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Letter of Permission for Utilization and Business Operations in Industrial Estate
MuwsETTiygansiaugasmnisuunalsznalng w.a. 2522
under the Industrial Estate Authority of Thailand B.E. 2522 (1979)
atumaaiy aTan 7
Renewal No. 7
A 2.07-0-109-00608-2563 MTHANRARIANTIN WL T2INe Lne
No. Industrial Estate Authority of Thailand
ufl 30 1fau Funeu we. 2563
Date / Month/ Year
ﬁﬂdﬁaaﬁmwmaﬁuﬁlﬂ’;Lﬁauam’mmﬁﬁﬂmaﬁwmﬁn‘i‘swmd‘i:t.nﬂ'mu aumﬂmlﬁ
This Letter of Permission is given to evidence that the Industrial Estate Authority of Thailand has granted permission for
UFEHN N d@da msHEn (Ussinelng) 30a (A

(Tata Steel Manufacturing (Thailand) Public Company Limited)

FANITUAIBYLATT 555 81A1T IAINIIBT 2 TUA 20 wyf - asan/vay - oun wraledu
Office located at No. Moo Trok/Soi Road
TSI N7 wa/dng NI FIWIa ATINWUAIUAT
Subdistrict/Tambon District/Amphoe Province
Wugtsznaufiamisluiue amamnssurly AANIAR NN TTY RITTRET
to operate the business in the zone Industrial Estate
{ A o '
Lheely) Uszunoe 113 15 3 974 94.85 015194
Total area
aowilsznavfianinaaf 1 wyf - asan/mey - oun la-3a
Office located at No. Moo Trok/Soi Road
WU79/@ R VIUAINA La/dne iaasznad Tnda JTHad
Subdistrict/Tambon District/Amphoe Province
Usznaufianis NRGMANLEWLETNAAWNTA THaWANERNaNLAzIaNYaea TsIN NI @ Masy faIn1THAA 500,000 aw/il

Business Activities

Yszinnuiasiialssemardud 59
Factory Category or Type No.

it guazpaufansnesfidan SenlvunumewisFeougia Indsznaufiamslufieugaamnisu aauwsenoligga

m‘sﬁﬂuqmm%ﬂﬁmmaﬂ‘i:mﬂ"lﬂu W.e1, 2522
The business operator shall comply with the conditions attached to the Letter for Permission for Business Operations in Industrial Estate

under the Industrial Estate Authority of Thailand B.E. 2522 (1979) and other conditions attached hereto (if any).

msaugainlslaaudaud 31 1fow fwaAu wW.A. 2567
31 December 2024 TATA STEEL MANUFACTURING (THAILAND)

This permission shall be valid until
Tata Steel Manufacturing (Thalland) Public Company Limited
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@ Sa&l’z
www.jinkosolar.com J’n’(o

JKM260PP-60

POLY CRYSTALLINE MODULE

240-260 Watt

Jinko Solar introduces a brand-new line of
high performance modules in wide application.

KEY FEATURES

Worldwide first PID free module under 85 C/85% RH condition:
No power loss caused by potential induced degradation

Polycrystalline 60-cell module achieves a power output up to 260Wp

Entire module certified to withstand high wind loads (2400 Pascal)
and snow loads (5400 Pascal)

Excellent low light performance thanks to optimize solar cell design

<) Passing anti ammonia and anti salt mist guarantees to deliver full
performance in coastal or agricultural areas

QUALITY&SAFETY

® Positive power tolerance of -0/+3% *
® 10 year warranty on material & workmanship *

® Industry leading power output warranty
(12 years/90%, 25 years/80%)

® Premium linear performance warranty *

Premium Performance Warranty

100z P New linear performance warranty

. Standard performance warranty
AddltloH al va
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0] years
1 5 12 25

» Based on customer requirements and contract terms

1SO9001:2008.1S014001:2004. OHSAS18001 certified factory
IEC61215.1EC61730.1EC61701.IEC62716 certified products

APPLICATIONS
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industrial roof-tops

roof-tops




Engineering Drawings Electrical Performance & Temperature Dependence

T Current-Voltage & Power-Voltage Temperature Dependence
Curves (240W) of Isc,Voc,Pmax
= 1000w = 00w 180
—wm o a00w
160
2 R 140
o &
E 7 N\ g ™~ Isc
~ 7 02 100
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i i >\ e Z
(. B 40 20
Front Side Back 5 10 15 20 25 30 35 40 450 -50 -25 0 25 50 75 100
Voltage (V) Cell Temperature(°C)
1 m
ss o Mechanical Characteristics
%E ¢ Cell Type Poly-crystalline 156x156mm (6 inch)
AL No.of cells 60 (6x10)
oo Dimensions 1650%992x45mm(65.00x39.05x1.77 inch)
Weight 19.0 kg (40.8 Ibs.)
Front Glass 3.2mm, High Transmission, Low Iron, Tempered Glass
Packaging Configuration Frame Anodized Aluminium Alloy
( Two boxes=One pallet ) Junction Box IP67 Rated
23 pcs/box, 46 pcs/pallet, 644 pcs/40'HQ Container Output Cables TOV 1x4.0mm’, Length:900mm
Module Type JKM240PP JKM245PP JKM250PP JKM255PP JKM260PP
STC NOCT STC  NOCT STC  NOCT STC  NOCT STC ~ NOCT
Maximum Power (Pmax) 240Wp  177Wp 245Wp 181Wp 250Wp  185Wp 255Wp 189Wp 260Wp 193Wp
Maximum Power Voltage (Vmp) 29.8V 27.1V 30.1v  27.5V 30.5vV  27.8v 30.8V  28.0V 31.1v  28.2V
Maximum Power Current (Imp) 8.06A 6.53A 8.14A  6.59A 8.20A 6.67A 8.28A 6.75A 8.37A  6.84A
Open-circuit Voltage (Voc) 37.3V 34.2V 37.5V  34.4V 377V 34.6V 38.0V 34.9V 38.1V  35.0V
Short-circuit Current (Isc) 8.71A 7.04A 8.76A  7.08A 8.85A  7.15A 8.92A 7.22A 8.98A  7.26A
Module Efficiency STC (%) 14.66% 14.97% 15.27% 15.58% 15.89%
Operating Temperature(°C) -40°C~+85°C
Maximum system voltage 1000VDC (IEC)
Maximum series fuse rating 15A
Power tolerance +3% (Based on customer requirements and contract terms)
Temperature coefficients of Pmax -0.42%/°C
Temperature coefficients of Voc -0.31%/°C
Temperature coefficients of Isc 0.06%/°C
Nominal operating cell temperature (NOCT) 45+2°C

