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EKO PV 
Measurement 
solutions 

• MP-180 (Cell)
• MP-160 / 165 (Module)
• MP-11 (Module string)
• PV-Blocks (Module) MP-160

MP-180

MP-11

PV-Blocks



MP-180
PV Cell evaluation system



MP-11
PV string performance evaluation. Portable 
IV checker (I/V STC)
High power input range 18kW (1000V / 30A)
Quick measurement time (Capacitor 
method)
Auto measurement schedule
Sensor unit with data logger (Irr,  PV Module 
temp)
PC operating / analysis software



MP-160
Module evaluation system
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PV Blocks
Powered by ReRa



Introduction

PV Blocks modular research 
system for PV module 
performance evaluation outdoors



PV Module 
performance
Outdoors

• Monitor performance outdoors (Mpp, Isc, Voc, IV, Tm STC, NOCT)
• Irradiance (GHI, Irr POA, DNI, DHI, Albedo, Spectral irradiance)
• Meteorological parameters (Ta, RH, P, Ws, Wd, Precipitation)

All data simultaneously measured and managed through one system 
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PV Module 
Performance
Environmental and atmospheric conditions

• IV  (Isc / Voc)
• Vp / Imp / Pmax
• TBP
• Irr

STC is an industry-wide standard to indicate 
the performance of PV modules 
and specifies a cell temperature of 25°C
and an irradiance of 1000 W/m2 with an air 
mass 1.5 (AM1.5) spectrum. These 
correspond to the irradiance and spectrum of 
sunlight incident on a clear day upon a sun-
facing 37°-tilted surface with the sun at an 
angle of 41.81° above the horizon.



PV-Blocks compliance
IEC standards:

- IEC 60904-1 – Part1 Measurement of 
photovoltaic current-voltage characteristics 

- IEC 60891 – Procedures for temperature and 
irradiance corrections to measured I-V 
characteristics



IEC 60904-1
Measurement of photovoltaic current-voltage characteristics

“The irradiance measurements shall be made using a PV reference device packaged and calibrated in 
conformance with IEC 60904-2 or IEC 60904-6 or a pyranometer.“

PVBlocks can be connected to any of the mentioned reference devices

“The temperature of the reference device and the specimen shall be measured using instrumentation 
with an accuracy of ±1 °C with repeatability of ±0.5 °C.” 

PVBlocks supports the measurement of Pt100 sensors and any digital temperature 
measurement device

“The measurement ranges of the data acquisition should be carefully chosen. If the test specimen is a 
module, the 4-wire connection should start at the terminals or connectors.”

The IV-Loads support a 4-wire connection.



IEC 60904-1
Measurement of photovoltaic current-voltage characteristics

“Isc: the IV-curve is extrapolated to zero voltage 
provided that voltage drop is not
higher than 3 % of the device open-circuit voltage 
and that there is a linear relationship
between current and voltage.”

“Voltages and currents shall be measured using 
instrumentation with an accuracy of ±0.2 % of the 
open-circuit voltage and short-circuit current 
using independent leads from the terminals of the 
specimen and keeping them as short as 
possible.”

Isc, Voc ±0.2 %  
of Isc

±0.2 %  
of Voc

10A, 40V ±20mA ±80mV
20A, 
120V

±40mA ±240mV

5A, 20V ±10mA ±40mV
1A, 80V ±2mA ±160mV



PV-Blocks is a powerful modular 
system to test the latest PV module 
technology  outdoors. It comprises an 
all-in-one solution for measuring IV-
curves, maximum power point tracking 
and full support for irradiance and 
meteorological data.



PV-Blocks
The PV-Blocks system consists of different 
modules called ‘ PV-Blocks’. 

Each PV-Block is targeted to a different 
measurement task. This can be, for 
example a current/voltage measurement 
of the PV panel, the back-panel 
temperature, the in-plane irradiance or the 
output of a professional weather station.

Another important feature of the PV-
Blocks is the direct integration of 
controllable loads (up to 600 Watt). These 
loads allow for full IV-curve measurements 
and positive voltage biasing.



