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&DANAK FORCE
PROD Reg. No.7026

Certification

DK-0200-MrO04-045

Appendix to

EU-Type Examination CeÊificate
Measuring Instrument Dircctive

Number: DK-020O-MI0O4-O45
Issued by FORCE Certification A,/S, Denmark
EU-notified body number 0200

Applied standards and documents:
EN 1434:2015+41:2018 + prEN 1434:20201)
WELMEC 7.2:20L9

The instruments/measuring systems shall correspond with the following specifications:

Type designation:
MULTCAL@ 303

IÞscription:
The meter consists of a calculator and a flow sensor, which make out a thermal energy meter
together with a type approved Pt500 temperature sensor pair.
The electrical connection between the calculator and the flow sensor is a 150 cm long cable, and
the units can either be physically assembled or mounted separately.
The calculator unit has a display indicating registered thermal energy, and additionally via a
pushbutton also accumulated volume, operating hour counter, inlet and outlet temperatures etc.
The calculator is available with either M-Bus or wireless M-Bus.
The volume measurement is made by means of bi directional ultrasonic technique according to the
transit time method. Through two ultrasonic transducers, the sound signals are sent both with and
against the flow direction. The flow sensor consists of a meter case made of brass, in which the
ultrasonic elenrents are placed. The heat meter version has a rail for mounting the calculator
directly on the flow paft.

Technical documentation :

Reference no.:

o 12G36040.03
o 120-36040.02
o 120-36040.01

1) Ctause 7.22 How distu¡þances is tested to EN 14344:2015+A1:2018 as the distuú¡ng elemene for prtN 14344:2020 was not yet avaitable.
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Revision Issue date Changes

DK-0200-M1004-04s 2020-L2-17 Original ceftificate
DK-0200-MI004-045 ver 1 202L-Ot-20 New software version added, minor editorial changes

DK-0200-MI004-045 ver 2 202L-03-2s New software version added, minor editorial changes
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Technical data

Legal measuring data
According to
Instrument type

Parts:
Calculator and flowsensor or
Calculator, flow sensor and temp. sensor

Accuracy class
Environment class
Climatic class
Energy indication
Temperature range, calculator
Temperature difference range
Temperature difference cut-off
Temperature sensors

Flow sensor, position
Straight inlet requirement
Installation angle for flow sensor

Temperature of medium flow sensor eq

Pressure stage
Nominalvolume flow rate
Pressure loss
Dynamic range, gp 0.6
Dynamic range, qo 1.5 -2.5

Durability specification

Protection class

Certification

DK-0200-MrO04-045

: EN 1434:2015+41:2018 + prEN L434:2020
: Complete instrument or

Combined instrument or
Hybrid instrument

: DK-0200-MI004-045
: DK-0200-MI004-036 or -046

:2and3
: El, Ml and M2
: 5...55 oC, condensing, closed location
: kWh, MWh or Gl

Om¡n ... 0m.* : 2...180 oC (or narrower range)
AO'¡n ... ÂOro:3...L78 K (or narrower range)

: 0.00...2.50 K configurable (default 0.00 K)
: 2 paired Pt500 sensors

Max 3 m unshielded 2-wire cable

9p [m'/h]
Ap [bar]

9p:9¡

9p:9i
9':9p

: Inlet or outlet pipe
: 0D Ð (No requirements for straight inlet)
: Horizontally, vertically or at an angle

:2...L30 oC (or narrower range), 303-Wff
2...50 oC (or narrower range), 303-C

: PN16/PN25, PS25
: 0.6 1.5 2.5
: 0.03 0.09 0.09
: 100:1or 50:1
: 250:1 or 100:1 or 50:1
:2;t

: 10 years 2) (Long life flow sensor)

: Flow sensor IP68
: Calculator IP65

Provision for direct temperature sensor
in the flow sensor (M10x1 connection) : G3/qB - G1B

Threaded flow sensors

Power supply options : 3.65 VDC, Lithium battery
1 x A-cell or 2xA-cell

r)The flow sensors of MULICAL@ 303 have been type tested according to EN I434i20I5+AL:2018 with respect to flow disturbances.
The standardized flow disturber has been mounted d¡rectly upstream ofthe respective flow sensor. Thereby the flow sensorc are
qualified for 0D straþht inlet according to EN 1434:2015+A1:2018.

