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1-v400
MULTIFUNCTION INSTRUMENT FOR VERIFICATION OF |-V CHARACTERISTIC OF PHOTOVOLTAIC
STRINGS AND MODULES

I-V 400 is the ideal solution for the ordinary and scheduled maintenance of photovoltaic systems. With |-V 400, searching for possible failures
and problems in systems is extremely rapid, efficient and intuitive. I-V 400 carries out the field measurement of the |-V characteristic and of the
main characteristic parameters both of a single module and of module strings. The instrument measures, together with the |-V characteristic
of the device being tested, also the values of its temperature and incident irradiation. The acquired data are then processed to extrapolate the
I-V characteristic at standard test conditions (STC) in order to proceed with the comparison with the nominal data declared by the modules’
manufacturer, thus immediately determining whether or not the string or the module being tested respects the characteristics declared by
the manufacturer. In some PV installations, such as roof-top installations, it may be difficult to access the module output cables. An access to
the cables at the combiner box or at the inverter’s inputs may be the only chance. In this case the measurement of |-V characteristics can be
achieved by measuring the environmental parameters (irradiation and temperature) through the remote optional unit SOLAR-02. The remote unit
is positioned next to the photovoltaic modules and it is connected to the probes for measuring environmental parameters. The synchronization
between the two units guarantees the necessary contemporaneity of measurements making possible the extrapolation of the I-V curve at STC
without using long extension cords cable.

Output current or voltage from the module or string is measured with the 4-terminal method, which allows extending the measurement cables
without requiring any compensation for their resistance, thus always providing accurate and precise measurements. In its internal memory,
I-V 400 manages a database of photovoltaic modules, which can be updated at any time both via the management software and directly on
the instrument. Together with the measurement of the |-V characteristic and the extrapolation of the characteristic at standard test conditions,
I-V 400 compares the obtained values with the values declared by the manufacturer, immediately providing the OK / NO result of the test.
The operator must not do any calculation, nor any difficult operation. The instrument carries out the comparison rapidly and automatically.

FUNCTIONS ACCESSORIES Code

- Measurement of output voltage from module/string up to 1000V DC Standard
- Measurement of output current from module/string up to 10A DC Kit of 4 cables with 4mm banana plugs + 4 alligator clips KITGSC4
- Measurement of solar irradiation [W/m~] with reference cell Kit of 2 adapters with MC3 compatible connectors KITPYMC3
- Measurement of module temperature, automatic or by means of - - -
external probe Kit of 2 adapters with MC4 compatible connectors KITPVYMC4
- Measurement of output DC and nominal power of module/string Reference cell for irradiation measurement HT304N
- Synchronization with remote unit SOLAR-02 Mechanical inclinometer M304
- Numerical and graphical display of I-V characteristic Windows software + optical/USB cable C2006 TOPVIEW2006
- Quick test mode Rigid transport suitcase VA500
- Measurement of the resistance of photovoltaic module series g P
- Mechanical inclinometer for the detection of the incidence angle of User manual
solar irradiation Calibration certificate 1ISO9000
- 4-terminal measuring method Optional
) Extrapollahon o sltandard test conditions (STC) Probe PT1000 for cell temperature measurement PT300N
- Evaluation of testing result: OK / NO - — : -
- Management of up to 30 types of photovoltaic modules in the internal Kit of belts for slinging the instrument over one’s shoulder SP-0400
database Remote unit to record irradiation and temperature SOLAR-02
- Internal memory for data saving Klt of 2 cables banana 4mm, green/black, 25m KITPVEXT25M
- Recalling results on the display Rigid transport suitcase VA400

- Optical/USB port for PC connection
- Help on line on the display

GENERAL CHARACTERISTICS

Display: LCD Custom, 128x128pxI, backlit
6x1.5V alkaline bat. type AA LRO6
after 5 minutes in stand-by
256kBytes

> 200

optoisolated optical/USB port
IEC/EN61010-1
IEC/EN61010-031, IEC/EN10-032

Some standard accessories

Power supply:

Auto power off:

Internal memory:

Curves which can saved:

PC interface:

Safety:

Meas. accessory safety:

Measures: IEC/EN 60891, IEC/EN 62446
Insulation: double insulation
Pollution degree: 2

CAT I 1000V, CAT Il 300V (to earth)
Max 1000V between inputs

235x165x75mm
1.2kg

Measurement category:

Dimensions:
Weight (batteries included):
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1. GENERAL SPECIFICATIONS OF |-V 400 METER

HT ITALIA enlarges its range of products for photovoltaic system introducing the new I-V 400

The instrument allows the on field measurement of I-V curve as well as of the main parameters of a single
module and of a whole photovoltaic system up to a maximum of 1000V and 10A

The acquired data are then worked out and transferred to the reference conditions (STC) in order to
compare them with the rated data declared by the manufacturer of those modules. The comparison
between the detected and the rated data permits to immediately determine whether the string or the
module respect the parameters declared by the manufacturer.

