Trinasolar

/\
X G JHE

i)\ﬁtﬁb/ | ﬁﬁyg_

SRR E ZRETR
MBS TRHIER M BN EREIR 7T RIZ R

RENEHELARS

Trinasolar

%A\ /Ab

2 EXREHaED

Offshore PV Module White Paper



Offshore PV Module White Paper
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As a new application scenario, Offshore PV will face severe marine environ-
ment challenges, such as high temperature, high humidity, Salt spray corro-
sion, gale, wave, precipitation. The modules need to have higherreliability. This
white paper aims to provide the matters to be noted during the usage of PV
modules in coastal regions and offshore for the reference by the application
clients of PV systems.
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Change of annual salt spray deposition with thechange of distance
from the sea
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3.2 i EXSREMAIE

BHEEERIEMHBEITUVERE EXR2 PIG 2930/02.23IA1E,
NANERERERE,

Zertifikat Certificate
Zertifikat Nr.  Certificate No. Blatt  Sheet
PV 50586842 0001

RENERBSZDAENCAREY, mAR=mEEL

A

- ®
TUVRheinland

Ihr Zeichen Client Reference
2.2.

Unser Zeichen Owr Reference
01-QLS-CN23DVKI 001

Ausstellungsdatum  Date of Issue
15.06.2023 (day/molyr)

Genehmigungsinhaber License Holder
Trina Solar Co., Ltd. Refer t
No. 2 TianHe Road, Trina PV of the
Industrial Park, New District

Changzhou City,

213031 Jiangsu

P.R. China

Fertigungsstiitte Manufacturing Plant

o latest revision
annex list of factories

E:u:prnll nach Tested ace. o
2 PfG 2930/02.23

Prifzelchen Test Mark

Inshars PV Module
Raguiar Production
uinvnilance

TOVAheiniang

. tuv.oom
1D 1111269612

Zertifiziertes Produkt (Gerdteidentifikation)
Certified Product (Product Identification)

BV Module
Type Designations:

Max. System Voltage: up to 1500 VDC (Voc at STC):
With half cut mono c-8i cells:

Lizenzentgelte - Einheit
License Fee - Unir

TSM-xxxDEG21C. 20 (xxx=625-675, in steps of 5, 132 cells)
TSM-xxxDEG20C.20 (xxx=570-605, in steps of 5, 120 cells)

with 182mm x 105mm monc c¢-8i cells:

TSM-xxXDEG19RC, 20 (xxx=540-595, in steps of 5, 132 cells)

Remarks:

valid in conjunction with TOV Rheinland certificate
PV 50572870 Page 0001-0024.

Test performed with Test Method B8

according to IEC 61701:2020 .

only for the material combination as listed in the above

mentioned test report.
Conditions:

The product test is voluntarily according to technical
regulations. Any change of the design, materials, components

or processing may require the repetition of some of the

qualification tests in order to retain type approval.
Thie certificate is valid until 14 June 2028.

Dem Zertifikat liegt unvere Prif- und Zertifisierungsordmang sugrunde
Das Produks entspricht den o.g. Anforderungen, dte Hersteilung wird dberwachi
This certificare (s based on our Testing and Certification Regulation. The product
Sulfitls above mentioned requirements, th production is subject to surveillance

TUV Rheinland LGA Products GmbH, Tillystralle 2, 90431 Niirnberg
htp/fwww. v, E-mail. ) -om
Pax: +49 221 806-3935

3.3 210-66hRE700W+NE A1 LXATNE RIS
AT RIS TSR, 8 DR AR BRAXE, MRS ENRE AR TUE: 210-06RENRALIELSEA

BOSH AR T34 ¥ 0.03-0.06,

@ XENBAH NEFSELLAHA NER LA HB
R (mm) 2384*1303 2465*1134 2465*1134
=R (W) 680 610 610
FREE (V) 47.4 51.47 55.25
ERER 18.18 15.01 1411
EAAH BRI RSN 29 26 24
BEBSHEAR (¥/W)

e 0.0241 0.0242 0.0242
SOisE (BHT) 0.0013 0.0017 0.0018
RS (BT 0.0015 0.0019 0.0020
FRZ4 (BiET) 0.0247 0.0258 0.0264
BEER%S (S6ET) 0.0687 0.1020 0.1162
Eithze (BT 0.0026 0.0029 0.0029
%5 (BHT) 0.0062 0.0078 0.0085
B (SET) 0.0096 0.0094 0.0120
WAL R 0.0005 0.0005 0.0005
Ait 0.1391 0.1761 0.1945
=8 BL 0.0370 0.0554
MR (FEEHS.5m) (Ww)

