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DK-0200-MIO04-031

Appendix to

EU-Type Examination Ceftificate
Measuring Instrument Directive

N umber¡ DK-0200- MI004-03 1
Issued by FORCE Ceftification A/S, Denmark
EU-notified body number 0200

Applied standards and documents:
EN 1434:2015

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

Type designation:
MULICAL@ 302 (type 302-TlC)

Description:
The meter consists of a calculator and a flow sensor, which make out a heat meter together with
a Pt500 type approved temperature sensor pair. The electrical connection between the calculator
and the flow sensor is a 120 cm long cable, and the units cannot be disassembled. The calculator
unit has a display indicating registered thermal energy, and additionally via a push button, other
values can be shown.
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Version Issue date Changes
DK-0200-MI004-031 30-10-2013 Oriqinal certificate
DK-0200-MI004-031 rev 1 t9-t2-2013 New software version, new IP class, new Dressure loss value
DK-0200-MI004-031 rev 2 L4-0r-2014 New software version
DK-0200-MI004-031 rev 3 15-05-2014 New software version
DK-0200-MI004-031 rev 4 07-07-2014 New hardware variant, new software revision, sealinq chanqed
DK-0200-MI004-031 rev 5 24-09-2014 New software version, new M-Bus varianÇ new temperature

sensor variant
DK-0200-MI004-031 rev 5. 1 02-r0-20r4 Replacement ceftificate issued due to an error in the revision

h¡story in version 5

DK-0200-MI004-031 rev 6 26-05-2015 Material modification of measuring tubes, new measuring tube
added

DK-0200-MI004-031 rev 7 26-02-20t6 New meter type with 0n. chanqe-over function added
DK-0200-MI004-031 ver 8 19-05-2016 Language neutral type labels added, previous versions of this

ceftificate withdrawn
DK-0200-M1004-031 ver 9 10-08-2017 Two new photos of alternative sealing methods added, minor

editorial chanqes
DK-0200-MI004-031 ver 10 75-12-20t7 Type test reference to EN 1434:2015, alternative test temperature

for flow sensor, informative Annex added, minor editorial chanqes
DK-0200-MI004-031 ver 11 15-03-2018 New softiruare version, non-condensinq chanoed to condensinq
DK-0200-MI004-031 ver 12 06-08-2018 New meter tvpe 302-C added
DK-0200-MI004-031 ver 13 26-10-2018 New software version, added support for "RF On" and "RF StoÐ"
DK-0200-MI004-031 ver 14 26-11-2018 Replacement ceftificate issued due to an error in the DANAK

loqo on paqe 8 - 18 in version 13

DK-0200-MI004-031 ver 15 06-06-2019 New sealing example added, drawing in secur¡ty measures
updated
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The calculator includes either wired or wireless M-Bus communication, or no communication.
The volume measurement is made by means of bi-directional ultrasonic technique according to
the transit time method. Through two ultrasonic transducers sound signals are sent both with and
against the flow direction. The flow sensor consists of a meter body made of brass, in which the
ultrasoníc heads are placed. Above the meter body a two-parted plastic cabinet forms the
calculator. The calculator cabinet has a rail for mounting of the calculator on the wall or on the
meter body.

Technical documentation :

Reference no.:
. 119-28182.01

t8-24299.03
18-24299.02
t8-24299.0t
17-31509.02
17-31509.01
14-33017.04.08.03
L4-330L7.04.08.02
14-33017.04.08.01
14-21535.0004.0021
14-21535.0004.0016
14-21535.0004.0015
14-21535.0004.0011
t3-2t029.0004.0010
13-21029.0004.0009
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Technical data

Instrument type according to

Instrument types

Sub-assembly for the Hybrid instrument

Energy indication

Temperature range

Temperature diff. range

Temperature sensors

Flow sensor, nominal sizes

Flow sensor, posítion

Flow meter cable (shielded)

Temperature of medium, flow sensor

Pressure stages

Nominal volume flow rate

Pressure loss, max. @ qp

Dynamic range, gp 0.6 lL.5 12.5 m3lh

Certification

DK-0200-Mr004-031

: EN 1434:2015

Complete instrument or

Hybrid instrument (A heat meter, which for the purpose of
pattern approval and verification can be treated as a
combined instrument. However, after verification, its sub-
assemblies shall be treated as inseparable)

Calculator, flow sensor and temperature sensor pair
Flow sensor with optional built-in temperature sensor

GJ, kwh or MWh (Wh in calibration mode)

Om¡n - 0max: 2oC...150oC (or narrower range)

AOm¡n - ÂOmax : 3K...130K (or narrower range)

