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An acceptance test for PV system usually uses RA test. This article focuses on
comparing the difference of RA and PR. The test method is based on IEC 61724
series standards promulgated by International Standards Organization in 2016.
IEC 61724-1 outlines equipment, methods and terminology for performance
monitoring and analysis of PV systems. IEC TS 61724-2 defines a procedure for
measuring and analyzing the PV system performance (relatively short time period).
IEC TS 61724-3 should be used for long-term performance testing of PV systems
(preferably one year).
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A 3X $& % — (Test Procedures — Category 1)

* 3338 7 M (Continuity of Protective Earthing and Equipotential Bonding Conductors)

o 45 22X (Polarity Test)

« KIFAE &4 % 7] B A E 448 B (PV String Combiner Box Test)

« KIGHE A4 7 — B ERZ R|(PV String — Open Circuit Voltage Measurement)

« K HE £ 4% 7] —EIRZR(PV String — Current Measurement)

* 7 & 8] X (Functional Tests)

o KIGHE £ 418 5] BRI (PV Array Insulation Resistance Test)
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FHHARIR ¢ https://www.freeroof.com.tw/uncategorized/illegallybuilt/ (2019/11)
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gq] 1 Cp =1+ yx (T mod k —25) (7)
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Class A Class B Class C
High Accuracy | Medium Accuracy | Basic Accuracy
For Irradiance, Temperature, . .
. . 3s 1 min 1 min
Maximum Sampling | Wind, and Electrical Output
Interval For Soiling, Rain, Snow, and . . .
1 1 min 1 min 1 min
Humidity
Maximum Recording Interval 1 min 15 min 60 min

EAAIR 2 IEC 61724-1 (2017/03)
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BE (Module Temp.) * IRIFAEE (Environ-
ment Temp.) * EIR(Wind) » &% (Electrical
Output) * REBClass ABRREUEIBERBE =
MEFEEN—X » Class BEEClass CRIESR™—7
BRI —REUE - HBURUIRE S (Soil-
ing) ~ M= (Rain) > E(Snow) ~ &E (Humid-
ity) » BIBVSSERER—DIEBE—X -
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VR= AFESEAFREEAVAESEMER

Monitori Required? N
onitorin; umber
Parameter Symbol | Units £ Class A Class B Class C
Purpose ) ) . of Sensors
High Accuracy Medium Accuracy | Basic Accuracy
Irradiance (see 7.3)
In-plane Irradi g
e G W-m? Solar Resource v v orE v orE & @ ¥ Column 1
(POA) !
Solar R
Global Horizontal 2 © a.r esoufce, .
Irradiance GHI W-m Connection to Historical v v orE & ¥ Column 1
and Satellite Data
Direct Normal 2 v v orE
DNI W @ ¥ Col 1
Irradiance m for CPV for CPV S A
Solar Resource, v v orE
Diffuse Irradiance Gy Wem? Concentrator for CPV with <20x | for CPV with <20x A& F Column 1
Concentration Concentration
Circumsolar Ratio CSR &8 ¥ Column 1
Environmental Factors (see 7.3)
PV Module Determining Tempera-
Y Tt T Sy T v v orE & F Column 2
Temperature ture, Related Losses
Ambient A Connection to Historical
mbient Air
T h Tomb °C Data, Plus Estimation of v v orE vV orE & F Column 1
emperature
P PV Temperatures
Wind Speed ms” Estimation of PV v v orE A& F Column 1
Wind Direction Degrees Temperatures 4 & @ F Column 1
v
Determining Soiling-
Soiling Ratio SR e ¢ If Soiling Losses & ¥ Column 1
related Losses
Expected to be >2%
Estimation of Soili
Rainfall cm SHRAIHOTEOHES v v orE A F Column 1
Losses
Estimation of Snow-
Snow W & ¥ Column 1
related Losses
Estimation of Spectral
Humidity BN AR 1 % Column 1
Variations
Electrical Output (see 7.5 and 7.6)
Array Voltage (DC) Va \Y v At Each Inverter
Array Current (DC) I, A Energy Output, v (Optionally at
Diagnostics and Fault Each Combiner
Array Power (DC) P, KW Localization v Box or Each
String)
Output Voltage (AC) | Vi \Y v 4
Output Current (AC) | Ty, A v v SiEcchllnyerey
Energy Output ~Z 7 2 and at System
Output Power (AC) P kW Level
Output Energy Egut kWh v v
Utility R . At Each Inverter
ility Reques
Output Power Factor Iy yied v v and at System
Compliance
Level
Reduced Load De- i ili
educed Load be DeterminellUiilityjon If Applicable If Applicable At System Level
mand Load Request Compli-
System Output Pow- ance and Impact on PV . .
er Factor Request Mreg System Performance If Applicable If Applicable At System Level

FAH R R : TEC 61724-1 (2017/03)

146

MRERE  https://www.materialsnet.com.tw




W/m? » BEETE/NIRERT W/m?
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Types Tor E » NEFEZERAType T °

