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Company Profile
One Stop Service
In Solar Panel Installation

wiladosuse

5 a as - v
19 .:'-J‘\Z.‘u“‘.-\‘,‘.{..i"?i'ﬂ F".li‘\ﬁ:L:.-'-'\L'.'L"'_..\'l‘:l.i-:\'l/:’.dﬂ‘_

105539030591

A <
szIan1uluun
Liumuﬂ@mﬁmm@mmqﬁ’mﬂ%lﬁ’] LL'Z\IWTWQNTquqﬂJxﬂuﬂqu'ﬂﬁ]@qﬁﬂﬁ‘ﬁ‘N 417

@mmau LN@QLWI 11 JunAn 2539 mﬂwu@mmmﬂu 1 UL LLZ\]')LWNLﬁu 20 AU
U’WVILN@']J 2549 mﬂuummm@ummmmmuiﬁﬁmilﬁm@ AT LN@']J 2563

& o uoonwihaflod Al
uhinil 1 Aw smweBodaiolud
sHeadogmbnisniAfe wwinsd Aind asoiiofousy

¢ yuomnfuy  20,000,000.00 um / Budwumian/
5 dndnrnanislig fec"j.r-:ﬁ 44 oUW 19 LU HUREN WARRDIFIT NTAVITMNLAS
Ay o & 6. Inqiiunasdvesiond 44 Jo Asumngluduniendsuuitewiofusosd dwam 3 wiu Taufimufiolo
JQﬂﬂﬁuuagukﬂnﬂﬂMﬂWW

Ade9E © UTENTULINWTLWNN (‘IJuﬁngﬂ-ﬂ@N)
ultLNeANIN § WnnsgnAnszaulseyivla saagRasan paviumalulad fou

wwrsn GuuBdusosanmnOuddiy

.
oonly o Tufl 25 oy woAlnuy WA 2565

FNENAIUIARDN ﬁ
(resmmmy  Adovingi)
wwnnduuy
o A
NUDIND
Fuwsnaulanaaing, aontnensss, uszuu i, ussuulfuennid, ussuy
UsziuazguiAung, NUITHLALINGS uazausrLLauin a1y Tnayaa1anuly
i 200 drunnn Hasnutdsela iusssn nasaasyls afraudnnsen sy
walulad aluayunadnEndeandes inles: Pnmmrmoubonvuliiatofurosaddymls
DBD - e

o A o a o o o = v v J a o
NUIADTUTAILTEN °li_|'mmyLmmmmmmmaummumuumw AN, 20




Company Profile

MISSION

One-stop construction company that does not accept
a project exceeding 200 million and not exceeding 700
million baht per year. Continuing to improve our quality,
Transparency and create positive impression to
our clients and stakeholders.

- R VISION

Founded the Company by a group of ] jgﬁ - =
Ralien angineers to serve the needs 7 4 Leaders of small-medium sized

of Thailand’s electric engineering. : -
QUESCO derives from o # Construction Company

VALUES

To provide excellent services

at a fair price,
From the beginning of our establishment, we have with Eco-Friendly and
successtully completed more than one hundred projects, worth an Technologically advanced solutions

estimated value over 1,000 million Baht. We have many
experienced experts to provide quality insights and services.
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Bangkok Dusit Medical Services

Solar Rooftop 3P 1.2423 MWp
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NAITHNAIUUN

Plastech

Industrial Co.,Ltd

Solar Rooftop 3P 1.2870 MWp
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NAITHNAIUUN

Solar Rooftop 3P 729.10 kWp
The Emporium
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CHATRIUM

HOTELS & RESIDENCES

Solar Rooftop 3P 325.45 kWp
Chatrium Sathorn Residence



NAITHNAIUUN

CASIACENTRE

Solar Rooftop 3P 246.10 kWp
Asia Centre Building



NAITHNAIUUN

E SATHORN CITY TOWER

PLAN OF 9th FLOOR

Solar Rooftop 3P 177.10 kWp
Sathorn City Tower
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OUR PARTNERS

PV MODULE INVERTER PV MOUNTING DC PART AC PART
ﬂ .
NIKO %% SOolIS D ANT ZJBENY Schneider
FIND YOUR POWER GE ectl"IC
Py 2"
Trinasolor SUNGROIW  pv cABLE MEREDAY AL HR HR
- MRDD
LONG' solar I— .Cr. S B W anBREYE i .
Janitza
A IVL ) BATTERY E\/E
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M Global Sourcina Ltd. ne r
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FIND YOUR POWER

PV MODULE

AIKO
BloombergNEF

Tier 1

PV module manufacturer




NIKKO " PV MODULE

FIND YOUR POWER

Upgraded ABC Power in All Scenarios adain

With Module Efficiency “25.2%”

Residential C&l Utility

Neostar Series Comet Series Stellar Series

1762mm*1134mm 2465mm*1134mm 2382mm*1134mm 2382mm*1134mm

ABC Key Features: Partial Shading Optimization, High Temperature Restriction,
Better Temperature Coefficient, Micro-crack Resistance




