. power cables or other cables
with the risk of induction of electromagnetic interferences. Control cables are laid at a min. distance of 25
cm from other installations.

5.3 Climatic conditions

MULTICAL 602 is designed for indoa installation in noncondensing environmentswith ambient
i gy | g~ mj ¢~ gC, haweverymax 308 fAr optimal battery lifetime.

Protection class IP54 allows periodic splashes of water, but the apparatus cannot stand constant moisture
and flooding.

5.4 Electric installations
See paragrapl®.
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6 Calculator functions

6.1 Energy calculation

MULTICAL 602 calculates energy based on the formula irEN 14341:2007 in which the international
temperature scale from 1990 (IT90) and the pressure definition of 16 bar is used.

The energy calculation can in a simplified way be expressed as: Energy = 0Q 3 k.

The calculator always calculates engy in[WHh], and then it is converted into the selected measuring unit.

E[WH = v3 DQ2 k3 1000

E[KWH] = E[WH| / 1,000

E[MWH = E[WH] / 1,000,000

E[G)= E[WH / 277,780

E[Gcal = E[WH| / 1,163,100

\Y is the supplied (or simulated)water volume in ni. E.g. if a CCC code = 119 is used, the calculator will be

programmed to receive 100 pulses/liter. E.g. if 10,000 pulses are added this corresponds to 10,000/100 =
100 liters or 0.1 nt.

is the temperature difference measured, e.dPQ = flow temperatureVareturn flow temperature. Please

note, that various temperatures are used to calculat®Q as MULTICAL602 calculates various different
energy types. Both in the display and during data reading each energy type is uniquely defined, e.g.:

Heat energy: E1 = V1(FI2)k

Ul 5

E

1

MWh

I

Cooling energy: E3 = V1 (TR1)k

1
L

k is the thermal coefficient of water which is calculated on the basis of formula EN 14341:2007 (identical
with the energy formula in OIML R75:2002). For control calculations Kamstrup can supply an energy
calculator (available on intranet}

i
Exit Cptions  Abouk
— Input
Flaw position Returh position
Temparature: I?D Iﬁ T
Pressure: I‘I g bar
"olume: I'I m3
r— Calculations
Flow pogition Return position
Specific volumne: |1 0220 |1 0037 I/kg
Specific enthalpy: [61.7502 [35.3333 Whka
Heat coefficient: |1 .1354 |1 J1561 ki hm3sK
Energy: |45,41 (1] |4B,2459 liw'h
| | Unik: kiwh | Resolution: 4 digits |

5512-931 GB/02.2012/Rev. D1
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6.2 Application types

MULTICA?L602{ | g~-mjq , oujt, E, purrg~qzij,qgzg~s)|, r{~y¢xm 8, Q=" QI
integration no matter how the meter is configured.
Formula DQ Example of an application Included in Application No. | Register type
E1=V1(TIT2)Kr1. fiow/T2: Retum| T1> T2 | Heat energy (V1 in flow or return flow) 1+2+3+4+5+6+8+10 Legal Display/Data/Log
E2=V2(T1T2)Krs. Return T1>T2 | Heat energy (V2 in return flow) 2+7 Display/Data/Log
E3=V1(T2T 1)Kr. riow/ T1: Retum| T2> T1 | Cooling energy (V1 in flow or return flow) | 1+11 Legal Display/Data/Log
E4=V1(TIT3)ky1. riow T1>T3 | Flow energy 7+9+11 Display/Data/Log
E5=V2(T2T3)K12. riow T2>T3 | Return energy or tap from return flow 5+7+9 Display/Data/Log
E6=V2(T3T4)K3. riow T3> T4 | Tap water energy, separate 3+6 Display/Data/Log
E7=V2(TT3)K3. return T1>T3 | Return energy or tap from flow 4+8 Display/Data/Log
E8=nfx T1 Averagetemperature in flow Display/Data/Log
Seeparagraph6.2.2
E9=ntx T2 Averagetemperature in return Display/Data/Log
6.21 Q= QC
"tg,qzq~s;,i;lag ,Q= QC, m~q,pqg o~ungp,oujt, m|[xuomju{z,q
Application No. 1
T1
»—D(]—l—@ Closed thermal system with 1 flow sensor
Heat energy: El Nl(T}Tz)kfl:Flow or T2:Return
T2 COOling energy: E3 = Vl (-FE:L)K'Z:FIOW or T1:Return
/\ . - -
<< | Z/V1\\ Flow sensor V1 is placed in flow or return pipe a
\V/ chosen under PROG options.
Mass: M1 = V1 (Kmass tl) or
602-A/B/C/D Mass: M1 = V1 (Kmass t2) depending on the
Flow/Return programmmg
Application No. 2
T1 T3

602-C

Closed thermal system with 2 identical flow
sensors

Billing energy: E1 = V1(TT2)k-1.riow

Control energy: E2 = V2 (FL2)K;rewm
T3 can be used for control measurement of eithg
the flow or return temperature, buf3 is not

included in calculations.