2) The maximum durability period according to prEN 14344:2020 is 10 years
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ÉDANAK FORCE
PROD Reg. No. 7026

Certification

DK-0200-MI004-o45

Softrra re identifi cation

Software revision El (0s01) 0501
Kamstrup Internal ltem No. s0981603 1603

Software Identification 16030501

The Soflware identifrcation and checl<sum can be shown on the display of the calculator
(display No. 10 and No. 11)

1)The CRC-16 is displayed in decimal and the CRC-32 is displayed in hexadecimal values

Type number combination MULTICALo 303

Stdt¡c datd
303-XXXXXX
Printed on the

Dynamicdab
- )üxxx

Displayedmeter

Type3o3- ü
Sensor connection
Pt500 Heat meter W
Pt500 HeaVCooling meter T
Pt500 HeaVOooling meter C
Floursensor Connection Length
qp [m3/h] [mm]
0.6 G3AB (RVz) 110
1.5 G3/cB (R7z) 110
1.5 GlB (R3/+) 130
2.5 GlB (R3/+) 130
Meter type
Heat meter (MID module B, prepared for module F)
Heat meter (MID module B+D)
Heat meter w¡th additional cooling register (MID module B+D) ehc=OFF
Heat meter w¡th additional cooling register (MID module B+D) 0hc=ON
Country code

CD

1X

4X
7X
AX

1

2
3

6

)fr
Temperah¡re sensor pair

Supply
Battery lxA-cell
Batteries, 2xA-cells
Communicaüon
Wired M-Bus, configurable
Wireless M-Bus, configurable, 868-870 MHz
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X(

1
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20
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Softwarc Identification Date CRC-16 sumr) Description
16030s01 (E1) 2020-06-26 54156 Initial release
16030601 (F1) 2020-L2-22 40356 Second release

Softuarc Identification Date CRC-32 suml) IÞscription
16030701 (c1) 2021-03-05 F8602cd6 Third release. For product¡on.
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Verification

Errors

Procedure:

Inlet
a) 44.3 "C
b) 80 oc

c) 160 oC

Inlet
a) 53 oC

b) 70 oc

c) 130 oC

Inlet
a) 43 oC

b) 50 oc

c) 130 oC

Inlet
a) 43 oC

b) 110 oc

c) 130 oC

Certification

DK-0200-Mroo4-045

Maximum permissible errors according to Directive 20L4132/EU of the
European Parliament and Council of February 26th,2014 on measurement
instruments (MID), Annex VI MI-004
Test points and verification requirements according to EN L434-5

Complete meter according to: [3.] (6.7)

Hybrid and combined instrument according to: 17.Ll (6.2),17.21(6.3), [7.3] (6.4), (6.5)

lMlD 20L4l32lEU, Annex VI MI-0041
(EN 1434-s)

Alternative test points

Outlet
4l oc

65 0C

20 0c

or
Outlet
40 0c

40 0c

40 0c

Outlet
40 0c

40 0c

40 0c

Inlet
a) 43 oC

b) 50 oc

c) 160 oC

Inlet
a) 43 oC

b) 110 oc

c) 160 oC

Outlet
40 0c

40 0c

40 0c

Outlet
40 0c

40 0c

40 0c

or

ororor
Outlet
50 0c

50 0c

20 0c

During verification of the flow sensor a water temperature of 20 + 5 oC can be used.