NIKKO " PV MODULE

FIND YOUR POWER

= 5 . . -
The World Highest Commercial Efficiency (latest update) i o
T‘:"BYATNETEVYE TaiyangNews Top Modules: Highest Efficient Commercial Solar Modules 12-2024
A I V‘ O Company " |Cell Tech ?ei?ll‘rl-\lslo - Fower | Efficiency
FIND YOUR POWER 1 AIKO w Comet2U AIKO-GB55-MCH72Mw n-type 182 144 ABC Half-cell, Back Contact 655 24.2
2 Maxeon Maxeon 7 SPR-MAX7-445-PT ntype 125 112 IBC  Back Contact, Full-cell 445 24.1
3 I.ONGi Hi-MO X6 LR5-72HTH-590-600M p-type 182 144 HPBC  Half-cell, Back Contact 600 232
E ff o . 4 @HUASUN  Himalaya HS-210-B132D5720W ntype 210 132 HJIT  Bifacial, Half-cell, MBB 720 2318
I C I e n Cy 5 #®1wsoar - TWMHF-66HD690-715W  n-type 210 132 HJT  Bifacial, Half-cell, MBB 715 230
N-Type ABC Solar Module 5 JASOLAR  DeepBlue4.0Pro  JAM72D40535/MB ntype 182 144  TOPCon BifacialHalf-cell MBB 595 230
7 0 ASTRONERGY Astro N5 CHSM78N(DG)/F-BHE25-640W n-type 182 156 TOPCon  Bifacial, Half-cell, MBB 640 229
8 (@ orandSuneray - GSM-MH3/132-BHDG710  n-type 210 132 HIT  Bifacial, Half-celLMBB 710 22.86
9 Infinity RT DM615G12RT-BE6HSW ntype 210 132 TOPCon  Bifacial, Half-cell, MBB 615 228
- - 9 9 TW SOLAR - TWMND-72HS570-590W n-type 182 144 TOPCon  Half-cell, MBB 590 22.8
E f f | C | e n C 9 &srPic ANDROMEDA 3.0  SPICNG(LDF)-60/BIH410W n-type 166 120 THC | 410 228
y 12 Jinko Tiger Neo JKMS85N-72HL4-BDV ntype - 144 TOPCon Bifacial, Half-cell, MBB 585 22,65
12 w¥> . Luminall $58-72HD-585N ntype 182 144 TOPCon  Bifacial, Half-cell, MBB 585 2265
o 14 REC Group AlphA®Pure-RX REC470AA Pure-RX n-type 210 88 HIT Bifacial, half-cell, MBB 470 22.6
15 R pmmn Niwa Pro JW-HD108N415-440W ntype 182 108 TOPCon  Bifacial, Half-cell, MBB 440 2253
[ | O 16 ;ra' risen Hyper-ion RSM132-8-700BHDG n-type 210 132 HT Bifacial.Half-cell, MBB 700 225
16 Teinasolsr  VertexN TSM-NEG21C.20 ntype 210 132 TOPCon  Bifacial, Half-cell, MBB 700 225

16 CASOLAR - DAS-DH156NA-610-630W n-type 182 156 TOPCon  Bifacial, Half-cell, MBB 630 225



NIKKO " PV MODULE

FIND YOUR POWER

| |
Bl .\ {=1 |Polaris 1N+

1635-655W

AIKO-G635-655-MCH72Dw

EEER

BB 645-660W

AIKO-G-MCH72Mw

Efficiency: 24.4 0/0




PV MODULE

LONGI

Hi-MO X10

Peak of Crystalline Silicon
First Choice for Value
Unleash the Future Without lelts

Powered by LONGi HPBC 2.0 Cell Technology,
Redefining a New Era of Photovoltaic Value.

HPBC = --"_-__'-:__‘A_‘?_ﬁ,,c.,_
[ 2.0] TaiRay @ Extreme Security @H'gheéiue & Evtrame AostF otics




PV MODULE

Hi-MO Wi

LR7-72HYD

625-660W LR7-72HGD
144 CELLS 61 OW

Maximum Efficiency

24.4%

2382x1134x30mm

25-year Warranty
For Extra Linear
Power Output
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Trimasolor PV MODULE

PV Module
Introduction

>10

Power Beyond Solar ‘ -
The World Leading PV and Smart Energy loT Total Solution Provider | .

T
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For more information regrading Vertex module,

Please follow our social media accounts or scan the QR codes to visit us at our website, e
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Trinasolar

N-type i-TOPCon
Bifacial Dual Glass

Maximum Efficiency

22.90%

PV MODULE

Trinasolr

Mono-facial High Power Module

for C&l Roofs
720W

Mono-facial Mono Class

High power up to
720W and high
efficiency up to
232%

Lower LCOE and
higher retum on
investment

®

High refiability, long
warranty period

Vertex N

Electrical Data (STC)

ntype i-TOPCon
technobogy with
sdvanced Z10mm
Innovative platform

Ultra low Degradation

e

Excellent Power
Generation Performance



3 % solis INVERTER

Ginlong (Solis) Technologies

Al-Powered Predictive Maintenance for
Photovoltaic Inverters

& %
:‘i Digital Intelligence Excellence Product g

¢ 'Y L.




INVERTER

2 &solis

Solis Solarator Series

Experience Uninterrupted Power, Even in Areas with Grid Instability

-

Three Phase | High Voltage

12-20kW | 8-12kW-LV 29.9-50kW ' 30kW-LV




3 % solis INVERTER

«©

s Coming
8 ® ; Soon
- 1

:solis L4solis
:sfﬁ' b @ o e 8 _— fsolis
[k (p\ g ==
(-]
L | . y
o v . S . x !
T T‘— e w5 —m@ :

S6-EH1P(6-8)K-L-PLUS S6-EH3P50K-H

S6-EH3P(10-15)K02-NV-YD-L S6-EH3P100K-H



solis INVERTER

g ¢solis | 20

+. Ban KRonnarong fr e
1D:245763

IWTIN

9 Krung Thep Maha Nakhon Cloudy 25/32°C

SolisCloud Al, i,
integration for smarter, more o T
intuitive energy management {Bisss

msufinliia LunLeDY e Tvas
51.8kwh 1.25¢MWh 8.747MWh
=259THB =6.295KTHB =43.735KTHB
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gg H UAWE I INVERTER




H UAWE I INVERTER

Layout  Repont Managemen!  Device Managemen

Custamer

Energy Management
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SUNGROW INVERTER