STC: {g::flrradiance 1000W/m? Module Temperature 25°C " o AM=15

: ‘ "EIrra iance W/m Module Temperature 20° a7 0 AM=15 ~ Wind Speed 1m/s
NOCT: @ irradiance 800W/m? dul p 20°C , p

* Power measurement tolerance: + 3%

The company reserves the final right for explanation on any of the information presented hereby. EN-MKT-260PP_v1.0_rev2013
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A AELTA

Confidential

RPI M20A:

PV Solar Inverter for Roof Top

Efficiency (%)

v Built-in Energy-logger & Data-logger
Q?MSS communication port /

RPI M20A \

Features

v 2 independent MPPTs

v'3 phases, 3 level TL Inverter Topology
v'Unity Output Power factor
v'Reactive power +/- 0.8

v High efficiency at 98.3% peak, 97.7% EU

v'Wide voltage range 200V — 1000Vdc
v'Night time consumption < 2W

v IP65 protection level

v Compact design, approx 62 x 62 x 27 cm
v Light weight, 43kg

v Built-in DC Switch

v'5” graphic LCD display

v'6 languages option display




A AELTA

Solar Inverter Features

High Efficiency Performance

Transformerless topology design gives high peak efficiency
up to 98.3% delivering more usable energy. Two sets of
MPPT optimize power from multiple arrays oriented in differ-
ent directions. This optimized energy harvesting can provide
user the maximum pay-back solar system.

Multiple Max Power Point Trackers

2 sets of MPPTs optimize power harvesting from multiple
arrays oriented in different directions. The inverter will track
the optimal power point for each of the two arrays indepen-
dently. Both inputs can be combined and used with a single
array as well.

Ultra Wide MPPT Range

Wide MPPT operating range from 200V up to 1000V is
making module configuration more flexible. Even under cold
environment, wide MPPT range makes it easy to configure
PV arrays and stay within range.

Smart Communication & Logger

5" LCD brings all the relevant system information and settings in graphics
display. Easy to use push button interface to access all important data
stored inside the built-in data logger. Logger will automatically save the
electricity information generated by solar system in several periods of time.
Power generation record every 5 minutes will be saved for one day.

Power generation record every 15 minutes will be saved for one month.
Daily total power generation info will be saved in the system for one year.

Monthly total power generation info will be saved in the system for 10 years.
Cont




A AELTA

RPI M20A: Inverter Specification

Model RPI-M20A
Isolation Type Transformerless
Input (DC) Max. DC voltage 1000V

Working voltage range 200~1000V

Full power voltage range 470~850V

Start up voltage > 250V

Nominal DC voltage 650V

Max. input current Each MPPT: 22A

Total: 44A

MPPT 2

Connection Type 4 pairs MC4
Output (AC) Output power 20000VA

Max. output current 32A

Max. voltage range 3Ph 230/400+ 20%

Max. frequency range 50/ 60Hz + SHz

Reactive power 08ind-0.8 cap

Harmonic distortion <3%
Efficiency Peak efficiency 98.3%

Euro efficiency 97.7%




A AELTA RPI M20A: Inverter Specification

Communication Communication port RS485
Display S"LCD
Built-in Enerqy logger YES
System Safty Operating temp. range -20°C ~ 60°C
Night time consumption <2W
Protection Level IP65
Operating elevation <2000m
Certification VDE-AR-N 4105
BDEW
RD1699
CEl 0-21
AS4TTT
Golden Sun
IEC-62109
IEC-61000-6-2
IEC-61000-6-3
MEA / PEA
Mechanical information Dimension (mm) 625 x 612 x 278

Weight (kg) 43




A AELTA

msIWwWuaskady
Metropolitan Electricity Authority
DSP : 0202
29 DELTA RPI'H5A_120 230V, 1ph, 50 Hz, 5 kVA RED : 0200
COMM : 0206
DSP :2.03
31 DELTA RPI-M20A 230/400 V, 3ph, 50 Hz, 20 kVA RED : 1.51
COMM : 1.80
DSP: 1.32, 1.40, 1.60, 1.80, 2.00
32 DELTA RPI M50A_120 230/400 V, 3ph, 50 Hz, 50 kVA RED: 1.20, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.50, 1.80, 2.20, 2.40

2.