For dynamic ranges Qp:qi 100:1and 50:1, the dynamic range 100:1can be used.
For dynamic ranges Çp:Qi 250:1and 100:1and 50:1, the dynamic range 250:1 can be used

The temperature reading can be offset adjusted from -0.99...0.99 Ç commonly for the inlet and
outlet, in order to compensate for the sensor cable influence on the absolute temperature.
During change of temperature sensor pairs it is recommended to adjust to meters offset
temperature according to the newly mounted sensor pair. Alternatively adjust the offset to 0.00 K
whereby the function is disabled (OFF).
Example: If the temperature sensor pair has an error at +0.20 K at zero, then the meters offset
should be -0.20 K in order to compensate.

Ð tr ü .uo) tr [1

- il99 t]F F
k k
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&DANAK FORCE
Certification

PROD Reg. No.7026

Installation angle

The flow sensor can be installed horizontally,
vertically or at an angle

The flow sensor can be turned up to max. 45o
and down to max. 90o in respect to the pipe
axis.

DK-0200-Mro04-045

900900.

900 900

s @

Ð
450 450

@
900 900

g
After verification, but before commissioning, the meter can be reprogrammed with a view to:

Placing of flow sensor in inlet pipe or outlet pipe, measuring unit of energy
indication (kwh, MWh or GJ)* and decimal point in energy* and volume*
indication*

Mounting the flow sensor in Inlet or in Outlet:

Ð .ßPlnlEh ["tLEt
If the meter is set to be an inlet meter, If the meter is set to be an outlet meter,
the "Inlet arrow" is displayed. the "Outlet arrow" is displayed.

*) Register resolution requirements according to EN 1434 must be obserued

FORCE Cert¡f¡cation A/S' ParkAllé 345'2605 Brøndby' Denmark'Tel +45 43 250I77'Fax +45 43 25 00 10'info@forcecertificätion.com'www.forcecertification.com
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ÉDANAK FORCE
Certification

PROD Reg. No.7026

DK-o200-MIO04-045

Test descriotion

MULICAL@ 303 can be tested as a complete meter, as a hybrid meter or as a combined meter
depending of the approval or the available test equipment.

Before test as a complete meter the 'TEST" seal must be broken (see "Test modeJ. The high-
resolution test registers can be read from the display, via serial data reading, or via high-resolution
pulses.

Before test as a hybrid meter, the temperature sensors should be removed from MULTICAL@ 303.
Subsequently, the calculator is tested separately by means of precision resistors and the meter's
built-in "Auto-integration". Flow sensor and temperature sensors are tested separately too.

By means of the push-button on the front of the meter you can choose between four display
loops. No matter which display you have selected you can change to User-loop by pressing the
push-button for 5 sec. until "l-User" is displayed and then releasing the button. If the button is
pressed for 7 sec. instead, "2:Tech" is displayed, and if you release the push-button now, you
have access to Tech loop.

In order to obtain quick tesVverification of MULTICAL@ 303, the meter has a test mode which
repeats the measuring sequence every four seconds, i.e. eight times faster than in normal mode.
In test mode heat energy, cooling energy and volume are displayed with a resolution which is
higher than normal in order to enable shofter test duration.

In order to access test mode the 'TESï" seal g on the back of
the meter must be carefully broken with a screwdriver and the
contact points behind the seal short-circuited with a short-circuit
pen or a screwdriver.

Subsequently, test is displayed. r-tE5r
The meter remains in test mode until the front button is activated
for 5 sec. However, a time-out secures that the meter returns from
test mode to normal mode after t hours.
When tests are finished the seal must be re-established using a
void label size 15 x 15 mm. The seal is important with a view to the
meter's approval.

FORCE Certificat¡on A/S ' Park Allé 345 ' 2605 Brøndby ' Denmark ' Tel +45 43 25 07 77 ' Fax +45 43 25 00 10 ' info@forcecertif¡cation.com. www.forcecertificatíon.com
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PROD Reg. No.7026

Certification

DK-o200-Mro04-o4s

Test loop

Test loop includes six different main readings and three different sub-readings:

After t hours the meter reverts to energy reading in 'User loop"

*) Register/resolution of the high-resolution registers are as follows: '1000001 Wh"
and "00000.01 l'

Test-loop can only be displayed if the verification seal is broken and the switch activated.
The high-resolution registers can only be reset in connection with a total reset.