Clean power for all

SUNGRODIN | S&PGlobal

 Clean power for all Commodity Insights

R

-~ Sungrow Holds th

_‘

Global Position

in PV Inverter
Shipments for 2023

Source: S&P Global Commodity Insights Estimates




SUNGRG

Clean power for all

SGISOCX SG3125/3000/2500HV-MV-30 $G25-50CX-P2

p—r1

SC333HX SG285HX $G3.0/3.6/4.0/5.0/6.0RS

SC350HX

SG320HX

SC200HX-US

INVERTER

-

SGI25CX-P2 SG350HX-20 SC320HX-20
BE - ||
- <
“---- CL - o — -

$G2.0/2.5/3.0RS-S SC80/3.0/30R%:L

$G4.0/5.0/6.0RS-L

=
. I )
. - L rct
I
= - e
SG3S0HX-US MVS4480-US
SG250HX-20

MVS8960/9000-LV

SG3.0RS-L

MVS6400/7040/7320-LV

MVS3200/3520/3660/4480/4500-LV

MVS3200-US

5CS5/6/7/8/10/12RT



SUNGRGWW

Clean power for all

INVERTER

ISolarCloud Web version

Experience the new edition

SUNGROWW

Clean power for all

iSolarCloud




BATTERY

& 5kWh / 10kWh / 15kWh

-q'.ji"i'-' | Home Energy Storage LiFePO4 Battery / 5-7 Days by Express Delivery

We use cookies to ensure that we give you the best experience on our website. If you continue to use this site we will assume that you are happy with it Ok Privacy policy




"j BATTERY

HV LiFePO4 ? attery

Local Stock
Local After-Sales Servrce Center

I
Different Volt(%lge Ranges Based on Project DeS|gn

)




GSL ENERGY BATTERY

Much More Than Grade A

ENERGY STORAGE BATTERY SYSTEM

One-stop Solar Energy Storage Solution

""“"vv-,.

GSLENERTY aELERENDY GSLENERGY

LIFePD4 Batteny
10,24k Wh

Industrial & Commercial Energy Storage System 100K-186K Stacked Battery 20kWh  LiFePO4 Battery 12V 24V Portable Power Station

Liquid Cooling Cabinet System 186K-372K High Voltage Battery System R130K




GSL ENERGY BATTERY

Much More Than Grade A

HOME ENERGY STORAGE
POWER WALL

GSL ENERGY GSLEMNERGY GSLENERGY

5/10/15kWh LifePO4 Lithium Battery

Safety and Reliablity High Compatibility

Ultra-long Cycle Life ( @) :
@ ratiohg Lyce e (Fn /ineiet et 14,34kWh P65 14.34kWh 10,24kWh 5-50kVA

LiFePO4 Battery LiFePO4 Battery LiFePO4 Battery Hybrid Inverter




GSL ENERGY BATTERY

Much More Than Grade A

LIGHT UP THE FUTURE

Leading energy storage batteries




PV MOUNTING

/% A N T \ MetaRoof- MT - L feet Wit C Rail >
L FOOT SOLAR
‘ MOUNTING SYSTEM
7
Warranty 10 Year Z
CERTIFICATE [ e @ [@ @ & ®

- L FUUT SULAR SPECIFICATION \‘
BANTHL MOUNTING SYSTEM v 4

s0m/s w
- _——
Frai ess T o:verc e
Por ape M
3 BS EN1991, ASCET-10, BS 6399, ASNZS 1170, 8 3 ¢ 14
W GB 500082012, MS 1553 <
& AL-6005-T6 & SUS304& ;
e

Sliver/Black
10year

MelaRooFMT-L feet with C Rail

COMPONENT OPTION — ._.-' \
1 % Rail 4700mm Ii 'l gl | | e R — = = = oo
2 % Rall 2300mm < ¥ ' ‘ L . !b
H80 H85 H90 \
k: 3 Tuy  reispl e [T —— wen
\ % ‘¥' — . ; @ = =
] %] [ S End Clamp | { J y ‘5 ‘y
¥ & "31" ” R
"Rl e o 0 ctamg <7 [T ——— [re e ———— - sl R
5 < Mid Clamp -y & ? T RT——
s w Oe— = i b

L Foot Solar ° % e S 7/ -
Mounting System s Ty e Y o Gl

ANTAI TECHNOLOGY el 86-592-5902515 Website www.antais E-mail kellyyang@antaisotarcom  Add 20! > Fast Roa N
ANTA| TECHNOLOGY CO. Tel 86-592-5%02515 Website wwwantaisolarcom E-mail_ kellyyang@antafsolarcom  Add 3 x 7




PV MOUNTING

Specification

/% N T METAGROUND-AL CARPORT MOUNTING SYSTEM (STANDARD) % ANT

FEATURE

CERTIFICATE [ e @

1. High corrosion. Aluminum structure to offer high
SPECIFICATION corrosi on resistant and lightweight.
2. Parking Friendly Structural Design: unobstructed
door opening and easier reversing
em Name  MetaGround-AL-Ground Mounting System-CG 3. Highly pre-assembled. Pre-assémbly supporting beam
to save on site installation time.
4, Optional foundation. Ground screw or concrete block

5 foundation are optional.
38-46m/s
) a0 J8em INSTALLATION
Applicak Framed/Frameless —
Portrait/Landscape
Design Standard  Eurocode EN 199071991, i)
ASCET-10, 6B 50009-2012 L/J:
Material  AL-6005-T6, SUS304 1
o Sliver/Black I
10-year
COMPONENT
b S
D X Rail A | End Clamp 35 Kit
T -