HRZZE (BiET) 0.2605 0.2648 0.2541
HER (2HEI) 0.2793 0.2701 0.2926
ait 0.5398 0.5350 0.5468
=8 BL -0.0048 0.0070
TS (Y/W)

= 0.1375 0.1385 0.1382
=@ BL 0.0010 0.0007

BOSHA (¥/W)

BOSHIANZEME (¥/W)

RSFRRNEHYE, BB EEESER. 8%, A8 LYRNNARSH, BE1E, TEE, HWREGKMATIER
MHE, HR, INSKRREXR, RAFHER, BIXAFEFEREKZM, EELCRAMEREMITRI, #ERKX, i
RRIETRAERE R, HRHRE, Wi, SFRENHRNMERK ., WEE. fER. MEXSERS, BRNIHRE
BRNEFRE LS ATE B,

BREEENETOOWRIAH, TEEAFE. BHERNF@ERIT, B8 LNASEEMBENBOSHAMNRE
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3.4.1 &I

BETYEBRESZ, SEKNBEENSHSFAUTERTE, BUNUTRDEEEER:
1. RPN, BREXER,
2. RS HMERRIER T, BRBEER,
3. Alﬁéﬁﬂ‘g/ﬁlﬁ;ﬁﬁo

3.4.2 HIRIE

BLERRMERES, AEFEEKRERATEVCRANERE, BUNUTREEEEHER:
1EMRS, A TEUEST0F—BIKS,
2ICIEPTRIRA MR MRIMR, BRRRAET .
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TR AR S R ANOAEH MBI D, LA TR TT E #7058 :
04 1) AHDERNEE, FBNAE, BREEENEREE, HERRRAPFHTRE, RIEHE

REEEE LXXAEX T M

SRPSHIEIRA, BRENEERS. 25 . PD. DHESEREEROANENE, RAKMHKASS SV A qe | BRE | CEE | CEE | CdER
57— ZFRIR (mm) (mm) (mm) (mm)
O WMmETE:
210-66 33 28.5 18 18.1
/
B =
2) BURBBIERRE, BREARMET, SR SRR BT TR’
NS - WIR{EIR MEHES
TEE2.8 40CHRR +1500Pa S~
KAE5 fERES @20000)% e B B REAME | B
FH EES HEER (S) A
BT RES
< NS .00%
= SRHZE i 240 98.00%
KEmEH XU i . .
o5 JXL i i, % SEAIE
TES B 178
35mMMIkE REH 1) BERELE, FEEDEATESS 210kRTAHTUESBEOM/SHRE
e
KA SR AR AR RIRI AR, ERESRERAT, (RS T RN, 12 g 14 15 16 7
iB X N E R IRRIE D
B, B, RER. RER. RER, FER.
[[[Ruﬁ 32.7-36.9 37.0-41.4 | 41.5-46.1 46.2-50.9 51.0-56.0 | 56.1-61.2
EEpIL 323 X e - " . I _
L 2) 1RIE (BT AEGETRRAHTREURER) | B AR A ERE S EMELR: EDRENCH,. 18
/ EA10mm&20mm. &ERXET.OKN/M2, IR1ISIXREGAR 2307 X BEIRNS, IRENAM O ELZEES0% M X , 23085 %

BAIRE, AHRENBERANSZAHNRESDERBIMRL., WK, HIREBER, MNHREN . AEEGMEE
5o o

B 07




3) HNIEMPANIERM: 2022F2HAK 18" B, FONIAE14%K, 210848 THTR. 0oy [ / e
80 I+ Ea=0.8eV
Ea=1.2¢V / / / / . -
Ea=1.5eV \
N * calculated data < \ I
% o g 98 \ \
; —
g 40 / 5 ~—_| \\
? / I —
g // 8
& Ea=0.5eV
20 Ea=0.8eVv
/ 96— Ea=1.2eV
/ T Ea=1.5eV
= | |
o . . . . . . . . . 95 - - - - -
0 10 20 30 40 50 60 70 80 90 100 110 0 5 10 15 20 25 30
Accelerated stress level T ('C) Time (year)
n
5 4 _ (RHgw Ea (1T 1
mamT e (1) = (GH2) ool 5 (g - g )] P(t:temp;H)=Peo*{1-exp(-RU*AF(T;RH)*))
O HEEH:

ABERCREMTZREEIMHRIEN AR, EMAEYIEEE IEC61701-2011&IEC 60068-2-52 tRrAESRMIE

Table A.1 - Simplified guidance for determining corrosivity classifications

SEEE. according to 1ISO 9223 and test methods correlating to one-year corrosivity
' based on mass loss of steel coupons

1) DIF=DHNLE: EEWIAHBIIDHI000iE, ELTEE, MEZR[I1.31%;