VL BICTRITS MO

d  a o - P ° . . ' -
MeTendniusBusineiiiinanaseuliluaudermuamiadendessulassdiolmisesnslwindugfine

*anansaltanuldluszuundn
No Brand Rated Power AC Voltage Rated
T Sendnfndesan
9 |DELTA RPI H5A 5 kVA 1Ph, 220 V i I 1sitfty 500 kw
RPI-M20A 20 kVA 3Ph, 230/400 V nnwuIa
RP} M50A

50 kVA 3Ph, 220/380 NNULIA
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Mono Multi Solutions

TALLMAX

FRAMED 72-CELL MODULE

72 CELL

MULTICRYSTALLINE MODULE

320-340W

POWER OUTPUT RANGE

17.5%

MAXIMUM EFFICIENCY

O~+5W

POSITIVE POWER TOLERANCE

Founded in 1997, Trina Solar is the world's leading
comprehensive solutions provider for solar energy. we
believe close cooperation with our partners is critical
to success. Trina Solar now distributes its PV products
to over 60 countries all over the world. Trina is able to
provide exceptional service to each customer in each
market and supplement our innovative, reliable
products with the backing of Trina as a strong,
bankable partner. We are committed to building
strategic, mutually beneficial collaboration with
installers, developers, distributors and other partners.

Comprehensive Products
And System Certificates

IEC61215/IEC61730/UL1703/IEC61701/IEC62716
ISO 9001: Quality Management System

ISO 14001: Environmental Management System
1SO14064: Greenhouse gases Emissions Verification
OHSAS 18001: Occupation Health and Safety

Management System

C¢€

A=
)
'. — PV&LE

Trinasolar

®© @ @

&

Ideal for large scale installations

« High powerful footprint reduces installation time and BOS costs
+ 1000V UL/1000V IEC certified

One of the industry’s most trusted modules

- Field proven performance
« Strong, reliable supplier

Highly reliable due to stringent quality control

« Over 30 in-house tests (UV, TC, HF, and many more)

- In-house testing goes well beyond certification requirements
+ PID resistant

+ 100% EL double inspection

Certified to withstand the most challenging
environmental conditions

« 2400 Pa wind load
5400 Pa snow load
+ 35 mm hail stones at 97 km/h

LINEAR PERFORMANCE WARRANTY

10 Year Product Warranty - 25 Year Linear Power Warranty

100%
97.5%

90%

80%

Guaranteed Power

Years 5 10 15 20 25

B Trina standard Industry standard
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TAI_LMAX . FRAMED 72-CELL MODULE

Current (A)

Power (W)

PRODUCTS POWER RANGE ELECTRICAL DATA (STC)
TSM-PD14 | 320-340W
Peak Power Watts-Pwax (Wp)* 320 ‘ 325 ‘ 330 ‘ 335 ‘ 340
Power Output Tolerance-Pmax (W) 0~+45
DIMENSIONS OF PV MODULE(mm)
a7 Maximum Power Voltage-Vuer (V) 371 37.2 374 37.6 37.8
Maximum Power Current-lwee (A) 8.63 873 8.83 891 8.99
sme) . JunctionBox  py— Open Circuit Voltage-Voc (V) 45.5 45.6 45.8 46.0 46.2
T Short Circuit Current-Isc (A) 9.15 9.19 9.28 9.35 9.42
Nameplate
Module Efficiency nm (%) 16.5 16.7 17.0 17.2 17.5
T § STC: Irradiance 1000W/m?, Cell Temperature 25°C, Air Mass AM1.5.
% *Measuring tolerance: +3%.
2 2 ELECTRICAL DATA (NOCT)
Q| AL||JA SN g
& o® ©
Maximum Power-Pvax (Wp) 237 241 245 249 252
Maximum Power Voltage-Vwee (V) 343 34.4 34.6 34.8 35.0
4-@9x14
Installing Hole Maximum Power Current-Ivee (A) 6.92 7.00 7.08 7.14 7.21
643
) Somdngbee 1L Open Circuit Voltage-Voc (V) 42,1 422 424 426 428
12-Drain Hole
" Short Circuit Current-Isc (A) 38, 7.42 7.49 7.55 7.60
NOCT: Irradiance at 800W/m?, Ambient Temperature 20°C, Wind Speed 1m/s.
992
MECHANICAL DATA
Back View
Solar Cells Multicrystalline 156.75 x 156.75 mm (6 inches)
o Silicon Sealant Cell Orientation 72 cells (6 x 12)
Laminate
Module Dimensions 1960 X 992 x 40 mm (77.2 x 39.1 x 1.57 inches)
Weight 22.5 kg (49.6 Ib)
o
<
Glass 3.2 mm (0.13 inches), High Transmission, AR Coated Tempered Glass
Backsheet White
Frame Silver Anodized Aluminium Alloy
(A-A) J-Box IP 67 or IP 68 rated
Cables Photovoltaic Technology Cable 4.0mm? (0.006 inches?),
|-V CURVES OF PV MODULE(335W) 1200 mm (47.2 inches)
100 M ooow/m
20 Connector TS4/QC4
80 | goow/m*
70
60 | 600W/m’
50
40 400W/m?*
20 TEMPERATURE RATINGS MAXIMUM RATINGS
' 200W/m?
20
10 NOCT Nominal Operating Cell Temperature) 44°C (£2°C) Operational Temperature -40~+85°C
0 10 20 30 50 . o .
Voltage(V) Temperature Coefficient of Pmax - 0.41%/°C Maximum System Voltage 1000V DC (IEC)
Temperature Coefficient of Voc -0.32%/°C 1000V DC (UL)
P-V CURVES OF PV MODULE(335W)
350 — Temperature Coefficient of Isc 0.05%/°C Max Series Fuse Rating 15A
30 = 5 (DO NOT connect Fuse in Combiner Box with two or more strings in
250 parallel connection)
600W/m?
200
150 400W/m’ WARRANTY PACKAGING CONFIGURATION
1 200W/m? . .
- 10 year Product Workmanship Warranty Modules per box: 27 pieces
o 10 20 30 40 50 25 year Linear Power Warranty Modules per 40’ container: 648 pieces