Linux PC (PV Link)
485 Com controller
Power supply

PV-temp 
(PT-100 4Ch)

PV-Irr
(Analog 4Ch)

PV-Mod
(485 Modbus)

Irr POA 
(Ref cell)

Irr POA
(MS-80S)

PT-100 
(3W)

IV/MPP
Load

400W – 600W 
@Ta

PV-IV/MPP 
600
Pack

# 1 to 32 PV-Panels
Larger systems possible

PV-Base pack

SYSTEM CONFIGURATION

PV
Module
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PV-Mod
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MS-90 PLus

Irr DNI
Irr DHI
Irr GHI

Pvmet 500
Ta, P

RH, Ws
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MS-711
Spectral Irr

(300-1100nm)

STR-21S-SA
Irr Total 

Single Axis

STR-21G-S2
Irr DNI
Irr DHI
Irr GHI

MS-712
Spectral Irr

(900-1700nm)

MS-80S Albedo
Irr GHI
Irr GHIR

Metsens 500
Ta, P

RH, Ws
Wd
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Same voltage, double current

Parameter Value
Max Power IV Curve 1200W
Continuous Mpp
Power:
- Tambient < 30°C
- Tambient < 40°C
- Tambient < 50°C

900W
800W
700W

Voltage:
- maximum
- minimum

80V
<0.5V

Current 0 - 20A

High power option 1
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High power option 2 Parameter Value

Max Power IV Curve 600W

Continuous Mpp Power:
- Tambient < 30°C
- Tambient < 40°C
- Tambient < 50°C

800W
700W
600W

Voltage:
- maximum
- minimum

80V 
<0.5V

Current 8 - 20A

Passive MPP 
load

(40- 70% total energy)



1. PV Base pack
• Each PV Blocks system contains the PV Base pack
• PV Base Pack comprises

• Linux computer (PV-Link)
• 24VDC power supply (PSU), 
• Logical bus control unit (PV BASE)
• ethernet cable (10m).



The control software is running on the PV Link computer and 
can be accessed using any internet browser. The software 
handles scheduling of measurements, storing of data in a local 
database, configuration of the system and connected devices. 
All data can be easily exported in the most common formats 
(CSV, etc..). A full user management system is available to 
control the access levels of different users.

On the computer there are multiple ethernet ports, for a direct 
connection to, a laptop and one to connect to the local network. 
This way the user is free in the selection of the interface. When 
only the local network is used, it is impossible for intruders to 
access any data.

To install the base pack, the user must simply mount the 3 units 
on a standard T35 DIN-rail and apply AC power (100 – 240VAC) 
to the power supply. 



Specifications
PV base Pack
Input voltage 24 V DC
Input power max
Interface RS485

Power supply (PSU)
Input voltage range 100 V AC … 240 V AC (-15 % … +10 %)

Nominal output voltage 24 V DC
Nominal output current 5 A
Output power 120 W

Ambient temperature 
operation -25°C … 70°C

Computer (PV Link) Linux operating system / Web interface
Input voltage 9 … 36 V DC
Input power max
Memory 4 Gb
Storage 32 Gb SSD

Ambient temperature 
operation -25°C … 70°C



2. PV IV/MPP Pack

The PV IV/MPP Pack is used for the measurement of IV curves, MPP 
tracking and specific voltage biasing of PV Panels. The Load unit (IP 
55) can be installed outdoors close to the PV module.

Key features:
• The PV IV/MPP Pack is used for the measurement of IV Curves, 

MPP tracking and specific voltage biasing of PV Panels.
• IV/MPP Load Block (Installed outdoors).
• IV measurement up to 600W (Multiple loads for larger capacity > 

600W).
• Accurate MPP tracking (Impp / Vmpp / Pmpp)
• 10 to 20 m heatsink measurement cable (between IV/MPP Block 

and heatsink), 4Wire connection to PV modules (MC-4 connector)
• The measurement speed of an IV curve can be set from 200ms, 

up to 30 seconds (50 to 200 points, can be extended but affects 
measurement time).



2. PV IV/MPP Pack
Range (Load)

• 0 - 600W
• 1 – 80 (Default) / 120V (Optional) / 200V (Optional)
• 0 - 20A

Fan unit

The IV/MPP load unit is actively cooled by forced air and has 
over temperature safety protection.

Input voltage 24 V DC

Communication modules RS 485

Sweep time 0.2 – 30s
Curve direction Isc – Voc – Isc
Resolution 24 Bits
ADC Simultaneous
IV points 50, 100, 150, …



4. PV TEMP
The PV TEMP block handles the measurement of up to 4 temperature 
sensors connected to the back plane of PV Panels.

