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 SAFETY PRECAUTIONS

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

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

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

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 or serious injury to personnel. Defective installation or maintenance may also 
lead to the risk of fi re.
Read the manual carefully prior to connecting the unit. Follow all installation and maintenance 
instructions throughout the unit’s working life. Pay special attention to the installation stan-
dards 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 in injury or damage to the unit and /or installations.

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

 DISCLAIMER

CIRCUTOR, SA reserves the right to make modifi cations to the device or the unit specifi ca-
tions 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 
specifi cations 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
01/18 M068B01-03-18A Initial Version

Note: The images of the devices are for illustrative purposes only and might differ from the orig-
inal device.
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 1�- TYPES OF INSTALLATIONS

These installations are of the “Instantaneous self-consumption in installations connected 
to the residential grid” type. A wide range of kits is offered, with compensated power ratings 
ranging from 1.5 kW to 100 kW for single and three-phase networks (see Table 4).
 
The self-consumption PV KITS comprise the following elements:

	 270 Wp polycrystalline modules
	 Secondary support structure used to secure the modules (see Annex 1)
	 Inverter(s) connected to the grid

In addition, the PV KITS can be supplied with their corresponding electric panels installed, 
which include the protection elements for the DC side (StringBox) and for the AC side at the 
inverter output (CombinerBox). 

To guarantee the instantaneous self-consumption, the CombinerBox electric panels feature 
CIRCUTOR'S CDP devices (Dynamic Power Control), which can instantaneously adjust the 
power generated by the photovoltaic inverters to the consumption demand in real time. There-
fore, this guarantees zero injection into the electrical network.

  

RS-485

CDP-0

CVM MINI

MC3

MC3
RS-422 / RS-485

Inverter
Reverse 
current 
relay

Figure 1: Instantaneous self-consumption installation diagram�
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 2�- PHOTOVOLTAIC GENERATION PROFILE COMPARED WITH THE CONSUMPTION 
PROFILE

         2.1.- ESTIMATING THE ANNUAL ENERGY GENERATION PROFILE

The monthly energy is calculated to estimate the possible energy produced on the inclined 
surface of the solar generator, the sum of which will be used to calculate the “Annual Specific 
Production” factor, expressed in kWh.

The following initial premises will be used to calculate this, for example:

Table 2:Starting data

Starting data
Location Central Spain (Area IV)
Tilt-Orientation Optimal
Peak Power 1,200 Wp
Nominal Power 1,500 Wn
Global Performance Ratio(1) 0.75
Type of Structure Static

(1)Global performance of the system, calculated as the Performance Ratio (PR), including the effects of dirt on 
panels, operating temperature, coupling losses, inverter efficiency, wiring losses, etc.)

The specific annual energy produced by the solar power generator is estimated as expressed 
in the table below:

Table 3:Estimation of generated energy (Pp = 1�2 kWp)

Estimation of generated energy (Pp = 1�2 kWp)
Daily Em� (kWh) Monthly Em� (kWh)

January 3.2 100
February 3.7 102
March 4.6 141
April 5.0 149
May 5.3 164
June 5.4 163
July 5.5 170
August 5.3 164
September 4.9 146
October 4.2 131
November 3.2 97
December 3.0 91
Annual mean 4�4 135
Year Total 1,618
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Figure 2: Estimating the Annual Specific Production, according to starting data for Spain.

         2.2.- ESTIMATING THE CONSUMPTION PROFILE

The type of installation described in this document is perfect for consumption profiles that 
are mainly consuming during daytime periods, since there are no storage possibilities for 
this instantaneous self-consumption profile and, therefore, generation must occur during in-
stantaneous consumption.

In the case of residential consumption profiles, it is considered that 50% of the total 
daily energy is consumed during daytime hours (central hours of the day, between 8:00 
a.m. and 6:00 p.m.).

In the case of consumption profiles of the tertiary-commercial and industrial sec-
tors, it is considered that 80% of the total daily energy is consumed during daytime hours 
(central hours of the day, between 8:00 a.m. and 6:00 p.m.).

