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SAFETY PRECAUTIONS

Follow the warnings described in this manual with the symbols shown below.

ATTENTION
Indicates that special attention should be paid to a specific point.

DANGER
Warns of a risk, which could result in personal injury or material damage.

If you must handle the unit for its installation, start-up or maintenance, the following should be
taken into consideration:

Incorrect handling or installation of the unit may result in injury to personnel as well as damage to the
unit. In particular, handling with voltages applied may result in electric shock, which may cause death

f or serious injury to personnel. Defective installation or maintenance may also lead to the risk of fire.

Read the manual carefully prior to connecting the unit. Follow all installation and maintenance in-

structions throughout the unit’'s working life. Pay special attention to the installation standards of the
National Electrical Code.

Refer to the instruction manual before using the unit

In this manual, if the instructions marked with this symbol are not respected or carried out correctly, it can result
ininjury or damage to the unit and /or installations.

CIRCUTOR, SA reserves the right to modify features or the product manual without prior notification.

DISCLAIMER

CIRCUTOR, SA reserves the right to make modifications to the device or the unit specifications set
out in this instruction manual without prior notice.

CIRCUTOR, SA on its web site, supplies its customers with the latest versions of the device specifica-
tions and the most updated manuals.

=
www.circutor.com -
[=]

CIRCUTOR, recommends using the original cables and accessories that are supplied
with the device.
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REVISION LOG

Table 1: Revision log.

Date Revision Description
04/14 M001B01-03-14A Initial Version
e Changes in the following sections:
06/14 MO001B01-03-14B 34-49-410-5
Aa Changes in the following sections:
06/14 MO001B01-03-14C 495-496 -410.21
e Changes in the following sections:
1714 MOOTBO1-03-14D 4.921-4923 -410.2-410.3-5
Aa Changes in the following sections:
11/16 MOOTBOT-03-14€ 332-342-3.48-45-49-4103.1
e Changes in the following sections:
01715 MOOTBO1-03-15A 2-33.-34- 41-494-49.28-410-410.3.2-5
Changes in the following sections:
10/15 M001B01-03-15B 42-451-453-46-47-49-491-49.9-4912-4922.-
4.9.24-410.5
e Changes in the following sections:
12/15 MOOTBO1-03-15C 32.-4-431-49.-4103.6.-410.4.-4105.- 5.
07/16 MOO1BO1-03-16A Changes in the following sections:
4.9.23
e Changes in the following sections:
02/17 MOOTBO1-03-17A 2.-33.-34.-35.-47-48.-49.-4103.6.-410.3.7-5
07/17 MOO1BO1-03-178 Changes in the5fti||é)wmg sections:
10/17 MOD1B01-03-17C Changes in the3 f30|_|05wing sections:
Changes in the following sections:
06/18 MO0O01B01-03-18A 2.-342.-35-41-451.-453.-48.-495.-4923.-4103.1.
-410.37.2.-4.9.25.- 49.26.- £10.3.713.- 5.
01/19 MOO1BO1-03-19A Changes in the ;ogowing sections:
02/19 MOO1BO1-03-19B Changes in the ft;llowing sections:
N Changes in the following sections:
05/19 M001B01-03-19C 451 -41037
A Changes in the following sections:
10/19 M001B01-03-19D 2 13- bk
M Changes in the following sections:
04/20 MO001B01-03-20A 41033.-5,
05/21 MO01B01-03-21A Changes in the f;)llowing sections:

Note: Devices images are for illustrative purposes only and may differ from the actual device.
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1.- VERIFICATION UPON RECEPTION

Check the following points when you receive the device:

a) The device meets the specifications described in your order.
b) The device has not suffered any damage during transport.
c) Perform an external visual inspection of the device prior to switching it on.
d) Check that it has been delivered with the following:
- An installation guide,
- 2 Retainers used to attach the device,
- 5 connectors.

A If any problem is noticed upon reception, immediately contact the transport com-

pany and/or CIRCUTOR's after-sales service.

2.- PRODUCT DESCRIPTION

The CVM-C10 device measures, calculates and displays the main electrical parameters of the follow-
ing networks: single-phase, two-phase, with and without neutral, balanced three-phase, with ARON
measurements or unbalanced. The measurement will be taken in RMS with the three AC voltage inputs
and three current inputs.

There are 6 versions of the device, depending on the type of current input:

v' CVM-C10-ITF, indirect current measurement with /5A or /1A transformers.

v' CVM-C10-ITF-IN, indirect current measurement with /5A or /1A transformers and an input to
measure the neutral current.

v CVM-C10-MC, indirect current measurement with efficient transformers of the MC1 and MC3
series.

v' CVM-C10-MC-IN, indirect current measurement with efficient transformers of the MC1 and
MC3 series and an input to measure the neutral current.

v' CVM-C10-mV indirect current measurement with /0.333V transformers.

v' CVM-C10-FLEX current measurement through Rogowski sensors.

Hz
! 3 1 Mm s
R cos0 281t g IS
é et analyzer

The device features:

- 3 keys that allow you to browse between the various screens and program the device.
- 3 indicator LEDs: CPU, ALARM and KEY.
- LCD display, displays all parameters,
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- 2 digital inputs, used to select the tariff or detect the logic state of external signals.
- 2 digital outputs, fully programmable.

(Not available in the CVM-C10-ITF-IN, CVM-C10-MC-IN and CVM-C10-FLEX models)
- 2 alarm relays, fully programmable (Not available in the CVM-C10-FLEX model)
- RS-485 Communications, with two serial protocols: MODBUS RTU® and BACnet.
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3.- DEVICE INSTALLATION

3.1.- PRIOR RECOMMENDATIONS

In order to use the device safely, it is critical that individuals who handle it follow the
safety measures set out in the standards of the country where it is being used, use the
necessary personal protective equipment, and pay attention to the various warnings

indicated in this instruction manual.

The CVM-C10 device must be installed by authorised and qualified staff.

The power supply plug must be disconnected and measuring systems switched off before handling, al-
tering the connections or replacing the device. It is dangerous to handle the device while it is powered.

Also, it is critical to keep the cables in perfect condition in order to avoid accidents, personal injury and
damage to installations.

The manufacturer of the device is not responsible for any damage resulting from failure by the user
or installer to heed the warnings and/or recommendations set out in this manual, nor for damage
resulting from the use of non-original products or accessories or those made by other manufacturers.

If an anomaly or malfunction is detected in the device, do not use it to take any measurements.

Inspect the work area before taking any measurements. Do not take measurements in dangerous ar-
eas or where there is a risk of explosion.

Disconnect the device from the power supply (device and measuring system power

supply) before maintaining, repairing or handling the device's connections.
Please contact the after-sales service if you suspect that there is an operational fault

in the device.
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The device will be installed on a panel (92°8 x 92+ mm panel drill hole, in compliance with DIN
43700). All connections are located inside the electric panel.

Terminals, opening covers or removing elements can expose parts that are hazardous
to the touch while the device is powered. Do not use the device until it is fully installed.

The device must be connected to a power circuit that is protected with gl (IEC 269) or M type fuses with
a rating of 0.5 to 2 A. It must be fitted with a circuit breaker or equivalent device, in order to be able to
disconnect the device from the power supply network.

The power and voltage measuring circuit must be connected with cables that have a minimum
cross-section of Tmm?.

The secondary line of the current transformer will have a minimum cross-section of 2.5 mm?,

The temperature rating of insulation of wires connected to the device will be at minimum 62°C.

The CVM-C10-FLEX model measures currents using flexible sensors, based on the Rogowski coil prin-
ciple.

The flexibility of the sensor allows it to measure an alternating current irrespective of the position of
the conductor.

CIRCUTOR has a Rogowski sensor model that can be used with the CVM-C10-FLEX: FLEX-MAG.
Table 3 shows the connection of the sensors and Table 2 the maximum position error.

Note: For more information, consult the corresponding sensor guide.

Table 2: Position error.

Position Error

A +1%

B A +£3%

10
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Table 3: Probe cable terminal connections

Probe cable terminal connections
FLEX-MAG

Shield
Comun / Common

Canal de medida / Measuring channel

Black : Shield (SHLD)
Blue: Common (C)
Green: Measuring channel (L1, L2, L3, N)
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3.4.- DEVICE TERMINALS

3.4.1.- LIST OF TERMINALS, CVM-C10-ITF, CvM-C10-MC AND CVM-C10-mV MODELS

Table 4: List of terminals of the CVYM-C10-ITF, CVYM-C10-MC and CVM-C10-mV.

Device terminals

1: A1 Auxiliary power supply.

13:12, digital input 2 / tariff selection

2: A2 Auxiliary power supply.

14:V , Voltage input L1

3: Rc, Common relay output

15:V,, Voltage input L2

4: R2, Relay output 2

16:V ,,Voltage input L3

5:R1, Relay output 1

17: N, Neutral

6: CT, Common digital output.

18:51 Current input L1

7: T2, Digital output 2

19:S2, Current input L1

8: T1, Digital output 1

20: S1, Current input L2

9: A(+), RS485

21: S2, Current input L2

10: B(-), RS485

22: S1, Current input L3

11: GND, for RS485 and digital inputs

12: 11, digital input 1/ tariff selection

23:S,, Current input L3

R

COSSALLIE

[fsi Gill

OUTPUTS
S0-_S0+ S0+ ==

Soellse .5 i,
Rc R2 R1 Te T2
soeasl [0(|[H

Q

z

I;U

o—

o———
)

Ph-N
300V~ Pl P2P1 ~P2P1 ~P2

-
\[\
®@ @
=
POWER SUPPLY
1000
L Ph-Ph
520V ~
-
i
NS
[l

3P 00 CHOBED

Figure 1: Terminals of the CVM-C10-ITF, CVYM-C10-MC and CVM-C10-mV.
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3.4.2.- LIST OF TERMINALS, CVM-C10-ITF-IN AND CVM-C10-MC-IN MODELS.

Table 5: List of terminals of the CYM-C10-ITF-IN and CVM-C10-MC-IN.

Circuter

Device terminals

1: A1 Auxiliary power supply.

12: 12, digital input 2 / tariff selection

2: A2 Auxiliary power supply.

13:V,, Voltage input L1

3: Rc, Common relay output

14:V , Voltage input L2

4:R2, Relay output 2

15:V ,Voltage input L3

5:R1, Relay output 1

16: N, Neutral

6: S2, Neutral current input

17:51 Current input LT

7:S1, Neutral current input

18:S2, Current input L1

8: A(+), RS485

19: S1, Current input L2

9: B(-), RS485

20: S2, Current input L2

10: GND, for RS485 and digital inputs

21: S1, Current input L3

11: 11, digital input 1/ tariff selection

22:5S,, Current input L3

[~
[\

® @

O LD PPPe @

4

® @ ®

| [I[][] P"v R R2 R1  S2 N Sl

Ph-Ph
520V ~

OUTPUTS

Soel @ ©1,5% "W,

e

GND l
P2 P1 l} ]
Ph-N
300V~ PLaP2PLA~PIPLA P2
-
==

AT ] =

N y4 Z 7z ]
VA VA VA 1

o o0®

Figure 2: Terminals of the CYM-C10-ITF-IN and CVM-C10-MC-IN.
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3.4.3.- LIST OF TERMINALS, CVM-C10-FLEX MODEL

Table 6: List of terminals of the CVM-C10-FLEX.

Device terminals

: A1 Auxiliary power supply. 10:V,,, Voltage input L3
: A2 Auxiliary power supply. 11: N, Neutral

: A(+), RS485 12: L1 Current input L1
: B(-), RS485 13: L2, Current input L2

: GND, for RS485 and digital inputs.

14: L3, Current input L3

: 11, digital input 1/ selection rate.

15: LN, Current input LN

:12, digital input 2 / selection rate.

16: C, Common for current inputs

o|lN|lojlu|lF~lWIN|=-

1V, Voltage input L1

9:

V,, Voltage input L2

17: SHLD, GND for current inputs

o2

- LN ! —— IA - @
A L
5] | [[leiei eiske -

i R i

000 000
GND! I

s Ph-Ph Ph-N

520V ~ 300V~ FLEX-MAG (100mV~)

] ["[]UVLI Vi Vizs N L1 L2 L3 LN C SHL [][] M

Hi S 206206 Co®600 1
@666 !

33 G o bod

Figure 3:Terminals of the CVM-C10-FLEX.
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3.5.- CONNECTION DIAGRAM

3.5.1.- MEASURING THREE-PHASE NETWORKS WITH A 4-WIRE CONNECTION, CVM-C10-ITF AND
CVM-C10-mV MODEL.

(_ 01
Measurement system:"b -3Fh

_E_O Power
————=F+—O Supply

uuuuuuu

| e i
o) || ekl Tnlelel| 555 6
0 sweonss s
{1000 00|k
G&

7 Ph-Ph Ph-N
520V~ 300V~ PLa PP PP
m SL1d 0120 o130 -
UU[]VH Viz Vs N gl olul olal o []UI]
I T 20080

7 2 —
I T ]
| . | |
b --%0 | 4 ® 0—_|
- . 1
AQ-_%- A B
| : | 51252
L1 ! o
¢ : ! ¢ Pl P2 516 Os2
| I
t2 * I ¢ P P26 05
I -
L3 . 4 g P1_PZ_
LOAD —)»
N @

Figure 4: Three-Phase measuring with a 4-wire connection, CVM-C10-ITF and CVM-C10-mV model.
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3.5.2.- MEASURING THREE-PHASE NETWORKS WITH A 4-WIRE CONNECTION, CVM-C10-ITF-IN
MODEL.

(_ 01
Measurement system:"i -3Fh

—F——=F—0O  Power
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q = e
@ el [0_¢)l[cocee

OUTPUT: _H—\
suppLy WW RS485 INPUTS
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Figure 5: Three-Phase Measuring with a 4-wire connection, CVM-C10-ITF-IN model.
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3.5.3.- MEASURING THREE-PHASE NETWORKS WITH A 4-WIRE CONNECTION CVM-C10-MC MODEL.
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Note: Do not connect MC current transformers to ground.

Figure 6: Three-Phase measuring with a 4-wire connection, CVM-C10-MC model.

JAN

The MC transformer secondary value is set to 0.250 A (fixed value)
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3.5.4.- MEASURING THREE-PHASE NETWORKS WITH A 4-WIRE CONNECTION CVM-C10-MC-IN

MODEL.
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———O0 Power
—=—=3—0O Supply

[@__B] Rs485  INPUTS

1000 g === P _LUL_@M?T uuu[

Ph-Ph Ph-N
520V~ 300V~ P1 P2 P1 P2 P1 P2

< (7] | <

SRTTEEEEEE g 2 38

I rT T T T T T -~ =
e R R

I 5§ &S

Vi | Viz, Vi, 1 %

e
1
=

Ia
T
A B, A B
I : I
L1 e o = B
! I
L2 P o & [
|
L3 ® ® 5 8
S1 S2
LOAD — ) -
N @ C—

P1 P2

Figure 7: Three-Phase measuring with a 4-wire connection, CVM-C10-MC-IN model.

