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Inc. (EEZF])

e PV Systems Test EQuipment

e Since 1988

e www.daystarpv.com

o HEMR-Daystarnm{KkA: RFEARRERREAR AT
e www.dyesuntech.com
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Multi-Tracer
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ANV ZERSE IV Curve Tracer

P e :

e ————

284EkDaystar/A 7]
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AT, 7= b RS E B
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- Safe &%

= Reliable 2%

= Durable f# X
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DAYSTAR DS-100C

Photovoltaicl®@Curve Tracer

Daystar IV Curve Tracers are used world-wide to test and
evaluate photovoltaic systems. For over 20 years, major
photovoltaic companies and national laboratories have used
Daystar Tracers to set the standard for PV performance.

« IV curves of single PV modules or arrays

« Up to 100 Amperes, 600 Volts, 50 kilowatts
« Grounded or floating PV systems

« USB and RS-232 interfaces

« Portable, battery powered for up to 10 hours of testing
« Two voltage inputs, two Thermocouple inputs

. P ‘ = [ ]
IVPC support software included e 'i da_ysfaf‘, inc.

Since 1958

HB#: dyesuntech@163.com Hi§: 020-36513651 www.dyesuntech.com




DAYSTAR'S 1000 VOLIT, 100 AMP

Photovoltaic I-V Curve

The DS-1000...

» Up to 100 Amperes, 1000 Volts, 100kW
» 1000 data pairs in an IV curve

» Slower IV curve for accuracy

» Portable, battery powered for > 10 hours of testing
» True short-circuit current measurement
« UUser accessible calibration routine

For over 25 years Daystar Tracers have set the standard
for measuring performance of PV systems. Major
photovoltaic companies and national laboratories use

Daystar Tracers to evaluate their product.
‘ davystar; inc.

WK dﬂl-‘i‘ larpyv.com Since 1988




PV Voltage

gl Yy
1040 W
10 W

PV Current
100 B

10 A
1A

Temparaturs
Typea T (X2

Voltags Inputs
(M2)

3w

300 mV

F0

I mVv

Comtrol

oS

Help

Auto Gurve

Analysis
MNormalization
Multi-Flot
Export

G omimnianed

Extermal Command Sat

DS-1000 Specifications
Resoluticn Accuracy- Typical at 25°C

OmV | =04V +0.01% rdg
3Imv . =40 mV =0.01% rdg
=4 mV =0.01% rdg

300 pV

3 mA | =50 mA =0.05% rdg

I pA = =5mA =005%rdg
30 pA = 0.5 mA = 0.07% rdg

Daystar DS-1000 IVPC Software
Oparates 051000 Traces

Windows Softewarne
Extensive Halp Meamu

Take Cunves Automatically
Digplay and Compans Curves

Threa mathods mciuded
Digplay Mulipls Curves
XML and IVA format

=30 °C o 120 °C =AC

+ 500 pW = 0.01°% rdg
15 gV 50 gV = 0.01% rdg
15p¥W + 5 pY = 0001% rdg

| =05V =0.03% rdg

Mlarximum PY Power

PV Grounding

Trua lsc Massurament
4-%Wire Voltags
Irradianca Inputs [¥2)

:Tmmunmimutﬁﬂﬂ} _
Operation/Analysis Software

| Data Connections
Tracer Elactrically Isolated
| AC Power for Charging
| DC Power for Chamging
|Imernal Battery Operation

| 8za in Case

| Weight in Casa
| Operating Temparatuns

Daystar DS-1000 Characteristics

400 KW, 1000V, 100 A

A xIE x M em 18" x 14" x 87

12 kg || 25 Ibs
0* - &0° G
m‘ - =! B




DS-1000 IV CURVE TRACER

- Accurate
Reliable

Durable




DS-1

. —

= bl - l."‘|| [ Photovaltaic Modules l .
Wind velocity & direction ' !_' —
J 7\\\ Pyranometer
[ ] / \
! eamm— |

l!'::li % !J“" f‘:lur. 1 . '];:ul'r.;'llhﬂlullln .
4{ Tracer I PR - i
| ‘_'—'_ 1 4 S 4

'ILL Nl
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DS-IOOO IV CURVE TRACER

?n—_&—-

. —

Accurate Testing of any PV Technology
Higher Quality IV Curves - 1000 Data Pairs
Slower, More Accurate Curve Sweep
Accurate for Modules and Large Arrays
True Short-Circuit Measurement

Accessible Calibration Routine



S-1000 IV CURVE TRACER

-
S

1000, 100, 10 Volt Measurement Ranges
100, 10 Amp Measurement Ranges

Two Voltage Inputs for Irradiance

Two Thermocouple Inputs

4-wire Voltage Measurement

Grounded or Floating Arrays



DS—-100C IV Curve Tracer

A=V

—  Portable ({fi#)

= 46 x36x20cm (EF/ND

~ 12kg (EEE)

=  Battery powered - 10 hours  CHyih i B i)
EIESD.

= Shipping case included (EfL3E5)

You may download of a copy of the DS-100C manual
at www.daystarpv.com/downloadT.himl .