[ _—
\ Beam 8 L Lf Mid Clamp 35 Kit
<

Post =] £ Earthing Clip

Grounding Lug

Rail Splice

Carport
Mounting System

=
=]
Y \E ointer 10
5
6

Rail clamp




PV MOUNTING

Certificated

CERTIFICATE

Antai Technology Co., Ltd.
30F, W Square, 1801 Huandao East Road, Siming District,
Xiamen, China

= oz oo procucte) e

CERPTIEICATE

e
— L — =
TEST REPORT - - v
5 I B ; N et e ERERSRUEES
[ et
LB —— e PO ——
e Enu— e
T e i siiiioh

RGP DETRET. AN

= SR~ CERTIFICATE SRERMAG RS

e g BT Sty detiuty e L -
s i iensoc AR . b et ot g et i
T S T e e e ey s e
IR r e o TR
[ ) 2 - — ———— - - T P e .
ks N ptepein
-
s poinp O
Tt i
e
L
o
e
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LR
EA

XINFONGYE

uanug
Datasheet
Tawas

PV CABLE

Ad 8108
DuLUasT

[5aluias 8/000 Qs

arglwasuniwgoooo!ile

q -4

P MLk Approvals
nr.l Pﬂmm"ﬁ" Tl B Py 1Sl ¢ ULATOEILE 1535 D ) -"‘::1.‘3’ .
ll P‘.l lmwm 104 Pewiarnd 37y

HEED Composition OF Cablo

1550 ) L Ampeial LLATILL S

BHray

Dol Lar Senslcliny | e 1=l Cabre OO0 HAm
Irrem

Enmm] ik AR L5}
Am= |2 By n
b 100 (LR i) i)

128, ad 100 134

195 &1 595 |25 0 T95

AT ] EE D565

EIF Marking (2% 4mm®)
) - v

[ =T PCAE LD Bt L TUY
fER 58 Technical Data
[BEwE momiradriinge [IRETSTTE TS [T o= T

FOLE WD = APFS 1168 PRL S QU] BFTRC WA NG — (R0 T DA

SHELF LD — 15T SORAR O TAILY | F ol
118 PoL -8 U LEFNDIC WNEMNG - DOMDT GEL0AM ST IWDER LIAD- - 10070 SO0 B0 DARLE |- PORE

EEMENE elisge 110 e bl

4IPT Wt in #3C
SLC

TN wonprns af sk S

e e e 2
w350 prkeye o i g b 1

N (DCRmm) | g G R
ESaE1T-1

EMEGILE.L 4 ULASS EMEOSLE-1 #ULAm
HOW0a L LLIS5E HO=0] LLISSE
LHShES EriS0EIN

ULESET W ULESHT W]

=R Absenoe ol hadogen JHp 190 Anrea 1 AP 1N Annee 5



LR
BATTERY CABLE
A

XINFONGYE

® 4N Cable Structure

XINHONGYE ESL 15Z3-K R 0 —Er——

aelw wualaass d4u 25mm”2 . .

B RANRATRER RIBE: EPDMERMMEE
Conductor: Annealed soft bare copper Insulation: EPDM
TUV MRS REHIE The Structure of TUV Cable STR Referto : TOV
R $1& Conductor 2i& Insulation
Style of the cable GikiEn et 20°CEXER e L gt
(mm?) Conductor Construction Stranded Dia. Conductor Max Resistance Nominal Thickness MAX, Insulation
(n/mm) (mm) AT 20°C (0/Km) (mm) Dia. (mm)
ESL/WI523-K 1X4mm? 133/0.2AS 266 4T 0.8 48
ESL/W1523-K 1X6mm’ 190/0.2AS 342 3.14 08 54
@ ESL/WISZ3-K 1% 10mm’ 323/0.2A5 440 182 1.0 70
e ESL/WISZ3-K 1X16mm? 513/0.2AS 57 L16 1.0 8.4
ESL/W15Z3-K 1X25mm’ 798/0.2AS 67 0.743 13 10.2
ESL/WISZ3-K 1X35mm’ 1121/0.2A8 8.0 0.527 13 11.8
ESL/WISZ3-K 1X50mm? 1596/0.2AS 95 0.368 15 138
P e ESL/W1523-K 1 XTOmm? 2257/0.2A8 115 0.259 15 175
ESL/W15Z3-K 1x95mm* 1887/0.254AS 135 0.196 16 180
ESL/WI5Z3-K 1x120mm?* 2368/0.254A5 156 0.153 18 19.7
ESL/W15Z3-K 13X 150mm* 2960/0.254AS 17.7 0.129 20 2.5
1 WERTUSEMGENA, The product’ s detailed description please refer to the specification for approval

® ®H5EE Features

\ N EHEM: 40°C ~ +125°C B STeREERENG, RIFAONEERT
Using temperature: -40°C ~ +125°C Pass the test for vertical flame of flame retardance
B EUEQE: 1500vDC B ER¥E24x00, BRFRE
Rated voitage: 1500V DC The belding radius not less than five times the cable 4 x0D,

easy to install

® ®WERA Brief Introduction

AFRERRQBEZANYNER, QRNTARNER.
Used for Battery Energy Storage System, battery connection,
connection between battery and shunt box , flexible cable.