2 paired Pt 500 sensors used as direct shoft (DS) sensors or
installed in pockets type 6557302
Max, 1.5 m unshielded 2-wire cable

From qp 0.6 mr/h, gp 1.5 rnaTh and qp 2.5 me/h
Inlet or outlet pipe (programmable via push button)
1.2 m

eq zoc...130oC (or narrower range), type 302-T
eq 2oC...50oC (or narrower range), type 302-C

PN16 and PN25

qp [m3/h]

^p 
[bar]

Q¡:Qp 1:100

Qs:Qp 2:l

0,6

0,02

1.5

0.09

2.5

0.09

Dynamic range, qp 1.5 /2.5 m3/h : Qi:Qp

9slQp

:2and3

1:250

2tL

Accuracy class

Environment class

Climatic class

Durability specification

Protection class

: El, Ml and M2

: 5...55oC, Condensing, closed location

10 years

: Flow sensor IP 68

: Calculator IP 65

Power supply : 3.65 VDC, lx A-cell Lithium battery or
3.65 VDC, 2x A-cell Lithium battery
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DK-O200-MI004-O31

Sofürare identification

The software versions are related to the product type number. The product type number is written
on the front of the meter.

Software versions for the following product type number ranges (where "x" means all
combinations):

- 302-x-O0-x-¡o<-rc<-x-lo<
- 302-x-20-x-n<-n<-x-n<
- 302-x-21-x->c<-rc<-x-lo<
- 302-x-30-x->o<->o<-x->s

(w< is the meter type)

The SW version is shown under Index 2-11-08 in the display (9ee "TECH loop" in the Technical Descriptíon for
MULnAL@ 302)

Software versions for the following product type number ranges (where "x" means all
combinations):

- 302-x-58-x->o<-rc<-x->u

(xs<xx is the meter type)

The SW version is shown under Index 2-11-08 in the display (See "TECH loop" in the Technical Description for
MULuAL@ 302)
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Version no. Checksum for metrological part of the software

¡ooo<0301 / Cl 57344

noo<0302 / C2 2L44L

noc<0401 / Dl s888

noo<0501 / El 22365

>ooo<0601 / F1 31835

noo<0701 / G1 5622

noo<0801 / H1 23L84

>ooo<1001 / J1 48876

Version no. Checksum for metrologícal part of the softu¡are

noq0301 / C1 327t7

noq0401 / Dl 44950
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Type number combination
Type MUTTICAL@ 302

Sensor connection

ft500 Heat/Cooling meter

Pt500 Heat/Cooling meter

Communication

No communication

M-Bus (delivered with 1.5 m premounted cable)

M-Bus (delivered with 2.0 m premounted cable)

Wireless M-Bus, 868 MHz (configurable mode C1 or T1)

Radio TÇ 868 MHz

Battery supply

6 years battery life, Normal Response meter

12 years battery life, Normal Response meter

6 years battery life, Fast Response meter

Temperature senson¡

Pt500, ø 5.2 mm temperature sensors with 1.5 m cable

Pt500, ø 5.2 mm temperature sensors with 1.5 m cable and brass unions

Flow paft qp

tm3/hl Connection Length [mm]

0.6 G3/+B {Rlh) 110
DN 15

1.5 G3/aB (RVz) 110
DN 15

1.5 G1B (Ra/+) 130
DN 20

2.5 GlB (Ra/a) 130
DN 20

Meter type

Heat meter MID Module B+D Or'c = OFF

Heat meter with cooling register MID Module B+D Or'c = OFF

Heat meter with cooling register MID Module B+D 0¡c = ON

Country code

Country code (language on label etc.)

Certification

DK-o200-Mroo4-o31
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Y: Used e.g. dynamic range and accessories
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Verification

Errors:

Procedure:

Test points

Inlet
a) 44.3oC
b) 80oc
c) L47oC

Inlet
or a) 43oC

b) 50oc
c) 130oC

Inlet
or a) 43oC

b) 110oc
c) 130oC

Certification

DK-o200-MIOO4-O31

Maximum permissible errors according to Directive 20L4/32/EU of the
European Parliament and Council of Februa?y 26,20L4 on measuring
instruments (MID), Annex VI
Test points and verification requirements according to EN L434-5:20L5

Complete instrument according to: t3.l (6.7)

Hybrid instrument according to: [7.1] (6.2),17.21(6.3), t7.31 (6.4), (6.5)

IMID 2014/32lEU, Annex VI] (EN L434-522015)

Outlet
410C
650C
200c

Outlet
400c
400c
40"c

Inlet
or a) 53oC

b) 70oc
c) 130oC

Outlet
50"c
500c
200c

Outlet
400c
400c
400c

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

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 *f
lnLEt lI''tLEt

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

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

*) Register resolution requirements according to EN L434-L:20L5, point 6.3.7 must be obserued.