Mass: M1 = V1 (Kmass t1)

Mass: M2 = V2 (Kmass t2)

32
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Application No. 3

N WA | |
2 string system with 2 flow sensors
|:|: :|:| Heat energy: El = Vl(-FIZ)kfl:Flow or T2:Return
12 N Tap water energy: E6 = V2 (T13)k-3.ron
<—|><|—l—< V1
N T3is measured or programmed
3 T4 is programmed
»—M—l—@ >< P | Flow sensor V1 is placed in flow or return pipe a
4 chosen under PROG options.
- _l ___________ Mass: M1 = V1 (Kmass t1) or
Mass: M1 = V1 (Kmass t2) depending on the
602-C Flow/Return programming
Mass: M2 = V2 (Kmass t3)*
T Application No. 4
D<o <l
2 heat circuits with joint flow
[[ ]] H ]] Heat energy #1: E1 = V1(FI2)Krrewm
Heat energy #2: E7 = V2(TFI3)Krsrewm
T2
| T3 is measured or programmed
g D<—< V1
Mass: M1 = V1 (Kmass t2)
T3 Mass: M2 = V2 (Kmass t3)*
< l V2
602-C

Application No. 5

Opensystem with tap from return flow

Heat energy: E1 = V1(FI2)K;1rion
Tap water energy: E5 = V2 (TIB)Krariow
T3 is measured or programmed.

Mass: M1 = V1 (Kmass t1)
Mass: M2 = V2 (Kmass t2)
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Application No. 6

Open system with separate flow sensor for tag
water

Heat energy: E1 = V1(FI2)Kr,rewn
Tap water energy: E6 = V2 (TB34)krs.r0n

T3 is measured or programmed
T4 is programmed

Mass: M1 = V1 (Kmass t2)
Mass: M2 = V2 (Kmass t3)*

Application No. 7

Open system with 2 flow sensors

Flow energy: E4 = V1 (FIL3)Kr1.riow
Return energy: E5 = V2 (TE3)Kpriow

(DE = E4ES5 can be calculated by the topmodule
but only if the 2 flow sensors are identical)

Heat energy: E2 = VT 1-T2)Kr,rewm

T3 is measured or programmed.

602-C Mass: M1 = V1 (Kmass t1)
Mass: M2 = V2 (Kmass t2)
Application No. 8
Hot I
Tap LV - l Hot-water boiler with circulation
Water

Hot

lation

Circu- LVK)—D@(—@—l—

Total consumption: El = V1 (T2)Krzretun

Circulated consumption: E7 = V2 (FI3)K:zrewmn

Cold
therKV>_l><1><_®_l_
602-C
6, Y>,1,b>, 4Wym , 1 ?256,{zx,;,{z, gxgqgojgp,of{f¢tzi~

34
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T

<—l><-\vz/

602-C

Application No. 9

2 cooling circuits with joint flow

Cooling energy #1: E4 = V1(FI3)Kr1.rion

Cooling energy #2: E5 = V2(T23)Kroriow

602-C

Application No. 10

Hot tap water energy: E1 = V1 (FI2)Kr1:-Flow

T1 is measured with a 2vire sensor 602-C) or with a
4-wire sensor 602-B/D)

T2 is either measured with a &vire sensor 602-C) or
with a 4-wire sensor 602-B/D)
Or

T2 is programmed with a fixed temperature value

Or

T2 is programmed via

the scheduler and hourly datalogger top module,
type 602-0A. The temperaturd 2 will then follow a
schedule where T2 changes up to 12 times per e

Scheduler function

25
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Application No. 11
< !
T2 B Two-stage boiler systemwith 1 flow meter
T1
Boilerenergy ® N F, Q? Tk bz, 4 3
Boilerenergy ® M* F, Q @T3kysh =4 =
T3 A
S !
602-C

6.2.2 E8andE9

E8 and E9 are used as calculation basis for calculating volume based average temperatures in flow and return
pipe, respectively. For each integration (every 0.01°or gp 1.5 nv/h) the registers are accumulated with the
product of n?3 "C, for such purposes E8 and E9 is a suitable basis for calculating volume based average

temperatures.