I‘BENY DC DEVICE

BENY Wins
Two Awards for 2023

"Influential Photovoltaic Components and Electrical Solutions Brand"
“Influential Photovoltaic and Storage Integration Solution Enterprise™

-https://energy.bjx.com.cn/

wwwbeny.com () B 1 © B

[N, AT/ W W

DC+AC Combiner Box




M %7 REDAY AC/DC DEVICE

Miniature
Circuit Breaker

MIREDAY
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B @auescosotar (B 081-833-6612 #FonnoatAGNGY B equescosolar (M 081-833-6612  #iFoninoatidns

i&.“.“é QUESCO
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@ @Quescosolar 081-833-6612 #Quesco Solar Better
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() @Quescosolar
O o081-833-6612

.. WasubLno$ Sus:UUAU QUANUISEUSDY

Y= QUESCO
"\ SOLAR
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uunaGdadv : 6.27 kW On Grid
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Installation of solar PV systems according to the IEC 60364-7-712 Standard
ez WsTIUmMsaansn i Wihdmsudsems lne

IEC IEC 60364-7-712

=
o

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 2.0 2017-04

b coloy
nsid
Low ge electrical -
Part 7-712: Requi ts for special i liati or locati = Solar
photovoltaic (PV) power supply systems
Installations électriques basse tension -
Partie 7-712: Exigences applicables aux installations ou emplacements
p - d'énergle solaire p jue (PV)
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
COMMISSION
ELECTROTECHNIGUE
INTERNATIONALE
ICS 27.150; 23.020; 91.140.50 ISBN 078-2-8322-4006-9
Warning! Make sure that you this from an

Attention! Veuillez vous assurer que vous avez cbtenu cette publication via un distributeur agréé.
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Installation of solar PV systems according to the IEC 60364-7-712 Standard
Hay 11NTTIUMIAAAINI Mg msulseme lne

v
v

?Jﬂ FAEUTNNIUAAFNUUNRIIA N AARILUNAIANNTATH NN19LT e
ATTULAZNIANNAZANAAILU IR 2T LA

naunInisendalaunnase “

dalaw nannous GE

SILGLAZE N10

Woatherseal Siicone 100%
* Low VOC
* Dry Skin Fast
= Elastic Rubber
« 100% Silicone Polymer
+ Non Staining Silicone
= Joint Movement 25%
= Excellent UV Resistance
» Weatherseal Sealant

E:_:
5 |
1o |
= |

gmw“ dia : DU v i A

Raw Material Made in Momentive

Parformance Material-Thailand




N1sNAda LN WL A TEIUTsUY

1EC IEC 62446-1
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INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2016-01

Photovoltaic (PV) systems — Requirements for testing, documentation
and maintenance -

Part 1: Grid connected sy ~ Doct —
and inspection

¥ photo (PV) - Ex pour les essais, la documentation
et la maintenance -
Partie 1: Systémes connectés au réseau électriqgue - Documentation,
essais de mise en service et examen

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS Z7.160 ISBN 575-2-6322-3100-5

‘Warning! Make sure that you this from an
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.
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Maintenance of solar PV systems according to the IEC 62446-1 Standard

Category 1 test regime Inspection items Description Measuring Instruments

i
Earth protective continuity If the DC side has earthing, such as a frame . Digital Multimeter
test and/or equipotential or equipotential bonding, a continuity test is . "
. . . Insulation Tester
bonding conductor required.
STAN EARD Polarity inspection Check the polarity of the cables before . Digital Multimeter
connecting them to the switching device or
) . Clamp Meter
inverter.
Combiner box test A test to verify that all strings are connected . Digital Multimeter
correctly.
v . Clamp Meter
Photovoltaic (PV) systems - Requirements for testing, documentation
and maintenance —
Par{i_1: Gridiconnected systems — Documentation, commissioning tests
i Strings open circuit voltage For checking the voltage of PV modules . Digital Multimeter
:{'s;ér:;?:tg:g:‘r;\;oltaiques (PV) — Exigences pour les essais, la documentation test con nected in Series-
Partie 1: Systémes connectés au réseau électrique — Documentation, ° _LCIa m M eter
essais de mise en service et examen
String circuit current test To confirm the function of strings and that . AC/DC Clamp Meter
UL 07 (short circuit or operational) there are no major issues .
INTERNATIONAL . Bypass Diode Tester
E‘f £ "Hi(?TE(/HN\C/\l ‘
oM soN AR
COMMISSION 30113381
EL.E-CTROTECHNIQUE 4 N‘ o i . i . .
et Functional test Check the operation and installation of —
iesi2.160 smonzaRns o control devices such as relay switches and

circuit breakers.

Warning! Make sure that you obtained this publication from an authorized distributor. f
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

PV array Insulation resistance Test the insulation resistance to ensure . Insulation Tester
23 FEB 06 electrical safety.




Maintenance of solar PV systems according to the IEC 62446-1 Standard

; Category 2 test regime

224

Edition 1.0 2016-01
z

Mol ing I- * Measurement of string open circuit . I-V Curve Tester*
' g I-V curve test
INTERNATIONAL _ atring LV curve test oy
S T voltage (Voc) and short circuit current
STANDARD

‘i LBNEy

| (Isc).

¢ Measurement of max power voltage
(Vmpp), current (Impp), and max power
(Pmax).

e Measurement of array performance.

Photovoltaic (PV) systems - Requirements for testing, documentation
and maintenance -

Part 1: Grid connected systems — Documentation, commissioning tests
and inspection

¢ Measurement of module / string fill factor.

¢ Identification of module / array defects or
shade issues.