Note: Do not connect MC current transformers to ground.

A\

The MC transformer secondary value is set to 0.250 A (fixed value)
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3.5.5.- MEASURING THREE-PHASE NETWORKS WITH A 4-WIRE CONNECTION, CVM-C10-FLEX MO-

DEL
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Figure 8: Three-Phase measuring with a 4-wire connection, CVM-C10-FLEX model.

JAN

It is mandatory connect the SHLD terminal of the probe.
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3.5.6.- MEASURING THREE-PHASE NETWORKS WITH A 3-WIRE CONNECTION, CVM-C10-ITF AND
CVM-C10-mV MODEL.
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Figure 9: Three-Phase measuring with a 3-wire connection, CVM-C10-ITF and CVM-C10-mV model.
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3.5.7.-MEASURING THREE-PHASE NETWORKS WITH A 3-WIRE CONNECTION, CVM-C10-MC MODEL.
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Note: Do not connect MC current transformers to ground.

Figure 10: Three-Phase measuring with a 3-wire connection, CVM-C10-MC model.

A\

The MC transformer secondary value is set to 0.250 A (fixed value)
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3.5.8.- MEASURING THREE-PHASE NETWORKS WITH A 3-WIRE CONNECTION, CVM-C10-FLEX MO-

DEL.
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Figure 11: Three-Phase measuring with a 3-wire connection, CVM-C10-FLEX model.

A It is mandatory connect the SHLD terminal of the probe.
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3.5.9.- MEASURING THREE-PHASE NETWORKS WITH A 3-WIRE CONNECTION AND TRANSFORMERS
WITH AN ARON CONNECTION, CVM-C10-ITF AND CVM-C10-MC MODELS.
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Figure 12: Three-Phase measuring with a 3-wire connection and transformers with an ARON connection, CVM-C10-ITF and CVM-
C10-MC and models.

MNote: Do not connect MC current transformers to ground.

A\

CVM-C10-ITF model:

The transformer secondary value must be 5A or 1A

CVM-C10-MC model:

The MC transformer secondary value is set to 0.250 A (fixed value)
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3.5.10.- MEASURING TWO-PHASE NETWORKS WITH A 3-WIRE CONNECTION, CVM-C10-ITF, CVM-
C10-MC AND CVM-C10-mV MODELS.
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Figure 13: Measuring Two-Phase Networks with a 3-wire connection, CVM-C10-ITF, CVYM-C10-MC and CVM-C10-mV models.

MNote: Do not connect MC current transformers to ground.

CVM-C10-ITF model:
A The transformer secondary value must be 5A or 1A
CVM-C10-MC model:

The MC transformer secondary value is set to 0.250 A (fixed value)

CVM-C10-mV model:
The transformer secondary value must be 0.333 V
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3.5.11.- MEASURING TWO-PHASE NETWORKS WITH A 3-WIRE CONNECTION, CVM-C10-ITF-IN AND
CVM-C10-MC-IN MODELS.
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Figure 14: Measuring Two-Phase Networks with a 3-wire connection, CVM-C10-ITF-IN and CVM-C10-MC-IN models.

Note: Do not connect MC current transformers to ground.

CVM-C10-ITF-IN model:
A The transformer secondary value must be 5A or 1A
CVM-C10-MC-IN model:
The MC transformer secondary value is set to 0.250 A (fixed value)
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3.5.12.- MEASURING TWO-PHASE NETWORKS WITH A 3-WIRE CONNECTION, CVM-C10-FLEX MOD-
EL.
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Figure 15: Measuring Two-Phase Networks with a 3-wire connection, CVM-C10-FLEX model.

A It is mandatory connect the SHLD terminal of the probe.
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3.5.13.- MEASURING SINGLE-PHASE NETWORKS, PHASE TO PHASE, WITH A 2-WIRE CONNECTION,
CVM-C10-ITF, CVYM-C10-MC AND CVM-C10-mV MODELS.
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Figure 16: Measuring Single-Phase Networks, phase to phase, with a 2-wire connection, CVM-C10-ITF, CVM-C10-MC and CVM-C10-
mV models.

MNote: Do not connect MC current transformers to ground.

CVM-C10-ITF model:
A The transformer secondary value must be 5A or 1A
CVM-C10-MC model:
The MC transformer secondary value is set to 0.250 A (fixed value)

CVM-C10-mV model:
The transformer secondary value must be 0.333 V

Instruction Manual



CVvM-C10

Circuter

3.5.14.- MEASURING SINGLE-PHASE NETWORKS, PHASE TO PHASE, WITH A 2-WIRE CONNECTION,
CVM-C10-FLEX MODEL.
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Figure 17: Measuring Single-Phase Networks, phase to phase, with a 2-wire connection, CVM-C10-FLEX model.

A It is mandatory connect the SHLD terminal of the probe.
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3.5.15.- MEASURING SINGLE-PHASE NETWORKS, PHASE TO NEUTRAL, WITH A 2-WIRE CONNEC-
TION, CVM-C10-ITF, CYM-C10-MC AND CVM-C10-mV MODELS.
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Figure 18: Measuring Single-Phase Networks, phase to neutral, with a 2-wire connection, CVM-C10-ITF, CVM-C10-MC and CVM-

C10-mV models.

@Note: Do not connect MC current transformers to ground.

A\

CVM-C10-ITF model:
The transformer secondary value must be 5A or 1A

CVM-C10-MC model:

The MC transformer secondary value is set to 0.250 A (fixed value)

CVM-C10-mV model:
The transformer secondary value must be 0.333 V
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3.5.16.- MEASURING SINGLE-PHASE NETWORKS, PHASE TO NEUTRAL, WITH A 2-WIRE CONNEC-
TION, CVM-C10-FLEX MODEL.

Jo 1o
Measurement system: £ iHh

——0 Power
=0 upPPl
j @E@ T il
® E ®@O®O®66
HZ RS485 INPUTS A
POWER SUPPLY A(+) B(-) n 12
1000 000/
Gw
L Ph-Ph Ph-N
520V ~ 300V~ FLEX-MAG (100mV~)
=T [l [] UVLl Vi2 Vs N L1 L2 L3 LN CSHLE{] U '] i
S 20826l 02 0SS0 @
900000 @0OO® ]

Figure 19: Measuring Single-Phase Networks, phase to neutral, with a 2-wire connection, CVM-C10-FLEX model.

JAN

It is mandatory connect the SHLD terminal of the probe.
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4.- OPERATION

The CVM-C10 is a four-quadrant power analyzer (consumption and generation).
The device can operate according to three different measurement conventions:

v CIRCUTOR measurement convention.
v |EC measurement convention.

v"|EEE measurement convention.

The measurement convention is configured in the setup menu, see “4.9.8. Measurement convention”.

v CIRCUTOR. measurement convention

Single-phase Three-phase 90° Single-phase Three-phase
kW - kW I - kW + kw Il +
kvar - kVAIIl - kvar + KVAIII +
PF- kvarC Ill- P.F + kvarL Il +
Capacitive Inductive
____________ 180° 00 —cmmmm
Inductive Capacitive
Single-phase Three-phase Single-phase Three-phase
kW - kw Il - kW + kW I +
kvar+ kVAIIIl - kvar - kVA Il +
P.F + kvarL Il - -90° P.F - kvarC Il +

1

Generation Consumption
Power Power

Figure 20: CIRCUTOR measurement convention.

v |EC measurement convention

Operation in the 4 quadrants (Q1, Q2, Q3, Q4) cos ¢ values in the receiver operating mode (Q1,Q4)
A Q
Q2 Q1 0+ Q1
cos¢p>0
P<0 Q>0 PF<O P>0 Q>0 PF>0
L
Capacitive YY" Inductive
pacitiv —_ uctiv
}
- Capacitive P
Inducti VYL p
nductive -
P<0 Q<0 PF<O P>0 Q<0 PF>0
Q3 Q4 0+

Figure 21: Convenio de medida IEC.

Instruction Manual

31



Circuter

CVvM-C10

IEEE measurement convention

Operation in the 4 quadrants (Q1, Q2, Q3, Q4)

Figure 22: Convenio de medida IEEE.

4.1.- MEASURING PARAMETERS

Table 7: Measuring parameters of the CVM-C10.

A Q
Q2 Q1
P<0 Q>0 PF>0 P>0 Q>0 PF<O0
1
Capacitive YV Inductive
P o
>
1 e
Inductive a'a'as Capacitive P
T
P<0 Q<0 PF<oO P>0 Q<0 PF>0
Q3 Q4

cos ¢ values in the receiver operating mode (Q1,Q4)

0-

0+

The device displays the electrical parameters shown in Table 7.

Q1

Parameter Units LT-]IE.';?EB TTItlal N

Phase-neutral voltage Vph-N v
Phase-phase voltage Vph-ph v v
Current A v v v
Frequency Hz v v
Active power M/kW v v
Apparent power M/kVA v v
Total Reactive Power M/kvar v v
Total Reactive Power - Consumption M/kvar v v
Total Reactive Power - Generation M/kvar v v
Total Inductive Reactive Power M/kvarl v v
Inductive Reactive Power - Consumption M/kvarl v v
Inductive Reactive Power - Generation M/kvarl v v
Total Capacitive Reactive Power M/kvarC v v
Capacitive Reactive Power - Consumption M/kvarC v v
Capacitive Reactive Power - Generation M/kvarC v v
Power factor PF v v
Cos @ (0} v v
THD % Voltage % THD V v

THD % Current % THD A v
B oy |«
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Table 7 (Continuation): Measuring parameters of the CVYM-C10.

Parameter Units LI:TZTEB Tc;ltlal N
Harmonic Breakdown - Curren.t harm V v
(up to the 31st order harmonic)
Total Active Energy M/kWh v
Total Inductive Reactive Energy M/kvarLh v
Total Capacitive Reactive Energy M/kvarCh v
Total Apparent Energy M/kVAh v
Active Energy Tariff 1 M/kWh v
Inductive Reactive Energy Tariff 1 M/kvarLh v
Capacitive Reactive Energy Tariff 1 M/kvarCh v
Apparent Energy Tariff 1 M/kVAh v
Active Energy Tariff 2 M/kWh v
Inductive Reactive Energy Tariff 2 M/kvarLh v
Capacitive Reactive Energy Tariff 2 M/kvarCh v
Apparent Energy Tariff 2 M/kVAh v
Active Energy Tariff 3 M/kWh v
Inductive Reactive Energy Tariff 3 M/kvarLh v
Capacitive Reactive Energy Tariff 3 M/kvarCh v
Apparent Energy Tariff 3 M/kVAh v
Maximum Current Demand A v v
Maximum Demand of Active power M/kW v
Maximum Demand of Apparent Power M/kVA v
Maximum Demand of inductive Reactive Power M/kvarLh v
Maximum Demand of capacitive Reactive Power M/kvarCh v

Parameter Units Tariff: T1-T2-T3 Total
No. of hours hours v v
Cost COST v v
CO, Emissions kgCO, v v

4.2.- KEYBOARD FUNCTIONS

The CVM-C10 has 3 keys that allow you to browse between the various screens and program the de-
vice.

Key functions on measuring screens (Table 8):

Table 8: Key functions on measuring screens.

Long keystroke

Key Short keystroke (2's)

Previous screen Display of minimum value

Next screen Display of maximum value
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Table 8 (Continuation): Key functions on measuring screens.

Key

Short keystroke

Long keystroke
(2s)

(analyzer, user, e3)

Browsing the different profiles

Accessing the programming menu

=] >

Display of the Maximum Demand

< 1=

Active alarm information

Unlocks the active alarm

Key functions on harmonics screens (Table 9):

Table 9: Key functions on harmonics screens.

Key

Short keystroke

Long keystroke
(2s)

Output of the harmonics screens

Next screen

=

Browsing the different types of harmonics Accessing the programming menu

Key functions on the programming menu, query mode (Table 10):

Table 10: Key functions on the programming menu, query mode.

Long keystroke

Key Short keystroke (2's)
Previous screen Programming output
Next screen Programming output

Opening the programming menu in the edit mode

Key functions on the programming menu, edit mode (Table 11):

Table 11: Key functions on the programming menu, edit mode.

Key

Keystroke

Line jump.

Increases the digits (0-9) or rotates between the different options.

Moves an editable digit (flashing)
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4.3.- DISPLAY

The device has a backlit LCD display showing all the parameters listed in Table 3.
The display is divided into four areas (Figure 23):

Area with
date per
phase

Circuter CVM-C10

Analogue
bar

Total data
area

Cos @ bar

Figure 23: CVM-C10 Display areas

v The area with data per phase displays the instantaneous, maximum and minimum values of
each phase being measured or calculated by the device.

v'The total data area displays the totals of the values being measured or calculated by the
device.

v'Analogue bar, displays the % of the current power of the installation.
v'Cos @ - PF Bar, displays the value of the system's Cos ¢ or power factor in real time.

4.3.1. cos ¢ - PF (POWER FACTOR) BAR

05 AF 1 M +05
(o0} D D
A | |

Figure 24: Cos ¢ - PF Bar
This bar displays the value of the installation's cos @ or power factor in real time.
The parameter that will be displayed is selected on the programming menu. (“4.9.74. Selecting the Cos
@ - PF bar on the display”)

Note: This bar will not be displayed in the IEC and IEEE measurement conventions.

Circuter
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4.3.2. ANALOGUE BAR

Figure 25: Analogue Bar

The analogue bar displays two parameters:

v" Current power of the installation in %
This parameter is displayed in 12 divisions, each one represents 10%, into which the analogue

bar is divided.
The device calculates the current power of the installation using the formula:
P = V*I*cos(ep)
Where the voltage and the cos(¢g) are the installation’s current values.
The current is referenced in its full scale. (100% is the full scale of the device and a value above

100% indicates that it is out of range).

v The maximum system demand reached, i.e., the maximum power value reached since the
device was started, expressed as a percentage.

This value is displayed with the icon 4
The value and the maximum and minimum values are reset. (“4.9.15. Deleting maximum and

minimum values”)

Example: Figure 25 shows that the installation performance is 50% and that the maximum demand of
the system is 80%.

4.3.3. OTHER SYMBOLS ON THE DISPLAY
The following are also shown on the display:

v Type of installation
The type of installation to which the device is connected can be selected on the program-
ming menu, (“4.9.9. Type of installation”). The selected type is shown on the top left of the dis-

play.

v’ State of digital inputs
If the digital inputs have been activated, the top left of the display will show the icons 1 12 that

indicate that the digital input is active.
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4.4.- LED INDICATORS

The CVM-C10 device has 3 LEDs:

- CPU, indicates that the device is on, flashing each second.
- ALARM, indicates that an alarm has been activated if it is on
- KEY, LED that is lit when any key is pressed.

