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m |EC 62446-1 Ed.1: Photovoltaic (PV) systems - Requirements for testing,
documentation and maintenance - Part 1: Grid connected systems -
Documentation, commissioning tests and inspection(X 574 &E 2 #— 5 - X2
HHEESE-S 8 . FRRA-ZRFAXENREEXK - 5UETHE & B &ER)

1. BUCIEC 62446 2009
2. anTéE . ﬁ://Q-LH *Azéégﬁn i%i’dﬁ’ﬁ)%
3. el ﬁ/EJnfE Zxt - ENWEMES
> BERMELETRE
> R E TS TSE i@%ﬁﬂﬁ
> AR K5y E A B TR
DIMRIBIEREEHREEENTE

m |EC 62446 2 Ed.1: Photovoltaic (PV) systems -Requirements for testing,
documentation and maintenance - Part 2: Grid connected systems -
Maintenance of PV systems(draft)(j(FE' HEZFAHE - XEMHEESE-F_
Bl AR ARA-KECERFHEESE)(EXR)

m |EC 62446-3 Ed.1: Photovoltaic (PV) systems — Requirements for testing,
documentation and maintenance —Part 3: Photovoltaic modules and plants -
Outdoor infrared thermography (KI5t E 1= H B UL M IMEELVE & 130Rl)
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m |EC 62446-1Ed.1:

> HRIL : RERRFZKN - 1BE - UESEREITATSHNREEK -

6.1 FithEE M KEEBAESHE (Continuity of protective earthing and
equipotential bonding conductors)

6.2 E i 4855 (Polarity test)

6.3 PVEFIECEFE Rl (PV string combiner box test)

6.4 PVEFFEKEEEHI(PV string — Open circuit voltage measurement)

6.5 PVE&FIE 7 =8I(PV string — Current measurement)

6.6 g5l (Functional tests)

6.7 PVRES 484 H 5185 (PV array insulation resistance test)

> HaRI2 : A OEEOR KR R RY 22 4 PR st A9 B R0 &L -

7.1 3881 ; FBI2RIE oI ERENE R AT ER 0 R BAT

7.2 PVEEAI|- VEZ?E/EJ(Stnng |-V curve measurement)

7.3 PVPESI AT SN & 1 A2 B (PV array infrared camera inspection
procedure)

> CH 8 MinnAlsiizF

8.1 [E 31 &8 B2 HI5H (Voltage to ground — Resistive ground systems)

8.2 PH s i 2 HI5 (Blocking diode test)

8.3 #azp 4z [HHUHE(PV array — Wet insulation resistance test)

8.4 =114 (Shade evaluation
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Z MBS —|EC 62446-1-7.2 PVEE5II-VE 45 = 8l
- FER(Voc) EfBER=H (Isc).
o BRAINEEBRE(Vmpp), ER(Impp), XEARINE (Pmax)E 4
- PVPESIHEES A
- PViE#H/E ﬁuiﬁfﬁ A (fill factor)gi
. ?—ﬂﬁ‘a’ﬁPV’f*ﬁ“ EXL D 51| B iR Fes 2 2 i v

ITI\'I

T Solmetric PV Analyzer 4.2 - Dawuding Floating System
b File Properties View Utility Help

10/2/2018 10:37:46 (GMT8:00) - Inverteri-123 [Solmetric

ent (A)

Performance Fill .. 853.5 I (cel .5 °C .30
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%%ﬁ%??&— |IEC 62446-1-7.2 PVEE5I|-VH#R
O |-VERGRATATHREEPY B SRS TIF R HIE:

o = 4B / (Damaged cells / modules.)
« S _MBEEFEES(Short circuited bypass diodes.)
LI@ (Local shading)
348 5< B (Module mismatch)
.« 55 /ﬂl/’fi,‘ﬂ/ﬁﬁuT_Eéj\/ﬁfBEh(The presence of shunt resistance in cells /
modules / arrays)
o SRR E F 1 N(Excessive series resistance)

= A

P& 2 2% U1 3 (Steps or notches in curve)
1EE &)t (Low current)

K& B (Low voltage)
Hi & (Rounder knee)
= B & ZR 2 (Shallower slope in
vertical leg)
IKF&IFRFIZ (Steeper slope in

wotope (3 Je - .; horizontal leg)

Voltage St Voo

Normal curve
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Voltage

60% sun block
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©)

REE B
> BRI EE

> EHEBERHERD

> PID

> BREM/MRHE/ S5 WAER
> EHEmEERKE

24 modules in serially connected
3 bypass diodes per module VMP-Array

Forward bias

operation
—Reference P

—3 Bypass diodes defect -4,6%
6 Bypass diodes defect -9,1%
——18 Bypass diodes defect

R BRI ERD 1

Current

Voltage

\_  operation time

—Reference
—Power loss = -33,4%
Power loss = -49,6%
—Power loss = -60,1%
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Increasing Rq
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Laser edge isolation
Front groove prevents back
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O & Z #5418 (Simplified thermographic inspection)
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;iﬁf XS Real live: '"Angry birds'

A& — B m?ﬂ?&ﬁ Eﬁ 7i@)ii;’il“:E’Jﬂﬁ%%ﬂ%ﬁ?ﬁ?ﬁ}ﬁﬁd\Eiﬂ? )
R BR . SR EREEETEY
Damage detected in Japan near golf course at coastline

- birds drop golf balls, mussels, nuts etc.
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= — & (white clover) M2 45 (buffalo grass)#a
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KB ATELE BERBE (WF)
JESR Y (a-Si) 0.87
HEM(sc-Si) 0.36
Zmh9(mc-Si) 0.64
f#{ER(CdTe) 0.40
2 £ #% — W {54 (CIGS) 0.96
B E 1.00

AREHEREEBE R EROEEBER(EE—HEED.C. Jordan#dS.R. Kurtz,
http://www.nrel.gov/docs/fy120sti/51664.pdf)
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(Ref: NREL, Best Practices in Photovoltaic System Operations and Maintenance 2nd Edition)
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- MITHREWEHEREREMENHRBSESREUE - XEEWEEE
FREXGELI2 % - FiK2 % ~ IER9I % (Ref: MIT, Air pollution can put a dent

in solar power)
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