REEREVR AR www.dyesuntech.com
dyesuntech@163.com
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%(k?.fEMGOOVH.& J1000Vi=R 7 kA FIEFIABEIRHA , FHEFE=S1000VHEI1500VAIRIR |
SHERAARFTARNKIERH. LEHE &E%(k&%ﬂ‘iﬂ%@ﬁ?ﬂaﬁﬁmﬁ m1000VERR

FREBEFZEARRHAERT . B1500VAFEE—1E N
Hits
New |goods appear on market

=3

KB ARSE : Specifications
o PV voltage: 0-1500 V DC

o PV current: 0-30A DC

o Measurement sweep time:
<250 ms

o Voltage accuracy (0 to 55 °C):
+/-0.5% +/-0.25V

o Current accuracy (0 to 55 °C):
+/-0.5% +/-40ma

o |-V trace points: 100, 500

o Wireless sensor range: >300 ft
o1 year warranty

REEREJR AL www.dyesuntech.com
dyesuntech@163.com
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DS-1000 IV Curve Tracer
PN -V (L

olmetic PV Analer™ TX] [ometiePy Anazen
File Model Utility Help fphmatric File Model Utility Help Somatric
o W -
5 Measure = Me:
E 8.0 500 o E 8.0 500 SRR
. g 6.0 400 dy g &d 400 Ready
s = o ; 2l - A i ?
— =] { [= -—
— = N 300 2 L = N L 300 2
o v = - . s & 3 -
= E - 200 = e
s (5 - E / [ g Trace.. ! § o] - = L~ 5 2 Trace..
2 ' = 100 o : = 100
g o0 ~—llo | g o0 L el
; 2' 0 10 20 30 40 50 60 70 80 : !’2 i 0 10 20 30 40 S0 &0 70 8O
g Voltage (V) 2 Voltage (V) '
i g
[} | n |

FHEREEEIR, EXNENEXLTN, NLBEAFENTEZEEEY
-V T ER e M T R EAIN-VILIK GRS Ei2ii T A.

REEREVR AR www.dyesuntech.com
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4-wire measurement

~
b3

|
without bi

no 4-wire
measurement

BHPV module %628, [H &8 6
TiR%cell, FrUAREEE —E&

B4 B, Amodule EAE 7N 4R B 4-wire v 3
s B b o B PRET_E R,
nEwangr. B, B BEAERRE.
cellZRaR, ¥RETHIEAR

BIHACK, it E

fEHR.

Voltage [V]
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DAYSTAR ’
Multi-Tracers
A complete, self-contained, system for m o ——
evaluating PV modules S i - o
Daystar MTS Multi-Tracers, DS-3200 and DS-2400, ... EE% ¥ ¢
control and monitor performance of multiple PV modules. e (8= poct
I-V curves, average performance, weather data are . wm
collected and stored. Customized to user specifications. g ;"‘ o I
« Two load sizes; 2400 Watts, 3200 Watts, expandable to e E - -
4 load units per control unit % o~ s
* Up to 16 PV modules, expandable to 64 .- e ﬁ
* 24 thermocouple inputs, expandable to 56 - - - - a
« 8 analog voltage inputs T
» Independent PV module control, PPT or fixed voltage “

« |-V curves at user-selected intervals
« Network device with on-board data storage




F'ﬁl\%ﬁ |-Vlli{{ Daystar Multi—Tracers
Y=T1

Control Unit Load Unit
et gt 713 2 5T

REEREVR AR www.dyesuntech.com
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Déystar Multi-Tracers %%iEiE |-VIE{N

- »fl-
E : A ﬁ ’Jﬁ

Up to 16 PV Module Inputs per Load Unit Four-Wire Voltage
Measurements

REEIAY a1 6ERPVER, Mz AENET
Up to 56 Thermocouple Inputs - Control Unit
SO AR (AMRENRRE) Al
8 Analog Voltage Inputs - Control Unit
8 Fa R By A\
Mating Connectors Provided
DOysTOrE’JF'ﬁl\yi_i_IV;‘)”Jﬁﬁ(’*“Ei#ﬁaﬁu?ﬂ#iﬁﬂ’ﬁ‘lﬁ , EBMPPT
INhRE, REESNBEEMPPT, WA PUBI IR EHREERE— ﬁi%FEIERTI

(= DOYSTOFEI’]F'QI\yL_ BV R E AT LUBFER e P FIRBE R, T
M PSMAG R BEREE (MER. BE. IR XBEE) .

REEREVR AR www.dyesuntech.com
dyesuntech@163.com




Daystar J7 7 2 B IEIV 2 4t ik 7 2 A

dragr:ammatlc sketch for Multi-Tracer

ThLRES

|

EfhE

R EfERA

01 0Oz 03 04 0> UOUo 11 Iz 15 14 15 16

Do IMEEANE

REENRYG
Rl
I 5
@ DAYSTAR *
PVasgo| @ ZEEPH 4 Fthernet BN SHLEHE
: =i =
- 1V i ol
1) e — BERESER
TTT-\\-DDT = FRARGEHSARAT W www. olyesuntech.com
&R TED

EdR R www.dyesuntech.com
I uycbuntcuh@163.00m




Myltl—Tracers Z%1EE |-Vl E{Y

_% — T
E. W strings unshaded
a R, ~ g

Shade 2 modules in W string

— 6 v

< 2 : i

Y Shade 4 modules in W string \
g

p=;

o 4

ey
rd

V
'

N

Shadeg 4 modules in W string, 2 in H string AN \\ \ \
Shada 4 modules in W q‘rring A in H C:‘J'ring 4:-\ \

NN\

) \ \

o 100 200 300 400

Shade 4 modules in W string, 1 in H string

e Comprehensive PV Module
Test System

e Long-term Comparison of
Module Performance

3 .dyesuntech.com
dyesuntech@163 com



FRBH R IERERR...

Power [%)] .