Circuter CVM-C10
4w 3 Ph v@ L

% MAX L1

2 E2
L3

'wlnl
Hz _" '.'—' (]

POWER  cos® 0,5 4k 1
| | o |

inst analyzer

m +o5

CPU KEY ALARM
Figure 26: LED Indicators of the CVM-C10.

4.5.- OPERATION PROFILES

The CVM-C10 has 3 operation profiles. The display screens will be opened for the corresponding profile:

v" Analyzer profile, analyzer,
v Electrical energy efficiency profile, €3,
v" User profile, user,

4.5.1. ANALYZER PROFILE
This profile is identified with the analyzer symbol on the bottom of the screen (Figure 27)

4W 3 Ph vph-ph
v
G 9189
[ 90 )
% L3 5 elgg
= 5%%9
[ 30
cos® IO.ISZ 4k U’J Em +0,5
l_"_";gt_l I_I-I_Ianalyzerl_"_I

Figure 27: CVM-C10 screen with the analyzer profile.

The device displays 11 different screens for the analyzer profile (Table 12) and the voltage and current
harmonics, up to the 31st order harmonic, for each one of the lines, L1, L2 and L3. (“4.6.- HARMONICS")
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Use keys and to browse the different screens.

The inst symbol on the bottom of the screen indicates that the values being displayed are of the
instantaneous type.

Table 12: Analyzer profile screens.

Screen Parameters (units)

v

"'A" L1z S
[ 110 | 4
L2i3 5
& phase-phase Voltage L2-L3 (Veh-)
5 phase-phase Voltage L3-L1 (Ve-eh)
Frequency (Hz)

23 L3n

g phase-phase Voltage L1-L2 (Ve"e")
9
&

Hz (N

POWER 05 4k 1 m
Sl |

inst analyzer

4W 3 Ph v@ Vth
foMAX L1 007

< e phase-neutral Voltage L1 (VP"N)

L2 ,:' 9 93 phase-neutral Voltage L2 (VP"N)
(22 |3 ,-J 9 99 phase-neutral Voltage L3 (Ve"N)
o> L Frequency (Hz)

w D006

w05 AE 1 M s

|
inst analyzer
4W 3 Ph v@ A
Current L1 (A)
% MAX L1 n n ﬂ

% < 5.1_! C Current L2 (A)
< L2 5 BQ Jl Current L3 (A)

L3 f " O Neutral Current (A)®?

o 495
&> = @ Not available for the 3 = 3P and

N e
PRER cosp 05 A 4 M ws 3 - A 0 instaliation ¢
Sl | - Instailation types.
inst analyzer

4W 3 Ph v@ KW
% wAx |4 (C Active Power L1 (M/K W)

« '.5 o Active Power L2 (M/K W)
(503 L2 :S BE Active Power L3 (M/K W)
=3 L3 Y Active Power IIl (M/K W)
= 499

i el x ] .

20) '1 5 N 9 The generation values are not measured when

POWER  cos 25 Ak T AL the 2 quadrant option is selected.

inst analyzer
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Table 12 (Continuation): Analyzer profile screens.

Circuter

Screen Parameters (units)
4W 3 Ph KVA
+8
%_wAx | 4 e Apparent Power L1 (M/KVA)
% « l.5 o ':-, Apparent Power L2 (M/KVA)
o L2 :5 BE Apparent Power L3 (M/KVA)
L3 :L’ 9 9 Apparent Power IIl (M/KVA)
[ 50 )
m
% ! ‘-’ S B The generation values are not measured when
POWER " cosp 08 b & A w8 the 2 quadrant option is selected.
inst analyzer
4W 3 Ph v@ Kvar"
% __MAX L1
= P T o
L2 FMms Inductive Reactive Power L1 (M/Kvart)
(0] [N Inductive Reactive Power L2 (M/Kvart)
LE7) L3 B Inductive Reactive Power L3 (M/Kvart)
T e Y L S Inductive Reactive Power IIl (M/Kvart)
— [N Ll
cos® 2 i M +05
[ || I I-I I
inst analyzer
+8 et Capacitive Reactive Power L1
oL MAXS[ i g (M/Kvar)
c
! e 2 Capacitive Reactive Power L2
oy L2 mimrmJ
N (M/Kvar,)
- L3 B Capacitive Reactive Power L3
I nnnS (M/Kvar,)
o “'_-’ L m Capacitive Reactive Power I
POWER  cos( +0,5
[ || I |n£t I I-I I!ana:lyze:l ] (M /Kvarc)
4W 3 Ph V
v T
Seu N3
o AP ,-,'5 THD % Voltage L1 (V THD %)
L. THD % Voltage L2 (VTHD %)
L 0§ THD % Voltage L3 (V THD %)
5] .
o
POWER " coso 25k . i
inst analyzer
+8 o *'/?
L =
o PR THD % Current L1 (ATHD %)
@ U.E THD % Current L2 (ATHD %)
oy L3 0§ THD % Current L3 (A THD %)
P cos¢ 2 4k m_ s
[ || I I-I I
inst analyzer
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Table 12 (Continuation): Analyzer profile screens.

Screen Parameters (units)

4W 3 Ph v@ PF

%  MAX L1 ' n n
« Lo
L2 _ M 9 9 Power factor L1 (PF)
L. Power factor L2 (PF)
o0 L3 1 Power factor L3 (PF)
(RN N]
n (i Power factor IIl (PF)
20 RN}
POUER coso 25 Ak - i

inst analyzer

. ~8 cos®

% MAX L1 ' n n
« (RN
L2 -ngg Cos @ L1 (cos @)
L Cos ¢ L2 (cos o)
L60) L3 ,'BB Cos @ L3 (cos @)
e
I (1 Cos @ lll (cos @)

L 20 (NN
POWER " cosp ey ||-"-|| ! ||m'|| =

inst analyzer

Also displayed on these screens are:

v' Maximum values

To see the maximum values of the screen being displayed, press the key for 2 seconds. These are

displayed for 30 seconds. The max symbol is shown on the display (Figure 28)

The maximum and minimum values are reset on the programming menu. (“4.9.15. Deleting maximum

and minimum values”)

v Minimum values

4W 3 Ph vph-ph
v

2 X LAy

b

i L2s3

60 ) L31

[ 50 }

[ 40 ]

s

POWER cos@ -0

5

5 AF 1 Mm +05

max

analyzer

Figure 28: Analyzer profile screen displaying the maximum values.

To see the minimum values of the screen being displayed, press the key for 2 seconds. These are
displayed for 30 seconds. The min symbol will be displayed (Figure 29)
The maximum and minimum values are reset on the programming menu. (“4.9.15. Deleting maximum

and minimum values”)
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4W 3 Ph vph-ph
v
B LA12 ]
< ()
L23 a]
[0 L
o L3n ™
€3 L
H S406
H 5
cos® -0,52 als 1 m +5
N o
min  analyzer

Figure 29: Analyzer profile screen displaying the minimum values.

v/ Maximum Demand
The device calculates the maximum demand of the following:
« Current
- Three-Phase Active Power.
- Three-Phase Apparent Power.
- Three-Phase Inductive Reactive Power
- Three-Phase Capacitive Reactive Power

This value can be displayed on the display screen of the parameter by pressing the B keys
at the same time. The dem symbol appears on the display (Figure 30)

4W 3 Ph

- A

% MAX | 1 n n :'

o L2 E%ﬁ'-

.I.l -'

& 5003

B« 5333

> AnT

(200 e
POWER cosp 05 Ak 1 M +05
N o

inst dem analyzer

Figure 30: Analyzer profile screen displaying the maximum demand values.

Press keys or to stop displaying the maximum demand values.
The maximum demand values are reset on the programming menu: “4.9.71. Deleting maximum demand”

4.5.1.1. Detection of incorrect direction of rotation (Version 4.05 or higher)

The device has a system for detecting the incorrect direction of rotation of the voltages. In other words,
if each of the voltages has been correctly connected to the appropriate terminal, L1 to terminal VL1, L2
to terminal VL2 and L3 to terminal VL3.

If there is an error in the direction of rotation, the icons L1, L2 and L3 flash on the display.

The device has a RS-485 communications parameter, which indicates whether an incorrect direction of
rotation has been detected(”4.10.3.7. Detection of incorrect direction of rotation.")

Note: The detection of the direction of rotation is only enabled for measurement systems: Three-phase
network measurement (4- 3Pk, 3- 3Pk y 3-Ar0n) and two-phase network measurement with 3-wire
connection (3-c2Fh).

Circuter
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4.5.2. e* PROFILE

This profile is identified with the e* symbol on the bottom of the screen (Figure 31).

4W 3 Ph

v@ KWh
gH.n 003636
i T2 |
e o 00 1955
(40} T 0
;OO 119472
POWER cosp 05 AE 1 M +5

I_II_II;ISIt_II_I-l_II_II_II_I

Figure 31: CVM-C10 screen with the e profile.
The installation's consumed and generated energy are displayed on the e* profile of the device.

The installation status is also displayed:
I@ Installation is consuming energy.
@ Installation is generating energy.

A long keystroke (3 sec) of key will display the generation values.
The generation values are identified with the negative sign on the screen, which appears in front of
each parameter.

A long keystroke (3 sec) of key will display the consumption values.
Use keys and to browse the different screens (short keystroke).

Table 13: Screens of the e* profile.

Screen Parameters (units)
4W 3 Ph Kwh
v

% X eV - Active Energy Tariff 1,T1 (M/KWh)
min RN A N 95 J 5 Active Energy Tariff 2, T2 (M/KWh)
€13 - 38835: Active Energy Tariff 3, T3 (M/KWh)
0] aTx] [9 S 5 Total Active Energy (M/KWh)
o3 T3 LI

ﬁ g B B ,’ ,’9 ‘-{ E Consumption and generation values
POVER cost 08 b

inst e Only available for the 4 quadrant option.

4W 3 Ph KVAh

’ w7 Apparent Energy Tariff 1, T1 (M/KVAh)

°n MAX n n 7 .
1 00 5'5 3 E Apparent Energy Tariff 2, T2 (M/KVAN)
T Ta i 5 f Apparent Energy Tariff 3, T3 (M/KVAh)
oy T2 UL | Total Apparent Energy (M/KVAh)
0] rr 19 S S

(o8 T3 LI . .

o8 o I 9 g_’ b Consumption and generation values
ﬁosu-ll'-’ '1" m 0,5
B IR - Only available for the 4 quadrant option.
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Table 13 (Continuation): Screens of the e? profile.

Screen

Parameters (units)

Inductive Reactive Energy Tariff 1, T1 (M/Kvarth)

POWER cosq) 4k
PF [ || o I-I L || ||

inst

o
=
Ll

% _MAX m i ; i i L
=ru A N F 95 35 Inductive Reactive Energy Tariff 2, T2 (M/Kvath)
an el 3 S [ Inductive Reactive Energy Tariff 3, T3 (M/Kvarth)
T2 g'ﬁ'l." | Total Inductive Reactive Energy (M/Kvarth)
o od 1955 . .
5oy ° I g 4_', ] Consumption and generation values
% ﬁ U—II'-' ok M 05
FONER cost Py I i [ Only available for the 4 quadrant option.

v e Capacitive Reactive Energy Tariff 1, 1 (M/Kvar_h)

% _MAX 'in] | i ; i
= =i I Y S’E k. E Capacitive Reactive Energy Tariff 2, T2 (M/Kvar h)
an Capacitive Reactive Energy Tariff 3, T3 (M/Kvar h)
amr 5 { It : c
oy T2 LY N | ! Total Capacitive Reactive Energy (M/Kvar h)
503 mr 19 5 S
(o8 T3 LI . .

e I N AN 9 ,7, = Consumption and generation values
: U-u‘-" L m_ ws
PN cosp By 1] ' CIC] Only available for the 4 quadrant option.
4W 3 Ph cost

o A% armronr i
a0, o J00908 Cost Tariff 1, T1 (cost)

e Taln 3 9 - Cost Tariff 2, T2 (cost)

0¥ T2 %'L_l’% = Ll Cost Tariff 3, T3 (cost)

% R SE Total Cost (cost)
<> [T u N N I | S l_'!

t ’-‘ (R R " Consumption and generation values

I
=3
Ll

|.
PF| || o || ||
inst

v kgCO,
% _MAX n n ‘—' n . .
=-a i R YN 9!.'8 CO, Emissions Tariff 1, T1 (kgCO,)
100} CO, Emissions Tariff 2, T2 (kgCO,)
F90) mr 9 [ 2 cIMISS! : 2
T2 LN L CO, Emissions Tariff 3,73 (kgCO,)
s e
e T3 L 55 Total CO, Emissions (kgCO,)
50y ° M1 !3 5 4_,!
a> IR U . Consumption and generation values
R e
inst e?
. +8 hours
ALl amnrncr
g« T uuugu.S No. of hours Tariff 1. T1(h
e lal] -,5 0. of hours Tariff 1, (hours)
[ T2 ooy . No. of hours Tariff 2, T2(hours)
% T3 BBB ,' -,'5 No. of hours Tariff 3, T3(hours)
< ECEE NN N lS Total No. of hours (hours)
A L! [ I
. 4 1 m

Symbols T1, T2 and T3 on the display indicate the three tariffs available on the device.
The corresponding symbol flashes to indicate the selected tariff.

Circuter
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4.5.3. USER
This profile is identified with the user symbol on the bottom of the screen (Figure 32).

4W 3 Ph \ 'ph-ph

gL [ 41
i g

b L3k 5

o c

| & | Im N 5

Hz (N

POWER cosp 05 Ak 1 m +5
I || o |

inst

Figure 32: Screen of the CVM-C10 with the user profile.

This profile displays the screens selected in the programming menu (“4.9.12. Selecting the operation
profile”).

Note: If you have not selected the display of any screen, the device will restart and display the
Phase-Neutral Voltage screen by default.

The voltage and current harmonics are also displayed, up to the 31st order harmonic, for each of the
lines, L1, L2 and L3 ("4.6.- HARMONICS.")

4.6.- HARMONICS

The device can display the voltage and current harmonics, up to the 31st order harmonic, for each one
of the lines, L1, L2 and L3.

The display of these can be deactivated using the programming menu (“4.9.18. Activating the harmonics
display screen.”).

Press the key on the last profile screen to show all operation profiles on the harmonics display
screens.