() REFSTERERBERBEANEEE
NVIRFIR2°C »

(3) BHBFITVIKIBIEC 61724-12 Annex B-
Temporary ([EI1) EKETLE ¢
ORIBZETCAGEEER » BHEER

TI1IEAREBAHYT -
@BEMIBIERE70% 2R A E L FasTEs

MSRESTE -
QR ETHIThin-filmE L E4Y3 mm ©

VE PVERGNESENESITHHE ORRESTRITS PR BB AN > B
E;K M‘.TH’)H?T“’)EHPolyesterM B
Number of Sensors o S I 22 At
System Size (AC) Col - ] Col ) OREERERE=BARFEBST
oumn oumn (Polyester’] é) » BEERBREKRR x
<5 MW 1 6 e <
>5 MW to <40 MW 2 12 R(=5cemx =3 cm) °
>40 MW to <100 MW 3 18 n\@ _I_
>100 MW to <200 MW 4 24 RIRmES
2200 MW to S00MW| 5 30 ) RBEBRAEABFAEEDNRER
>300 MW to <500 MW 6 36
— 01 C ’ 7\E\I N Ny i1°C °
>500 MW to <750 MW 7 0 BE JiﬁEFE%
~750 MW g 43 Q) ZRFEBERE - BRARE ~ ~OERZ
FH AR ¢ TEC 61724-1 (2017/03) I=EAE (Bf) -
VA AESEAEREENNESHIER
Sensor Type Class A Class B Class C
M High Accuracy Medium Accuracy Basic Accuracy
Secondary Standard per ISO 9060 First Class per ISO 9060

or
High Quality per WMO Guide

or
Good Quality per WMO Guide

Thermopile Pyranometer No. 8 No. 8 Any
(Uncertainty <3% for Hourly (Uncertainty <8% for Hourly
Totals) Totals)
. Uncertainty <3% Uncertainty <8%
PV Ref D A
Clerence DEVICE 1 om 100 W-m? to 1,500 W-m™ | from 100 W-m to 1,500 W-m y
Photodiode Sensors Not Applicable Not Applicable Any

AR 2 IEC 61724-1 (2017/03)
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Polyester Overlay
Silicone Adhesive ~

Trimmed Sensor

[ 4
Y

o %
-

Optimal Tapes (3M™ Polyester Film Tape 8430)

s

Encapsulated \ /

Sensor Element

Thin-film Thermocouples

—

Sensor Element
Tape Reinforcement
’ 2to4)
| e

3M™ Polyester Film Tape 8430

=5cm

=3cm

ABM |EC 61724-1KBRERIBRE S AN ZRTS N

FAH AR ¢ hitp://www.poitek.com/thermometer.php

ABT BEEENZETEE
4. BREFET

() BERSTEATEEEEX - RERZR/)
RFERS m/sks » BBIERZE/NRFNR0.5
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m/s : MEBERKRS m/sbF » BBERE
INIRSERR10% ©

Q) BOERREBRTEEREESENA -

Q) ZRFFEEARRRE DTSR » RE
REMEERENRLIRIGIRREE
B ERREREHEMMIRRERA~—
W BRRSEEREGIRSERR
R—EY o

5. B55%(Soiling Ratio)

(1) IFPVEMKE B ST UEIL - SRAEE
TITVEME Bl o

) BEADINRBE T8RRI ERFETS
N (B » ERTERERM A KBEE
1818 » —FERES (BREFTH) -
S—RANER (BRESTH) » 24
B PITIFRERER  SIRESMER 8
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VRN ShRISEEHENR
Parameter Class A Class B Class C
High Accuracy Medium Accuracy Basic Accuracy
Active Power and Ener Class 0,2 S Class 0,5 S Class 2
24 as per IEC 62053-22 as per IEC 62053-22 per IEC 62053-21
Class 1 Class 1
P Fact n/i
ower Factor as per IEC 61557-12 as per I[EC 61557-12 a

EHAR 2 IEC 61724-1 (2017/03)

4=

Clean Device

g 47 Temp

Effectlve
Irradiance

1. Cleaning Method: Manually or Automation

2. Class A: Daily or at Least Twice/Week
3. Class B/C: at Lesser Intervals

Pma\l + Temp
Pma\7
(Reference Condition)

Soiled Device

| e

AE BESXEHRRTES

BIES T R AR (Pmax) > BE » #5
Praxt IZ[EZE F A HIREE25° CIEEIPmax2
BUSR = Pax1/Pmax2 °

(3) IKIBEEUERCIREK » B DIESBISRIE -
REHSREEGI » ERAFIIHERE
HHIETEEH -

6. BIEERIZK

HWERERBETEHNHEED R RIAER
(STC)HI1.215 ©
Q) ERER ~ A ~ DK -

(DClass A : FBEZEK+2.0%
@Class B : #EZEK
(B)Class C : HEZEK
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(3) RAERE ~ BARLS :
(DClass A : FEEEK+2.0%
@Class B : F5EEK+3.0%
(®Class C : HEEK
(4) RINZE ~ REEFRASERATRIT ©