Voltage(V)
(Please refer to product warranty for details)

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.

r I na SO | a r © 2017 Trina Solar Limited. All rights reserved. Specifications included in this datasheet are subject to change without notice.
Version number: TSM_EN_2017_APAC_B www trinasolar.com
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Certificate

Registration No.: PV 50270713 Page 3 Report No.: 15042197.060

License Holder: Product:
Changzhou Trina Solar Energy Co., Ltd. PV Modules
No.2 Tian He Road, Electronics Park, Type:

New District, Continuation of page 2
Changzhou, Jiangsu 213031, With 6” poly c-Si cells:
P.R. China TSM-xxxPD05, TSM-xxxPD05.05, TSM-xxxPD05.08,

TSM-xxxPD05.10, TSM-xxxPD05.15, TSM-xxxPD05.18,
(xxx=215-260, in steps of 5, 60 cells)

Manufacturing Plant: TSM-xxxPD05.002, TSM-xxxPD05.008,

Changzhou Trina Solar Energy Co., Ltd. TSM-xxxPD05.102, TSM-xxxPD05.108

No.2 Tian He Road, Electronics Park, (xxx=215-260, in steps of 5, 60 cells)

New District, TSM-xxxPD14 (xxx=260-320, in steps of 5, 72 cells)
Changzhou, Jiangsu 213031, TSM-xxxPD14.002 (xxx=260-320, in steps of 5, 72 cells)
P.R. China Continued on page 4

Basis:

[X] IEC 61215:2005

EN 61215:2005 '
“Crystalline silicon terrestrial
photovoltaic (PV) modules - Design

qualification and type approval” i ® |
TUVRheinland |
; " CERTIFIED
x Factory Inspection e
To document the consistent quality of WiV com
the product factory inspections are ID 0000024632

performed periodically.

Remarks:
- Valid in conjunction with TUV Rheinland certificate PV 50270736 Page 1 - 3.
- This certificate includes further manufacturing plants as listed on Attachment List of Factories.

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.

The certificate is valid until 01 December 2018.

Certification body

02 December 2013 ipl.-Ing. (TU) Gerd Reimann

TUV Rheinland LGA Products GmbH, Tillystrasse 2, 90431 Nurnberg, Germany / Contact: + 49 221 806 2477 email: enertest@de.tuv.com

10/020d 04.08 @ TUV, TUEV and TUV are registered trademarks. Utilisation and application requires prior approval
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Certificate
Registration No.: PV 50270713 Page 26 Report No.: 15042197.117
License Holder: Product:
Changzhou Trina Solar Energy Co., Ltd. PV Modules
No. 2 Tian He Road Type:
Electronics Park, New District Same as Page 1 - 7 and Page 9 -14 & Page 17 - 25
Changzhou, Jiangsu 213031 In addition:
P. R. China With 6” poly c-Si cells:

TSM-xxxPC05, TSM-xxxPC05.08, TSM-xxxPC05.10
TSM-xxxPC05.18 (xxx=280-290, in steps of 5, 60 cells)

Manufacturing Plant: TSM-xxxPCO5A, TSM-xxxPC05A.05, TSM-xxxPCO05A.08
Changzhou Trina Solar Energy Co., Ltd. TSM-0xPCO05A.10, TSM-xxxPC05A.15, TSM-xxxPC05A.18
No. 2 Tian He Road TSM-xxxPCO5A.50 (xxx=280-290, in steps of 5, 60 cells)
Electronics Park, New District TSM-xxxPCO05B (xxx=280-290, in steps of 5, 60 cells)
Changzhou, Jiangsu 213031 TSM-xxPD05, TSM-0xxPD05.05, TSM-xxxPD05.08

P. R. China TSM-0xPD05.10, TSM-xxxPD05.15, TSM-xxxPD05.18

TSM-xxxPD05.50 (xxx=265-290, in steps of 5, 60 cells)
TSM-xxPC14, TSM-xxxPC14.50

(xxx=325-345, in steps of 5, 72 cells)

TSM-xoxPD14, TSM-xxxPD14.10

TSM-xPD14.15, TSM-xxxPD14.18, TSM-xxPD14.50
(00¢=325-345, in steps of 5, 72 cells)

With 6” mono c-Si cells:

TSM-0xDCO3A(II), TSM-xxxDCO3A.05(11)

TSM-xxDCO3A.08(IT) (xxx=210, 215, 48 cells)
TSM-xxxDCO5A(II), TSM-xxxDCO5A.05(1I), TSM-xxxDC05A.08(1I)
TSM-xxxDDO5A(II), TSM-xxxDD05A.05(11), TSM-xxxDDO5A.08(1I)
(xxx=260, 265, 60 cells)

Basis:
IEC 61215:2005
EN 61215:2005
“Crystalline silicon terrestrial
photovoltaic (PV) modules - Design
qualification and type approval”

Factory Inspection

To document the consistent quality of
the product factory inspections are
performed periodically.

WWW. UV .COm
iD 0000024632

Remarks:
- Valid in conjunction with TUV Rheinland certificate PV 50270736 Page 1 - 7 & Page 9 -14 & Page 17 - 26.

- New model names were introduced as above.

- This certificate includes further manufacturing plants as listed on Attachment List of Factories.

Conditions:

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

processing may require the repetition of some of the qualification

The certificate is valid until 01 December 2018.