Harmonics are displayed as shown on Figure 33.

harmonic type

. -8 @ harm
LT [L{ m
O FEnbddc
g3 o2
(50 [ S 71 B
(503 L L.
[ 30 ] n -' l-'
e [ L,
POWER 0,5 -l% Mm  +05
pr I ] ]
“ /ﬂ\st analyze
harmonic harmonic
order value

Figure 33: CVM-C10 Current harmonics screen.

Press key to open the next harmonics screen.

bty
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Press key B display the different types of harmonics:

- Voltage harmonics L1-L2- L3
+ Current harmonics L1- L2-L3

4.7.- INPUTS

The CVM-C10 has two digital inputs (terminals 12 and 13 on Figure 1, Figure 2 and Figure 3) that can be
programmed to operate as a logic or tariff selection input.

If configured as a logic input, the device displays the status of that input.

See “4.9.27. Operating mode of digital input 1" and “4.9.28. Operating mode of digital input 2"

The selected tariff can be determined in accordance with the status of the inputs, as shown in Table 14.

Table 14: Selecting the tariff in accordance with the input status.

IN1, Input 1

IN2, Input 2

Logic input

Tariff selection

Logic input

Tariff selection

Tariff

X

X

T

X

T

X

T3

X T
X T2
T1
T3
T2
T1

el I Bl o)

4.8.- OUTPUTS

The device features:

v" Two alarm relays (terminals 3, 4 and 5, as shown in Figure 1, Figure 2 and Figure 3), fully pro-
grammable, see “4.9.23. Programming alarm 1 (Relay 1)” and "4.9.24. Programming alarm 2 (Relay
2)

v' Two digital outputs, optoisolated NPN transistors (terminals 6, 7 and 8 on Figure 1 and
Figure 3), fully programmable, see “4.9.25. Programming alarm 3 (Digital output T1)” and “4.9.26.
Programming alarm 4 (Digital output T2)".

Note: The digital outputs are not available on models CVM-C10-ITF-IN, CVM-C10-MC-IN and CVM-
C10-FLEX
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4.9.- PROGRAMMING

From the programming menu you can:

Lock the status of the menu.

Define the transformation ratios.

Select the number of quadrants and type of installation.
Select the operation profile of the device.

Program the carbon emission ratio, kgCO, .

Program the cost ratio.

Program the maximum demand parameters.

Delete the energy meters and the maximum and minimum values.
Modify the display's backlight.

Activate the harmonic display option.

Program alarms.

Program Modbus communications

A YA VANE N N N N N NN

The programming parameters are validated as follows:

v When on reaching the last point on the programming menu ("4.9.30. Locking the program-
ming") the key is pressed
v" At any point in the programming, by pressing the key or pressing for 3 seconds.

If the device is RESET before validation or no key is pressed for 30 seconds, the configuration will not
be stored in the memory.

To enter the programming menu press the (=] key for 3 seconds.

The home screen of the menu indicates whether the menu is locked or not:

[P T
L e

When you enter the programming menu you can view and modify the

M

arm
e

programming. Icon on the display indicates that the unit is not

] locked.
Lac
U,—.L BE When you enter the programming you can view the programming but

¢ not modify it. Icon 3 indicates the locking status.

Press key to access the first programming step.

The following screen will be displayed if the programming menu is locked, L 0L

Enter the password in this screen to modify the programming
parameters.

Press key (=] for 3 seconds to edit the password. The prog icon will
be displayed on the bottom of the screen.

To enter or modify the value, press the (=] key repeatedly, increasing
the value of the flashing digit.

-

3 marmm
C 232

Lo R W |
3 wam
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When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

If the password is correct, the icon will change its status to not locked “

If you do not enter the password or it is incorrect, you can open the programming menu but it cannot
be modified.

The programming menu is unlocked for a short period of time and it will be locked again when you
exit the device's menu.

To permanently unlock the device, select the programming parameter “4.9.30. Locking the programming”

Press key to access the next programming step.
Default password: 1234.

4.9.1. PRIMARY VOLTAGE

On this screen the voltage transformer primary is programmed.

SE": Press key B ror 3 seconds to edit the transformer primary value. The
Fl ¥ prog icon will be displayed on the bottom of the screen.
o . . .
To enter or modify the value, press the (=] key repeatedly, increasing
Moo ms ¢ thevalue of the flashing digit.
(N Ny

L)

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 599999.
Minimum programming value: 1.
Voltage ratio x Primary Current < 600000

Note: The ratio is the relation between the primary and the secondary.

Press key to access the next programming step.
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4.9.2. SECONDARY VOLTAGE

On this screen the voltage transformer secondary is programmed.
S E t Press key B for 3 seconds to edit the transformer secondary value.
S E )’ The prog icon will be displayed on the bottom of the screen.

Cu

To enter or modify the value, press the (=] key repeatedly, increasing
the value of the flashing digit.

ag

¢

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 999.
Minimum programming value: 1.

Press key to access the next programming step.

4.9.3. PRIMARY CURRENT

The current transformer primary is programmed on this screen.

ll: Press key B3 for 3 seconds to edit the transformer primary value. The
) prog icon will be displayed on the bottom of the screen.

To enter or modify the value, press the (=] key repeatedly, increasing
S the value of the flashing digit.

C3 aw
L I R
Ca 20

(]
(N

é

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the remaining values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 10000.
Minimum programming value: 1.
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Voltage ratio x Current ratio < 600000

Note: The ratio is the relation between the primary and the secondary.

Press key to access the next programming step

4.9.4. SECONDARY CURRENT ( MODEL CVM-C10-ITF)

On this screen the current transformer secondary is selected.
SE‘: Press key =] for 3 seconds to edit the transformer secondary value.

The prog icon will be displayed on the bottom of the screen.
SEcH
Press key =] to browse the two possible options for the current

S transformer secondary (1A or 5A).

To validate the data, press (=] for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step

4.9.5. PRIMARY NEUTRAL CURRENT ( MODELS: CVM-C10-ITF-IN AND CVM-C10-MC-IN)

SE!‘I v'ﬁ The neutral current transformer primary is programmed on this screen.
P,_ ' Fb’ Press.key E for 3 seconds to edit the transformer primary value. The
prog icon will be displayed on the bottom of the screen.
e '-'S To enter or modify thg vaIL{e,' press the (=] key repeatedly, increasing
RN EA] the value of the flashing digit.
¢

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the remaining values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 10000.

Minimum programming value: 1.

Press key to access the next programming step
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4.9.6. SECUNDARY NEUTRAL CURRENT (MODEL CVM-C10-ITF-IN)

il
S5Ec

A
5

)

The neutral current transformer secundary is programmed on this
screen.

Press key =] for 3 seconds to edit the transformer secundary value.
The prog icon will be displayed on the bottom of the screen.

Press key =] to browse the two possible options for the current
transformer secondary (1A or 5A).

To validate the data, press (=] for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step

4.9.7. NUMBER OF QUADRANTS

The quadrant number on which the unit takes the measurement is
selected on this screen.

Press key B for 3 seconds to edit the number of quadrants. The
prog icon will be displayed on the bottom of the screen.

Press key B 0 browse the two options:
2 or &4 quadrants.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step

4.9.8. MEASUREMENT CONVENTION

qu
M)

-

|
[

0

moorg
oo
LA

You can select the measurement convention of the device from this
screen.

To edit the measurement convention press key B ror 3 seconds. The
prog icon will be displayed on the bottom of the screen.

The key B3 is used to browse the different options:

-

L« Circutor measurement convention.

' EC IEC measurement convention.
! EEE IEEE measurement convention.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.
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Press key to access the next programming step.

4.9.9. TYPE OF INSTALLATION

545

t ‘_"PE The type of installation is selected on this screen.

Press key B for 3 seconds to edit the type of installation. The prog
Y- 3Ph icon will be displayed on the bottom of the screen.

‘¢

The & key is used to browse the different options

3 h Three- phase network measurement with a 4-wire connection.
Ph Three phase network measurement with a 3-wire connection.
~ 077 Three- phase network measurement with a 3-wire connection and transformers

-3

C!

an ARON connection .

00

'-_‘ M Two-phase network measurement with a 3-wire connection.

-c
]
!

Ph Single-phase network measurement, phase to phase, with a 2-wire connection.
- PR Single-phase network measurement, phase to neutral, with a 2-wire connection.

ﬁ_|ﬁ_| W LLILLI .':
==

To validate the data, press =] for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

4.9.10. MAXIMUM DEMAND INTEGRATION PERIOD

The maximum demand integration period is programmed in minutes

Pd on this screen.
PE

r Od Press key B for 3 seconds to edit the integration period value. The
! prog icon will be displayed on the bottom of the screen.

M To enter or modify the value, press the (=] key repeatedly, increasing

o the value of the flashing digit.

')

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press =] for 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 60.
Minimum programming value: 0.

Circuter
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Note: Programming the value 0 disables the calculation of the maximum demand.

Press key to access the next programming step.

4.9.11. DELETING MAXIMUM DEMAND

On this screen you select whether or not to delete the maximum
demand.

Pd Press key B3 for 3 seconds to edit the deletion selection. The prog
f_- ,'_ E F.',- icon will be displayed on the bottom of the screen.

Press key B3 10 browse the two deletion options: Yes or No.

To validate the data, press (=] for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step

4.9.12. SELECTING THE OPERATION PROFILE

The unit's operation profile is selected on this screen.
S E}: Press key =] for 3 seconds to edit the operation profile selection. The
P,_ o F prog icon will be displayed on the bottom of the screen.
E :-', Press key =] to browse the three profile options:
4
HArALY Analyzer profile, analyzer,
E'g Electrical energy efficiency profile, €3,
LS E r User profile, user,

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step
v Selecting the screens that will be displayed (User profile)

The following screen is displayed if you have selected the user profile:

This screen is used to select whether the unit's display screens are
defined by the user or not.

L L g
LS 2Qmmiun

Press key B3 for 3 seconds to edit the selection. The prog icon will
be displayed on the bottom of the screen.

UL L
e )

¢

Press key =] to browse the two profile options:
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HE Sthe display screens are those that were stored in previous programming settings of the
device. (In the case of new devices, these will be the same as those of the analyzer profile)
171 3, the display screens are selected.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step
v’ Selecting the screens

The following screen will be displayed if you have selected "1 L :

h-ph
yPnP

This screen displays the first screen of the analyzer profile, Phase-

::l'z U 5 E ~ phase Voltage and the user profile viewing option can be selected.
° PR3E . . .
L3 Press key B ror 3 seconds to edit the selection. The prog icon will

be displayed on the bottom of the screen.

é

Press key B 0 browse the two options:

HES  to display the screen in the user menu.
171 3, to stop displaying the screen.

To validate the data, press B3 ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step
This programming step is repeated for each one of the 18 screens of the device.

4.9.13. BACKLIGHT, TURNING ON THE BACKLIT DISPLAY

The time that the Backlight will stay lit (in seconds) is programmed on
this screen after the last keystroke on the unit .

0

d
= F Press key B ror 3 seconds to edit the backlight value. The prog icon
will be displayed on the bottom of the screen.

L N (X

Ca

d

To enter or modify the value, press the (=] key repeatedly, increasing the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Circuter
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To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

Maximum programming value: 99 seconds.
Minimum programming value: 0 seconds.

Note: The value 00 indicates that the backlight will stay permanently lit.
Press key to access the next programming step.

4.9.14. SELECTING THE Cos ¢ - PF BAR ON THE DISPLAY

This screen is used to select the Cos ¢ - PF bar viewing option.

Press key B for 3 seconds to edit the selection. The prog icon will
be displayed on the bottom of the screen.

5
b

U

Press key B o browse the two viewing options.

N oM
o
(|

T 05 Displaying the Cos .
Displaying the Power Factor

’--

o
r

[

J
To validate the data, press (=] for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

4.9.15. DELETING MAXIMUM AND MINIMUM VALUES

On this screen you select whether or not to delete the maximum and
9 minimum values

EHI‘ Press key B3 for 3 seconds to edit the selection. The prog icon will
be displayed on the bottom of the screen.

=

U

no
Press key B 0 browse the two options (Yes and No).

)

To validate the data, press (=] for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

4.9.16. DELETING ENERGY VALUES

On this screen you select whether or not to delete the energy values

E,_.E,_ Press key B for 3 seconds to edit the selection. The prog icon will
- be displayed on the bottom of the screen.
L E!qr

Press key B 10 browse the two options (Yes and No).
o
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To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

4.9.17. SELECTING THE RANGE OF ENERGIES

The operation of the range of energy is selected on this screen.

E'-'E'- Press key B3 for 3 seconds to edit the selection. The prog icon will
r Fh'n SE be displayed on the bottom of the screen.

F.',_,,': o Press the IR key to browse different options:

0

AUED The device displays the kWh and MWh. When the energy value reaches 999999kWh, the device
automatically selects the MWh range.

5HOrE The device only displays the KWh. When the energy value reaches 999999kWh, the device resets
the measurement to OkWh.

To validate the modification of the range of energies, delete the energy values first.

To do so, press the =] validation key for 3 seconds; the energy value deletion screen will be displayed.
Select YES to delete the energy values; the device will go back to the energy range selection screen.

To complete the validation, press the key for 3 seconds; the prog icon will disappear from the
display.

Press key to access the next programming step.

4.9.18. ACTIVATING THE HARMONICS DISPLAY SCREEN.

This screen is used to select whether harmonics are displayed or not.

SEL' Press key B3 for 3 seconds to edit the selection. The prog icon will
HHI‘ be displayed on the bottom of the screen.

Press key E to browse the two options (Yes and No).
no

é

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.
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4.9.19. kgCO, CARBON EMISSION RATIO OF GENERATED ENERGY

keo, 1he carbon emissions ratio is the amount of emissions released into
- 38888 the atrqosphere to produce a.ur.wit of elegtricity (1 kWh).
aarrn The ratio for the European mix is approximately 0.65 kgCO, per kWh.
T2 Ll
e
B ouluuu Press key = for 3 seconds to edit the emission ratio selection. The
~ 'q"-' E prog icon will be displayed on the bottom of the screen.
'3

The emission ratio of the 3 tariffs of the device, T1, T2 and T3, is programmed on this screen.
To enter or modify the value, press the =] key repeatedly, increasing the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Press key to browse the different tariffs.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 1.9999.
Minimum programming value: 0.

Press key to access the next programming step.

4.9.20. kgCO, CARBON EMISSION RATIO OF CONSUMED ENERGY

0o, The carbon emissions ratio is thg amount .of emissions released into
m BT e eemenn e e aprexmaten 065 kaCD. per ki
T2 38333 2
T3 BBBBB Press key E for 3 seconds to edit the emission ratio selection. The
r F“: E = prog icon will be displayed on the bottom of the screen.
d

The emission ratio of the 3 tariffs of the device, T1, T2 and T3, is programmed on this screen.
To enter or modify the value, press the (=] key repeatedly, increasing the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.
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If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Press key to browse the different tariffs.