Key features:
• Pt100 temperature measurement of PV panels and PV cells
• Up to 4 PT-100 sensors per PV TEMP block
• 3-wire connection

Specifications:

Input voltage 24 VDC
Busload 0.1
Sensor Pt100
Connection 3-wire
Inputs 4
Accuracy 0.35ºC with PT-100/3W



5. PV IRR
The PV IRR block handles the measurement of up to 4 analog irradiance 
sensors (Pyranometers and reference cells).

Key features:
• High resolution input for analog sensors: pyranometers, reference 

cells
• 4 dedicated analog inputs
• High impedance sensor ready

Specifications:

Input voltage 24 VDC
Busload 0.1
Analog input 0 – 100mV
Resolution 24 bits
Inputs 4
Accuracy 0.1 µV



6. PV MOD
The PV MOD block can be used to integrate external instruments that 
support the MODBUS RTU protocol.

Key features:
• Modbus RTU connection
• Integration of external EKO sensors (weather stations, DNI sensors, 

Pyranometers)

Specifications:

Input voltage 24 VDC
Input terminals (A/B) 4 (8 sensors of same type)

Supported sensors EKO Smart sensors (80S / 60S / 40S), MS-
711, MS-90-Plus+, Metsens500, PVmet500

MODBUS RTU
Baudrate <= 115200



Software
Web-interface



Software
Functions

PV-Blocks user interface offers many functions to configure your 
measurements 

Key features:
• Web-browser UI
• Home screen (system status, measurement data)
• IV measurement data, settings, index values (STC, NOCT)
• Measurement Scheduler (applicable for each single modules)
• Easy System configuration (auto detection of modules, define 

sensors to be combined with IV measurement) 
• Automatic updates
• Phyton API for advanced user data management



IV Curve
For each PV module 



PV Modules
Settings PV modules 



Scheduler
Settings PV modules 



Hardware 
configuration
Settings PV modules 



Backup
Software updates



API
Phyton

PV-Blocks user interface offers a Phyton based API to give 
maximum flexibility to create your own data interface

Key features:
• Run phyton scrips on a separate PC
• Generated Phython script functions for easy integration  
• Create your preferred data download scripts.



PV modules grid 
connected
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Grid connected

• Connect PV-Blocks to the grid with PV-Switch and PV-monitoring modules
• Irradiance (GHI, Irr POA, DNI, DHI, Albedo, Spectral irradiance)
• Meteorological parameters (Ta, RH, P, Ws, Wd, Precipitation)

All data simultaneously measured and managed through one system 



PV-Switch pack 

(PV-IV/MPP + PV-Switch modules)

• Grid connected 
• PV Module testing (IV / MPP*)
• Power 0 - 600W
• Voltage 0.5 – 80V
• Current 0 - 20A

PV-Module PV-IV switch
µ-Inverter / 

Power
optimizer

PV-IV switch
pack

* µ-inverter



PV-Switch
Parameter Value
Max Power IV Curve 600W < 30sec
Voltage:
- maximum
- minimum

80V 
<0.5V

Current 0 - 20A

Parameter Value
Voltage accuracy < ±0.1% FS
Current accuracy < ±0.1% FS
Complies to: IEC 60904-1 

IEC 60891
Voltage resolution 0.1 mV
Current resolution 0.01 mA



PV-Monitor pack

(PV-MOD + PV-Mon modules)

• Grid connected to string inverter
• PV Module string monitoring (I, V, P)
• Voltage 100 / 1000 / 1500 VDC
• Current 0 - 50A
• Module temperature monitoring
• Up to 8 units to one PV-MOD 

module

PV-Module 
string

PV-Mon
String Inverter

PV-IV Mon
pack



PV-Mon
Parameter Value
Communication Modbus 485 RTU
Voltage DC: 0 - 100V / 1000V / 

1500V
Current 0 - 50A
Voltage accuracy < ±0.5% FS
Current accuracy < ±0.5% FS
Voltage resolution 1 mV / 15mV
Current resolution 10 mA/ 100mA

Parameter Value
Pt100 connection 3 wire
Pt100 sensor Class 1/3 DIN



Turn-key
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Turn-key
Outdoor solution

Pre-configured  



Configuration
Custom built system

EKO Offers system design and custom-built solutions

Key features:
• PV-Blocks modules integrated to IP-65 enclosure
• Pre-assembled and wired system
• PV-Blocks module and sensor settings
• Setting of calibration parameters

Note: Sensor cables, PV-Module cables need to be 
connected on site, installation of Main enclosure, 
load units, cables done by customer. 



Thank you for 
your attention