E8 and E9 can be used for average calculation in any period of time as long as the volume register is read at the

same time as E8 and E9.

E8=nt3 t. E8 is accumulated with the product of A% t- E9 = ni3 t; E9 is accumulated with the product of A% tg

EB ESQ
K K ( (0
(N E L’ q I_:l 5 [N (N
oC °C
m3 m°
Resolution on E8 and E9 Volume resolution E8 and E_9 resolution
0000.001 m® mé3 "C3 10
E8 and E9 are depending on the volume 00000.01 m? m:3 C
resolution (m’) 000000.1 m? m*3 C3 0.1
0000001 m® mé3 "C3 0.01

Example 1:After 1 year a heat installation has consumed 250.00 Hof district heating water and the
average temperatures have been 9¥ in flow and 45C in return pipe.

E8 = 23750 and E9 = 11250.

Example 2:It is required that the average temperatures are measured at the same time as the yearly
reading, and therefore E8 and E9 are included in the yearly reading.

Reading date | Volume ES8 Average E9 Averagereturn
flow flow

2003.06.01 |534.26 m* | 48236 18654

2002.06.01 |236.87 m* |20123 7651

Yearly 3 28113/297.39 11003/297.39

consumption | 29739 m" 28113 —ga53C |11003 =36.99C

Tablel
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6.3 Calculator with two flow sensors

MULTICALG602 can be used in various applications with two flow sensors, e.g. leak surveillance or
open systems. When two ULTRAFLOake direct connected to one MULTICABO2, a close electric
coupling between the two pipes ought to be carried out as a main rulétte two pipes are installed in
a heat exchanger, close to the flow sensors, however, the heat exchanger will provide the necessary
electric coupling.

ULTRAFLOW © 54

=Y a— o -

MULTICAL® 602

-s

Electric coupling

1 Forward and return pipes are closely electrically coupled
1 No welded joints occur

In installations where the electric coupling cannot be carried out, or where welding in the pipe system
can occur, the cable from one ULTRAFLOWUst be routed through a Pulse Transmitter with galvanic
separation before the cable enters MULTICARO2.

ULTRAFLOW © 54

BT 13

i Forward and return pipes are not necessarily closely coupled
1 Electric welding” can occur

" Electric welding must always be carried out with the earth pole closest to the welding point. Damage
to meters due to welding isnot comprised by our factoryguarantee.
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6.4 Combined heat/cooling metering

MULTICAL602 is available ase.g. heat meter Meter type 2xx), cooling meter Nleter type 5xx) or
combined heat/cooling meter Meter type 6xx).

Meter type

Heat meter with MID marking
Heat meter, closed systems
Cooling meter

Heat/cooling meter

Volume meter, hot water
Volume meter, cooling water
Energy meter, open systems

O©CoOoO~NOOOAN

Delivery code (language on label etc.) XX

If MULTICALG02 has been supplied as a combined heat/cooling meter (meter type 6xx), it measures heat energy
(E1) at a positive temperature difference (T2 T2), whereas it measures cooling energy (E3) at a negative
temperature difference (T2 T1). Temperature sensor T1 (with a red type sign) must be installed in the hydraulic
forward pipe, whereas T2 (with a blue type sign) is installed in the return pipe.

Flow temp (T1)

A

ehc Heat energy

\\ E1 = V1(T1-T2)
Cooling energy

E3 = V1(T2-T1)
~A® </ /| B AO

(T2 >T1) 0 (T1>T2)

If the current T1 exceeds, or equalg,. only heat energy can be measured. If the current T1 is lower than or equals
J.c ONnly cooling energy can be measured.

0. is the temperature point used to change between heat and cooling measurement, is configurable in
igy|l g~mj ¢~q,8600Lsq, <: <= =

In combined heat/cooling meters q,. should correspond to the highest occurringflow pipe temperature in
connection with cooling, e.g. 250: , Ur, jtg, ygig~, u , i{, nqg, ¢ @ypssetpt~, °| ¢~o0
200.00  C, which cancels theg,. function.

The change between heat and cooling measurement involves no hysterefig;( = 0.00K).