To validate the data, press =] for 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 1.9999.
Minimum programming value: O.

Press key to access the next programming step.

4.9.21. COST RATIO OF GENERATED ENERGY

wst 1he cost per kWh of electricity of the three tariffs of the unit is
P aTal el calculated on this screen.
L Sy ]
T2 ngﬂﬂ Press key B ror 3 seconds to edit the cost ratio selection. The prog
R DBSBE icon will be displayed on the bottom of the screen.
- F“: E To enter or modify the value, press the (=] key repeatedly, increasing
‘ the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Press key to browse the different tariffs.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 1.9999.
Minimum programming value: 0.

Press key to access the next programming step.
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4.9.22. COST RATIO OF CONSUMED ENERGY

' The cost per kWh of electricity of the three tariffs of the unit is
T BEBQG calculated on this screen.
s
T2 L
arrrr Press key =] for 3 seconds to edit the cost ratio selection. The prog
T3 L . . .
pu Iql': E _ icon will be displayed on the bottom of the screen.
To enter or modify the value, press the (=] key repeatedly, increasing
¢ the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Press key to browse the different tariffs.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 1.9999.
Minimum programming value: 0.

Press key to access the next programming step.
4.9.23. PROGRAMMING ALARM 1 (RELAY 1)

Note: Configuration parameters not available for the CVM-C10-FLEX model.

Sut { r The variable code is selected on this screen, depending on Table 15,
EDC’E which will control alarm relay 1.
Press key B3 ror 3 seconds to edit the code selection. The prog icon
will be displayed on the bottom of the screen.
oo i o
é

To enter or modify the value, press the (=] key repeatedly, increasing the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

When you enter the code of a variable on the display, the symbols for that variable will be activated.
Set the value to 00 if you do not wish to program a variable.
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If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B3 ror 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step.

Table 15: Parameter codes used to program the outputs.

Parameter Phase Code Phase | Code Phase | Code Phase |Code
Phase-Neutral Voltage L1 01 L2 09 L3 17 - -
Current L1 02 L2 10 L3 18 - -
Active power L1 03 L2 N L3 19 1] 25
Inductive Reactive Power L1 04 L2 12 L3 20 1l 26
Capacitive Reactive Power L1 05 L2 13 L3 21 1] 27
Apparent power L1 06 L2 14 L3 22 1] 28
Power factor L1 07 L2 15 L3 23 1l 29
Cosine @ L1 08 L2 16 L3 24 [ 30
% THD V L1 36 L2 37 L3 38 - -
% THD A L1 39 L2 40 L3 41 - -
Phase-Phase Voltage L1/2 32 L2/3 33 L3/1 34 - -
Frequency - 31 - - - - - -
Neutral current - 35 - - - - - -
Maximum current demand L1 45 L2 46 L3 47 1l Lb
Active Power Maximum

- - - - - - 1l 42
Demand
Apparent Power Maximum
- - - - - - [ 43
Demand
Inductive Reactive Power
: - - - - - - [ 132
Maximum Demand
Capacitive Reactive Power
. - - - - - - [ 133
Maximum Demand

In addition, there are some parameters (Table 16) that refer to the three phases at the same time (OR
function). If you have selected one of these variables, the alarm will be activated when any of the three
phases meets the programmed conditions.

Table 16: Multiple parameter codes for alarm programming.

Types of parameters Code
Phase-Neutral Voltage 200
Current 201
Active power 202
Inductive Reactive Power 203
Capacitive Reactive Power 204
Power factor 205
Phase-Phase Voltage 206
% THD V 207
% THD A 208
Apparent Power 209
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v Programming the maximum value

The maximum value: the alarm is activated when this value is

Sut { ~ exceeded.

H, Press key B ror 3 seconds to edit the maximum value selection. The
prog icon will be displayed on the bottom of the screen.

e Ysialx To enter or modify the value, press the =] key repeatedly, increasing

UL the value of the flashing digit.

4

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

In the case of some parameters (Table 17), you can modify the position of the decimal point. To do so,
press key after modifying the last digit and the decimal point will start flashing.
Press key (=] repeatedly to modify the position of the decimal point.

When the decimal point is in the desired position, press the key to end the programming, pressing
now the key B ve canset positive or negative value.

Note: Pay special attention when programming the Generation Power (displayed with negative values).

Example: If you wish to enter a generation power alarm with limits between 2 kW and 1 kW, program
the following as the maximum value : - T kW and the following as the minimum value : - 2 kW.

To validate the data, press =] for 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step

Table 17: Decimal point and units of the alarm parameters.

Types of parameters Units Decimal point
2000V
Voltage ZZU(J.SGOIX/ Programmable
2.000 kv
Current A Programmable
Frequency Hz Fixed
Power kW Programmable
Power factor PF Fixed
Cosine @ ¢ Fixed
Maximum current demand A Programmable
Maximum power demand kW Programmable
THD % Fixed
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v Programming the minimum value

'a L The minimum value: the alarm is activated below this value.
'," - r Press key B3 ror 3 seconds to edit the minimum value selection. The
Lo prog icon will be displayed on the bottom of the screen.
mnr
oo

To enter or modify the value, press the (=] key repeatedly, increasing
the value of the flashing digit.

é

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.
In the case of some parameters (Table 17) you can modify the position of the decimal point. To do so,

Press key after modifying the last digit and the decimal point will start flashing.

Press key (=] repeatedly to modify the position of the decimal point.

When the decimal point is in the desired position, press the key to end the programming, pressing
now the key B ve canset positive or negative value.

Note: Pay special attention when programming the Generation Power (displayed with negative values).

Example: If you wish to enter a generation power alarm with limits between 2 kW and 1 kW, program
the following as the maximum value : - 1 kW and the following as the minimum value : - 2 kW.

To validate the data, press B8 for 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step.

v Programming the connection time delay

The alarm connection delay is programmed on this screen in seconds.
Su ": ,‘ ~  Presskey =] for 3 seconds to edit the delay selection. The prog icon
dEi H'." ¢ will be displayed on the bottom of the screen.
L ! . . .
To enter or modify the value, press the =] key repeatedly, increasing
e YsTalz the value of the flashing digit.
(N Ny NN
¢

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B8 for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.
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v Programming the hysteresis value

The hysteresis value, i.e., difference between the alarm connection and
disconnection value, in %, is programmed on this screen.

Press key B ror 3 seconds to edit the hysteresis value selection. The
prog icon will be displayed on the bottom of the screen.

To enter or modify the value, press the (=] key repeatedly, increasing
the value of the flashing digit.

C3  2CC3
3 wCC
Ca warr

(i I )

d

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press =] for 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step.

v Programming the latch

The interlocking is selected on this screen, i.e., if the alarm is
~ interlocked after it has been tripped, even when the condition that

[ triggered it has disappeared.

Press key B3 for 3 seconds to edit the selection. The prog icon will

be displayed on the bottom of the screen.

Press key E to browse the two options (Yes and No).

J
L

L ac
o T ol I ot
N I (R

¢

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

Note: If the device is reset, the status of alarms is deleted and all alarms will return to the programmed
standby status, provided that the condition that triggered them has been resolved.

v/ Programming the time delay 2

The alarm disconnection delay is programmed on this screen in
But ! - seconds.
D‘EL R '."E’ Press key B3 ror 3 seconds to edit the maximum value selection. The
prog icon will be displayed on the bottom of the screen.
AFEE To enter or modify thg valu.e,. press the =] key repeatedly, increasing
(RN NN the value of the flashing digit.
¢

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.
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If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B3 ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

v" Programming the contact status

The status of relay contacts is selected on this screen.

Press key B for 3 seconds to edit the selection. The prog icon will
be displayed on the bottom of the screen.

Press key B t0 browse the two options:

i
11 Normally open contact.

=
11 Normally closed contact.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

3

Press key to access the next programming step

4.9.24. PROGRAMMING ALARM 2 (RELAY 2)

Note: Configuration parameters not available for the CVM-C10-FLEX model.

The values for alarm relay 2 are programmed on this screen.

They are programmed as in the case of alarm relay 1, see “4.9.23.
Programming alarm 1 (Relay 1)”

4.9.25. PROGRAMMING ALARM 3 (DIGITAL OUTPUT T1)

Note: Configuration parameters not available for the CYM-C10-FLEX, CYM-C10-ITF-IN and CYM-C10-
MC-IN models.

All values for digital output T1 are programmed on this screen.

The variable code is selected on this screen, depending on Table 15 and
Table 18, which will control digital output T1.

Press key B for 3 seconds to edit the code selection. The prog icon
will be displayed on the bottom of the screen.

Circuter
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Press key B ror 3 seconds to edit the code selection. The prog icon will be displayed on the bottom
of the screen.

To enter or modify the value, press the =] key repeatedly, increasing the value of the flashing digit.

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

When you enter the code of a variable on the display, the symbols for that variable will be activated.
Set the value to 00 if you do not wish to program a variable.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step

Table 18: Parameter codes used to program digital outputs.

Parameter Tariff [ Code Tariff Code Tariff | Code Tariff | Code
Consumed Active Energy T1 49 T2 70 T3 91 total 112
Generated Active Energy T1 59 T2 80 T3 101 total 122
Ef\gf;;”ed Inductive Reactive Tl 51 T2 72 T3 93 | total | 114
Eﬁgfgrthd Inductive Reactive Tl 61 T2 82 T3 | 103 | total | 124
Eﬂgf;;”m Capacitive Reactive T1 53 T2 74 T3 95 | total | 116
gﬁgfgrjt“ Capacitive Reactive T1 63 T2 84 T3 105 | total | 126
Consumed Apparent Energy T1 55 T2 76 T3 97 total N8
Generated Apparent Energy T1 65 T2 86 T3 107 total 128
Consumed CO, Emissions T 56 T2 77 13 98 total 119
Generated CO, Emissions T 66 T2 87 13 108 total 129
Consumption Cost T1 57 T2 78 T3 99 total 120
Generation Cost T 67 T2 88 T3 109 total 130
No. of hours T 68 T2 T3 10 total 131

If you have selected a parameter from Table 12 the subsequent programming steps are the same as
for alarm relay 1, see (“4.9.23. Programming alarm 1 (Relay 1)”)

If you have selected a parameter from Table 18, the subsequent programming steps are:
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v Programming kilowatts per pulse

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B3 ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Maximum programming value: 999.999 KWh

Minimum programming value: 000.001 KWh

Example: To program 500 Wh per pulse: 000.500
To program 1.5 kWh per pulse: 001500

v' Programming the pulse width

The width of the pulse is selected on this screen in ms.
BUI‘Z 3 t Press. key E for.3 seconds to edit the pulse width selection. The
l'_ Eﬂ ght prog icon will be displayed on the bottom of the screen.
P Tl To enter or modify the value, press the (=] key repeatedly, increasing
L the value of the flashing digit.
¢

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.
The programmed value will be deleted if the entered value is higher than the maximum programming
value.

Circuter

- t 3 l': Press key.E fgr 3 se;onds to edit the kilowatts per pulse selection.
Lo y The prog icon will be displayed on the bottom of the screen.
Pul 5P
To enter or modify the value, press the =] key repeatedly, increasing
OO0 nnn  thevalue of the flashing digit.
¢
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Maximum programming value: 500 ms.
Minimum programming value: 30 ms.

4.9.26. PROGRAMMING ALARM 4 (DIGITAL OUTPUT T2)

Note: Configuration parameters not available for the CVM-C10-FLEX, CVM-C10-ITF-IN and CVM-C10-
MC-IN models.

All values for digital output T2 are programmed on this screen.

They are programmed as in the case of digital output T1, see “4.9.25.
Programming alarm 3 (Digital output T1)”

4.9.27. OPERATING MODE OF DIGITAL INPUT 1

The function of digital input 1 is selected on this screen.

Press key B for 3 seconds to edit the function selection. The prog
icon will be displayed on the bottom of the screen.

Press key B to browse the two options:

Lo o Logicinput
£ Ary FF Tariff selection.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.
4.9.28. OPERATING MODE OF DIGITAL INPUT 2
The function of digital input 2 is selected on this screen.

Press key B3 for 3 seconds to edit the function selection. The prog
icon will be displayed on the bottom of the screen.

Press keyE to browse the two options:

Lo clogicinput
EAr FF Tariff selection.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.
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4.9.29. RS-485 COMMUNICATIONS: PROTOCOL

The RS-485 communications protocol is selected on this screen.
CEE Press the IR key for 3 seconds to edit the function selection. The
P 'q: prog icon will be displayed on the bottom of the screen.

Qo (=] .
Press key to browse the two options:
Modbus
nD D'bu S BACnet
d

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step.

Note: The device will restart after exiting the setup menu if the RS-485 communications parameters
have been modified.

4.9.29.1 Modbus protocol

v' Transmission speed

The transmission speed of modbus communications is programmed

S E ‘: on this screen.

Press key B3 ror 3 seconds to edit the transmission speed selection.
AN The prog icon will be displayed on the bottom of the screen.
9 (NN Press key B to browse the two options: 9600 or 19200.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

v Peripheral number

The peripheral number is programmed on this screen.

Press key B3 for 3 seconds to edit the peripheral number selection.
The prog icon will be displayed on the bottom of the screen.

To enter or modify the value, press the (=] key repeatedly, increasing
the value of the flashing digit.

5
n

g I w L
[ T I L
‘

-

)

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

The peripheral number ranges from 0O to 255.
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To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

V' Parity

The type of parity of Modbus communications is selected on this
screen.

Press key B for 3 seconds to edit the parity type selection. The prog
icon will be displayed on the bottom of the screen.

Press key B 0 browse the options:

no no parity
£ LE meven parity.
odd odd parity.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

v" Number of data bits

The number of data bits of Modbus communications are programmed
on this screen.

Press key B for 3 seconds to edit the bit number selection. The prog
icon will be displayed on the bottom of the screen.

Press key B t0 browse the two options: 7 or 8 bits.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

v" Number of Stop bits

The number of Stop bits of Modbus communications are programmed
on this screen.

Press key B for 3 seconds to edit the Stop bits number selection.
The prog icon will be displayed on the bottom of the screen.

Press key to browse the options: 1 or 2 bits.

To validate the data, press B o 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.
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4.9.29.2 BACnet protocol
Note: Protocol available in devices with version 3.00 or higher.

v Transmission speed

The transmission speed of BACnet communications is programmed on

S E ,: this screen.
bAud

Press key B3 ror 3 seconds to edit the transmission speed selection.
The prog icon will be displayed on the bottom of the screen.

nr
QEUU Press key B 0 browse the two options: 9600 or 19200.

To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.

Press key to access the next programming step.

v" Device ID

The device ID is programmed on this screen.