FoRCECertificationA/S ParkAllé345'2605Brøndby'Denmark Tel +4543250177 Fax+45432500 10'info@forcecertification.dk www.forcecert¡fication.dk
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Test description

MULTICAL@ 302 can be tested as a complete meter or as a hybrid meter determined by the
available equipment.

The test as a complete meter can be carried out without disassembling the meter, except from the
fact that 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 MULTICAL@ 302 must be disassembled and the sensor pair must be
soldered off. 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. During test of the flow sensor it is impoftant that the temperature sensor, to be mounted in
the flow sensor, is installed.

If "energy verification" with separate temperature baths is used, it is impoftant that the medium in
the flow sensor and the temperature bath, in which the temperature sensor mounted in the flow
sensor is placed, have the same temperature.

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.

DISPLAY /¡INLî
oFF ç-

-.-u
l-U5Er

¿-tFth 
-5+

o' 

-hî'"n'Pon 
't'to

]-5EtUP

.r-iÊ
H-tF5t

Front key:

--1'*l- - Presi 1r.i ho1.i fhe tpeciieo ¡uùbsi ¡f seco¡d5

5 ' Àcl¡/¡ted e'¡ ¡elease

tt = Act¡/ale.1 o¡ click
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In order to obtain quick test/verification of MULICAL@ 302, the meter has a test mode which
repeats the measuring sequence every four seconds, i.e. eight times faster than in normal mode or
twice as fast as in fast mode. In test mode heat energy, cooling energy and volume are displayed
with a resolution which is higher than normal in order to enable a shofter test duration.

MULTCAL@ 302 uses more current in test mode, but under normal circumstances where the meter
is in test mode a few times during its lifetime, this is without importance for the meter's battery
lifetime.

Meter modes Normal mode Fast mode/Display on Test mode

The meter can operate in
three different modes:
"Normal", "Fast" and 'Test"
mode, as shown to the
right . The choice between
normal and fast mode must
be made when ordering the
meter and this choice
cannot be changed
subsequently. No matter
whether the meter is
supplied with normal mode
or fast mode, test mode
(see "Test modeJ can be
selected. Abbrevtation Des€r¡Êtion

FM Flow Measurement
TMC Temperature Measurement and Calculat¡on
C Calculat¡ons (volume, energy, flow and power)

Test mode

In order to access test mode the 'TEST" seal O 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.
Lt -ÈE5t

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 impoftant with a view to the
meter's approval and to maintain its protection class.
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c

TMC

FM

FM

c

2s

6s

10s

14s

16s

lBs

22s

26s

3Os

32s
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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".

x) Register/resolution of the high-resolution registers are as follows: "0000001 Wh"
and'10000.01 I'

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 Inteface (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.

&DANAK
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Test loop (Loop_4)

Main

Test loop (Loop_4)

Sub

Index number
in display

1.0 Hiqh-resolution heat enerqv x) 4-0t
1.1 Heat enerqv (E1) 4-01-01

2.0 Hiqh-resolution coolinq enerqy *) 4-02
2.L Coolinq enerqv (E3) 4-02-0L

3.0 Hiqh-resolution volume *) 4-03
3.1 Volume 4-03-01

4.0 T1 ûnlet) 4-04
5.0 T2 (Outlet) 4-05
6.0 Flow 4-06

:
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Verification pulses

3,6 - 30 VDC

GND

Pull-Up Volume

Volume Pulse

GND

Pull-Up Energy

Energy Pulse

GND

+
2

3

4

Certification

DK-0200-MIO04-O31

When Pulse Interface 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

7and8
. High-resolution volume pulses (10 ml/pulse) on terminals

4and5

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)

5

8

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's Pulse Tester, type 66-99-279, as shown in the drawing below.

Pulse lnterface
66-99-143

3.5 - s0 vDc

GND Pulse Tester
66-99-279

10

1't

11

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
aften¡¡ards.

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.

FORCE Certification A/S Park Allé 345 ' 7605 Brøndby ' Denmark Tel +45 43 75 01 77 Fax +45 43 25 00 10 info@forcecert¡fication.dk www.forcecertification.dk
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In MULICAL@ 302 the high-resolution test registers cannot be separately reseÇ so the test must
be based on the increase in the high-resolution regísters during test.
After auto-integration all volume 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, 'T1 average inlet temperature" and 'T2 average outlet temperature".