. e s . i . ~ Location ch isti
2) HDFEMD?muﬁt: g%iﬂﬁzﬂ{¢@ﬁ;ﬁ?&7ﬁ7gplD;m”lit, #@ﬂArl’heﬂluS (Bq{e):lb—l%zﬁﬁ) E*El&'fj—ﬂ%_l—-Ey E?)OE?@J:{EFHEDP% Corrosivity Ocatlonc araCterIStICS One year mass 60068_2_52 test
MR EIRTEI%IA T o classification of . loss range(g/m?) | method achieving
IRSRAESRAT module location Distance from | Percentage Time of bare steel similar one-year
saltwater(km) | of Wetness (ToW) coupons corrosivity
KZPIDMIXAPmM a
0.00% (testing per this
. document not - - <10 =
-0.10% necessary)
-1.00%
2
-1.10% . .
(testing per this
-2.00% document not 210 <25% 10-200 23
necessary)
-3.00% - % 210 >25%
2% 00 = 21010 <25% U200 <l )
-4.00%
60°C 75°C  85C  gRE30F ca 2t010 >25% 400-650 1(28 days)
<2 <25% 5(28 days)
PIDMIE% (60°C. 75°C. 85°C, 3.5%%h7KiZEPID) 65°C. 75°C. 85°C, 3.5%#H/KiZEPIDINEZIR 5 <2 225% 600-1500 6(56 days)
7(90 days)
X offshore -- 1500-5500 8(70 days)

B 00
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BEWRTESRTE:

Test
methods

Table 1 - Test cycles for test methods 1to 8

Details of the cyele

8 EREREIRFZACXAT IS BMethod 7RISR T3 7%

Recommended
number of cycles

30 min from dry condition to humid condition and within 30 min from humid condition
to salt mist. Those transition times shall be included in next condition period.

Salt mist > Hunlig (c:o+n2d|i<tion
35C+2K
>h 93% *+ 3%RH v
Test method A 6day and 22h 4 cycles (28 days)
1
One cycle = 7 days
In the case of manual handling, the transition time (max. 2h) should be included in the
humid condition period of 6 daysand 22 h.
. Humid condition
Sa[t TISt > 40°C+2K
35CxeK 93% + 3%RH
Testmethod | 4 e 22h
> 3 cycles (3 days)
One cycle = 1days
In the case of manual handling, the transition time (max. 2h) should be included in the
humid condition period of 22 h.
Test method Humi - Standard 1 cycles (7 days)
3 ; > umid condition >
Y Salt mist > 40°C+2K > atmosphere
K 93% * 3%6RH 232K
Test method 2h 22h v 50%*5%RH 2 cycles (14 days)
4 A 3days
Repeat 4 times
e n;ethod 4 cycles (28 days)
One cycle = 7 days
Testmethod | n the case of manual handling, the transition time (max. 2 h) should be includedinthe | g cycles (56 days)
6 humid condition period of 22 h and standard atmosphere period of 3 days.
Salt mist Dry condition Humid condition
. > 60°C+2K > 50°C+2K
Test m7Eth0d 35TC+2K <30%RH >95%RH 3,6,12,30,45,60,
A zh 4h 2h 90,150,180
cycles
Onecycle=8h (1,2,4,10,15,20,
- . . . . 30,50,60 days)
The transition times (time allowed to reach the temperature and relative humidity
Test method | Specified fora condition after changing to that condition) are within 30 min or between
8 30 min and 60 min from salt mist to dry condition, within15 min or between 15 min and

NOTE The * tolerances given for temperature and relative humidity are the allowable fluctuations which are defined as the
positive and negative deviations from the seting of the sensor at the operational control set point during equilibrium
conditions. This does not mean that the set value can vary by plus/minus the amount indicated from the given value.

N BRI LR R B R TRRIRER, %Eﬁﬂ?ﬁi’“hﬁ‘tﬂ TRLHESSNVE, ATRESDIE, KB, XEEREF
MR, ERVEZHWMBHE RN (FEER, ®RIPBEER)  ERZEIRL, ZXRBETR, XROEARERERM, [
B, EPSNEEAEANETSER, LU THENBAZEIRE®,

RRER BEIL

AHNERS

RiEigg
(B179%)

B ERNERXEDE-ZERUENBAFEREAE, NATRAEBR:

1) MRAHDESNEREE=15um, MRAIREFENE, ZRBEXBRFKRESRE (WERZ, OTCRESE) L2, @
RERBFENEBKRETRIENBEBER,
2) BERSME, ERUEHTERERF

304G 31655 mes 220538 N HAEeE FEN XHELGRE

REEHBAR  RRHBRAR W NI PEEEIH+HIROUR RS EHRIX PEEKZER} 222
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