According to the standard daily consumption profile, the solar generation curve and instanta-
neous consumption are adjusted accordingly (adaptation of the power and sizing of the solar 
installation). The objective set forth is to achieve an optimum solution that maximises the eco-
nomic profitability of the project, minimising surplus energy through interaction, using loads that 
can be managed and guaranteeing that the energy produced from photovoltaic sources is used 
as much as possible in self-consumption.

The chart below shows an example in which the energy of the solar generator (5 kW) is inte-
grated into the instantaneous consumption of an installation, with a "luxury" home or tertiary 
sector profile. The chart shows the quantity of energy that can be integrated with loads that can 
be managed or transferring consumption to the central hours of the day:

Figure 3:Profile: Solar Generation - Consumption - Self-consumption - Energy for loads that can be managed 
(CDP-G)
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 3�- DESCRIPTION OF THE KITS
    
To select the kit that best suits your consumption, CIRCUTOR offers a range of 32 kits, with 
consumption power ratings ranging from 1�5 kW to 100 kW; you can adapt or add specific per-
formance features to the kit by selecting the options shown in the attributes table below, Table 4.

Table 4:Energy and technical features of each CIRCUTOR PV KIT

Ref Mains type PV DC 
Power

No� of PV 
modules

Solar ther-
mal collector 

surface

No� of
 inverters

Inverter 
power

Total AC 
Power

FV 1.5-S KIT Single-phase 
230 V 1.35 kWp 5 9.8 m2 1 1.5 kW 1.5 kW

FV 1.5-S-PRO KIT Single-phase 
230 V 1.89 kWp 7 13.7 m2 1 1.5 kW 1.5 kW

FV 2.5-S KIT Single-phase 
230 V 2.97 kWp 11 21.5 m2 1 2.5 kW 2.5 kW

FV 2.5-S-PRO KIT Single-phase 
230 V 3.24 kWp 12 23.4 m2 1 2.5 kW 2.5 kW

FV 3-S-T KIT Three-phase 
3x230/400 V 3.24 kWp 12 23.4 m2 1 3 kW 3 kW

FV 4.5-M KIT Three-phase 
3x230/400 V 4.05 kWp 15 29.2 m2 3 1.5 kW 4.5 kW

FV 5-S KIT Single-phase 
230 V 5.40 kWp 20 39 m2 1 5 kW 5 kW

FV 5-S-PRO KIT Single-phase 
230 V 5.94 kWp 22 42.9 m2 1 5 kW 5 kW

FV 5-S-T KIT Three-phase 
3x230/400 V 5.40 kWp 20 33 m2 1 5 kW 5 kW

FV 5-S-PRO-T KIT Three-phase 
3x230/400 V 5.94 kWp 22 39 m2 1 5 kW 5 kW

FV 6-M KIT Three-phase 
3x230/400 V 7.29 kWp 27 52.7 m2 3 2 kW 6 kW

FV 6-S KIT Three-phase 
3x230/400 V 7.02 kWp 26 50.7 m2 1 6 kW 6 kW

FV 6-S-PRO KIT Three-phase 
3x230/400 V 7.56 kWp 28 54.6 m2 1 6 kW 6 kW

FV 7.5-M KIT Three-phase 
3x230/400 V 8.10 kWp 30 58.5 m2 3 2.5 kW 7.5 kW

FV 9-M KIT Three-phase 
3x230/400 V 9.72 kWp 36 70.2 m2 3 3 kW 9 kW

FV 9-S KIT Three-phase 
3x230/400 V 9.18 kWp 34 66.3 m2 1 8 kW 8 kW

FV 9-S-PRO KIT Three-phase 
3x230/400 V 9.72 kWp 36 70.2 m2 1 8 kW 8 kW

FV 11-S KIT Three-phase 
3x230/400 V 11.34 kWp 42 81.9 m2 1 10 kW 10 kW

FV 11-S-PRO KIT Three-phase 
3x230/400 V 11.88 kWp 44 85.8 m2 1 10 kW 10 kW

FV 15-M KIT Three-phase 
3x230/400 V 16.20 kWp 60 117 m2 3 5 kW 15 kW

FV 15-M-PRO KIT Three-phase 
3x230/400 V 17.82 kWp 66 128.7 m2 3 5 kW 15 kW

FV 15-S KIT Three-phase 
3x230/400 V 16.20 kWp 60 117 m2 1 15 kW 15 kW

FV 20-S KIT Three-phase 
3x230/400 V 22.68 kWp 84 163.8 m2 1 20 kW 20 kW
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Table 4 (continuation): Energy and technical features of each CIRCUTOR PV KIT