UDO0.5-5% g, mrymzs / HUKE. wibiwRs
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Source: Mare. Komtges, Haitao. Liu, ete, Review of Failures of Photovoltaic Modules, Report IEA-PVPS T13-
01:2014



PV Array
Performance

Troubleshooting
Flowchart

by solmetnc

acimatnc.com

Low Fill Factor?

——
Possibla *;*E: @ ‘ Rounder knea?
futurm 0 rrvaal i .

o

| Low Voltage Ratio?
Vmpoe

NO

;
| Low Current Ratio?
Imp/lsc

------

Sy



Customers =&

- National Laboratories
= Testing Organizations - Certification
= Universities

= PV Companies = BP

= First Solar

Australia = Korea = DuPont

= Canada = Saudia Arabia = Sharp

= China = South Africa = 3M

= India = Spain = Boeing

= lsrael - UAE —~  EMCORE

= ltaly =  Andsoon... = PV

Japan Powered
— Skywatch

REEBeVERFE www.dyesuntech.com = And SO On....
dyesuntech@163.com



¥ E e

IEA ( EfFeERs ) AEFR/PSIESTISCISE

154325 = H —+F DL B &% EDaystar 4 ZIEEIVIR
£, BENTEERT, WABIETA R R %) F AT ‘\‘ﬁﬂ%

AlIT - Austria UC - Cyprus

TUV - Germany IEE.CAS - China
GANTNER - Austria SANDIA - USA

SUPSI - Switzerland NREL - USA

KU LEUVEN - Belgium CSIRO — Australia

SE - Germany NIST - USA

JU - Netherlands LABORELEC - Belgium
NES - France

RFEBEVE R www.dyesuntech.com
dyesuntech@163.com
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LiNREL

llf#"

* Wetaoroiogical paramelers. Wind soeed, wind diraction, dracl and
difus2 Iiradance, i Enparziuie, and baromeliic pressine e
monliorad and recorded on-Slle ConEnuausly.

{en In &
T T cerles and = |sey-pontrodied bias condilions. The user can =2 conditions, such
a5 [he 12nge and pairty of iha vollage, and then ket e nodue
= W chzraclensiics over &n exlended range, Under ravers: of leward
- En#m 2= and more.
- +WIn
adings hal = Ralaence-ced c@ibraion. Th sysien = also eed wER [he primarny
£s3 [en wlernce-cell calibeation tac ity I exaludie conceniraior moduies.
';IENB- Daystar DS-10/125 Portable |-V Curve Tracer
) = gives LIz he SOMS, Thiz Sysien |5 used b MEke module HY mEaswrenents
User’s Manual for Data for £ e prealing ouldos condiiors. Bul | i byplcaily wsed anky whan
Validating Models for PV Module  amam [ e e o - pasea o
Perfﬂn“ance ;m- & pyranomedsr mounied In he sama pane & he sami
Feslures/Advanizges
W. Marion, A. Anderberg, C. Deline, 5. Glick
x : AT : i * Portabie. This provides
M. Muller, G. Perrin, J. Rodriguez, 5. Rummel, wilh the m:natsuiﬁ?munlﬁu
illi i 1 Ihe zanpie and measie-
K. Terwilliger, and T.J. Silverman G ol
ar condl-
» a1 tky, = Ling o teiiery
Josa powerd. May b
Daystar& e | ERE
- tilal Ima- with 3 120V,
i of fhe Ene ot wilh 2
o L 12 ¥y teflery
s, e
’ l i jL‘ \\l ), and
38 A 1 [ B
ooy 05 mAtoI0DA
% ;i Z:E m}i : Q ' oy S0 8 I ERA
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mmmmammmmmwm 30 ol Pl ETA
Laboriony [NREL) af weaw Nl govipussications.
Technlcal Report 160V STl 1A
HRELTP-5200-61510
Apri 2074

Coniraci No. DE-AC35-DBG025308

— Daystar data acquisition system and thermocouple data logger to

gather data .

— Collect IV curves and temp data every 2 minutes over a mostly
clear sky day

— Estimated measurement error is +/- 2.5%
T med & st reiny swfch (1 A dEﬁHﬁE www.dyesuntech.com

muwum«mm=m|w3b :m:n

FIQUTE T SNOWS SANDWS WESTNET SSa00N and Figunt £
shows Sanda's pimany duahads racksr.
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e A Hhies moduie wnder Sest pms coasrwd and the

Mt ekt 1.
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4 Experimental Results and discussion
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A PR MR (portalble solar meter)

=
UV | visible | infrared —F

16 +
. - (3 solar spectrum (AM 1.5-G, 1000 W/m?2)
p—
E 1.2 - converted by crystalline silicon cell
N L
E |
S
E. 1100 nm ~ 1.1 eV = band gap of silicon
- 08
(=]
—
ot .
=
@

04

0.0

400 BOO 1200 1600 2400 2400

wavelength [nm]
The solar meter provides an accurate reading (3%) from 0 - 1200 Watts/m2 when

they are pointed at the sun. Resolution is 1 W/m2, maximum display reading is 1999.
The irradiance value is presented on a 0.75" easy-to-read LCD display. The meter is
(2.5" x 4.5" x1.0" inches) (6.4 x 11.4 x 2.5 cm) and weighs (less than 5 ounces) (140
g) with the 9-Vbattery installed.

The meter PV cell sensor responds to light from approximately 500 to 1100

nanometers.
RFEEBEVE R www.dyesuntech.com
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2I5'I~#‘4521%1x ( thermographic measurement )

2L AR AR SR AT BT {8 G R AL FE b B
AFHIRIRE, FRRESEER, #
MRFERIR . BIENT 23R AR K
iR, B, RG, wEETRN
, WAL A BEAFAE B 1) AR 3R — 1> B
KA, FENAERIEET Z.