Systémes photovoltaiques (PV) — Exigences pour les essais, la documentation
et la maintenance -

Partie 1: Systémes connectés au réseau électrique — Documentation,

essais de mise en service et examen

IR inspection e Module hotspots . Infrared Thermal Scan
Jiat Kinicey

e By-pass diode

INTERNATIONAL

e . Cable commections

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 27.160 ISBN 978-2-8322-3100-5

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.
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Measuring Instruments
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Measuring Instruments

Pictures on I-V Curve Tester

I-V Curve 1500VDC 40ADC TESTER




BlAEINN1TN A48 L I-V Curve

o o o aw P 2 ¥ oo v
U3Em 1aadlf saia FaOLARIS & U3 1anall S FSOLARTS ~ U3¥m 1nalh sria RSALARTS
Gl ¢ REV : 02 g C
FINUNAM TNAGaY IV-Curves Effect Data : 30/01/24 FNURaM AU IV-Curves TWNUHAM TNAFDY IV-Curves
QUESCO CO.LTD. QUESCO CO.LTD. QUESCO CO,LTD.
Holasams : A Anliwaseuuaeri 1 9119 41.04 KW On-Grid Iumumu[mms : OPT1-66-80 dolasams : Ani @ WA TUUAD 1 94U 41.04 KW On-Grid |wmum~n‘insqms : OPT1-66-80 olasems : An Aalnflmdsauudeniind: 1 979 41.04 kKW On-Grid |v|mma‘ﬂn1~:n'ﬁ : OPT1-66-80
S R —— | Sl < 30/02/24 \$rvaslasems : aunaunyamwnIm I Fuit : 30/02/24 $rvaslasams : aunaungunmninn | Fuit : 30/02/24
a’"quigm,:-.,mm"msﬁ IV-Curves Measurement 4 String : INV.1/ STR 1 (17 Module per String)
T 14
Uik = Viendl dolluntiosifiadin Wund unukeves 1 s : °
MAAeY 1V Curve annsaviunliifiensasasuirsvuy Solar PV i Efficiency wiipliuniouifiedln [ourm unUAIves -V Curve dvuanaiia Description Quantity i 12
wua Tnodadunseuaveiin o Soflusadtu (unuven) snnfiu eitdanszua x wsadugeqn Sonqadiud suaindanug g1
s TnoGusunsuansiiFingeqn uasrosanas diofiusedu (unuuew) untu gaiidnszea x wsedugeqn Fongatiud | mpp nssuaiindanuge, v T —— B AR ST g1 s
mpp Fusadiuguan uay P mppp . i
) _ Power of inverter 360 W b &
YoM : sefuRLiiveIal (radiance )'lumsi’mmamﬂ palsisngt 500 by W e asamns [Total of Qty. Inverter 1 Unit 2
Foduas : nadildshniiu evuani Sdsanusnintein Total Power of Inverter 360 KW (AQ) : —u o 00 20 300 ) 500 700 0
#198u7 : Nominal Aeriviirmuaverivhnsusuda Votage (V)
: OPC 3@ Operative Condition fisanTie My Description Quanttty Dot Veorc —
1 STC w38 Standard Testing Conditions fomsvnapuasaadidelaiusasrmuiiy (radiance) 1000 W/m? Tgaumgil 25 pereaidua Type of PV Module Trinasolar TSM-570DE19R -
2
Power of PV Module 570 w t w0 §
1600 / CODMETEL : HVOIV600 Total of Qty. PV Module 72 Module £ oo £
Advanced mulifunction instrument for IV curve measurements Professional 1V curve tracer up to 1500V, 40ADC Modiule Per String 17,1819 Module
PV Sting per (17 Module) 1 String 0 100 20 30 400 50 600 700 800
ELECTRICAL SPECIFICATIONS
PV Sting per (18 Module) 2 String Yokage )
Accuracy calculated as #[%reading + (number dts*resolution)] at 23°C # 5°C, <B0%RH PATGOPC
TV CURVE TEST PV Sting per (19 Module) 1 String
Total PV String 4 String
Degradation 06 % Alpha 0039 %/°C
Range VI ‘Resolution [V] ) Total Power of PV Solar 41.04 KWp (0C) 2 - o
- Age of service 0 Year Beta 025 %/°C
15.0 + 1500.0 | 0.1 £(0.2%Voc Age of service 0 Year
(*) In compliance with [EC/EN60904-1; The measurement starts if VDC > 15V and module capacitance <30,F [Number of modules 170 Pmax Tollerance+ 08 %
Number of strings 1 Pmax Tollerance- 0 %
Range [A] Resolution [A] Accuracy () Azimut a5
Irradii e t Module i
0.20 + 40.00 | 001 +(0.2%isc) [rie [ & | Irradiance & Temperature per Module 17 Module per String
(%) In compliance with IEC/EN60904-1; Iscmin = 0.2A and module capacitance <304F Imadiance fiont 7191 Wifm? Voc@OPC 925 v
Range [W] Resolution [W] Accuracy Peak Power Watts-Pmax 570 Wp Temperature Coecient of PMAX - 0.34%/°C Irradiance back low W/m? Impp@OPC 1097 A
30 5(5959) 10 +(1.0%reading+6d Maximum Power Voltage-VMPP 37.90 v Temperature Coecient of VOC - 0.25%/"C Temperature Auto (IEC 60904-5) 526 < Isc@OPC 17 A
0.01k
Maximum Power Current-IMPP 15.03 A Temperature Coecient of ISC 0.04%/°C Rs Q Pmax@OPC 7024 w
VDC Voltage 2 30V and module capacitance <30uF
[Open Circuit Voltage-vOC 45.50 v (Operational Temperature -40~+85°C
Summary of experimental results
e T e Short Circuit Current-ISC 16.05 A
30 + 15000 0.1 +(a.0%reading+2dgt) MadileEclency_iim 211 5% [ 2% first year degradation | Nominal (Data @STC) STC (Conversion)
Operational Temperature 40-+85 o [ 0.55% Annual Power Attenuatio | [roesr— P v [T— Ty v
ange [A] esoftorliAl accUiscy, Vmpp@Nominal 379 v Vmpp@STC 361 v
0.20 + 40.00 0.01 £(d.0%reading+2dgt)
Impp@Nominal 15.02 A Impp@STC 15.25 A
R TR o Isc@Nominal 16.04 A 1sc@STC 16.44 A
[ 50 50980, [ i [ aosorendingoos | Pmax@Nominal 570 w Pmax@STC 5519 w
Apy 0/+1 % Bp% 30 %
Safety IEC/EN61010-1, IEC/EN61010-2-030 nadoy fnsavaey foudd
EMC IEC/EN61326-1
Safety measurement accessories IEC/EN61010-031
1V Test IEC/EN60891, IECEN60904-1-2 ( ) ( ) ( )
v o wd
Insulation IEC/EN62446, IECEN60904-1-2 i e s