Ref Mains type PV DC 
Power

No� of PV 
modules

Solar ther-
mal collector 

surface

No� of 
inverters

Inverter 
power

Total AC 
Power

FV 20-S-PRO KIT Three-phase 
3x230/400 V 23.76 kWp 88 171.6 m2 1 20 kW 20 kW

FV 25-M KIT Three-phase 
3x230/400 V 25.92 kWp 96 187.2 m2 2 12.5 kW 25 kW

FV 25-M-PRO KIT Three-phase 
3x230/400 V 29.16 kWp 108 210.2 m2 2 12.5 kW 25 kW

FV 30-M KIT Three-phase 
3x230/400 V 34.02 kWp 126 245.7 m2 2 15 kW 30 kW

FV 30-M-PRO KIT Three-phase 
3x230/400 V 35.64 kWp 132 257.4 m2 2 15 kW 30 kW

FV 40-M-PRO KIT Three-phase 
3x230/400 V 47.52 kWp 176 343.2 m2 2 20 kW 40 kW 

FV 60-M-PRO KIT Three-phase 
3x230/400 V 71.28 kWp 264 514.8 m2 3 20 kW 60 kW

FV 80-M-PRO KIT Three-phase 
3x230/400 V 95.04 kWp 352 686.4 m2 4 20 kW 80 kW

FV 100-M-PRO KIT Three-phase 
3x230/400 V  118.8 kWp 440 858 m2 5 20 kW 100 kW

 3.1.- VERSIONS AND ACCESSORIES FOR PV KITS

The selection table below shows the versions that can be requested with the PV KITS.

1 2 3 4 5 6 7 8 9 10 11 12 13

E 5 K x x x 0 0 0 Transformer
Table 5

Cut off power
Table 6

Electric panels
Table 7

Table 5:Transformers
Type Code

MC3-63 A 0
MC3-125 A 1
MC3-250A 2

MC1-20-150/200/250 3
MC1-30-250/400/500 4

MC1-55-500/1000/1500 5
MC1-80-1000/1500/2000 6

None * 7

Table 6:Cut off power
Type Code

Cut off power for AC CombinerBox protection elements of up to 15 kA 0
Cut off power for AC CombinerBox protection elements of up to 55 kA 1
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Table 7:Electric panels
CDP Protection and Control Complement

Type Code
CDP CB S-1-1-1-16-30 (compatible with FV 1.5-S / 1.5-S-PRO / 2.5-S / 2.5-S-PRO Kits) 1 0

CDP CB S-1-1-1-16-300 (compatible with FV 1.5-S / 1.5-S-PRO / 2.5-S / 2.5-S-PRO Kits) 2 0
CDP CB S-2-1-1-25-30 (compatible with FV 5-S / 5-S-PRO Kits) 3 0
CDP CB S-2-1-1-25-300 (compatible with FV 5-S / 5-S-PRO / PVS M2M Kits) 4 0
CDP CB T-2-2-1-25-300 (compatible with FV 3-S-T / FV 5-S-T / 5-S-PRO-T / 6-S / 6-S-PRO / PVS M2T Kits) 5 0
CDP CB T-0-0-1-25-300 + 1 CDP SB 2-1-1 (compatible with FV 9-S / 9-S-PRO / 11-S / 11-S-PRO Kits) 6 0
CDP CB T-0-0-1-25-300 + 1 CDP SB 4-2-2 (compatible with FV 15-S Kits) 7 0
CDP CB T-0-0-2-25-300 + 2 CDP SB 4-2-2 (compatible with CDP 25-M / 25-M-PRO / 30-M / 30-M-PRO 
Kits) 8 0