02 February 2016

TUV Rheinland LGA Products GmbH, Tillystrasse 2, 90431 Nurnberg, Germany / Contact: + 49 221 806 2477 email: enertest@de.tuv.com

10/020 04.08 ® TUV, TUEV and TUV are registered trademarks. Utilisation and application requires prior approval.
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C e rtifi cate TUVRheinland

Registration No.: PV 50270736 Page 3 Report No.: 15042199.063

License Holder: Product:
Changzhou Trina Solar Energy Co., Lid. PV Modules
No.2 Tian He Road, Electronics Park, Type:

New District, Continuation of page 2
Changzhou, Jiangsu 213031, With 8” poly ¢-Si cells:
P.R. China TSM-xxxPD05, TSM-xxxPD05.05, TSM-xxxPD05.08,

TSM-xxxPD05.10, TSM-xxxPD05.15, TSM-xxxPD05.18,
(xxx=215-260, in steps of 5, 60 cells)

Manufacturing Plant: TSM-xxxPD05.002, TSM-xxxPD05.008,

Changzhou Trina Solar Energy Co., Ltd. TSM-xxxPD05.102, TSM-xxxPD05.108

No.2 Tian He Road, Electronics Park, (xxx=215-260, in steps of 5, 60 cells)

New District, TSM-xxxPD14 (xxx=260-320, in steps of 5, 72 cells)
Changzhou, Jiangsu 213031, TSM-xxxPD14.002 (xxx=260-320, in steps of 5, 72 cells)
P.R. China Continued on page 4

Basis:

IEC 61730-1:2004
IEC 61730-2:2004
EN 61730-1:2007
EN 61730-2:2007
“Photovoltaic (PV) module safety

qualification”
[X| Factory Inspection T ———
To document the consistent quality of ID 0000024632

the product, factory inspections are
performed periodically.

Remarks:

- Valid in conjunction with TUV Rheinland certificate PV 50270713 Page 1 - 3.

- The above listed PV modules fulfil the requirements of Application Class A (Class Il acc. to IEC 61140). They may be used in
PV plants at a maximum system voltage (Voc at STC) of up to 1000 VDC.

- The fire test (IEC 61730-2 / MST 23) was performed.

- The above listed PV modules fulfil the requirements of fire rating class C.

- This certificate includes further manufacturing plants as listed on Attachment List of Factories.

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.

The certificate is valid until 01 December 2018.

Certification body

02 December 2013 ipl.-Ing. (TU) Gerd Reimann

TUV Rheinland LGA Products GmbH, Tillystrasse 2, 90431 Niirnberg, Germany / Contact: + 49 221 806 2477 email: enertest@de.tuv.com

10/020d 04.08 ®  TUV, TUEV and TUV are registered trademarks. Utilisation and apglication requires prior approval.
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C e rtifi Cate TOVRheinland

Registration No.: PV 50270736 Page 26 Report No.: 15042199.120
License Holder: Product:

Changzhou Trina Solar Energy Co, Ltd. PV Modules

No. 2 Tian He Road Type:

Electronics Park, New District Same as Page 1 - 7 and Page 9 -14 & Page 17 - 25
Changzhou, Jiangsu 213031 In addition:

P.R. China With 6” poly c-Si cells:

TSM-xxxPC05, TSM-xxxPC05.08, TSM-xxxPC05.10
TSM-xxxPC05.18 (xxx=280-290, in steps of 5, 60 cells)

Manufacturing Plant: TSM-xxxPCO05A, TSM-xxxPC05A.05, TSM-xxxPCO05A.08
Changzhou Trina Solar Energy Co., Ltd. TSM-xxxPCO05A.10, TSM-xxxPC05A.15, TSM-xxxPC05A.18
No. 2 Tian He Road TSM-xPCO5A.50 (xxx=280-290, in steps of 5, 60 cells)
Electronics Park, New District TSM-xPC05B (xxx=280-290, in steps of 5, 60 cells)
Changzhou, Jiangsu 213031 TSM-xxxPD05, TSM-xxxPD05.05, TSM-xxxPD05.08

P. R China TSM-xxxPD05.10, TSM-xxxPD05.15, TSM-xxxPD05.18

TSM-xxxPD05.50 (xxx=265-290, in steps of 5, 60 cells)
TSM-xxxPC14, TSM-xxxPC14.50

(oxx=325-345, in steps of 5, 72 cells)

TSM-xxxPD14, TSM-xxxPD14.10

TSM-xxxPD14.15, TSM-xxxPD14.18, TSM-xxxxPD14.50
(xxx=325-345, in steps of 5, 72 cells)

With 6” mono c-Si cells:

TSM-xxxDCO3A(II), TSM-xxxDCO03A.05(1I)

TSM-xxxDCO3A 08(II) (xxx=210, 215, 48 cells)
TSM-xxxDCOS5A(II), TSM-xxxDCO05A.05(11), TSM-xxxDCOS5A.08(11)
TSM-xxDDO5A(II), TSM-xxxDDO05A.05(11), TSM-xxxDDOS5A 08(II)
(xxx=260, 265, 60 cells)

Basis:

j IEC 61730-1:2004+A1+A2 ;,WW \\\
IEC 61730-2:2004+A1 % §
EN 61730-1:2007+A1+A2 3 & |
EN 61730-2:2007+A1 G A
“Photovoltaic (PV) module safety TOVRh einlar(?

qualification”