Radio ETSI EN300328, ETSIEN301489-1, ETSIEN301489-17

Measurement category CAT Il 1500VDC, max 1500VDC between inputs

QUESGO CO. LTD. 44 PHRAYA SUREN Rd. BANG GHAN KHLONG SAM WA BANGKOK 10510 Tel. 02-944-2238-9 FAX : 02-509-2219

QUESCO CO.LTD. 44 PHRAYA SUREN Rd. BANG CHAN KHLONG SAM WA BANGKOK 10510 Tel. 02-944-2238-9 FAX : 02-509-2219

QUESCO CO.LTD. 44 PHRAYA SUREN Rd. BANG CHAN KHLONG SAM WA BANGKOK 10510 Tel, 02-944-2236-9 FAX : 02-509-2219
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REV: 01
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Cleaning PV Module Irradiance Ground Test

Check Meter 7
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prp—— AT g 2 MR 41D 1,000V AwhgavosTle An IV wlior FAS0 teat
. 5 YL Py Gatie Sy 1 bwerter 1
Fouil 1$19881N9ARINTIIA1500 VDC WSDMNarITi GFL GROUND FAULT LOCATOR | Awmesivbiea | il
2 o PO R . ooy g o Lt ANk A o | HAATE o
Ma-n g% PV sisi3a 30y riiiAamssaRTsELT il PV it s = AL danarfi
PO Yoo o o9va o e 2 & m Riim | VEP | VEN | VPN nagou
WaAsY IEC/EN62446-1 IEC 2 lola Vtest (V) Rp (M)
[N I I
1 |sting 1 000 10| 35 -asg 706, >100] 0K
. 2 |sting2 1000 10 408| -s0g 760, >100] 0K
o ooy s o 3 [sting 3 1000) 1ol 3e1| -391| 751, >100] 0K
- vARBLRUIIN S LULEUIA uRen T 260/500/1000/1500V Tslisinesiansneannasiy
X , 4 |sting 4 1o00| 10 36 -asd 74, >100 0K
- Werfaisisisimes (Hedmuseii VPN, VPE, VNE s lAne 1500VDC
7| emrwmesrsalevnenn
E Mﬁfumsﬁdﬂuﬂﬁﬁ‘#ﬁmmmﬂu’ (GFL-Ground Fault Locator) amvaslumsunilgin P
- WarfdisinpAmsaliioeeNs LLmERY (RPE 200mA) v £y Cadie Strng 2 brecter 1
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- amgy U IEC/EN61010-1/ IEC/EN 61557-2/ IEC/EN 61557-4
3 | s Denenn
e PISO et
vme Y Cadie Stng ) et 1
CONNECTION DIAGRAM CONNECTION DIAGRAM
P - 0 At
smsgruitiuripasaniosiain A
0 ey T eyshunsuaninrmanii ERTT
INSTRUMENT SAFETY IEC/EN61010-1, IEC 2-030, IEC/ 2-033, IEC/ 34 ———
18y
[EMC IEC/EN61326-1
|[ACCESSORIES SAFETY IEC/EN61010-031
[ErT R
TR gnaanu gnaaaday gousif
[EVEPSEPSI., WP,
(GENERAL IEC/EN62446-1 ’ Wi
B EX 3 it
[MEASUREMENT M.OHM IEC/EN61557-2 VO PV Catie S0 & overter !
15857 : e 1Fh
[MEASUREMENT RPE IEC/EN61557-4 == 7 o
3t it St
[MEASUREMENT CAT. CAT Il 1500V DC, CAT Ilf 1000V AC Max 1500V DC, 1000V AC between inputs

QUESCO CO,.LTD. 44 PHRAYA SUREN Rd. BANG CHAN KHLONG SAM WA BANGKOK 10510 Tel. 02-944-2238-0 FAX: 02-509-2219
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PV Module Clear Glass Coating




O&M

Renewable Energy System Laboratory
Electrical Engineering Department

Faculty of Engineering, RMUTT

Test Report

PV module with ‘SOLARCLEAN’ Hydrophobic coating

SOLARCLEAN...

LONGI Solar

LONGI Solar Technology Co., Ltd.

Chemical cleaning and coating usage confirmation letter from LONGi.

Date: 6 March2024
To Quesco Co,, ltd

To whom that may concern,

As stated in the technical datasheet for chemical coating. The main component is Ethanol, and its pEl
value is 6, which is not forbidden for usage according to the maintenance module manual. The usage of this
coating chemical will not affect the warranty of the product. However, if others component in this chemical
product are using or having any related attribute of this following list the warranty will be terminated.