CDP CB C-0-0-3-25-300 + 3 CDP SB 2-1-1 (compatible with CDP 15-M/ 15-M-PRO Kits) 9 0
CDP CB C-1-3-3-16-300 (compatible with CDP 4.5-M/ 6-M/ 7.5-M/ 9-M Kits) A 0
CDP CB T-0-0-2-40-300 + 2 CDP SB 4-2-2 (compatible with CDP 40-M-PRO Kits) B 0
CDP CB T-0-0-3-40-300 + 3 CDP SB 4-2-2 (compatible with CDP 60-M-PRO Kits) C 0
CDP CB T-0-0-4-40-300 + 4 CDP SB 4-2-2 (compatible with CDP 80-M-PRO Kits) D 0
CDP CB T-0-0-5-40-300 + 5 CDP SB 4-2-2 (compatible with CDP 100-M-PRO Kits) E 0
CDP CB T-0-0-1-40-300 + 1 CDP SB 4-2-2 (compatible with CDP 20-S / CDP 20-S-PRO Kits) I 0

CDP Protection and Control Complement and PV-Monitor monitoring
CDP PV T-0-0-1-40-300 + 1 CDP SB 4-2-2-TRH16 + environmental sensors  
 (compatible with CDP 15-S/ 20-S / 20-S-PRO Kits) 0 1

CDP PV T-0-0-2-25-300 + 1 CDP SB 8-4-4-TRH16 + environmental sensors  
 (compatible with CDP 25-M/ 25-M-PRO / 30-M / 30-M-PRO Kits) 0 2

CDP PV T-0-0-2-40-300 + 1 CDP SB 8-4-4-TRH16 + environmental sensors  
 (compatible with CDP 40-M-PRO Kits) 0 3

CDP PV T-0-0-3-40-300 + 1 CDP SB 12-3-3-TRH16 + environmental sensors  
 (compatible with CDP 60-M-PRO Kits) 0 4

CDP PV T-0-0-4-40-300 + 1 CDP SB 16-4-4-TRH16 + environmental sensors 
  (compatible with CDP 80-M-PRO Kits) 0 5

* If the use of /5 A open-core transformers is required to measure the installation's consumption (due to the pres-
ence of busbars or diameters with a larger cross section), they must be taken into account separately from this KIT, 
together with 1 CVM-MINI-ITF- RS485-C2 power analyser.
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 4�- FUNCTIONS OF THE CDP KIT ELEMENTS
    

        4.1.- DYNAMIC POWER CONTROL (CDP)

Figure 4: CDP�

The CDP dynamically regulates the power generated by the solar inverter 
with the power demand, thus achieving zero injection into the grid.

Measurement and recording of electrical parameter data of the installa-
tion consumption and energy input from the electrical network in real time.

Web server allowing the data for the main parameters of the solar installa-
tion to be monitored and stored locally and remotely.

Downloading of historical operating data indicating the start and end 
dates. The data is provided in a file with a format compatible with spread-
sheets

Control with reverse power relay, adding redundant safety to ensure zero 
injection into the grid, as required by some distribution companies.

         4.2.- THREE-PHASE POWER ANALYSER (CVM-MINI)

In the case of the kits for three-phase installations, the energy supplied by the electrical network 
must be measured, using a CVM-Mini three-phase power analyser with built-in communication 
system. This analyser can show the instantaneous values of the main electrical parameters on 
the display, among other functions, so the user can monitor them on-site. In addition, it features 
a communications port, which allows the CDP controller to use this data and manage the pho-
tovoltaic generation processes accordingly and, if required, control the process to guarantee 
zero injection into the electrical network.

Some of its main features are:

 DIN rail format, with only 3 DIN rail modules 
RS-485 communications (Modbus-RTU)
 With ITF technology: galvanic insulation protection
Selection of the parameters to display
 Selection of the default page 
 Sealable
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Figure 5: CVM-Mini�

Table 8: CVM-Mini Dimensions and Connections
Dimensions Connection

52,5

85

67,9
43,5

45

 

S2

P2

S1

P1

L1

L2

L3

N

S2

P2

S1

P1

S2

P2

S1

P1

N
 

 

Vaux.

         4.3.- EFFICIENT CURRENT TRANSFORMERS (MC3/1)

Efficient transformers can monitor the current of the AC part with a consumption and losses that 
are lower than standard current transformers. This is thanks to the adaptation of the current 
secondary to levels compatible with CIRCUTOR's power analysers or controllers, as well as to 
the reduction of the size of the core. This facilitates the measuring process in many installations 
in which the panel space is of reduced dimensions.