“TUm
D_rm
e

Press the B key for 3 seconds to edit the value. The prog icon will
be displayed on the bottom of the screen.

AF To enter or modify the value, press the =] key repeatedly, increasing
LIt 1t the value of the flashing digit.

c3
c3
C3

0

When the desired value is shown on the screen, press the key to go to the next digit and modify
the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Maximum programming value: 999999.
Minimum programming value: O.

To validate the data, press B3 ror 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step.

v MAC

The MAC address is programmed on this screen.

SEE | -

,l‘”:.'c Press the & key for 3 seconds to edit the value. The prog icon will
be displayed on the bottom of the screen.

‘sl To enter or modify the value, press the (=] key repeatedly, increasing

Lo the value of the flashing digit.

g
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When the desired value is shown on the screen, press the key to go to the next digit and modify
the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.

Maximum programming value: 255.
Minimum programming value: 0.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.
Press key to access the next programming step.

4.9.30. LOCKING THE PROGRAMMING

This screen is for protecting the data configured in the programming
EEE menu.
L;'P Press key B for 3 seconds to edit the locking/unlocking selection.
The prog icon will be displayed on the bottom of the screen.
l’_ oc Press key B 0 browse the two options:
4
unio

When you enter the programming menu you can view and modify the programming. Icon ‘! on the
display indicates the permanently locked status.

Loc

When you enter the programming you can view the programming but not modify it. Icon 8 indicates
the locking status. Enter the password to modify the programming values.

To validate the data, press B for 3 seconds and the prog icon will disappear from the display.

Press the key to enter the password for locking and unlocking the programming:

On this screen you enter the password for locking and unlocking the
programming.

Press key B for 3 seconds to edit the password selection. The prog
icon will be displayed on the bottom of the screen.

To enter or modify the value, press the (=] key repeatedly, increasing
the value of the flashing digit.

C2 oW
C3 am
C3 weT
C3 W

¢

When the desired value is shown on the screen, move onto the next digit by pressing the key to
modify the other values.

If you press the key after changing the last digit, it will jump back to the first digit so you can
modify the previously programmed values again.
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To validate the data, press B ror 3 seconds and the prog icon will disappear from the display.
Default password: 1234.

This value may only be modified through communications. See “4.10.3.8.17. Password configuration.”
Press the key to exit the setup menu.

Note: The device will restart after exiting the setup menu if the RS-485 communications parameters
have been modified.
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4.10.- COMMUNICATIONS

The CVM-C10 devices have one RS-485 communications port.
The device has as standard two communications protocols: MODBUS RTU ® and BACnet.

The protocol and configuration parameters are selected in the setup menu. (“4.9.29. RS-485 communi-
cations: Protocol”)

Note: BACnet protocol available in devices with version 3.00 or higher.

4.10.1. CONNECTIONS

The RS -485 cable must be wired with twisted pair cable with mesh shield (minimum 3 wires), with a
maximum distance between the CVM-C10 and the master device of 1200 metres.

A maximum of 32 CVM-C10 devices can be connected to this bus.

Use an intelligent RS-232 to RS-485 network protocol converter to establish the communications with

the master device.

PC

RS-232/ USB / Ethernet / Profibus ...

RS-232
USB
Ethernet
Profibus
RS-485
RS-485
A (+)
B (1) s

L@ > 6 @:'e'j—Jﬂ T @@%E@ xj aeejil

e ==k = [f, ies T e T
]

lhon, oy s EEEE ) Do s T |

l= Lomomomomomc L@::é;omomomoT J L [;@D@D%@m@ L@mem@memems =‘

Figure 34: RS-485 Connection diagram.
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4.10.2. PROTOCOL

In the Modbus protocol, the CVM-C10 device uses the RTU (Remote Terminal Unit) mode.

The Modbus functions implemented in the device are as follows:

Function 0x03 and 0x04: Reading integer logs.

Function 0x05: Writing a relay.

Function 0x10: Writing multiple logs.

4.10.2.1 Reading example : Function 0x04.

Question: Instantaneous value of the phase voltage of L1

Address Function Ini!:ial N?' of CRC
Register Registers
0A 04 0000 0002 70B0
Address: OA, Peripheral number: 10 in decimals.
Function: 04, Read function.
Initial Register: 0000, on which the reading will start.
No. of Registers: 0002, number of registers read.
CRC: 70B0, CRC Character.
Response:
Address Function No. of Bytes | Register No. 1 Rilgois;er CRC
OA 04 04 0000 084D 8621

Address: OA, Responding peripheral number: 10 in decimals.

Function: 04, Read function.

No. of bytes: 04, No. of bytes received.

Registers: 0000084D, value of the phase voltage of L1: VL1 x 10 : 212.5V
CRC: 8621, CRC Character.

Note: Every Modbus frame has a maximum limit of 20 variables (40 logs).
4.10.2.2. Writing example: 0x05 function.

Question: Deleting maximum and minimum values.

Address Function IniFiaI Value CRC
Register
0A 05 0834 FFOO CEEF

Address: OA, Peripheral number: 10 in decimal.
Function: 05, Read function.
Initial Register: 0834, Register of the parameter for deleting maximum and minimum values.

Value: FF0O, we indicate that we want to delete the maximum and minimum values.
CRC: CEEF, CRC character.
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Response:
Address Function RL“;:;:; Value CRC
0A 05 0834 FFOO CEEF

4.10.3. MODBUS COMMANDS

4.10.3.1. Measurement variables.

All the adresses of Modbus memory are in Hexadecimal.

For these variables is implemented the Function 0x03 and 0x04.

Table 19: Modbus memory map (Table 1)

Parameter Symbol Instantaneous Maximum Minimum Units
L1 Phase voltage V1 00-01 106-107 164-165 Vx10
L1 Current A1 02-03 108-109 166-167 mA
L1 Active Power kW1 04-05 10A-108B 168-169 w
L1 Inductive Power kvarL 1 06-07 10C-10D 16A-168B var
L1 Capacitive Power kvarC 1 08-09 10E-10F 16C-16D var
L1 Apparent Power kVA 1 0A-0B 10-1mM 16E-16F VA
L1 Power Factor PF 1 0C-0D 12-113 170-171 x 100
Cos ¢ L1 Cos 1 OE-OF M4-115 172-173 x 100
L2 Phase voltage V2 10-11 16-17 174-175 Vx10
L2 Current A2 12-13 118-119 176-177 mA
L2 Active Power kW 2 14-15 MA-11B 178-179 W
L2 Inductive Power kvarlL 2 16-17 1C-11D 17A-17B var
L2 Capacitive Power kvarC 2 18-19 ME-11F 17C-17D var
L2 Apparent Power kVA 2 1A-1B 120-121 17E-17F VA
L2 Power Factor PF 2 1C-1D 122-123 180-181 x 100
Cos o L2 Cos @ 2 1E-1F 124-125 182-183 x 100
L3 Phase voltage V3 20-21 126-127 184-185 Vx10
L3 Current A3 22-23 128-129 186-187 mA
L3 Active Power kW 3 24-25 12A-12B 188-189 w
L3 Inductive Power kvarL 3 26-27 12C-12D 18A-18B var
L3 Capacitive Power kvarC 3 28-29 12E-12F 18C-18D var
L3 Apparent Power kVA 3 2A-2B 130-131 18E-18F VA
L3 Power Factor PF 3 2C-2D 132-133 190-191 x 100
Cos ¢ L3 Cos @3 2E-2F 134-135 192-193 x 100
Active Three-phase Power kW 11 30-31 136-137 194-195 W
Inductive Three-phase power kvarL Il 32-33 138-139 196-197 var
Capacitive Three-phase Power kvarC Il 34-35 13A-13B 198-199 var
Apparent three-phase power kVA I 36-37 13C-13D 19A-19B VA
Three-phase Power Factor PF Il 38-39 13E-13F 19C-19D x100
Three-phase Cos @ Cos o Il 3A-3B 140-141 19E-19F x100
L1 Frequency Hz 3C-3D 142-143 1A0-1A1 Hz x100
L1-L2 Voltage V12 3E-3F 144-145 1A2-1A3 Vx10
L2-L3 Voltage V23 40-41 146-147 1A4-1A5 Vx10
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Parameter Symbol Instantaneous Maximum | Minimum Units
L3-L1 Voltage V31 42-43 148-149 1A6-1A7 Vx10
Neutral Current N AN L4-45 14A-148B 1A8-1A9 mA
L1 voltage % THD %THDV1 Lb-47 14C-14D 1AA-1AB % x 10
L2 voltage % THD %THDV2 48-49 14E-14F 1AC-1AD % x 10
L3 voltage % THD %THDV3 4A-4B 150-151 1AE-1AF % x 10
L1 current % THD %THDN 4C-4D 152-153 1B0-1B1 % x 10
L2 current % THD %THDI2 LE-L4F 154-155 1B2-1B3 % x 10
L3 current % THD %THDI3 50-51 156-157 1B4-1B5 % x 10
Maximum demand kW Il Md (Pd) 52-53 158-159 - W
Maximum demand kVA Il Md (Pd) 54-55 15A-15B - VA
Maximum demand | AVG Md (Pd) 56-57 15C-15D - mA
Maximum demand | L1 Md (Pd) 58-59 15E-15F - mA
Maximum demand | L2 Md (Pd) 5A-5B 160-161 - mA
Maximum demand | L3 Md (Pd) 5C-5D 162-163 - mA
Maximum demand kvarL [l kvarL 200-201 204-205 - kvarL
Maximum demand kvarC |l kvarC 202-203 206-207 - kvarC

4.10.3.2. Energy variables

All the adresses of Modbus memory are in Hexadecimal.

For these variables is implemented the Function 0x03 and Ox04.

Table 20: Modbus memory map (Table 2)

Parameter Symbol Tariff 1 Tariff 2 Tariff 3 Total Units
Consumed active energy kW) kWh 11l S5E-5F 88-89 B2-B3 DC-DD kWh
Consumed active energy (W) kWh 11l 60-61 8A-8B B4-B5 DE-DF Wh
(Cfvgsr‘;[‘fd inductive reactive energy | ohi i | 62-63 | 8C-8D | B6-B7 EO-E1 kvarh
(Cvoa”r;‘f)“e‘j inductive reactive energy | ochi i | 64-65 | 8E-8F | B8-B9 F2-E3 varh
(lev';‘;rcn)ed capacitive reactive energy | ahe | e6-67 | 90-91 | BA-BB E4-E5 kvarh
(Cvoar:;‘ér)“e" capacitive reactive energy | ache | 68-69 | 92-93 | BC-BD E6-E7 varh
Consumed apparent energy (kVAh) kVAR 1l 6A-6B 94-95 BE-BF E8-E9 kVAh
Consumed apparent energy (VAh) kVAR 1l 6C-6D 96-97 co-C1 EA-EB VAh
Consumed CO, emissions KgCO, bE-6F 98-99 C2-C3 EC-ED x10
Consumption cost S 70-71 9A-9B C4-C5 EE-EF x10
Generated active energy (kW) kWh Il 72-73 9C-9D C6-C7 FO-F1 kWh
Generated active energy (W) kWh 11l 74-75 9E-9F C8-C9 F2-F3 Wh
?kilfﬁtfd inductive reactive energy | ooy | 7677 | AO-AT | CA-CB F4-F5 kvarh
(Gvear;ff)ted inductive reactive energy |y ooy | 78-79 | A2-A3 | cc-cD F6-F7 varh
(ervr;f;]act)e‘j capacitive. reactive energy |\ oche | 7a-78 | A4-AS | CE-CF F8-F9 kvarh
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Table 20 (Continuation): Modbus memory map (Table 2)

Parameter Symbol Tariff 1 Tariff 2 Tariff 3 Total Units
(C'Lear;ﬁgted capacitive. reactive energy | oy | 7c-70 | A6-A7 | DO-DI FA-FB varh
Generated apparent energy (kVAh) kVAR 1l 7E-7F A8-A9 D2-D3 FC-FD kVAh
Generated apparent energy (VAh) kVAh Il 80-81 AA-AB D4-D5 FE-EF VAh
Generated CO, emissions KgCO, 82-83 AC-AD D6-D7 100-101 x10
Generation Cost S 84-85 AE-AF D8-D9 102-103 x10
Hours per tariff Hours 86-87 BO-B1 DA-DB 104-105 sec
4.10.3.3. Voltage and current harmonics.
All the adresses of Modbus memory are in Hexadecimal.
For these variables is implemented the Function 0x03 and Ox04.
Table 21: Modbus memory map (Table 3).
Parameter L1 Voltage L2 Voltage L3 Voltage Units
Fundamental Harm. A28-A29 ALB-ALI A68-A69 Vx10
2nd Order harmonic A2A ALA ABA % x 10
3rd Order harmonic A2B A4LB A6B % x 10
4th Order harmonic A2C ALC A6C % x 10
5th Order harmonic A2D A4D A6D % x 10
6th Order harmonic A2E ALE AGE % x 10
7th Order harmonic A2F ALF A6F % x 10
8th Order harmonic A30 A50 A70 % x 10
9th Order harmonic A31 A51 AT % x 10
10th Order harmonic A32 A52 A72 % x 10
11th Order harmonic A33 A53 A73 % x 10
12th Order harmonic A34 A54 A74 % x 10
13th Order harmonic A35 A55 A75 % x 10
14th Order harmonic A36 A56 A76 % x 10
15th Order harmonic A37 A57 A77 % x 10
16th Order harmonic A38 A58 A78 % x 10
17th Order harmonic A39 A59 A79 % x 10
18th Order harmonic A3A AS5A A7A % x 10
19th Order harmonic A3B A5B A7B % x 10
20th Order harmonic A3C A5C A7C % x 10
21st Order harmonic A3D A5D A7D % x 10
22nd Order harmonic A3E AS5E A7E % x 10
23rd Order harmonic A3F A5F ATF % x 10
24th Order harmonic ALQ A60 A80 % x 10
25th Order harmonic AL Ab1 A81 % x 10
26th Order harmonic A42 Ab62 A82 % x 10
27th Order harmonic A43 A63 A83 % x 10
28th Order harmonic ALt Ab4 AB4 % x 10
29th Order harmonic ALS A6S5 A85 % x 10
30th Order harmonic ALb A66 A86 % x 10
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Table 21 (Continuation) : Modbus memory map (Table 3).

Parameter L1 Voltage L2 Voltage L3 Voltage Units

31st Order harmonic AL7 Ab7 A87 % x 10
Table 22: Modbus memory map (Table 4).