1. Abrasive cleaners %
Scrubbers
Polishers
Sodium Hydroxide
Benzene
Nitrite diluents
Acids
8. Alkalis products 4 g S -
For more details of the cleaning and maintendfigeprodess, please check the relate instruction manual

N v R W

to avoid the out of warranty

RE R ERMBHRAR
LONGT SOLAR TECHNOLOGY €., L1D

Respectfully,

/ 94— c /../ /
Wira’:!
= /1
Natthaphat Thaisecharach
Product Manager
Distributed Generation Business Group-APAC region

Add: Room 801/802, Tower 3, Lujiazui Financial Plaza,No.826 Century Avenue, Pudong Shanghai, China
Tel : +86-21-8016-2608
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- - . Doc o of = Doc. No 02 : : . Doc No, of
Inspection and Testing Report for Technical == = P . Solar Rooftop Inspection and Test Report == > P Inspection and Testing Report for Technical == © & X
Q
Page ot P P P " & Page ®
’ ; : - —— ’ age 3 Projesthame:  Solar Rooftop 3P 395,50 kKW OnGrid. Co.Ltd.
ProjectName:  Solar Rooftop 3P 395.50 kW On-Grid @ Coltd  |== T Prjecttiame : Solar Rooftop 3P 395.50 kW On-Grid @ Siamplastic Products Co.Ltd. | = ? = o P e Dalo 20012028
™ 2
o : " T 5 Location: Kangmal, Samphran, Area - Floor 2nd. and Roof Rel:Shop Draving No Solar Roof DVIG.
Lopsions: Klongnl, Samphran, [area: Bl [ Ret Snop Drawing o Saler Roof IWG Location ‘Klongmai, Samphran, ‘Area: Floor 2nd, and Roof TRef Shop Drawing No__Solar Roof DWG. L L I I £ty
INSPECTION AND TESTING REPORT (GENERAL INSPECTION GENERAL INSPECTION GENERAL INSPECTION
TEST PROCEDURE REFERENCE PHOTO — 2 = ]
PURPOSE OFTHSDUCUNENT I [ o 3 i H H
3 H F .| TestEquipment:  INSULATION & CONTINUITY TESTER Brand: KYORITSU , Wbdsl 30054 - E [ Boundary Routing Test Refer To e i g g
e N i — —— s 3| i
I —— 3 dayansneau g & [oweN. EE-01,02,0408 e ‘N inthe box. *Please ataches pictures for eference. ito N inthe box.“Pisase ataches pidures for refrertce,
[ ¥ 2 .
[pie P HODULE [TABLE 4 CHECKLIST FOR GENERAL NSPECTION A Fatom Yoo (1)1 String 2 [ote 1. Colourmarkon Duy. 15T
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Solar Rooftop Inspection and Test Report |22 P :
ProjectName : Solar Rooftop 3P 395.50 kW On-Grid @ Siamplastic Products Co.,Ltd. pege. Of ]
Date 200172023
Location: ___Klongmai, Samphran, Nakornpathom Floor 2nd. and Roof [ Ref:Shop Drawing No._:_Solar Roof DWG.
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Network & Communication Check List Report - - P Relay & DM Inspection and Testing Report [z 23 = z
Q
Projecthame:  Solar Rooftop 3P 395.50 Ki On-Grid @ Siamplastic Products Co.Ltd, | Ll ProjectName :  Solar Rooftop 3P 395.50 kW On-Grid @ Siamplastic Products Co.,Ltd. P u
Date 200012023 Dale 200012023
Location Klongmai, Samphran, Nakornpatham Area Floor 2nd and Roof [Ref:Shop Drawing No__:_Salar Roof DWG. Location Klongmai, Samphran, [area: Front Factory Ref Shop Draving No Solar Roof DWG.
(CHECK LIST NETVWORK & CONMMUNICATION TO CONFIGURATION 'g § b | 3.RELIABILITY RUN TEST
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S i <3 N — PSP Py i R
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Maintenance of solar PV systems according to the IEC 62446-2 Standard

IEC IEC 62446-2 5 \Verification

]
o

Edition 1.0  2020-03

This clause and the subclauses of IEC 62446-1:2016 are applicable where specifically called

INTERNATIONAL out by the requirements in IEC 62446-2.
STANDARD

NORME 6 Test procedures — Category 1
INTERNATIONALE

This clause and the subclauses of IEC 62446-1:2016 are applicable where specifically called
out by the requirements in IEC 62446-2.

Photovoltaic (PV) systéms 4 Requirerndnts)dr {ésting] documentati d
ma(i)n(t’:r?a:::z(_ ) systems = Requirements’far testing, documentation an 7 Test procedures - Category 2

Part 2: Grid connected systems UMhinténance of PV systems

hot i (PV).— Exi s pour les essais; la documentation

of la malifenance — This clause and the subclauses of IEC 62446-1:2016 are applicable where specifically called
lF;“alrtie 2: Systémes connectés au réseau électrique — Maintenance des systémes Out by the requirements in |EC 62446'2

8 Test procedures — Additional tests

i e This clause and the subclauses of IEC 62446-1:2016 are applicable where specifically called
out by the requirements in IEC 62446-2.

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE

ICS 27.160 ISBN 978-2-8322-7906-9

‘Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.




Report

1 Report
1.1 Energy Production Report D/M/Y
1.2 Plant Performance Report M/Y
1.3 Incident Report Within 24 hours
1.4 Routine Maintenance Report D/M/Q/Y
1.5 Updated Scare Part Report W/M/Y
1.6 Corrective Maintenance Report When necessary
1.7 Preventive Maintenance Report Y
1.8 Condition Based Maintenance Report When necessary
1.9 Others Report As required by local organization/ or

PEA/MEA/EGAT

Noted: D: Daily/ W:Weekly/M: Monthy/ Q: Quarterly/ Y: Yearly



Maintenance

Y
ALAIIUNG Corrective, Preventive Liag Condition base maintenance

Yearly Preventive Maintenance
1 Power transformer & Station service transformer
- Visual inspection and cleaning
- Inspection of HV & LV connection and bushing
- Insultation resistance test
- DC winding resistance test
- Turn ratio test (Min-Med-Max)
- Tightening bolt
- Oil dielectric strength test

- Self-protection system test

- Lighting arrester test (if any)

<~ < < < < < < < =< <

- Main contact resistance test of load break switch (if any)

- Warer content measurement (if any) As neccessary
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