The PV KITS are supplied with MC3 efficient transformers with a 63 A primary by default, which 
is the correct value for the consumption proposed in these kits.

Table 9:MC3/1 Transformers

Type Maximum 
current

Internal
 diameter

MC3-63 63 A 7.1 mm

MC3-125 125 A 14.6 mm

MC3-250 250 A 26 mm

As an option, CIRCUTOR can adapt these current transformers, supplying transformers with a 
higher measuring current and, as a result, larger dimensions (see Annex 3).
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Table 10:MC3 Dimensions and Connections
Dimensions Connection

18,5 18,5

31,7

Ø 7,1

41

28 28
Ø  1

4,6

35,5 35,5

59,2

∅26,0

50050

MC3-63

MC3-125

MC3-250

Please refer to the diagram of the corresponding kit for 
more information about the corresponding connections 

of each kit.

        4.4.- PHOTOVOLTAIC MODULE ASSEMBLY STRUCTURES

The structures used to assemble the photovoltaic systems are one of the most complex ele-
ments and each installation can have its own specific requirements.

Most material distributors only supply photovoltaic modules and inverters, since these compo-
nents do not require an extensive preliminary analysis of the installation, despite being the most 
important elements in photovoltaic power generation systems.

CIRCUTOR'S PV KITS offer a wide range of possibilities, according to the number of modules, 
type of roof and whether it requires higher tilting or not (see Annex 1).

Main features of the structures supplied:

Anodised aluminium profiles (high resistance in saline and/or corrosive environments, 
high resistance to scraping, higher electrical insulation, greater durability)

Pre-mounted triangles (reduce the installation time)

Exploded drawings

Generic assembly manual
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In case the available structures cannot be adapted to the requirements of your installation, you 
can acquire the PV KIT without the structures.

Figure 6:Support structures: with triangles for flat roofs and coplanar for sloping roofs.

         4.5.- INVERTERS

CIRCUTOR has selected the most suitable inverters to meet the power requirements of the 
different grid coupling connections (single or three-phase).

The inverters in each kit have been specifically designed to offer the top performance in the 
installation. This allows the customer to quickly choose the solution offering the highest perfor-
mance for their installation, making sure that CIRCUTOR has sized these kits for such purpos-
es.

The kits offer inverters ranging from approximately 1.5 kW (single-phase) to 20 kW (three-
phase), according to the power rating selected in each case.

In addition, CIRCUTOR can design special kits with higher power ratings. To do so, it is essen-
tial to dimension and select the most suitable elements, with the help of CIRCUTOR's qualified 
staff.

       
 4.6.- PROTECTION AND CONTROL CABINETS: STRING BOX (DC) AND 
COMBINER BOX (AC)

As an option, the kit can be supplied with the corresponding electric panels (see section “3.1.- 
VERSIONS AND ACCESSORIES FOR THE PV KITS”), with the possibility of including, in a single 
enclosure with a "Plug & Play" installation, all DC and AC protection elements, control devices 
used for the photovoltaic power self-consumption and demand management, as well as the 
communications system used to store and export all monitored variables.

For this, the StringBoxes are used, which are switch cabinets that group together the different 
PV strings coming from the photovoltaic panels, grouping together all of the necessary DC elec-
trical protection elements so that the user has everything in a single cabinet. 

Moreover, CIRCUTOR's StringBox TR panels can feature a multi-channel voltage and current 
measurement system (TRH16) to monitor the strings and guarantee the adequate preventive 
and corrective maintenance of the PV network. In addition, environmental measuring sensors 
are featured (radiation sensor and PV panel surface temperature sensor). 
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The inverter output is connected to the installation's switchboard with a CombinerBox pro-
tection panel, which incorporates all AC protection elements and the control and monitoring 
devices. 

The CombinerBox panels feature the following functions:

Thermal-magnetic, earth leakage and AC overvoltage protection
Power analyser (CVM-Mini)
CDP devices, to guarantee zero injection into the grid, as well as the monitoring devic-
es of the PV-Monitor-M solution (CombinerBox PV).