Parameter L1 Current L2 Current L3 Current Units
Fundamental Harm. A88-A89 AA8-AA9 AC8-ACY mA
2nd Order harmonic A8A AAA AAC % x 10
3rd Order harmonic A8B AAB ACB % x 10
4th Order harmonic A8C AAC ADC % x 10
5th Order harmonic A8D AAD ACD % x 10
6th Order harmonic A8E AAE ACE % x 10
7th Order harmonic A8F AAF ACF % x 10
8th Order harmonic A90 ABO ADO % x 10
9th Order harmonic A9 AB1 AD1 % x 10
10th Order harmonic A92 AB2 AD2 % x 10
1th Order harmonic A93 AB3 AD3 % x 10
12th Order harmonic A94 AB4 AD4 % x 10
13th Order harmonic A95 AB5 ADS % x 10
14th Order harmonic A96 AB6 AD6 % x 10
15th Order harmonic A97 AB7 AD7 % x 10
16th Order harmonic A98 AB8 AD8 % x 10
17th Order harmonic A99 AB9 AD9 % x 10
18th Order harmonic A9A ABA ADA % x 10
19th Order harmonic A9B ABB ADB % x 10
20th Order harmonic A9C ABC ADC % x 10
21st Order harmonic A9D ABD ADD % x 10
22nd Order harmonic A9E ABE ADE % x 10
23rd Order harmonic A9F ABF ADF % x 10
24th Order harmonic AAO ACO AEO % x 10
25th Order harmonic AA1 AC AE1 % x 10
26th Order harmonic AA2 AC2 AE2 % x 10
27th Order harmonic AA3 AC3 AE3 % x 10
28th Order harmonic AAL ACL AE4 % x 10
29th Order harmonic AA5 AC5 AE4 % x 10
30th Order harmonic AAG AC6 AE6 % x 10
31st Order harmonic AA7 AC7 AE7 % x 10

4.10.3.4. Deleting parameters.

All the Modbus map addresses are hexadecimal.
The 0x05 function is implemented for these variables.
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Table 23: Modbus memory map: Deleting parameters.

Parameters Address Valid data margin
Deleting energies 834 FFOO
Deleting maximum and minimum values 838 FFOO
Starting maximum demand 839 FFOO
Deleting the hour counters (All tariffs) 83D FFOO
Deleting the maximum value of the maximum demand 83F FFOO
i[i}:ebeﬂ:ir:/galigzrgies, maximum demand and maximum and min- 848 FFOO

4.10.3.5. Power status.
All the Modbus map addresses are hexadecimal.
The 0x04 function is implemented for this variable.

This variable indicates the quadrant in which the device is operating.

Table 24: Modbus memory map: Power status

Power status

Variable Address Default value

Power status 7D1 -

The variable format is shown in Table 25:
Table 25: Variable format: Power status.
Bit7 | Bit6 | Bit5 Bit &4 Bit 3 Bit 2 Bit 1 Bit 0

0 0 0 0 1: Capacitive 1: Inductive 1: Generated 1: Consumed

4.10.3.6. The unit’s serial number.

All the Modbus map addresses are hexadecimal.
The 0x04 function is implemented for this variable.

Table 26: Modbus memory map: Serial number.

The unit’s serial number

Variable Address Default value
Serial number 578 -579 -

4.10.3.7. Detection of incorrect direction of rotation (Version 4.05 or higher)

All the Modbus map addresses are hexadecimal.
The 0x04 function is implemented for this variable.
This variable indicates whether an incorrect direction of rotation has been detected in the voltages.

Table 27: Modbus memory map : Detection of incorrect direction of rotation.

Detection of incorrect direction of rotation

Variable Address Value
Detection of incorrect direction of rotation 7D5 0:No fault has been detected
1: Fault detected
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4.10.3.8. Device configuration variables.

All the Modbus map addresses are hexadecimal.
The 0x04 and 0x10 Functions are implemented for this variable.

The device’'s Modbus function does not check whether the variables recorded are within the correct
margins, they are only checked when they are read from the EEPROM. So if any parameter is recorded
with an incorrect value the device will be configured with its default value.

The Modbus configuration will not take effect until the device is reset.

4.10.3.8.1. Transformation ratios.

Table 28: Modbus memory map: Transformation ratios.

Transformation ratios
Configuration variable %) Address Valid data margin D:afle:-::alt
Voltage primary 2710-27M 1-599999 1
Voltage secondary 2712 1-999 1
Current primary 2713 1-10000 5
1. /1A
Current secondary 2714 5. /5 A 5
J'All variables must be programmed at the same time.
“Voltage ratio x Current ratio < 600000.
Note: The ratio is between the primary and the secondary.
4.10.3.8.2. Neutral current transformation ratios (CVM-C10-ITF-IN and CVM-C10-MC-IN).
Table 29: Modbus memory map: Neutral current transformation ratios.
Transformation ratios
Configuration variable © Address Valid data margin D:afﬁjuelt
Neutral current primary 271A 1-10000 5
1: .. /1A
(6)
Neutral current secondary 271B 5. /5 A 5
Y All variables must be programmed at the same time.
®)This variable is only programmed for the CVM-C10-ITF-IN model.
4.10.3.8.3. Number of quadrants
Table 30: Modbus memory map: Number of quadrants
Maximum demand
Configuration variable Address Valid data margin 2
value
Number of quadrants 2Bb64 0_: % quadrants 0
1: 2 quadrants
4.10.3.8.4. Measurement convention
Table 31: Modbus memory map: Measurement convention.
Measurement convention
Configuration variable Address Valid data margin Default value
0: Circutor
Measurement convention 2B86 1: IEC 0
2: |EEE
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4.10.3.8.5. Type of installation

Table 32: Modbus memory map: Type of installation

Type of installation
Configuration variable Address Valid data margin D:afﬁ:;lt
0:4-3FPh Three-phase network with 4 wires.
1:3- :-r'P:"lThree—phase network with 3 wires.
2:3- Fi‘g L7 Three-phase network with 3 wires, Aron.

Type of installation 2B5C 3.3 - '-:"C:H Two-phase network with 3 wires. 0
t2-2Ph Single-phase network with 2 wires, phase-to-
phase.

5:2- {Ph Single-phase network with 2 wires, phase-to-
neutral.
4.10.3.8.6. Maximum demand
Table 33: Modbus memory map: Maximum demand
Maximum demand
Configuration variable Address Valid data margin Dveafﬁ:gt
Integration period 274C 1- 60 minutes 15
4.10.3.8.7. Operating profile
Table 34: Modbus memory map: Operating profile
Operating profile
Configuration variable Address Valid data margin D:afﬁ:gt
0: Analyzer
Operating profile 2B60 1: User 0
2: Electrical energy efficiency, e?
4.10.3.8.8. Display backlight
Table 35: Modbus memory map: Backlight
Backlight
Configuration variable Address Valid data margin Dveafﬁ:::t
. 0: Always lit
Backlight 2B5E 5- 99 seconds 0
4.10.3.8.9. Activating the harmonics display screen
Table 36: Modbus memory map: Display of harmonics
Display of harmonics
Configuration variable Address Valid data margin Dveafﬁ:gt
. . 0:No
Display of harmonics 2B62 1 Yes 1
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4.10.3.8.10. CO, consumption and generation emissions.

Table 37: Modbus memory map: CO, consumption and generation emissions.

Circuter

CO, emissions
Configuration variable "®) Address Valid data margin DveafI&LueIt
Tariff 1 consumption emissions ratio 2724 0-1.9999 0
Tariff 2 consumption emissions ratio 2725 0-1.9999 0
Tariff 3 consumption emissions ratio 2726 0-1.9999 0
Tariff 1 generation emissions ratio 2728 0-1.9999 0
Tariff 2 generation emissions ratio 2729 0-1.9999 0
Tariff 3 generation emissions ratio 272A 0-1.9999 0
" All variables must be programmed at the same time.
®1They have 1 decimal place.
4.10.3.8.11. Cost of energy consumption and generation.
Table 38: Modbus memory map: Cost of energy consumption and generation.
Cost per kWh
Configuration variable /1% Address Valid data margin Dveafﬁjue't
Cost per kWh of tariff 1T consumption 272C 0-1.9999 0
Cost per kWh of tariff 2 consumption 272D 0-1.9999 0
Cost per kWh of tariff 3 consumption 272E 0-1.9999 0
Cost per kWh of tariff 1 generation 2730 0-1.9999 0
Cost per kWh of tariff 2 generation 2731 0-1.9999 0
Cost per kWh of tariff 3 generation 2732 0-1.9999 0
TAll variables must be programmed at the same time.
19They have 1 decimal place.
4.10.3.8.12. Programming alarms 1and 2 (Relays 1 and 2)
Note: Configuration parameters not available for the CVM-C10-FLEX model.
Table 39: Modbus memory map: Programming alarms 1and 2.
Programming alarms 1 and 2
Address
Configuration variable Valid data margin Default
Relay 1 Relay 2 value
Maximum value. 2AF8-2AF9 [ 2B02-2B03 depending on the variable 0
Minimum value 2AFA-2AFB | 2B04-2B05 depending on the variable 0
Variable code 2AFC 2B06 Table 15 0
Connection delay 2AFD 2B07 0-9999 seconds 0
Hysteresis: 2AFE 2B08 0-99 % 0
latch 2AFF 2809 0:No 0
1: Yes
Disconnection delay 2B00 2BOA 0-9999 seconds 0
Contacts status 2B01 2B0B 0 : Normally open 0
1: Normally closed
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4.10.3.8.13. Programming alarms 3 and 4 (Digital outputs T1 and T2)

Note: Configuration parameters not available for the CVYM-C10-FLEX, CYM-C10-ITF-IN and CVM-C10-
MC-IN models.

Table 40: Modbus memory map: Programming alarms 3 and 4.

Programming alarms 3 and &
Configuration variable Address Valid data margin LRl
Relay 1 Relay 2 value
Kilowatts per impulse 2B0C-2BOD | 2B16-2B17 0.001-999.999 kWh 0
Variable code 2B10 2B1A Table 18 0
Pulse width 2B1 2B1B 10-500 ms 100 ms

4.10.3.8.14. Digital inputs

Table 41: Modbus memory map: Configuration of digital inputs.

Address
Configuration variable Valid data margin Biezill
Input 1 Input 2 value
. 0: Tariff
)
Operating mode 2B66 2B67 1: Logic state 0

MIf Input 1is configured as a tariff and Input 2 is configured as a logic state (or vice versa) we will only have 2 tariffs.
We can also read the status of the digital inputs when they are in logic mode:

The 0x04 function is implemented for this variable.

Table 42: Modbus memory map: Status of the digital inputs (Logic state mode)

Status of digital inputs
Variable Address Default value
Status of digital inputs 4E20 -

The variable format is shown in Table 43:
Table 43: Variable format: Status of digital inputs.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
Input 2 Input 1
0 0 0 0 0 0 0: OFF 0: OFF
1:ON 1: ON

4.10.3.8.15. Digital outputs

Reading the status of the digital outputs.
The 0x04 function is implemented for this variable.

Table 44: Modbus memory map: Status of the digital outputs

Status of the digital outputs
Variable Address Default value
Status of the digital outputs LE2T -

The variable format is shown in Table 45:
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Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Output & | Output 3 | Output2 Output 1
0 0 0 0 0: OFF 0: OFF 0: OFF 0: OFF
1:ON 1: ON 1: ON 1:ON

4.10.3.8.16. Communications

Table 46: Modbus memory map: Communications

Communications
Configuration variable Address Valid data margin Dveafzuelt
Protocol 2742 0 : Modbus 0
1: Bacnet
Modbus and BACnet: Peripheral number 2743 0-255 1
Modbus : Transmission speed 2744 0: 9600 -1:19200 0
0: No parity
Modbus : Parity 2745 1: Odd parity 0
2: Even parity
. . 0 : 8 bits
Modbus : Data bits 2746 1:7 bits 0
. . 0 :1 stop bit
Modbus : Stop bits 2747 1:2 stop bits 0
BACnet: Device ID 2EEQ- 2EE1 0-999999 -
BAcnet: MAC 2EE2 0- 255 2

4.10.3.8.17. Password configuration

These variables allow you to lock or unlock access to the programming menu, and also allow you to
change the password code. The password code may only be changed through this command.

The device does not need you to enter the old password in order for it to record the new one; it records
the new one directly without any verification.

Table 47: Modbus memory map: Password configuration

Password
Configuration variable(™ Address Valid data margin Default value
Password value™ 2B70 0-9999 1234
Lock-Unlock 2B71 0: Unlock 0
1: Lock

12)You must program all the variables at the same time.

13 The password value is read and written in hexade

cimal.

Instruction Manual

83



CVvM-C10

Circuter

4.10.4. BACnet PROTOCOL

BACnet is a communications protocol for Building Automation and Control NETworks. This protocol
replaces the proprietary communications of each device, making it a set of common communication
rules that enables the complete integration of the building automation and control devices of different
manufacturers.

The device features BACNet MS/TP communications, following the specifications of ANSI/ASHRAE
135 (ISO 16484-5).

Using a RS485 connection, the device can connect to a BACnet and include all of the objects and
services defined in the attached PICS map (Protocol Implementation Conformance Statement). ( “4.70.5.
PICS MAP")

The default speed is 9600 bps and the MAC is 2 (node number), and can be changed on the
configuration screen or by entering the BaudRate and MAC_Address variables. The identifier (Device_
ID) can be changed on the configuration screen using the writing property over the variable or through
the Device_ID variable.