Factory Inspection :
To document the consistent quality of WwWWw.tuv.com
the product, factory inspections are Bl
performed periodically.
Remarks:
- Valid in conjunction with TUV Rheinland certificate PV 50270713 Page 1 - 7 & Page 9 -14 & Page 17 - 26.
- The above listed PV modules fulfil the requirements of Application Class A (Class Il acc. to IEC 61140). They may be used in
PV plants at a maximum system voltage (Voc at STC) of up to 1000 VDC.
- The above listed PV modules fulfil the requirements of fire rating class C.
- New model names were introduced as above.
- This certificate includes further manufacturing plants as listed on Attachment List of Factories.
Conditions:
The product test is voluntarily according to technical regulatiops” s, of the design, materials, components or

processing may require the repetition of some of the qualificatig .
.
-gmn /'/ -
Cert/ycat n body

The certificate is valid until 01 December 2018.
/

02 February 2016 D{I.-Ing. (TU) Gerd Reimann

TUV Rheinland LGA Products GmbH, Tillystrasse 2, 90431 Nurnberg, Germany / Contact: + 49 221 806 2477 email: enertesti@de tuv.com

10/020 04.08 ® TOV, TUEV and TUV are registered trademarks. Utilisation and application requires prior approval.
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Efficient Reliable Flexible Innovative

* Maximum efficiency of 98.8% * Superior PV system availability with * DC input voltage of up to 1000 V  Cutting-edge system design
* Superior power density: 60-kW units * Flexible DC solutions with custo-
60 kW with only 75 kg of weight * SMA Inverter Manager as central mer-specific PV array combiner
control unit boxes

SUNNY TRIPOWER 60
The Best of Two Worlds

The new Sunny Tripower 60 is part of an innovative global system solution for commercial and industrial PV systems. This solu-
tion combines the advantages of a decentralized system layout with the benefits of centralized inverter designs in order to get
the best of two worlds. High efficiency, flexible system design, easy installation, simple commissioning and low maintenance
requirements contribute decisively to reducing the operating costs for the entire system.



SUNNY TRIPOWER 60
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Technical Data

Voltage supply

Input voltage

Power consumption

General data

Dimensions (W/H/D)

Weight

Maximum allowed number of inverters
Degree of protection

Mounting

Operating temperature range

Relative humidity (non-condensing)
Interfaces

PC user interface

Sensor interface / protocol

Interface to inverter

Interface for external network / protocol
Interface to remote control

Certificates and approvals (more available upon request)

SMA Inverter Manager type designation
SMA Digital 1/O Box type designation

= DC

— AC

—— ETHERNET
—— RS485

SMA Inverter Manager

9to 36 Vdc
<20W

160/ 125/ 49 mm (6.3 / 4.9 / 1.9 inches)
940 g (2 Ibs)
42
1P21
DIN top-hat rails or wall mounting
—40 °Cto +85 °C (-40° Fto +185° F)
5%t095%

LCS tool
RS485 / Modbus RTU for Sunspec Alliance compatible weather station
1 Ethernet port (RJ45)
1 Ethernet port (RJ45) / Modbus TCP, SunSpec Alliance
6 x Dl via external SMA Digital /O Box

UL 508, UL 60950-1, CSA C22.2 No. 60950-1-07, EN 60950-1, EN 55022
Class A, EN 61000-3-2 Class D, EN 61000-3-3, EN 61000-6-4, EN 55024,
FCC Part 15, Sub-part B Class A

IM-20
IM-DIO-10



Efficiency Curve
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Output power / Rated power

Technical Data

Input (DC)

Max. generator power

Rated power (DC)

Max. input voltage

MPP voltage range (at 400 Vac / 480 Vac)
Min. input voltage (at 400 Vac / 480 Vac)
Start input voltage (at 400 Vac / 480 Vac)
Max. input current / max. shortcircuit current
Number of independent MPP inputs/strings per MPP input
Rated DC input voltage (at 400 Vac / 480 Vac)
Output (AC)

Rated power at nominal voltage

Max. apparent AC power

Max. reactive power

Nominal AC voltage

AC voltage range

AC power frequency/range

Rated power frequency/rated grid voltage

Max. output current (at 400 Vac / 480 Vac) / rated output current
Power factor at rated power / displacement power factor adjustable
THD

Feed-in phases/connection phases

Efficiency

Max. efficiency / Euro-eta / CEC at 400 Vac / CEC at 480 Vac
Protective devices

Input-side disconnection point

Ground fault monitoring/grid monitoring

Integrable DC surge arrester / AC surge arrester

AC short-circuit current capability / galvanically isolated

All-pole sensitive residual-current monitoring unit

Protection class (as per IEC 62109-1) / overvoltage category (as per [EC 62109-1)
General data

Dimensions (W/H/D)

Weight

Operating temperature range

Noise emission, typical

Self-consumption (at night)

Topology / cooling concept

Degree of protection (according to IEC 60529 / UL 50E)
Climatic category (as per IEC 60721-3-4)

Max. permissible value for relative humidity (non-condensing)
Features / function / accessories

DC connection / AC connection

Display

Data interface

Off-grid capable / PV-diesel capable

Warranty: 5/ 10 / 15 / 20 years

Certificates and approvals (more available upon request)

* Does not apply to all national appendixes of EN 50438
** Restricted (Note Manufacturer’s Declaration)

Type designation

® Standard features O Optional — Not available
Data at nominal conditions
Last revision: May 2017

Sunny Tripower 60

90000 Wp
61240 W
1000 V
570V 1o 800V / 685V to 800V
565V / 680V
600V / 720V
110A/ 150 A
1/1 (split up in external combiner box)

630V / 710V

60000 W
60000 VA
60000 Var
3/ PE, 400 V1o 480V, +10 %
360 Vto 530V
50 Hz / 44 Hz to 55 Hz
60 Hz / 54 Hz to 65 Hz
50 Hz / 400 V
87A/72A/87 A
1/ 0 overexcited to O underexcited
<1%
VB