Oxc is configured by means of METERTOOL (see paragraph 1§,2)s also mentioned as H/C chang®ver.
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6.5 Flowmeasurement, V1 and V2

MULTICAL602 calculates current water flow according to two different principles depending on the connected
flow sensor type:

6.5.1 Fast volume pulses (CCE100)
The current water flow for fast volume pulses is calculated, without avgea determination, as the number of
volume pulses per 10 sec. multiplied by a scaling factor.

q = (pulses/10 sec. x flow factor)/65535/I/h Jor /m3/h ]
Example:
- ULTRAFLOWp 1.5 m?/h with 100 pulses/I (CCC=119), flow factor = 235926
- Current water flow =317 I/h corresponding to 88 pulses/10 sec.

g = (88 x 235926)/65535 = 316.8 which is shown in the display as 31&h /

3 ( E Current water flow in V1

6.5.2 Resolution d the actual flow rate (CCG 100)
The display resolution éthe actual flow rate can be derived from the flow factor and the number of decimals.

Example 1:

- ULTRAFLCMgp 1.5 m?/h with 100 pulses/I (CCC=119), flow factor = 235926
Resolution = 235926/65535 = 3.6 which is shown in the display as &h /

Example 2:

- FUS380 Qs 75 rith with 1 pulses/| (CCC=201), flow factor = 235926
Resolution = 235926/65535 = 3.6 which is shown in the display as 3,6n*h/

6.5.3 Slow volume pulses (CCC = 0XX)
The current water flow for slow volume pulses (typically from flow sensors withR&ed switch) is calculated
without average determination as a scaling factor divided by the period of time between two volume pulses.

q = flow factor/(256 x period in sec.)i’/h Jor /m*h ]

Example:

- Mechanical flow sensor Qn 15 gp Ath with 25 I/pulse (CCC=021), flow factor = 230400

- Current water flow = 2.5 rffh corresponding to 36 sec. in the period of time between 2 pulses
q = 230400/(256 x 36) = 25, which is shown in the display as 2 fn°/h /

V1 and V2 must be the same type (either quick (CGD00) or slow (CCC=0XX)) but can have different-qpdings
(CCQ).

Using top modules67-02 or67-09, V1 and V2 must have identical gggodings (CCC).
"tq, moj¢mx, rx{e, ~mjq, {@,8j,taq,qmiad pptween prdses exceeddFmin. t { @z, m, ¢
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6.6 Powermeasurement, V1

MULTICAL 602 calculates the current power based on the current water flow and the temperature difference
measured at the last integration based on following formula:

P = q (T14T2) x k/KW/or MW]

ot g~q, °w®, u , it gentthatisqonsBantly calquited by MULTIEAB@2@ccording to
EN 1434:2007.
Example:

- Current water flow, g = 316 I/h and flow sensor is placed in return pipe
- T1=70.00C and T2 = 30.00C, kfactor is calculated for 1.156 kWh/n¥/K
P =0.316 (7030) x 1.156 = 14.6/kW/

— Current power in V1
(
(b
kw

Both heat power and cooling power are shown
numerically
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6.7 Min. and max. flow and power, V1

MULTICALG602 registersboth minimum and maximum flow and power both on a monthly and on a yearly basis.
These values can be read in full via data communication. In addition, a small number of monthly and yearly
registers can be read on the display depending on the selected Db@le.

Min. and Max. registration comprises following flow and power values including date.

Registration type: Max. data Min. data Yearly data | Monthly data
Max. this year (since last target date) q 1
Max. yearly data, up to 15 years back q i

Min. this year (since last target date) i Ll

Min. yearly data, up to 15 years back 1 1
Max. this month (since last target date) q 1
Max. monthly data, up to 36 months back q 1

Min. this month (since last target date) 1 q

Min. monthly data, up to 36 months back i 1

All max. and min. values are calculated as largest and smallest average of a number of current flow or power
measurements. The average period used for all calculations are selected in the intewval = @@<, yuz: , uz,
1 min. (1440 min. =1 full day).

The average period and target date are stated in connection with orders ocomfigured by means of METERTOOL.
Where nothing has been stated when the order was placed the average period is set ain@ifi. and the target
date is set at the standard applying for the country code used.

In connection with commencement of a new year or month the max. and min. values are stored in the data logger
and the current max. and min. registers are "reset" according the selected target date and the internal clock
and calendar of the meter.

"Reset" is made by putting the max. value at zero and min. value at 10000.0 kW at e.g. CCC=119.

If the max. or min. registration is used for billing purposes, we recommend sapplement MULTICAL602 with a
top module containing real time clock and battery baclp.