Figure 7:Example of an AC CombinerBox protection panel

The list with the features of all kit components is included in the corresponding technical da-
tasheet, the latest version of which can be downloaded from CIRCUTOR's web site ( www�
circutor�com)

        4.7.- PV-MONITOR-M

Instantaneous PV production values, grid consumption and building consumption (kW and 
kWh)
 Generation of charts (hourly, daily, monthly, etc.)
 Instantaneous energy balance (PV consumption vs PV generation (%))
 Calculation of the current month's self-consumption % (Solar fraction)
 Alarm setup (alerts sent via email)
 Setup screen with monthly PV production objectives
 Monthly indicators for the reduction of CO2 emissions, reduction in energy consumed from 
the electrical network and the equivalent amount saved on the bill.
 Detection of low performance of the PV installation (performance rate) 
 Environmental data (radiation, module temperature and ambient temperature)
 Photovoltaic string monitoring screen
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Figure 8:Configuration of devices and main screen of the PV Monitor-M.
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 5�- COMMENTS AND TERMS AND CONDITIONS OF THE OFFER 

The support structure and the type of current transformer used will be defined in detail after the 
order is received, according to the availability and singularities of the installation (see ANNEX 
1 and 3).

The different configurations have been dimensioned in accordance with the radiation in central 
mainland Spain with a 40º N latitude.

The solar radiation and produced energy calculations in this document are provided for infor-
mation purposes only and are to be regarded solely as estimates.

The following is excluded from the scope of supply of the CIRCUTOR PV KIT:

Mechanical assembly of the installation
Electrical installation
Legalisation procedures, according to RD 900/2015
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 ANNEX 1: TYPES OF SUPPORT STRUCTURES

With regards to the structure (and its anchoring elements) necessary for securing the photo-
voltaic modules, all proposed configurations will meet the following requirements and have the 
following features:

All structures and supports supplied meet the requirements stated in section "SE-AE 
Basic Document" of the CTE.

All structures are built in Anodised Aluminium, ensuring compliance with all quality 
standards in all environments and locations, as well as with any applicable regulations. 
The warranty covering the structure and its anchors is dependent on such elements be-
ing correctly installed and annual maintenance being carried out, as applicable under the 
current regulations.

The structure supplied includes the necessary anchoring elements required for attach-
ing the photovoltaic modules as well as the anchoring elements required for the struc-
ture, depending on the type of roof. Therefore, no exo-structure for adapting the roof, 
pergola or mast for installations between the roof and the structure of the photovoltaic 
modules is supplied. 

A generic assembly manual is supplied with each structure to facilitate installation. 
There is a very wide range of assembly options. Therefore, the purpose of this manual is 
to provide generic assistance (not specific assistance for each assembly) so that users 
can recognise the different pieces supplied for assembly and determine their position 
and/or function (generically) in the structure.

The type of structure must be defined for each installation, as well as the necessary 
anchoring elements, according to the material that forms the roof of the building, from 
the following:

AVAILABLE STRUCTURE TYPES
Installation 

diagram Description of the type of installation Type of tie

-Type 1: Simple structure parallel to sloping 
roof and N-S orientation.

-Stainless steel tile tie.
-M10 x 200 mm tie for attachment to iron or 
wood with waterproof washer.
-Metal plate roof tie with waterproof washer.

-Type 2: Double structure (high loads) para-
llel to sloping roof, with N-S orientation.

-Stainless steel tile tie.
-M10 x 200 mm tie for attachment to iron or 
wood with waterproof washer.
- Metal plate roof tie with waterproof was-
her.

-Type 3: 30º triangular structure on flat roof 
with N-S orientation. -M12x140 mm tie for concrete
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-Type 4: 30º triangular structure on sloping 
roof and E-W orientation.

- Metal plate roof tie with waterproof 
washer.

-Type 5: 30º triangular structure on sloping 
roof and no orientation.

- Metal plate roof tie with waterproof 
washer.

-Type 6: 20º triangular structure on sloping 
roof with N-S orientation.

- Metal plate roof tie with waterproof was-
her.