988 %/983%/980%/985%

[ ]
o/@
Type Il / type Il + 11l (combined)
°/_
[ ]
I/ AC: lIl; DC: Il

570/ 740 / 300 mm (22.4 / 29.1 / 11.8 inches)
75 kg (165.3 |b)
-25°Cto +60°C (-13°F to +140°F)
58 dB(A)
<3W
Transformerless / active
IP65 / NEMA 3R
4K4H/ 474/ 4B2/453/4M2/AC2
95%

Screw terminal / screw terminal
Graphical
SunSpec Modbus TCP (via external SMA Inverter Manager)
-/ e
e/0/0/0
ANRE 30, AS 4777, BDEW 2008, C10/11:2012**, CEI 0-16, DEWA 2015,
EN 50438*, G59/3, IEC 60068-2-x, IEC 61727, [EC 62109-1/2, IEC 62116,
LEY N° 20751, NBR16149, NEN EN 50438, NRS 097-2-1, PEA 2015,

R.D.661/2007, Res. n°7:2013, 514777, TORD4**, UTE C15-712-1, VDE 0126-1-1,
VDE-ARN 4105**, VFR 2014

STP 60-10



FLEXIBLE SYSTEM DESIGN
With Maximum Efficiency

The new SMA system solution consists of four components: highly efficient inverters, the flexible combiner boxes, the central SMA
Inverter Manager and the LCS commissioning tool. It is precisely this systemized approach that makes the Sunny Tripower 60 so
unique and guarantees a high level of performance along with maximum flexibility in system planning and design.

Sunny Tripower 60 inverters with impressive design
No other inverter weighing only 75 kg with an output of 60 kW offers this. With its compact design, the Sunny Tripower 60
requires little space, reduces on-site preparation work, simplifies installation and lowers maintenance costs.

Innovative system management with the SMA Inverter Manager

The SMA Inverter Manager is the central communications component and sole interface for controlling the entire system. It hand-
les all the important inverter and system management functions for up to 42 inverters in one system (up to 2.5 MW).

Based on Modbus TCP (SunSpec Alliance) Communication, it can be easily integrated into a larger communication system. Mo-
reover, the SMA Inverter Manager provides grid management functions and exchanges data with the grid operator.

Easy commissioning with the LCS commissioning tool

The specially developed LCS tool (Local Commissioning and Service) makes commissioning easy, saves time and reduces costs.
The inverter is configured by simply selecting the system-specific configuration files and then transmitting them to all inverters.
Furthermore, by reading the status, current values and incidents at the inverter level can make troubleshooting and bug-ixing
considerably easier.

External combiner box for flexible system design
The module strings are connected to the inverters using the external combiner boxes.* This allows the system to flexibly
adapt to various regional standards and the generator configuration. This new design decisively contributes to reducing system

costs.

*Different configurations can be delivered upon request

t any fime without notice. SMA assumes no liability for fypographical or other errors. For current information, please visit www.SMA-Solar.com




NAMANUIN Q-3

SegEN 3




waalnlnlaawmdn




Harvest the Sunshine

T
s
e eana o= ““““‘\.. oo ‘3;\““ “‘\\\.\\ \“\“‘“\\\\
S ) 1“.\ k \\\
- - BRRERRRIT o “\{““““\

550W MBB Half-cell Module

JAM72S30 525-550/MR

[ Introduction |

Assembled with 11BB PERC cells, the half-cell configuration of the modules offers the
advantages of higher power output, better temperature-dependent performance, reduced
shading effect on the energy generation, lower risk of hot spot, as well as enhanced
tolerance for mechanical loading.

% Lower LCOE T — S —

Higher output power
/{. g put p

% Less shading and lower resistive loss ‘“\/"‘ Better mechanical loading tolerance
L]

Superior Warranty Comprehensive Certificates

12-year product warranty IEC 61215, IEC 61730,UL 61215, UL 61730

25-year linear power output warranty ISO 9001: 2015 Quality management systems

ISO 14001: 2015 Environmental management systems

ISO 45001: 2018 Occupational health and safety management
systems

IEC TS 62941: 2016 Terrestrial photovoltaic (PV) modules —
Guidelines for increased confidence in PV module design
qualification and type approval

New linear power warranty B Standard module linear power warranty @ C € &.

Intertek

www.jasolar.com
Specifications subject to technical changes and tests.

JA Solar reserves the right of final interpretation.
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JAM72S30 525-550/MR

MECHANICAL DIAGRAMS SPECIFICATIONS
100 35+1
134s2 - I Cell Mono
——— ol Fg
Weight 28.6kg+3%
Enlarge view of Dimensions 2279+2mmx1134+2mmx35+Tmm
mounting hole(10:1)
Cable Cross Section Size 4mm? (IEC) , 12 AWG(UL)
o
> 242 g 8 No. of cells 144(6%24)
S e P S g
o Grounding Holes o
10 Places @ @
e Junction Box IP68, 3 diodes
Units: mm QC 4.10(1000V)
Connector
Mounting Holes AR QC 4.1 0-35(1 500V)
8 Places _H
1084 Cable Length Portrait: 300mm(+)/400mm(-);
D (Including Connector) Landscape: 1200mm(+)/1200mm(-)
Draining holes
Splaces Label 4 L Packaging Configuration ~31pcs/Pallet, 620pcs/40ft Container
Remark: customized frame color and cable length available upon request
ELECTRICAL PARAMETERS AT STC
JAM72S30 JAM72S30 JAM72S30 JAM72S30 JAM72S30 JAM72S30
TYPE -525/MR -530/MR -535/MR -540/MR -545/MR -550/MR
Rated Maximum Power(Pmax) [W] 525 530 535 540 545 550
Open Circuit Voltage(Voc) [V] 49.15 49.30 49.45 49.60 49.75 49.90
Maximum Power Voltage(Vmp) [V] 41.15 41.31 41.47 41.64 41.80 41.96
Short Circuit Current(Isc) [A] 13.65 13.72 13.79 13.86 13.93 14.00
Maximum Power Current(Imp) [A] 12.76 12.83 12.90 12.97 13.04 13.11
Module Efficiency [%] 20.3 20.5 20.7 20.9 211 213
Power Tolerance 0~+5W
+0.045%°C