Date for yea#to-date max. Value for yea#to-date max.
MAX MAX
DATE
e (1
EUJJUEII EEE
kW
Date for min. in the current month Value for min. in the current month
MIN MIN
DATE
s Il=]g 1
EUJJUEUE uE
kW
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6.8 Temperature measurement

MULTICAL602 has a high resolution analog/digital converter that measures the temperatures T1, T2 and T3 with
a resolution of 0.01C (T3 is not available on meters with-dire sensor inputs). The same measuring circuit is
used for all 3 temperature inputsto obtain the lowest possible measuring error on the temperature difference.
Prior to each temperature measurement an automatic adjustment of the internal measuring circuit is made on the

basis of integral reference resistances at € and 100C, respectivéy. This ensures a very good accuracy and a
very stable longterm operation.

t l Current T1

°C

Temperature measurings are made in connection with each integration (energy calculation) and every 10 sec.
when the display shows temperature. The measuringrcuit has a temperature range of 0.0@ = D AC. 4n<
case of a disconnected temperature sensor the display shows 200.0D and in connection with a shortircuited
temperature sensor it shows 0.00C. In both cases the info code for sensor error will appea

To reduce the influence from the mains frequency which can e.g. be inducted to long sensor cables, double
measurings are made with a delay of % period , and the average of the 2 measurings make up the temperature
measurement used for calculation andlisplay. Supressing of the mains frequency is optimised to either 50 Hz or
60 Hz depending on the selected country code.

6.8.1 Measuring current and power

Measuring current is only sent through the temperature sensors in the short period of time it takes to sa& the
temperature. However, the effective power that is consumed in the sensor elements is minimal and the influence
on the selfheating of the temperature sensors is typically less than 1/1000 K.

Pt100 Pt500
Testing current <3 mA <0.5mA
Peakpower <1.5mw <0.2 mW
RMS power <10 MWV <1lnmWV
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6.8.2 Average temperatures

MULTICAL 602 constantly calculates the average temperatures for flow and return (T1 and T2) in the entite
range and the background calculations E8 and E9 {mT1 and nix T2) are made for each energy calculation (e.g.
for each 0.01 ni for gp 1.5 meter size), whereas the display value is updated every day. Thereby the average
calculations are weighted according to volume and can therefore be used for control purposes.

Regstration type: Average Yearly data | Monthly data
Yearto-date average (since last target date) T q
Month-to-date average (since last target date) 1 q
t Yearto-date average for T1.
-5 E’
_ 40¢~~qzij,pmjgqg,ocujt,°ofy

°C month is shown just BEFORE this reading)

6.8.3 Programmed temperatures

The temperatures T3 and T4 can be programmed in the memory of the calculator, and these temperatures can be
used for calculating energy with fixed temperature reference, as used in connection with the calculations of the
energy types E4, E5, E6 and E7 ésthe application drawings in paragrapl6.2)

"tg,iqylg~-mi¢~q ,omz,nq, | ~{s~myyqp,etqgz, | xmouzsC{~pq:
once the mete is installed.
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6.9 Display functions

MULTICAL602 is equipped with a clear LC display including 8 digits, units of measurement and information
panel. In connection with energy and volume readings 7 digits and the corresponding units of measurement are
used, whereas 8 digits are used when e.g. a meter niber is shown.

As a starting point the display shows the accumulated energy. When the push buttons are activated the display
reacts immediately by showing other readings. The display automatically returns to energy reading 4 minutes
after last activation d the push buttons.

4

g

MULTICAL® 602

6.9.1 Primary and secondary readings
The upper button is used to switch between the primary readings of which the consumers typically use the first
primary readings in connection with seffeading for billing purposes.

The lower push buttoris used to show secondary information on the primary reading that has been selected.

Example: When the primary reading selected is "Heat energy" the secondary readings will be yearly data and
monthly data for heat energy.

E
M 5 E :, ( Heatenergy E1 in MWh
N Ty e Y I o Y |
MWh
ni
S e i Yearly data, date for LOG 1 (last yearly reading)

ni
LOG [
In 3 ( (M Yearly data, value for LOG 1 (last yearly reading)
N A
MWh
mni
DL B =L Monthly data, date for LOG 1 (last monthly reading)
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6.9.2 Display structure

Below diagram shows the display structure with upp 20 primary readings and a number of secondary readings
under most primary readings. The number of secondary readings for yearly data and monthly data has been laid
down under the DDD code. If nothing is informed in connection with placing the order, tfeading is set at 2
yearly data and 12 monthly data. The target date is set at the standard valid for the country code used.

As the display is configured according to the needs of the customer (by selecting DDD code), the display will
usually contain fewe readings than shown below.

Figure2
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