Test connection

During test either optical reading head with USB plug (66-99-099) for serial reading of high-
resolution energy and volume registers, or Pulse Interface (66-99-143) with optical reading head
and connection unit for high-resolution pulse outputs is used. Do not forget that the meter must
be in Test mode.

feår tuts¡ lËt)
0:2'C.1æ'C
Ào:3K..,t?fl
eq:2'C...lS'C

C€@o2m

C@llng ñeter (E3)
e 2.c _. læ'c
.\o:s.,,t?x
0{ 2'C. .1S'C

ax\w

komstrup

ffi
90.6M
+6hs l,2dñs:ffirMr
¡rËffiiß19
@ßSGDx tlo@
ôfÊ0,ß¡rf
ñl€m6,Mk2Gi.m'
ffi

82600001

i; J :

ií Ë ;;i
L* I "ti* i

:è r.l

, ''r,,'

¿¡:111.¡¡41"1r
¡iì ti?l:g

Ëì j3 v

\\r
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Test loop (Loop_4)

Main

Test loop (Loop_4)

Sub

Index number
in display

1.0 Hiqh-resolution heat enerqy *) 4-001
1.1 Heat enerqv (E1) 4-001-01

2.O Hiqh-resolution coolinq enerqy *) 4-002
2.L Coolinq enerqy (E3) 4-002-01

3.0 Hiqh-resolution volume *) 4-003
3.1 Volume 4-003-01

4.0 tl (Inlet) 4-OO4

5.0 t2 (Outlet) 4-005
6.0 Flow 4-006
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Verification oulses

Certification

DK-0200-Mro04-o45

When Pulse Inteface type 66-99-143 is connected to power
supply or battery, the unit is placed on the meter, and the
meter is in test mode, the following pulses are transmitted:
. High-resolution energy pulses (1 Wh/pulse) on terminals 7
and 8
. High-resolution volume pulses (10 ml/pulse) on terminals 4
and 5

3.6 - 30 VÐC

GND

Pull-Up Volume

Volume Pulse

GND

Pull-Up Energy

Energy Pulse

GND

+

Pulse Interface 66-99-143, technical data
Supply voltage 3.6 - 30 VDC
Current consumption < 15 mA
Pulse outputs < 30 VDC < 15 mA
Pulse duration 3.9 ms.
Energy pulse 1 Wh/pulse (1000 pulses/kWh)
Volume pulse 10 ml/pulse (100 pulses/litre)

Use of high-resolution pulses
High-resolution energy and volume pulses can be connected to the test stand used for calibration
of the meter, or to Kamstrup Pulse Tester, type 66-99-279, as shown in the drawing below.

Pulse lnterface
66-99-143

3,5 - 30 VDC

GND Pulse Tester
66-99-279

Auto-integration
The purpose of auto-integration is to test the calculator's accuracy. During auto-integration the
water flow through the meter must be cut off to make it possible to read the volume and energy
counted during auto-integration without the meter continuing normal counting in the registers
aftenruards.
At the beginning of an auto-integration the meter receives a serial data command with test volume
and number of integrations over which the meter is to distribute the volume.
After auto-integration allvolume and energy registers - incl. the high-resolution test registers -
have been enumerated by the given volume and the calculated energies. Furthermore, the
average of the temperatures measured during auto-integration has been saved in two
registers, tl average inlet temperature" and "t2 average outlet temperature".