KAEREJRFHE www.dyesuntech.com
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Photoluminescence Electroluminescence

Electroluminescence Photoluminescence
Requirements Electrical contacts are necessary. No electrical contacts needed.
Substrates Solar Cells, Strings, Modules Wafers, Solar Cells

mono-Si, poly-Si, a-Si, micro-Si,

Materials CIGS, CIS, CdTe mono-Si, poly-Si

::\:I;aesurement 0.5-1 sec for mono-Si or poly-Si 0.5-2 sec for mono-Si, poly-Si
Cracks, Shunts, Finger defects, similiar to EL, problems of the

Informative Value @ Deposition problems, bad edge electrical grid system typically not
isolation, ... visible

RFEREVEFBHE www.dyesuntech.com
dvesuntech@163.com
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DISCOVER WHAT
THE EYE CAN'T SEE

On-site
Electroluminescence Inspection
of Photovoltaic Modiules
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Imaging System  Central Control Unit/ Battery powered
Data Analysis T50W Power Supply




PIAPEL B 8504

i
=

Schematic measurement set-up:

EL Overview Image
of a Stnng

10kW Power Supply
for Module Strings

Imaging System Control Unit / Image
Acquisition and Analysis




% 'ﬂiit% SolarOutdoor Systems

- no demounting
- saves time and costs
- quick and reliable method

- mobile, lightweight equipment

- no damages due to assembly work
- single module / string version available

- measurements in the open air at twilight/night

] o TR

o

i o y
== A2 Solar Y
LT . L

. FE I"'m N,



Insulatlon Resistance and Continuity Testers

';!,Agte‘.w'-_.:r

v'n Insulation testing up to 1000 V and 200 GQ
v'n Patented analog arc and dual digital display
v'/n TRMS & DC Voltage measurement

v'n Continuity testing at 200 mA or 20 mA down
to 0.01

v'n Pass/Fail limit alarms

v'n PI/DAR and Timer function

v'n Test result storage

v'n Bluetooth® wireless data transfer

v'n Measurement of capacitance and distance
by capacitance

v'n User selectable test voltage in 1V
increments from 10V to 100V

v'n Three year product warranty

v'n IP54 rated

A REJR ALY www.dyesuntech.com
dyesuntech@163.com
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|54 P shading analysis

7= it E EARRIE
1.Digital camera with calibrated fisheye lens
2.Bubble level and Compass
3.Two-Handed Operation
- 4.Worldwide weather data
BT re e 5.Data views: Annual sunpath, monthly solar
e access, obstruction elevation

s s 6.Edit mode to add or remove obstructions
7.Bluetooth GPS add-on (Optional)
8.Desktop software for use on Windows PC
9.Export reports for printing and emailing
results
10.Export files for other popular simulation
programs

—> .
J° FRREUERHE www.dyesuntech.com

i 42 (% BRWW Y E8untech.com/_d274493277.htm




[

Gl

Site assessment and energy prediction XA S Z E RN

Inciination of row
DR

Sunpath, Shading,
Orientation
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REE LM (PV design software)
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ﬁtﬁ%’l‘ff‘{m & Solar Monitoring Station
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,PFAZi 2% 2 £E, A[ 1A H[175° C
(350° F) H-ReEFFEKHAT IR, A

f::r-r::l::::fucpln \\L

with spool cap J,K,T,EEME B MEH
e R REET BREE: B
AR J (BRERM), K
- (CHROMEGA®-
fh‘:‘r:f,;iwﬁ_ e SA1-(*)-SRTC ALOMEGA®), T (81 fE#), E
connector b tonnattorand | (CHROMEGA®-Constantan)
: ; strain relief RIKEE: 4L -60° C (-
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R A B A Y N [E R
EYER $£: 30 AWG 4M&
PFA

KFEREJR AL www.dyesuntech.com
dyesuntech@163.com



%@ﬁmﬁﬂiu<mm@ BREL)

-‘—

TEZL S B EEIC A, HOLEE N (8/16 )
Rl R RDHD32.8.8/HD32.8.16

OB (8/16 H#iE)

K B % wow

Al 174 800, 000 F7EHE

15 % 58 fal 1A, T AH EEE PC HLIKE
=R

fia 41~ 150 ]«




=18 BS998R it Spectral Pyranometer

QA=

e

o LREEIERB[EAMHARZEAHALR (WMO) —%
Eﬁé,mngKMﬂﬁﬁ%ﬁ,ﬁfﬁﬁm&
iRz P

o H—NHEHHBEUEHIAR, 7LUBRIFHIFEIHL
BhMITH. ERSNEWISE —EParsonBE,
JEEAN— N BRI B FETNE

o WHEIEIRFEHKIEWG295TEE, XT0.285-2.8um
E&&ﬁﬁ#%ﬁ%ﬁﬁﬁ,ﬁﬂ&ﬁﬁﬁ$mm

The Precision Spectral
Spectral Pyranometer, 1s

o ERERBEH/ MKV ATERE, — M KFEMAKF

classified as a ISO ETTER DL E— TR,
Secondary Standard or
WMO High Quality o ERIBITANBETHE, IENOCEHIERS,

Pyranometer. R E R HIVEWRR, SEFAMEHIZR .
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axsi-recision Spectral Pyranometer

The Precision Spectral
Spectral Pyranometer, 1s
classified as a ISO
Secondary Standard or
WMO High Quality
Pyranometer.