Another option is to overwrite the Object_Name in the Device object:
a) #Baud x — where x can be: 9600, 19200

b) #MAC x — where x can be: 0 ... 127

c) #ID x — where x can be: 0 ... 999999

For further information on the protocol: www.bacnet.org.
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4.10.5. MAPA PICS

PICS

Vendor Name: CIRCUTOR
Product Name: CVM-C10
Product Model Number: 0116
Application Software Version: 1.0
Firmware Revision: 0.7

BACnet Protocol Revision: 10

Product Description:

Circuter

| Electrical energy meter

BACnet Standardized Device Profile (Annex L)

| X BACnet Application Specific Controller (B-ASC)

List all BACnet Interoperability Building supported (see Annex K in BACnet Addendum 135d):

DS-RP-B Read Property

DS-WP-B Write Propery

DS-RPM-B Read Property Multiple
DM-DDB-B Dynamic Device Binding
DM-DOB-B Dynamic Object Binding
DM-DCC-B Device Communication Control
DM-RD-B Reinitialize Device

Which of the following device binding methods does the product support? (check one or more)

X Recive Who-Is, send I-Am (BIBB DM-DDB-B)

X Recive Who-Has, send |-Have (BIBB DM-D0B-B)

Standard Object Types Supported:

Analog Input Object Type

1. Dynamically creatable using BACnet's CreateObject service? No
2. Dynamically deleatable using BACnet's DeleteObject service? No
3. List of optional properties supported: max_pres_value min_pres_value

4. List of all properties that are writable where not otherw is a required by this standard

5. List of proprietary properties:

6. List of any property value range restrictions:

Properly Identifier

Object_Name max 32 characters

DESCRIPTION SYMBOL ID OBJECTS | OBJECT NAME UNITS
Tension fase-neutro Voltage phase to neutral V1 AlO Ph2NU1 %
Corriente Current A1 Al Ph1Current A
Potencia activa Active power kW1 Al2 ActPwrPh1 kW
Potencia reactiva Reactive power kvar 1 Al3 ReactPwrPh1 kvar
Factor de potencia Power factor PF1 Al4 PwrFactPh1 PF
Tension fase-neutro Voltage phase to neutral V2 Al5 Ph2NU2 V
Corriente Current A2 Al Ph2Current A
Potencia activa Active power kW 2 Al7 ActPwrPh2 kW
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DESCRIPTION SYMBOL ID OBJECTS | OBJECT NAME UNITS
Potencia reactiva Reactive power kvar 2 Al8 ReactPwrPh2 kvar
Factor de potencia Power factor PF 2 Al9 PwrFactPh2 PF
Tension fase-neutro Violtage phase to neutral V3 Ao Ph2NU3 v
Corriente Current A3 Al Ph3Current A
Potencia activa Active power kW 3 Al2 ActPwrPh3 kW
Potencia reactiva Reactive power kvar 3 A3 ReactPwrPh3 kvar
Factor de potencia Power factor PF 3 Al PwrFactPh3 PF
Potencia activa trifasica | Three phase active power kW 11 A5 ActPwOn3Ph kW
E‘i’éesr;;a inductiva iTnh drﬁcetiﬁ’lzasgvgifd“’e kvarL Il A6 InductPwOn3Ph kvarl
E?F?S”ig'aa capacitiva iTnh drjstﬁlzasgmf:fac't've kvarC Il A7 CapPwON3Ph kvarC
Cos @ trifasico Three phase cos ¢ Cos o Il A8 Cosphi Cos @
tFjng;tsoircge potencia Three phase power factor PEIlI A9 PwFacton3Ph PF
Frecuencia (L2) Frequency Hz Al20 Frequency Hz
Tension fase-fase Voltage phase to phase V12 Al21 Ph2PhU12 v
Tension fase-fase Voltage phase to phase V23 Al22 Ph2PhU23 v
Tension fase-fase Violtage phase to phase V31 Al23 Ph2PhU31 V
%THD V %THD V %THD V1 Al24 THDVal_U1 %THD
%THD V %THD V %THD V2 Al25 THDVal_U2 %THD
%THD V %THD V %THD V3 Al26 THDVal_U3 %THD
%THD A %THD A %THD A1 AI27 THDVal_I1 %THD
%THD A %THD A %THD A2 A28 THDVal_I2 %THD
%THD A %THD A %THD A3 Al29 THDVal_I3 %THD
Energia activa Active energy kW-h il Al30 ActEnergy kW-h
Ecaergla reactiva induc- Reactive inductive energy [ kvarL-h Il Al31 InductEnergy kvarL-h
Eirt]if/ragla reactiva capa- Erfsrcgt;/e capacitive kvarC-h Il Al32 CapEnergy kvarC-h
E{;‘;rgia Aparente trifa- Z:;ergyphase aparent KVA-h II AI33 AppEnergy KVA-h
Energia activa generada Z?trii\e/i Elgzigeygenerated kW-h Il (-) Al34 ActEnergy_exp kW-h
Energia nductiva gene- | Tree phase generated | ortonii ()| a5 | indEneray_exp | kverton
Energia capacitiva ge- Three phase genera-
nerada ted reactive capacitive kvarC+h IlI(-) Al36 CapEnergy_exp kvarC-h
energy
Erergia aparente gene- | Three phase generated | ypnin() | A7 | AppEnergy e | kA
(Crf]g('f;‘)te trifasica Igrrreeenfhase average I_AVG AI38 AvgValCurr3Ph I_AVG
Corriente de neutro Neutral current In AlI39 NeutralCurrent In
Potencia aparente L1 Aparent power L1 kVA Al40 AppPwrPh kVA
Potencia aparente L2 Aparent power L2 kVA Al AppPwrPh2 kVA
Potencia aparente L3 Aparent power L3 kVA Al42 AppPwrPh3 kVA
Potencia aparente Three phase aparent VA AlL3 AppPw3Ph VA

trifasica

power
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DESCRIPTION SYMBOL ID OBJECTS | OBJECT NAME UNITS
Maxima demanda I Maximum demand I1 Md (A1) Albb MaxDemand_A1 A
Maxima demanda 12 Maximum demand 12 Md(A2) Al45 MaxDemand_A2 A
Maxima demanda I3 Maximum demand I3 Md(A3) Al4b MaxDemand_A3 A
Maxima demanda A Maximum demand A Alll Al47 MaxDemand_A A
Maxima demanda kW Maximum demand kW kW I Al48 MaxDemand_kW kW
Maxima demanda kVA Maximum demand kVA kVA Il Al49 MaxDemand_ kVA kVA
Analog Value Object Type
1. Dynamically creatable using BACnet's CreateObject service? No
2. Dynamically deleatable using BACnet's DeleteObject service? No
3. List of optional properties supported:
4. List of all properties that are writable where not otherwise required by this standard
5. List of propietary properties:
Property Identifier Property Datatype Meaning
5. List of object identifiers and their meaning in this device
Object ID Object Name Description
AV1 MAC_Address MAC
AV2 BaudRate BAUD RATE
AV3 Device_ID DEVICE ID
Device Object Type
1. Dynamically creatable using BACnet's CreateObject service? No
2. Dynamically deleatable using BACnet's DeleteObject service? No
3. List of optional properties supported: Description, Protocolo_Conformance_Class
4. List of all properties that are writable where not otherwise required by this standard
Object_Name
Max_Master
Max_Info_Frames
Object_Identifier
5. List of propietary properties:
5. List of any property value range restrictions
Property Identifier Restrictions
Object_Name < 32 bytes
Object_ldentifier Device Type only
Number_Of_APDU_Retries 0-255
APDU_Timeout 0-65535 miliseconds
Vendor_ldentifier 0-65535

Data Link Layer Options (check all that supported):

[ x | MS/TP master (Clause 9), baud rate(s): 9.6, 19.2kB/s |
Character Sets Supported (check all that apply):

Indicating support for multiple character set does not imply that they can all be supported simultaneously.

[ x | ANSI X34 |
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5.- TECHNICAL FEATURES

AC Power supply

Rated voltage

95 .20V~ £10%

Frequency 50...60 Hz
Consumption 4.6 VA
Installation category CAT Il 300 V

DC Power supply
Rated voltage 105 ...272V = +10% 23..109V = £ 10% ™
Consumption 2..6W 35..3W
Installation category CAT I 300 V

(1 Only available for references M5591100F0000, M5592100F0000, M5592100F0V00, M5594200F00000 and M5596100F0000.

Voltage measurement circuit

Rated voltage (Un) 300 V Ph-N, 520 V Ph-Ph
Voltage measurement margin 5..120% Un
Frequency measurement margin 45 ... 65Hz
Input impedance 440 kQ
Min. voltage measurement (Vstart) 15V
Installation category CAT I 300 V
Current measurement circuit
CVM-C10-FLEX Measure through Rogowski sensors.
CVM-C10-ITF CVM-C10-MC
CVM-C10-ITF-IN CVM-C10-MC-IN
Nominal current (In) ../5A0../TA ../0.250 A
CVM-C10-mV CVM-C10-FLEX
../0.333V ../100 mV ~
CVM-C10-ITF-IN CVM-C10-FLEX
../5A0../TA ../100 mV ~
Neutral current measurement
CVM-C10-MC-IN
../0.250 A
CVM-C10-ITF CVM-C10-MC
CVM-C10-ITF-IN CVM-C10-MC-IN
Current measurement margin 2..120% In 210..<100% In
CVM-C10-mV CVM-C10-FLEX
2..120% In 0.2..200% In
CVM-C10-ITF CVM-C10-MC
CVM-C10-ITF-IN CVM-C10-MC-IN
Maximum current, impulse < 1s 100 A 100 A
CVM-C10-mV CVM-C10-FLEX
1.2 1In 2In
CVM-C10-ITF CVM-C10-MC
CVM-C10-ITF-IN CVM-C10-MC-IN
Min. current measurement (Istart) 10 mA 0.2%In
CVM-C10-mV CVM-C10-FLEX
6.66 mV 02 mV~
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(Continuation) Current measurement circuit

CVM-C10-ITF CVM-C10-MC
CVM-C10-ITF-IN CVM-C10-MC-IN
Consumption 0.9 VA 0.18 VA
CVM-C10-mV CVM-C10-FLEX
0.033 mVA 0.004 VA
Installation category CAT I 300 V
Measurement accuracy (UNE-EN 61557-12)
CVM-C10-ITF CVM-C10-MC 7
Model CVM-C10-ITF-IN CVM-C10-MC-IN 7 CVM-C10-mV

Voltage measurement

0.5% + 1 digit

0.5% + 1 digit

0.5% + 1 digit

Current measurement

0.5% + 1 digit

0.5% + 1 digit

0.5% + 1 digit

Frequency measurement

0.5%

0.5%

0.5%

Active power measurement

0.5% + 2 digits

1% + 2 digits

0.5% + 2 digits

Reactive power measurement

1% =+ 2 digits

2% =+ 2 digits

2% + 2 digits

Active energy measurement Class 0.5s 9 (1 =2 0.1In) Class 1 Class 1
Reactive energy measurement Class 1 (® (1 2 0.1In) Class 2 Class 2
15 According to IEC 62053-22.
(%) According to IEC 62053-24.
(7} Measurement range:
PF:1 PF:0.5
Measurement range >10% ..<100% | =20% ..<100%

Measurement accuracy (With sensors) (UNE-EN 61557-12)

Model CVM-C10-FLEX (8
Voltage measurement +0.5% + 1 decimal
Current measurement +3%
Frecuency measurement +0.5%
Active power measurement + 4%
Reactive power measurement + 4%

(18) See section “3.3.- CVM-C10-FLEX: ROGOWSKI SENSORS”

Pulse outputs (CVM-C10-ITF CYM-C10-MC and CVM-C10-mV)

Quantity 2
Type NPN ouputs
Maximum voltage 2LV =
Maximum current 50 mA

Maximum frequency

16 impulses / sec

Pulse width

30 ms to 500 ms (Programmable)

Relay outputs (CVM-C10-ITF, CVM-C1

0-ITF-IN, CVM-C10-MC, CVM-C10-MC-IN, CVM-C10-mV )

Quantity 2

Max. voltage open contacts 250V~
Maximum current 6A
Maximum switching power 1500 W (ACT)

Electrical life (250 VAC/ 5A)

60x10° cycles

Mechanical life

10x10° cycles

Instruction Manual
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Digital inputs ™

Quantity 2
Type NPN Potential free contact
Insulation optoisolated

(9 Must be connected to SELV circuit.

Communications

Modbus RTU BACnet
Bus RS-485 MS/TP
Protocol Modbus RTU BACnet
Baud rate 9600 -19200
Stop bits 1-2 1
Parity without - even - odd without

User interface

Display LCD Custom COG
Keyboard Capacitive, 3 keys
LED 3 LED

Environmental features (CVM-C10-ITF and CVM-C10-ITF-IN)

Protection degree 2

Operating temperature -10°C ... +60°C

Storage temperature -10°C ... +65°C

Relative humidity (non-condensing) 5..95%

Maximum altitude 2000 m
IP21

Front panel: IP51 (IP64 with accessory)

Environmental features (CVM-C10-MC, CVM-C10-MC-IN, CVM-C10-mV and CVM-C10-FLEX)

Protection degree ?°

Operating temperature -5°C ... +45°C

Storage temperature -10°C ... +450°C

Relative humidity (non-condensing) 5..95%

Maximum altitude 2000 m
IP21

Front panel: IP51 (IP64 with accessory)

29 This pollution degree hasn't been tested by UL.

Mechanical features

Dimensions ( Figure 35)

96.7x96.7x62.5 mm

Weight 330 gr
Surround Self-extinguishing VO plastic
Attachment Panel

Standards

Safety of electronic measuring units

UNE EN 61010: 2010

Electromagnetic compatibility (CEM). Part 6-3: Generic standards. Emission
standard for residential, commercial and light industry environments.

UNE EN 61000-6-3:2007

Electromagnetic compatibility (CEM). Part 6-1: Generic standards. Immunity in
residential, commercial and light industry environments

UNE EN 61000-6-1:2007

Coordination of the insulation of units installed in low voltage systems (net-

IEC 664:2007
works).
VDE 0110
Test for flammability of plastic materials for parts in devices and appliances UL 94
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(Continuation) Standards

Electromagnetic compatibility (EMC). Generic standards. Immunity for indus-

. . BS EN 61000-6-2
trial environments

Electromagnetic compatibility (EMC). Generic standards. Emission standard

. ’ . BS EN 61000-6-4
for industrial environments

Safety requirements for electrical equipment for measurement, control, and

laboratory use - Part 1: General requirements UL/CSA 61010-1 3rd edition

60.9 9.7

10.9 50

2.5

91.8
96.7

Figure 35: Dimensions of the CVM-C10.
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6.- MAINTENANCE AND TECHNICAL SERVICE

In the case of any query in relation to device operation or malfunction, please contact the CIRCUTOR
SA Technical Support Service.

Technical Assistance Service

Vial Sant Jordi, s/n, 08232 - Viladecavalls (Barcelona)

Tel: 902 449 459 ( Espana) / +34 937 452 919 (outside of Spain)
email: sat@circutor.com

7.- GUARANTEE

CIRCUTOR guarantees its products against any manufacturing defect for two years after the delivery
of the units.

CIRCUTOR will repair or replace any defective factory product returned during the guarantee period.

« No returns will be accepted and no unit will be repaired or replaced if it is not accom-
panied by a report indicating the defect detected or the reason for the return.
«The guarantee will be void if the units has been improperly used or the storage, instal-
lation and maintenance instructions listed in this manual have not been followed. “Im-
proper usage” is defined as any operating or storage condition contrary to the national
electrical code or that surpasses the limits indicated in the technical and environmental
features of this manual.
« CIRCUTOR accepts no liability due to the possible damage to the unit or other parts of
the installation, nor will it cover any possible sanctions derived from a possible failure,
improper installation or “improper usage” of the unit. Consequently, this guarantee does
not apply to failures occurring in the following cases:
- Overvoltages and/or electrical disturbances in the supply;
- Water, if the product does not have the appropriate IP classification;
- Poor ventilation and/or excessive temperatures;
- Improper installation and/or lack of maintenance;
- Buyer repairs or modifications without the manufacturer’s authorisation.
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