FORCE Certification A/S Park Allé 345 ' 2605 Brøndby Denmark Tel +45 43 250177 ' Fax +45 43 25 00 10 info@forcecertifìcation.com www.forcecertification.com
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Certification

DK-0200-Mr004-045

For calculation of accuracy the below-mentioned registers can be read after auto-integration:

Verification reqisters
Heat enerqy ElHiqhRes
Coolinq enerqy E3HiqhRes
Volume VlHiqhRes
tl averaqe inlet temperature tlaveraqe Autolnt
t2 averaqe outlet temperature t2averaqe Autolnt

Handlinq different test methods

Standing starflstop
Standing start/stop is a method used for testing the flow sensor's accuracy. During the test the
meter must be mounted in a flow test stand. The flow through the sensor is cut off. Subsequently,
water flow is added for a ceftain period, during which the water passing through the sensor is
collected. Having switched off the flow, the volume of the collected water is compared to the
volume counted by the meter. In general, standing start/stop requires bigger test volume than
flying start/stop.

Standing starflstop via display reading
Condition: MULTCAL@3O3 must be in test mode (see "Test modeJ.
The high-resolution display readings are updated at 4-second interuals.

Standing start/stop using pulse outputs
Condition: MULICAL@ 303 must be in test mode (see "Test mode).
Verification pulses are connected as described in "Verification pulses" above

Flying start/stop
Condition: MULTICAL@ 303 must be in test mode (see "Test mode').
Verification pulses are connected as described in "Verification pulses" above.

"Flying star{stop" is the most frequently used method for testing the accuracy of flow sensors.
During the test the meter must be mounted in a flow test stand and there is constant water flow
through the sensor.

Verification pulses, as described in "Verification pulsesi can be directly used for the test stand if it
is designed to control the stañ/stop synchronisation. Alternatively, Pulse Tester, type 66-99-279,
can be used as external start/stop pulse counter.
As the meter calculates volume and energy every four seconds in test mode (see "Test modet,
the verification pulses will also be updated every four seconds as described in "Verification pulses".
It is important to allow for this time interual, which means that the test duration from start to stop
must be so long that the update time does not influence the measuring uncertainty to any very
considerable extent.

FORCE Certification A/S ' Park Allé 345 2605 Brøndby Denmark Tel +45 43 25 07 77 ' Fax +45 43 25 00 10 ' info@forcecertificat¡on.com ' www.forcecertification.com
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DK-O200-MrOO4-04s

Security measures
Sealing

Security seals. Covering release for PCB box (label or integrated paft of PCB box)

Module D marking (engraving or separate label)

Type marking

Installation seals (sealing wire or void labels)

Alternative approval marking

Re-verification marking

FORCE Certification A/S Park Allé 345 2605 Brøndby ' Denmark Tel +45 43 25 0I77 ' Fax +45 43 25 00 10 ' info@forcecertification.com ' www.forcecertifìcat¡on.com
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DK-0200-Mro04-04s

Installation seals (Sealing wire or sealing cap) Examples

FORCECertificationA/S'ParkAllé345'2605Brøndby'Denmark'Tel+4543250L77'Fax+4543250010'¡nfo@forcecertification.com'www.forcecertification.com
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Inscriotions

Manufacturer postal address (on the base part/rear side)

Address marking through 2021

System designation
Type, production year and serial number
Mecha nica I and electromag netic environ ment classes
Climatic class (in the installation manual)
ïemperature limits (Omin ... 0'u*)
Differential temperature limits (A@min ... A@ma,)

Temperature sensor tyæ (Pt500)

Additional info in the display
Unit of measurement
Software version

Mountino the flow sensor in Inlet or in Outlet:

Certification

DK-o200-Mro04-045

EI
I tr¡59

kwh

If the meter is set to be an outlet meter,
the "Outlet arrow" is displayed.

Ð
n
U

EI

MWh

If the meter is set to be an inlet
meter, the "Inlet arrow" is displayed

Example of inscriptions for MULICAL@ 303

Høat metet (81,
e:2"C ...18O'C
ôO: 3K ... t78K
6 g:2'C...130'C

( €lìiZlozoo

o-. Cool¡ng metê¡ (É31

DK{200-Ml@,&5

e;2'C ...180'C
ÀO: 3K. .178K
0 q: 2'C...130"C

r¡1.\\@

MULTICAL@ 303 shown as an example
with both the MID mark (to the left)
and additional approval mark (to the
right) outside the scope of the
Measuring Instrument Directive