Classification: ISO Secondary Standard Pyranometer /
WMO High Class

Response Time (95%): 10-15 seconds
Zero Offset to 200 Wm-2 net radiant loss to sky: 4-6 Wm-2

Zero Offset to 5° C/hr change in ambient temperature: 1-
2 Wm-2

Resolution: <1 Wm-2

Non-Stability: <0.5% / yr (typical)
Non-Linearity: +0.5% from 0-2800 Wm-2
Directional Response: <10 Wm-2

Spectral Selectivity: 1%

Temperature Response: 1%

Tilt Response: < 0.5%

Achievable Uncertainty (Hourly): 1-2 %
Achievable Uncertainty (Daily): 1-2 %

Suitable Application: Working Standard or Network
Measurements

REEREVR AR www.dyesuntech.com
dyesuntech@163.com



BRI X PHIEER AR

Automatic Solar Tracker

Double Shade Disk Adaption kit
with Ventilators mounted on an
Solar Tracker equipped with a
Normal Incidence
Pyrheliometer, a Black and
White Pyranometer and, a

Precision Infrared Pyranometer system clock is required.

HIE BN A . R FHE B M5 AL B R G K. A
SHIEER S EAAE . @ SIS RZIEE, n] OB R . 320G
RSB e B By I EE B ) B A s el b 5 B AL E R G Ak B
KX E L HHAGE B AT B & &R R H)— 38

The Automatic Solar Tracker is a 2 axis, azimuth/elevation
device programmed to align direct beam instruments with
the normal incidence of the sun from any position on the
earth’s surface. Tracking is achieved using a computer
program which calculates the solar position for the time and
location and transmits pulses to the drives, which then
operate the 2 stepping motors. The stepping motors move
the elevation and azimuth axes to the correct position. After
initial installation, the tracker will continue to track the sun
and reset during darkness. Only periodic resetting of the

REEREVR AR www.dyesuntech.com
dyesuntech@163.com



KBHE?%Q‘E%T f£1%3% Incidence Pyrheliometer

R St

<%

2 H R SR s R TR A — 4R
W, Bt T E K B R . 4%
AR REON—ME, BN A HEHL K
XA TR E PN BB S R, RIS A%
JeRRAR R . AERTETIKM T, BN
WHEEs S, H—"MTmmEZN &5
finfasil A RF3E 3, PINEEE, Bbm—
A H TR BN K RH A0 AR 7 2
- Classification: First Class
Pyrheliometer

- Response Time (95%): 10-15 seconds
- Zero Offset to 5° C/hr change in
ambient temperature: 1-2 Wm-2

- Resolution: <1 Wm-2

- Non-Stability: <0.5% / yr (typical)

- Non-Linearity: ==0.5%

- Directional Response: < 10 Wm-2

o dySpieeteal Selectivity: 1%

Bo%Entech@163.5om
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KIEC62446 Z K I BT A Mk

)

Solarlink™ Connectivity

Solarlink™ connectivity
enables irradiance to
be displayed and for
irradiance, module and

ﬁlﬁ'@.iﬁﬂu—ltﬁ‘;ﬁmﬁfmu ﬁtlﬁ E : gm:iant 1arrcr’1p:ratnuhm
<< % \ ﬁ Z. \ﬁI E% E *)) :Eajﬁ;.;cai]n:r;;l 1:::
CGC/GF003.1: 2009 conducted.

IEC 624463 MR R GRS INEN R
MCSHRRFREIAUENR
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Comprehensive PV Test Kit
Faster, safer, traceable PV testing

Click to find out more

Professional test
solutions for the
Solar PV industry.




- KFABERR ARG ABEE (D X

e ﬂ.-ﬂ ution for outdoor measuring

ZROEIEE ) Z A TR ARG BB A A B &
o WAITERATRE AR (BBIPV) RImEARKNE
- JIETEH 0.05m ~ 200 m JEREF + 1.0 mm B
F AL 360° BUAIERA 4 (S HINAR R ESS
2.4 Fi~f BERKERE FZENEIIGE RERENE
g JjJﬁE’EEEE ﬁﬂé‘mu% KHAEBEWERHL www.dyesuntech.com
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)] 4 BA MEHR
20° BkF 10x10mm
60° FRE 9x15mm
85° EAF 5%38mm
20°. 60°. 85 EHKiE SNERE
60° fkiE 9x15mm
20°. 60°. 85° BHAE BNRARE
45° &, 5. HE 9x13mm
75° Kk, BH 7x24mm

MELE 0-100GU 100-2000GU

BEM +0.2GU +0.2%

BN +0.5GU +0.5%

EEBEE HTCECHEMMNESE, HECIE19315RE
BEEEE  USBHEFBluetooth® T &H A

R 155x73x48mm

B8 0.4kg

ATRAUAMEERARAHEHRNAFE K BEFHE
URERRBREKE TEREIRMBREELRR




KFHBE IR R Gt %3 T H pv system installation k

BRAFMENR R ZRTHE, RRIE e+ sumer
T PRI R RIBIY) . R E
% IE\‘ ; q%z]}k m ﬁﬁ 3:% ,fj( EE,% %H j@% Multi-Cantact MC3
S 3, BB, WEOELAE, k0
A B RRARER, fmeg e
M ERERERR, #li: Ral GZ
9665 Rk -
HTRGZRIAGRHEERSE, FTUE .
P 2 -5 By 2 S B SR UG e AS [ B AR
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I E S RABMKTELE IR

N R\s JEH

MKEE, ZIBEEIE %Mﬁ%ﬁT%%
KINE ZRIRIE, Z IR IEHUR A
Xfree om, WIBITS REIN=1.52;

2. RREEFRIMZ LR AR
7 IRGFHNRERE, RIENSEEN
SFERFEKX

3. BHEAEERAENSEMEE,
HA =T UAEERRENNETE.

s BERALSERE: Y. 850 mm
e TEK: 29. 450 mm

o FEEK: 2. 400 mm

e E3ReKMASEME: 0-50 mm

o ARZR 3x (6 dioptres)

o FEER: 120 mm

° FiRHR: 24 A (STIRERIM)

REEREVR AR www.dyesuntech.com
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Maftrix

LR S8 AR R E XK 7 e B O R B R 2 T-24 " BB, KESAIImm. USB 2.08%4
HLI1% 2% 81600 x 1200 Pixels (1/2" Chip)

120 mm.