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

Verification reqisters RID
Heat enerqv 266ElHiqhRes
Coolinq enerqv E3HiqhRes 267
Volume VlHiqhRes 239

229T1 averaqe inlet temperature Tlaveraqe_Autolnt
T2 averaqe outlet temperature T2averaqe Autolnt 230

Handling different test methods

Standing staft/stop
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 certain 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 staft/stop requires bigger test volume than
flying start/stop.

Standing staft/stop via display reading
Condition: MULICAL@ 302 must be in test mode (see "Test modeJ.
The high-resolution display readings are updated at 4-second interuals.

Standing staft/stop using pulse outputs
Condition: MULICAL@ 302 must be in test mode (see "Test modeJ.
Verification pulses are connected as described in "Verification pulses" above.

Flying staÉ/stop
Condition: MULICAL@ 302 must be in test mode (see "Test modeJ.
Verification pulses are connected as described in "Verification pulses" above.

"Flying staft/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 pulses", can be directly used for the test stand if it
is designed to control the start/stop synchronization. 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 modeJ,
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 unceftainty to any very
considerable extent.
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Security measures
Sealing

R

Security seals. "LOCK" = Covering release for PCB box (Label or integrated paft of PCB
box)

Module D marking (Part of type label/engraving or separate label)

Type label

Installation seals (Seal, Label or integrated part of PCB box)

Re-verification marking

S

s

D

T

I

T T
A

:)

R R
Þ

T

I S

O
X

! I
[¡i;
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Sealing examples
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Inscriptions

Front cover for MULTICAL@ 302

System designation
Type, production year and serial number
Mechanical and electromagnetic environment classes
Temperature limits (On.'¡n - On.u*)

Differential temperature limits (A@min - A@r.")
Temperature sensor type (Pt500)

Rear cover for MULTICAL@ 302
Manufacturer postal address

Additional info in the display

Unit of measurement
Software version

Mounting the flow sensor in Inlet or in Outlet:

Ð EI Ð EI
I],EE] uI tr{¿58nu n

U
MWh

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

kwh

If the meter is set to be an

outlet meter, the "Outlet
arrow" is displayed.
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Example of inscriptions for MULTICAL@ 302

Varmemåler (Ël) OOO9:2"C ...150'C

^(-); 
3K ...l30K

0 q: 2"C...130"C

C €llt¡r6jozoo

ffi,
ErËtElffi
DK-0200-Mr004-031

qp: 0.6 m3/h
q¡:6l/h
qs: 1 .2 m3/h
DN15 Àp:0.02 bar
Klasse: 2 (E1, M2)
G%B (R%) x'110 mm
PN16. PS'l6 & PN25, PS25
S/N: 67000306/00/1 6
Pr500-EN60751
Type:302T301Q9'10312

DK-O200-Mt004-031

67000306

Kølemåler (E3)
0: 2"C ...150"C
.\O; 3K ...85K
0 q:2"C...130'C

TS 27.02 001

l<omstrup

iiilllllt

llillllti

\\\

Heat meter, Inlet or Outlet (Traditional text, individual for each country)

SIN:67000308

lllåfä'1'.gu"
( €ll¡lTlozoo

Mi qp:0.6 mllh
qi: 6 l/h
qs: 1.2 m3/h
DN15 Ap:0.02bar
ø:E1M2
G'/.8 (R't/z, x 11O mm
PNl6, PS16 & PN25, PS25
Ptso&EN60751

komstrup

Heat meter, Inlet or Outlet (Language neutral version)

Symbols, as an alternative to textual inscriptions, are acceptable if explained in the manual that
accompanies the instrument.
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Photos of MULTICAL@ 302

Heat meter (El)

Certification

DK-0200-MIOO4-O31

\rññrR\\\
\.'t\..N$se.
\\.\..\tNñ
\.rr-NNt

qæ..!s
etr...tffi
0çæ-lffi
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Informative Annex

Integrated functions not subject to the Measuring Instruments Directive:

Integ rated bi-fu nctiona I Heat/Cool i n g fu nction

The MULICAL@ 302 is type tested as Heating, Cooling and as bi-functional Heating/Cooling
energy meters according to EN L434-4:20t5.

On this basis the energy meter is national type approved for Cooling according to the Danish lawl,
System designatíon TS 27.02 001.

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

The meter is type tested in the temperature differential range AO'¡n - ÂO'.,: 2 K...130 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 f 5 oC can be used.

1 BEK No. 1178 of 061LU20t4, 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 0L106120t6.
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