The instrument allows to perform quick tests (IVCK) to measure the open voltage Voc and short circuit
current Isc on PV module/strings output also without irradiation conditions

[-V 400 manages an internal database of the most common photovoltaic modules. Such a database can be
updates at any time by the user both through the management software and directly through the
instrument’s interface

9
|
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2. ELECTRICAL SPECIFICATIONS

Accuracy is calculated as + [% reading + (number of dgts) x resolution] at 23°C + 5°C, <80%HR

VDC Voltage @ OPC
Range (V) (***) Resolution (V) Accuracy
5.0 + 999.9 0.1 +(1.0%rdg+2dgt)

(***) The I-V curve and Rs measurements start for VDC > 15V and the accuracy is defined for VDC > 20V

IDC Current @ OPC
Range (A) Resolution (A) Accuracy
0.10 + 10.00 0.01 +(1.0%rdg+2dgt)

Max Power @ OPC (Vmpp >30V, Impp >2A)
Range (W) (*, **) Resolution (W) Accuracy
50 + 9999 1 +(1.0%rdg+6dgt)
Vmpp = Maximum power voltage, Impp = Maximum Power Current
(*) Max measurable value of Power must include FF value(~ 0.7) > Pmax = 1000V x 10A x 0.7 = 7000W

(**) Test is stopped and the message “Thermal instability” occurs if the instrument detects Voltage > 700V and Current | >3A, | > -
0.038*V +37.24 - 0.5

VDC Voltage (@ STC and OPC), IVCK
Range (V) (***) Resolution (V) Accuracy (*,*¥)
5.0 +999.9 0.1 +(4.0%rdg+2dgt)

IDC Current (@ STC and OPC), IVCK
Range (A) Resolution (A) Accuracy (*¥)
0.10 = 10.00 0.01 +(4.0%rdg+2dgt)

Max Power @ STC (Vmpp >30V, Impp >2A)
Range (W) (*, **) Resolution (W) Global accuracy (**)
50 + 9999 1 +(5.0%rdg+1dgt)

Vmpp = Maximum power voltage, Impp = Maximum Power Current

(*) Measurements start for VDC > 15V and the accuracy is defined for VDC > 20V

(**) Test conditions:

» Testcond.: Steady Irrad.>700W/m?, spectrum AM 1.5,solar incidence vs perpendicular. < £ 25°, Cells Temp. [15..65°C]
» Global accuracy include contribute of solar sensor and its measuring circuit

Irradiance (with reference cell)
Range (mV) Resolution (mV) Accuracy
1.0 + 100.0 0.1 +(1.0%rdg+5dgt)

Temperature of module (with auxiliary PT1000 probe)

Range (°C) Resolution (°C) Accuracy
-20.0 + 100.0 0.1 +(1.0%rdg+1°C)
HT ITALIA SRL Tel: +39-0546-621002 - Fax: +39-0546-621144
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3. GENERAL SPECIFICATIONS

DISPLAY AND MEMORY:
Features:

Memory capacity:

Saved data:

POWER SUPPLY:
SOLAR I[-V internal power supply:
Autonomy of SOLAR I-V:

SOLAR-02 power supply:

SOLAR-02 max recording time (@ IP=5s):

OUTPUT INTERFACE
PC communication port:
Interface with SOLAR-02 :

MECHANICAL FEATURES
Dimensions (L x W x H):
Weight (batteries included):

ENVIRONMENTAL CONDITIONS:
Reference temperature:

Working temperature:

Working humidity:

Storage temperature (batt. not included):
Storage humidity:

GENERAL REFERENCE STANDARDS:
Safety:

Safety of measurement accessories:

I-V curve measurement:

Insulation:
Pollution degree:
Overvoltage category:

Max altitude of use:

128x128pxI custom LCD with backlight
256kbytes
249 curves (I-V curve test), 999 IVCK

6x1.5V alkaline batteries type LR6, AA, AM3, MN 1500
> 249 curve (I-V curve test), 999 IVCK test

approx 120 hours (yield test)

4x1.5V alkaline batteries type AAA LR0O3

approx 1.5h

optical/USB
wireless RF comunication (max distance 1m)

235 x 165 x 75mm
1.2kg

23°C £ 5°C
0° +40°C
<80%HR
-10 + 60°C
<80%HR

IEC/EN61010-1

IEC/EN61010-031

IEC/EN60891 (I-V curve test)
IEC/EN60904-5 (Temperature measurement)
double insulation

2

CAT 11 1000V DC, CAT I1l 300V AC to ground
Max 1000V among inputs P1, P2, C1, c2
2000m

This instrument complies with the requirements of the European Low Voltage Directives 2006/95/EEC
(LVD) and EMC 2004/108/EEC

HT ITALIA SRL
Via della Boaria 40 - 48018 Faenza (RA)- ltaly

Tel: +39-0546-621002 - Fax: +39-0546-621144
email: export@htitalia.it - web: www.ht-instruments.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