Figure 9:Available structure types



21Technical Report

PV KITS

 ANNEX 2: CALCULATION TABLES, ACCORDING TO THE SOLAR RADIATION AREAS 
IN SPAIN

A table with the reference values of each radiation area defined is attached, showing reference 
values for the specific location of each solar power installation:

Figure 10:Climatic zones, by Global Annual Solar Rad� on the Horizontal Surface H (CTE-HE)

Table 11: Calculation table, by climatic zone�

Climatic Zone kWh/m2 x day kWh/m2 x year Correction factor
I H < 3.8 H < 1,389 0.78 - 0.82
II 3.8 ≤ H < 4.2 1,389 ≤ H < 1,531 0.83 - 0.85
III 4.2 ≤ H < 4.6 1,531 ≤ H < 1,683 0.91 - 0.93
IV 4.6 ≤ H < 5 1,683 ≤ H < 1,825 1
V H ≥ 5 H ≥ 1,825 1.01 - 1.05

Note:  The correction factor shown in the above table will be applied according to the required 
climatic zone to update the value of:

Estimation of the Total Energy Generated per Year (KWh): 

Table of Expected Savings-production column, year 0 to year 25 (KWh)

Note: For a more accurate calculation of the radiation in a calculation area different to Area 
IV, please refer to the information about the radiation on a horizontal surface from an official 
source: (http://re�jrc�ec�europa�eu/pvgis/apps4/pvest�php#)
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 ANNEX 3: CURRENT TRANSFORMER SPECIFICATIONS 

To operate the automatic regulation system and control the photovoltaic production (CDP), it 
is necessary to provide the current reading of the installation downstream of the point of con-
nection of the photovoltaic energy installation, using a transformer with a suitable ratio for the 
consumption and the voltage to be measured. The most suitable MC toroidal transformer type 
for the installation must be specified:

MC3 Three-phase Transformers:

MC3-63 A / Internal diameter 7.1 mm
MC3-125 A / Internal diameter 14.6 mm
MC3-250 A / Internal diameter 26 mm                      

MC1 Single-phase Transformers with triple scale:

MC1-20-50/100/150 A / Internal diameter: 20 mm
MC1-35-50/100/150 A / Internal diameter: 35 mm
MC1-20-150/200/250 A / Internal diameter: 20 mm                      
MC1-30-250/400/500 A / Internal diameter: 30 mm                      
MC1-55-500/1000/1500 A / Internal diameter: 55 mm                      
MC1-80-1000/1500/2000 A / Internal diameter: 80 mm                      

If the use of /5 A open-core transformers is required to measure the installation's consumption 
(due to the presence of busbars or diameters with a larger cross section), they must be taken 
into account separately from this offer together with 1 CVM-MINI- RS485-C2 power analyser. 

TP /5A open-core transformers:

TP-23 (50-400 A) / Busbar: 20x30 mm
TP-58 (100-1000 A) / Busbar: 50x80 mm
TP-88 (250-1000 A) / Busbar: 80x80 mm      
TP-812 (500-2500 A) / Busbar: 80x120 mm
TP-816 (500-6000 A) / Busbar: 80x160 mm 
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 ANNEX 4: TECHNICAL FEATURES OF THE PV MATERIALS 

1�- PV Modules

Technology: polycrystalline
Nominal Power (Wp): 270
Dimensions(1): 1640*992*40 mm
Max� Power Tolerance: +5 (%)
Module Efficiency: 16.8 %
Maximum Voltage (VMP):  31.1 (V)
Current maximum voltage (IMP): 8.68 (A)
Open-circuit Voltage (VOC): 38.6 (V)
Short-circuit current (ISC): 9.07 (A)

(1)The dimensions of the PV modules must be observed to guarantee the compatibility of the mechanical 
assembly with CIRCUTOR's support structures. 

2�- PV Inverters

Certifications and Standards observed: according to RD 1699/2011
European Efficiency rating: > 97 %
Inverter design concept: without transformer
Number of MPPT trackers: 2
Protection against reverse polarity: yes
DC circuit breaker: yes

3�- Support structure for PV modules installed on roofs

CTE Certificate against climatic loads 
Anodised aluminium profiles
Stainless steel nuts and bolts
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