Working distance in mm 33 18 11 6 9 6 4
Field of view in mm 2.4 1.2 0.82 0.5 0.33 0.23 0.17
Magnification 90 170 260 430 640 840 1230

REEREVR AR www.dyesuntech.com
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tﬂﬁ%/ﬂlg%ﬁg (QE) MR ZE% Quantum Eciency Tester

(BRiZzeEEEHEEEE &, 2L

i Turn-key solution for solar cell analysis
i System of choice by standards laboratories
1 Mature product - over 130 QE systems in the field

M Fast and easy installation

Quantum Efficiency [%]

80

60

40

|'
20 H

M Excellent repeatability

M Accurate measurements

M Light bias capability up to 100 mA

O DC mode measurement capability (optional)

[ Measures reflectance and IQE (optional)

500

700
Wavelength [nm]

800 1100

i ASTM Method E 1021-06 compliant

REEREVR AR www.dyesuntech.com
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QE System Features:

ENEREHEEST B 2R

° Monochromatic light spectral bandwidth approximately S nm (user changeable)
° 300 nm - 1100 nm wavelength range

° Selectable wavelength interval (default 5 nm)

° Dual grating monochromator with computer control

° Filter wheel with order-sorting and stray light attenuation filters

° Calibrated reference photodiode, NIST traceable

° Line flter for wavelength calibration verification

° Simultaneous measurement of device signal and light intensity

° Computer system with easy-to-use graphical user interface

° Data saved in text les for easy import into spreadsheets

° Voltage bias capability +/- 2.5V
° White bias light source (up to 5 suns) with Iter options
° Chopping speed 4 - 200 Hz

° Calculates Jsc estimate using reference spectrum AM1.5G or a spectrum of your choice

° Measures Si cells in less than 3 minutes at 10 nm interval

° Complete scan in less than 45 s for12 wavelengths (minimum required for ASTM E 1021-
06)

REEREVR AR www.dyesuntech.com
dyesuntech@163.com



‘ 1(551%3;&%% solar simulator

[ ol SRR -

Basic Sysmm Features

MCIass-ABA solar simulator with continuous 16 x 16 cm beaam

eVoltage ranga: £ 2.0V

ECurrent ranges: = 1€, 10, 4 amperas

FiComputes solar cell parameters: V. L. J V. |, P, and efficiency
EMeoasures light and dark -V charactaristics

Birradiance monitor to compensate for lamp flicker and drift

Be-wire connection to customer's test dovice mounting and contacting fixture
BAutomatic solar simulator shutter control

&Computer, LCD monitor, keyboard, printer, and |-V measurement software
BInstruction manual

&EASTM Mathod E 848-05 compliant

it e e | TP T ke d e

e e ——— e o



Model IV21

P22 solar simulator

=y o WmaE ke B oame Heel B e Ml Beags e =351
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welrsms| B e Y
Itfa'awy| 23R T II
il Mecks 2520 il 1
[ET RS [ - A |
N A | |
eabgas 4RIl ALk | I
MEdda 5 . !
LLECL [ TR - ! -
Le 14 0l ol -] LA aE
TR | ‘I

Tonl Umyms Dnbapsd oe
Urem asy oor il | 1l jpg s i 1Y Dl Sape 0 et sy W

Lo LR B R R |
CIERR R SET e T R i O

Firscee e L e crmad e plhls

] Class-ABA solar simulator with continuous 21 x 21 cm beam
[ Air Mass 1.5 Global spectral filtering

1 Voltage range: =20V

[ Current ranges: 4.0, 10.0, 16.0 amperes

1 Computes solar cell parameters: Voc, Isc, Jsc, Vmax, Imax, P
1 Measures light and dark |-V characteristics

[ Irradiance monitor to compensate for lamp flicker and drift

1 4-wire connection to customer's test device mounting and con
B Automatic solar simulator shutter control

[ Computer system with -V measurement software

FASTM hethod E 948-09 compliant

B Instruction manual

KAEREJRFHE www.dyesuntech.com
dyesuntech@163.com
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v

700
Wavelength (nm)

L

800

300

1000

I_ﬁuu—?uu

Il?uu—auu _:_|suu—9|]u

Jguu—nuu l

Ratio | 1.241

| A

| A

Jo0e27 | 07z | 1oz | 1027

vl A

Class A: 0.75-1.25

Class B: 0.60-1.40

Class C: 0.40-2.00

specrum | Caliraton | setings | Hee. |

Display

[==] Trradiance/R/T
[mm] Raw Data

[=m] Spectral Match

Integration Period
9 8 ms

. UVAIS Overrange
. YI5/IR Overrange

& -) Save
G _D) Save Dark

(_®) Save RiTRef 3ch com

{ -,\ Print Panel
- Stop

Diode-array spectrometer
with USB interface

Sensor probe

Notebook computer

Custom software, including
classification calculation

Wavelength range 350 nm to
1100 nm

Spectral bandwidth and
solution approximately 4 nm
Instruction manual
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Reference Uniformity