ïs 27.02015

ffi ryqpi 0,6 rn¡lh
ql: 6 Uh
qs: I,2 m,À
S,N:828üY001/XU2't
Type:303T10319
G3r4B (R%) x I l0 mm
Àp:0.03 be
PNrôiPNzs, PS25
Clâ$: 2 (El, l¡2)
Pr5os.EN80751

82600001
komstrup

Costumer specific area

FORCE Certification A/S Park Allé 345 ' 2605 9røndby Denmark Tel +45 43 25 07 77 ' Fax +45 43 25 00 10 info@forcecertification.com www.forcecertification.com
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Photos of MULTICALo 303

Heat meter (81)
g:2"C -.180'C
AA:3K ...178K
6 q:2'C...130"C

((Walrlzoo
oK-o200-Mt004.o45

&DANAK

ffi

FORCE
Certification

DK-o200-Mro04-045

((Mtztt BS\

.oo Cooling meter (E3)
8:2'C...180'C
A9: 3K ...178K
e q: 2"C...130'C

TS 27.02 015

82600001
komstrup

¡-r gsè\\r\gse\sr \Eß\
È.?c ..\la'Q
\tì..ìK..JlÈK
qq.Tc..1ìô'c

,/::\lùT\
\ôE/
13 2l.g¿ 015

82600001 kdnsttuP

¡:

t:
lr

ii
:

qp:
qi:

0,6 mVh
6Uh

qs:1,2 mlh
SIN: 826000011KU21
Typ€:303T10319
G3r4B (R:/2) x 110 mm
Àp:0,03 bar
PN16'PN25, PS25
Class.2 (E1, M2)
Pt5ffl-EN80751

r
0
I

I!

\\ea\l\s\s\ \Ê\
t.Tt..$ñ'c
\rò.3K ...\'lsK
Sq.?C...11$'q

D\(.02wu\eûq{45

ffi
qP:0,6nt/h

-w
'¡ffi,ft

FoRCE Certif¡cation A/S ' Park Allé 345 ' 2605 Brøndby Denmark Tel +45 43 25 0I 77 Fax +45 43 25 00 10 ' ¡nfo@forcecertification.com www.forcecertification.com
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Certification

DK-0200-Mro04-045

Informative Annex

Integrated functions not subject to the Measuring Instruments Dircctive:

Integrated bi-functional HeaVCooling function

The MULICAL@ 303 is type tested as Heating, Cooling and as bi-functional Heating/Cooling
energy meters according to EN t434-4:20L5+41:2018 and prEN t434-4:2020.

On this basis the energy meter is approved according to national type approval for Cooling
according to the Danish lawl, System designation TS 27.02015.

The integrated bi-functional Heating/Cooling function can therefore be utilized under the operating
conditions as described in this certificate.

The meter is type tested in the temperature differential range ÂO'¡n ... AOmaxr 2 K...L78 K and can
be used as so.

Re-verification

Re-verification of the calculator as a heat meter or as a cooling meter is allowed, due to the
extended type test.

During re-verification of the flow sensor a water temperature of 20 + 5 oC can be used.

1 BEK No. 1178 of 06ltLl20l4, Ordinance on metrological control of meters used for measuring consumption of cooling
energy in district cooling systems and central cooling systems as amended by BEK. No. 549 of 0t106120L6.
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ÉDANAK FORCE
PROD Reg. No.7026

Manufacturer or distributors logo

Heat meter (El)
0:2"C...180'C

AO:3K...178K
g g:2'C...130'C

Certification

DK-0200-Mro04-045

r- Cooling meter (E3)
0:2'G ...180'C
AO:3K...178K
0 q:2'C...130'C

DK{20&Mt004445
TS 27.02 015

The manufacturer or distributors logo is located at the lower right part of the front, shown in the dotted red
marking.
Beside Kamstrup as manufacturer logo, distributor logos from the following companies can be used:

. Schneider

. Berg
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