Temperature Coefficient of Isc(a_lsc)
Temperature Coefficient of Voc(B_Voc)
Temperature Coefficient of Pmax(y_Pmp)

STC

-0.275%/°C
-0.350%/°C

Irradiance 1000W/m?, cell temperature 25°C, AM1.5G

Remark: Electrical data in this catalog do not refer to a single module and they are not part of the offer.They only serve for comparison among different module types.

ELECTRICAL PARAMETERS AT NOCT

OPERATING CONDITIONS

JAM72S30 JAM72S30 JAM72S30 JAM72S30 JAM72S30 JAM72S30 .
TYPE 525MR  -530/MR  -535MR  -540/MR  -545MR  -550/MR Maximum System Voltage 1000V/1500V DC
Rated Max Power(Pmax) [W] 397 401 405 408 412 416 Operating Temperature -40C~+85C
Open Circuit Voltage(Voc) [V] 46.05 46.18 46.31 46.43 46.55 46.68 Maximum Series Fuse Rating 25A
. ) N 5
Max Power Voltage(Vmp) [V] ~ 38.36 38.57 38.78 38.99 39.20 39.43 e St et b Sl s
Short Circuit Current(Isc) [A] 10.97 11.01 11.05 11.09 11.13 11.17 NOCT 4542 C
Max Power Current(Imp) [A] 10.35 10.39 10.43 10.47 10.51 10.55 Safety Class Class II
NOCT Irradiance 800W/m?, ambient temperature 20°C,wind speed 1m/s, AM1.5G Fire Performance UL Type 1
CHARACTERISTICS
Current-Voltage Curve JAM72S30-540/MR Power-Voltage Curve JAM72S30-540/MR Current-Voltage Curve JAM72S30-540/MR
14 550 14
1000W/m? 500 | 1000wim? —
2 " 450 SOOW/mT o — ;gg
10| 8ooW/m? 400 | —— 600W/m? 10— pec
= ~ 350 400W/m? =
< 2 < 55°C
£ °[ 00w g a0 200Wim z ¢ 70°C
g 4 g 250 g 4
5 . 3 200 5
G | #oowm T s o,
2~ 200W/m? 128 2
0 0 0
0 10 20 30 40 50 0 10 2 30 40 S0 0 0 2 0 4 50
Voltage(V) Voltage(V) Voltage(V)

Premium Cells, Premium Modules
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SUN2000-100KTL-M1
Smart String Inverter
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SUN2000-100KTL-M1
Technical Specifications

Efficiency
Max. Efficiency 98.8% @480 V, 98.6% @380 V /400 V
European Efficiency 98.6% @480 V, 98.4% @380 V / 400 V
Input
Max. Input Voltage 1,100 V
Max. Current per MPPT 26 A
Max. Short Circuit Current per MPPT 40 A
Start Voltage 200 V
MPPT Operating Voltage Range 200 V ~ 1,000 V
Nominal Input Voltage 720 V @480 Vac, 600 V @400 Vac, 570 V @380 Vac
Number of Inputs 20
Number of MPP Trackers 10
Output
Nominal AC Active Power 100,000 W
Max. AC Apparent Power 110,000 VA
Max. AC Active Power (cosd=1) 110,000 W
Nominal Output Voltage 480 V/ 400 V/ 380 V, 3W+(N)+PE
Rated AC Grid Frequency 50 Hz / 60 Hz
Nominal Output Current 120.3 A @480 V, 144.4 A @400 V, 152.0 A @380 V
Max. Output Current 133.7 A @480 V, 160.4 A @400 V, 168.8 A @380 V
Adjustable Power Factor Range 0.8 LG..0.8 LD
Max. Total Harmonic Distortion <3%
Protection
Input-side Disconnection Device Yes
Anti-islanding Protection Yes
AC Overcurrent Protection Yes
DC Reverse-polarity Protection Yes
PV-array String Fault Monitoring Yes
DC Surge Arrester Type Il
AC Surge Arrester Type Il
DC Insulation Resistance Detection Yes
Residual Current Monitoring Unit Yes
Communication
Display LED Indicators, WLAN + APP
USB Yes
MBUS Yes (isolation transformer required)
RS485 Yes
General
Dimensions (W x H x D) 1,035 x 700 x 365 mm (40.7 x 27.6 x 14.4 inch)
Weight (with mounting plate) 90 kg (198.4 Ib.)
Operating Temperature Range -25°C ~ 60°C (-13°F ~ 140°F)
Cooling Method Smart Air Cooling
Max. Operating Altitude without Derating 4,000 m (13,123 ft.)
Relative Humidity 0 ~ 100%
DC Connector Staubli MC4
AC Connector Waterproof Connector + OT/DT Terminal
Protection Degree IP66
Topology Transformerless

Standard Compliance (more available upon request)

Certificates EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 61727, IEC 60068, IEC 61683
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Special graphs
Daily Input/Output diagram
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System Output Power Distribution
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