‘ Cell Mapper

R BH s v FEL P T A BB SUL 28 6 ' 9 [ A
IR BARL AR 65 ST AR . R RSSO &8 YT G Y S PR PP AS
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RAEE R EAARRIBAAT & substrate

Conventional Si -
Substrate

DSS

KM & ARAIE T SRR Rt Can i
ﬁ-‘ﬁiEﬁﬂﬁ DSSC) it 7 2, Rk 1
0328 4 e

S u pe rSt ra te EVEAL www.dyesuntech.com
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_Bhotbvoltaic (PV) IV Test Stations

o s N . .
%%Temperature monitored model series

REEREVR R www.dyesuntech.com
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- FESIE1800nmA PRSI SR & | -V B4k

DOnm Solar Simulator & |-V Test System

@ CLASSAAA ., MEETS IEC, JIS,
ASTM CLASS AAA SPECIFICATIONS

® BEAMSIZE...cooiiiiiieeieeeee Class AAA over
entfire 10 mm X 10 mm area

o ENERGY LEVEL..coiivveiiiiiiiii Approximately
1500 Sun

e COLLIMATION ANGLE......cccooevvvivneeennnnn. <30 degrees at
sample

o SPATIAL UNIFORMITY cviiieiiiiiiiiiieeiann, Better than + 2%
over entire 10 mm x 10 mm area

e SPECTRALMATCH.....ooveeiiiieiiieees Class A 350nm-
1800nm

e TEMPORAL STABILITY eveiiiiieeiiiiieees Better than + 1%

H|gh Performance, 1800nm o WORKINGDISTANCE.. ..ot Tmm

Solar Simulator

and I-V Tester. Ideal for both
multi-junction

and standard solar cells.

REEREVR AR www.dyesuntech.com
dyesuntech@163.com



| CPV A X PHIRHL S
- CPV —Concentration PV testing

Concentration Cell tester:
up to 1000 suns
testing area @ = 6 mm
uniformity =5 %
automatic wafer sweeping and cell sorting

Concentration Module Tester:

based on one small light source and a set of
different mirrors

uptoca. 1.5x1.5m

divergence < =1.5°

Patent pending

REEREVR AR www.dyesuntech.com
dyesuntech@163.com



Repetton rate:
Flash lamp Ifetime:

Soectral match

Unifarmity of the illumination area:

Tatal flash duration:

Temporal stability:;
Repeatability:

REEREVR AR www.dyesuntech.com
dyesuntech@163.com

Adjustable irradiance intensitylies):

30 s

At last 100,000 fiashes (wear part, Longer lash
duration values might reduce the lamp Inetime,

¢ 125 % spactral matoh AM1.b Class Ae

IEC 609049 £4.2 for solar simultors in conjncton
withthe associated spectral fir pane,

==1% measured with a uniformity detector size
100x100 mm2 over the module in 9x7 positions,
Class &+ [ IECE0904-9 Ed.2.
Multi-level flash,
g.g.: 1 level 800-1100 Wim?,
2 avel 00 Wim?
3 level 200 Wim?
for the customerspecific illumination area
with Power-Booster cetisPV-XF2-PB:
5 ... 25 ms adjustable for single flash,
28 + 25 ms for 2 level flash,
=+0.5% (21-0 limit} Class A+ IECG0904-9 Ed.2.

<+0.5% (21~ limit}.



KFmm (273 /M6 PL_E) 55 AR K FE Bt 2R AL
( LlDi;BﬁﬁM%%)

Homogeneity over the sample area (within 800-1100 W/m2 operating range):

the specifcation is a class A, uniformity (= 2% as per IEC 60904-9) on the complete sample
area of 2.6 x 2.2 m.

Temporal stability (within 800-1100 W/m2 operating range):

The irradiance stability (LTI and STI as per IEC 60904-9) is defned as per IEC 60904-9, 5.4.1.3.c.
The system is built to ensure < = 0.5% temporal stability ability.

Spectrum (within 800-1100 W/m2 operating range): class A (as per IEC 60904-9)

REEREVR AR www.dyesuntech.com
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- EAMEEZLBELSE UV-Preconditioning

. “UV-Preconditioning” according to
IEC 61215 10.10 /61345

Example:
Basic Temperature
Chamber




Irradiance:

Typically 200, 800 or 1000W/m2 (between 280 -
3000nm)

- sometimes higher Irradiance levels required
* Homogeneity:

Typically +/- 2% ,+/- 5% or +/-10% within target
area

- class A,B,C

- UV preconditioning tests require +/- 15%

* Good spectral match

Reference Spectra: CIE 85 Table 4, IEC 904-3
AM 1.5, ASTM G173

provides small to very large custom solar simulation testing and sells
equipment/systems to clients for PV cell/module performance characterization
and aging/durability tests

APHEEFE MAEZESEHRAR TR, ZESBEFHELHAERREZ, @FHCA THAER, &
EHEHX EEARNR. XE—RXF LXK RKEE. RAIFRTEZAN
AKFHEE= MR &. HEETT K TESNNR T, EE%EF, WARERS, FRNE
FENE DR S F X B BRI IE, AZAERMX PSR ERK, LW ASHENKMHEREBES.