GHAITRELE

RPVEMRIE T EWRIEEH » —iE
=& B MEES A RHIEEERE

ER

AR ZERFARATIT, » MRAE BRSNS EE
REERE > HERSIBREELX > KILIH
122016 1R 4ERBIEARTE SIEC TS 61724-257
& o LE TR & IS AT HA T PV E AR AL
CERVEA » KIBBIRREEVEEEDE » EDE
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VRE BUSERRMEEmEYE
Suggested Criteria for Flagging Rejected Data (15-min Data)
L. Irradiance Ambient Wind Speed Power (AC Power
Flag Type Description > . .
(W/m”) Temperature (°C) (m/s) Rating)
Value outside of accept- <0.5 TRC Irradi- >1.02 Rating or
Range >50 or <-10 >15 or <0.5 .
able bounds ance or >1.2 TRC <-0.01 Rating
Values stuck at a single L . .
. Derivative <0.0001 <0.0001 and <Sensitivity of <0.1% Change in 3
Dead Value value over time. Detected . . .
. L while value is >5 >-0.0001 sensor Readings
using derivative.
Values change unaccept- | Assuming 15 min Assuming 15 min
Abrupt ably between data points. | data derived from data derived from
Change and Detected using derivative | at least 1 min data, >4 >10 at least 1 min data,
Stability for temperature and wind | standard deviation standard deviation
speed. >5% of average >5% of average
The states of the inverters
Inverter Status | are inconsistent (not all Not Applicable Not Applicable Not Applicable Not Applicable
are constrained-see text)
FAH KR ¢ TEC 61724-2 (2016/10)
MR CIEERUE - TREEITETEE DT HE : ARBEEER > FRELEES

PR ° AXFR T ERBRES AR « ToIF RS EE
#E - MEENER » T2ERPFEEAITAE
CERAINER > FEERRBUIIEEHR - O

DA ERFPRIET TR T 58UV -
1. % fipEd= Al

ESBIRYTTIF AR LR ABIEC 61724-1007Y
Class Ag—.ﬁﬁ’fﬂ » = HAClass BEX{Class C13

oA AT IERELL » (BRI S H/BEHIE
ﬁﬁﬁ{tFE'ﬂ—T—?F:‘ﬁE’ EATHEE - RIEE
F s ZRUBHEFREEH » IMEGFHER
WS o

2. E/glﬁir

(1) B&EPVEIIEE PR | (Constrained)s
I RZPR | (Unconstrained)
OEZAABEEURKEBG/PVER

EE%EEEHZQEUEK/—‘%@EP%%EE@EEEMEE
G > BEREARES > TEERAIR
HUG‘EEF&MR s R E D) RAVEIEIRAE ¢ 58
_BRPVE W*”*%Bﬁﬁiﬂ”ﬁ @Jﬁ;—z
STREI R EREITRY R FEE 2 QD%Q
A T A —EN PR%EEUF%EMTWT@
i E=-BRERESEE » HilERA
AU SEE—CEEERESA > 8
ETIRaHIREREIEE -
QEERITAZREBRETZZS
R - IRARZRHEBRE T EERERS
Z {4 (Target Reference Conditions; TRC) »
BEETRCONNRZFEYEBESERES - IRH
iR ORE - BIRFGME » £REREMEE

T FEER RS EEZRREE -
OEEBRESZRIEEIRET

SR ¢ KIERIBEIIRE R 5

]
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YR\ AEZEHEREEENEIEEK
Season (Northern Hemi- Dates Minimum POA2 Irradiance R.equired Number of .

sphere) (W/m”) 15-min Average Data Points
Winter 22/11 to 21/1 450 20

Spring 22/1 to 23/3 550 30
Summer 24/3 to 21/9 650 60
Autumn 22/9 to 22/11 550 40

AR 2 IEC 61724-2 (2016/10)

MHRE s RERER - BDEEFRZR @ b
EIEZZRI AR EB TR IFZRAR
fE BEEURRERBEHES] - WRH
BHEER—F » S2HBREEEENEE
JBEZRNEE - BESAINAERIGHE
NEEMBEBRZIRIEE  BIDATEREL
SERIIREEZR -
() EREIE
BEABEANBERES : IKIZIEC
61724-1ZKEEMN BB/ - BEEIEER
DB ISETIIER » BERAED
FETES FNEESEHR - BEHMS
WELE  BIRMKIBTR \ZKEKR » AWl - &

D]

%“& tha Hi
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. IEC 62446-1:2016, Photovoltaic (PV) systems
— Requirements for testing, documentation and
maintenance—Part 1: Grid connected systems—Doc-
umentation, commissioning tests and inspection.

2. IEC 61724-1:2017, Photovoltaic system perfor-

mance—Part 1: Monitoring.

3. IEC 61724-2:2016, Photovoltaic system perfor-

mance —Part 2: Capacity evaluation method.
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