Variable position solar simulator



K7 (273 /N BA B )38 B IR K BH e i 6 AL R B b
(DA

MW -imnduced

HWV-Povwer & - - Cawi
MMagnetron diode tube e R-f:sol:ator plasma
discharge
Without filter With 379% fiiter
Spectral Equivalent Spectral Equivalent
Mismatch Irradiance Mismatch Irradiance
Setting lec (mA) (%) {(Wim2) Setting lcc (mA) (%) {Wim2)
=50 51.41 1.04 383 -50 168.4 1.04 137
-35 749 1.02 69 -35 26.3T7 1.03 198
-15 105.72 1.02 803 =15 36.87 1.02 280
0 127.2 1.01 876 0 44 €4 1.01 342
15 138.2 1.01 1060 15 48.36 1.01 37
35 149.5 1. 1147 as 52.32 1.01 401
S0 157.3 1.01 1206 SO 55.24 1.01 424




PO¥RETMIR F2GeFour Point Probe System

MResmtance Resistivity Measuring System

» Measures the sheet resistance of max. 162X162mm Photovoltaic or Solar cell
or square sample, max. 230mm round sample, etc.

» Measures for sheet resistance & resistivity (ohm, ohm/sq, ohm.cm)

»  Stand alone & Operation by full remote control with operating software

» Versatile data analysis functions (Contour / 3-Dimension map etc.)

REEREVR AR www.dyesuntech.com
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PR %

Four Point Probe System

Four Point Probe System for max.
162x162mm Photovoltaic or Solar cell

e Measurement Range: 1m€2/sq ~
2MQ/sq (Resistivity : 10pohm.cm ~
200Kohm.cm)

e Measurement Time: Approx.
3 =+ 1sec/point

e Electronic Accuracy:0.5% for V/I of
5m to 10K at an €2 Q) ambient
temperature of 23°C =1

e Operating Software:Full remote
control (Movement Configuration,
Measurement)

e Various data analysis functions (Data
map, Contour map, 3-Dimension map
etc.)

REEREVR AR www.dyesuntech.com
dyesuntech@163.com
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wide measurement ranges of 107 to 101> ohms using point-to-
point probes or the two-point resistance probe for small surface
measurements, and 10% to 10 ohms/square using the Trek
Concentric Ring probe. The probes are purchased separately.
Measured resistance values are clearly displayed on a high-
contrast LCD display using scientific notation.

REEREVR AR www.dyesuntech.com
dyesuntech@163.com

o= Surface Resistance Meter

Meter Measurement Capability

:LIZ}3 to _'LDl3 ohms

(extends to 10" ohms using the
Concentric Ring Probe).

Resistance/Resistivity
Measurement Ranges

Concentric Ring Prnba|

10" 1010 ohms/square.
Point-to-point probes

10 010" ohms.
Two-point resistance probe

10 1010 ohms.

Measurement Accuracy (of reading)
At 25 °C %5 °C, 50% %210% RH:
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Crystalline
Silicon Band

Amorphous
Silicon Band
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%ﬁﬁ! SR Bk i R B8 (IEC 61730 MST14)

'i‘m#:mf

e impulse voltage test

e —————

r N o AL FEA Y SR IEC60060-1/24R 1 TR
: T HL R E1.2/50 ps, HLE A[IA 10KV &
' IEC 61730-1/2 %nEN61730 1HIFRHEEE SR

E%Mﬁﬁ*ﬁuﬁ% GGIYSOENE
— N AR A BEAT IR, 72 A HAR
i - %W&ﬁ,fmﬁﬁﬁfﬁwﬁﬁ$mﬁ
i B st FH BE FL It A AF 34T M 7 B 46 e
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- lorm o F 3)
(waveform definition ng to 060-1
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B AHFRORTERLR (1EC 61730 MST14)

- - -

impulse voltage test

Complies with IEC 61730-2 Para 10.5.3 including 1500V systems, with IEC 1180 tolerances

3 5. Features

Up to 16kV test voltage.

Microcontroller technologies, front panel
voltage meter indicates output peak voltage.
Output voltage and polarity are controlled
manually from the front panel.
Ergonomically designed for safety, speed and
efficiency.

Cables, manual and calibration certificate
included.

OnF Tab included for open circuit waveform
evaluation

e 1.2x50 waveform output, 800-16kV
e Tests panels up to 120nF
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ﬂz'k,rllﬁﬁﬂj‘:ﬁt% (1EC 61730 MST14)

== ~ impulse voltage test

Mo lllumination

HY QUT

Solar Panel

Copper Foil
0.03mm-0.05mm

Imoutse voltage tests of Solar Modules
for IEC 61730-1 12KV
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SR

Partial discharge test

- Adapter for back sheet foils of photovoltaic (PV) modules
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test system for solar invertor

A PR AE ¥ T A8 i R R

EEMETREANTIHEERE
HEoEsERRNAE. BEE
RN R
F T AT O . BT
MR TRTU TR _
IR T AR P
EhLHEREAEE R
RRAE. ERbIR AR
ERANENMNLRETR
ERMEHTHRERSR
EEY. raRNERE
FEA S R R A
s e
BEAET. SRS
ERR. EMEER
T T A

Soflwans

S

KFEREJR AL www.dyesuntech.com
dyesuntech@163.com

Lalstunglsiv]

Strom [4]
e

ung [V]

Spannung (V]



20 2 vl Zk
1

H|m /\( n

test system for solar invertor
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+ Arbitrary U/l characteristies

« Simulation of any
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v Impaort function for
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PV-Simulator with Main
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tamparature

irrackation [Wimé]
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" Testing undar real conditions
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« Import from CSV files

Dynamic Changes
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