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INHALERS
D10Dv: 1. "Reducing Healthcare Carbon Emissions”, Agency for Healthcare Research and Quality, September 2022

2. "Delivering a “Net Zero” National Health Service”, Nation Health Service (NHS)
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nIsldonurvlBaduavoInagd ke G Zi
AND OUTSTANDING YIELDS 4

Q CELLS

Yield Security

D1VDVVNUWVLIBAAUTVDNAE
~uula 585 Jaad
A Module efficiency 21.7%
UUNQUWY 1134 Wwas x 2.416 was
= 2.74 CNsSIIAS

BREAKING THE 21% EFFICIENCY BARRIER
PERC Techndogy with zero gap cell lsyout boosts
module efficency upto 217 %

LOW ELECTRICITY GENERATION COSTS
Higher yield per surface area, lower BOS costs and up to 175 wstte more
module power than standard 144 haif-call modues

® &

ENDURING HIGH PERFORMANCE
Long-term yiedd security tharks to regular PID and Hot-Spot tests
sccording to IEC requirements,

BREAKING THE 21 % EFFICIENCY BARRIER
_D{D[I. PERC Technology with zero gap cell layout boosts
module efficiency up to 21.7 %.

S

EXTREME WEATHER RATING
High-tech aluminium gicy frame, certified for
high enow (5200 Pa) and wind loads (2400 Pa).

e - -

MINIMUM PERFORMANCE AT STANDARD TEST CONDITIONS, STC* (POWER TOLERANCE +5W/-0W)

A RELIABLEINVESTMENT
Indusive 12-year product warranty and 25-year

MECHANICAL SPECIFICATION

I Format 2416 mm x 1134 mm x 35mm (including frame) I
Weight 30.7kg ﬁ;imm
Front Cover 3.2mm thermally pre-stressed glass with ‘ [ e __‘7._ 508 men
anti-reflection technology M * =
4 x Grounding holes, @ 4.5 mm ‘ 4 x Drainage holes’
Back Cover Composite film 8xMounting siots system Tracker (DETAIL B) E ‘
- Frame—{
Frame Anodised aluminium 1090mm e Aoazmm
8| Y '-] =) -]ﬁ 7 °-] = 'Z ¥ 1'-] S 8| Cell 6 x 26 monocrystalline PERC solar half cells B 3amm
RUNYLHQ : A0910UWVLIEAAUdYDINAY dIHSUWDI1VDvUUIQUDV
! - _ - - . = —_— = & Junction box 53-101mm x 32-60mm x 15-18 mm
uWvolgaauavoinagtunavaalatniiuu dlatdu Protection class IP67, with bypass aiodes O -
q (7 o = = Cable 4mm2 Solar cable; (+) 2750mm, () 2350mm “ inage
- - ¢ Mourtng ots (DETAILA) <6
Uauu U']ZUﬂWSﬂ"IHUOF]ﬂJaﬂUfU UD\)QUﬂSfU Connector Staubli MC4-Evo2, Hanwha Q CELLS HQC4; IP68 u i L
| |—asmm 16 mm
—




mu ¢ TIER-1 SOLAR MODULE MANUFACTURERS LIST 2022

nuunuwmlnlu]u]l d"uwuﬂm“
............... —— MiuiTmswave

Solar Analytica Combined

Manufacturer Product Ranking Ave. /100 w @ @ Q4
Sunpower/ Maxeon 80.7 v
LG Solar 84.3 B8 [ x]
Trina Solar 77.9 X | (%
REC Group 773 (X (%
Jinko 76.8
QCells 76
LONGi 75.6
Canadian Solar
Risen Energy -
JA Solar -

D10V https://solaranalytica.com/tier-1-solar-panels/#elementor-toc__heading-anchor-0
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= o 24 was B

o | em | e 1Bus:g:=d1HSU walk way = 24-0.3 =237 was

2 3 s:ulU A (Plane A)
g o Bl B 237 was x N8 was_. |
el S| = 27966 mswwasoV

il b e

"l | s:nu B (Plane B) |
1 237 Was x 1.8 was
d 2 Y = 27966 ms10LIAS
.,L._% RNl —— Il

nvld A2SWDISAUIWUAETHSUAISQUASAUIS:UUGIY 15U Cable route, Service water, Life line ua:

walk way Us:ureu 0.3-0.5 LWAS Ua:=1ous:g:=01a13v818HavAUs:u1ey 0.2 Las

AsUs:LIUANYgAMIWAISAQAVS:UUY

Plane A
WU (QS.U) / i (QSU) = 279 s/ 2.74 AS.LU.
. . . = 101 UWV o
AaluMavwaadaaw = 101 uWY x 585 200 o
= 59,085 2010 HSD 59.08 nlaldaa
Plane B
wun (as.U) / vuhauwy (s.W) = 279 as.u./ 274 Qs.U.

o i = 101 UWY o
Aaduridowanaady = 101 Wy x 585 304 o
= 59,085 10100 HSD 59.08 AlaJlaa
Fusadadus:uuy [GAYHUQ
) Plane A + Plane B = 118.16 IﬁIaichvT/ﬂ
ToUu ARuamavmiswaadacvn 120 Aladadwa

Aatduvuus:uitu
120 AladaaA x 30,000 un/Atalcaa
= 3,600,000 uln

(5109V9INSIANAWTIASVNMSAVIASUNISWAATWW
DNNWAVVIUHYUDgULUUYOLUY ypvudiunviu ANw.)

RUNULRQ : vvmszans ansmwoaoauoasmasds oy 80%
Adulu 80% Uaomaomswammomon 120 AladaawALNAU
96 AlAIOAWA (WIITWWARS:UUY WaATA) SolutAundu
AooMsSwWaviwwisow Off peak (106.01 Alaldad)
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s=uunNaalwwiIDIawavvULLaEVDINOY

0 dDAUUUS:UUNAaTWWIIAWavIULavoInNagaletusunsy PV SYST

PVsYsT

WsuUnsUoonNLuULa:91anvs:uunNaalwwiInwaouu
wavonnag AdgutduazgunasgutdungausSuyooriolan

ASTUAWUARZVAISAQCDVDDNILUUMUANENW
WuUNHKavA quumouaoWuﬁq‘ocTouw\H
GovlulAiutunawunRavAUATAAMUILUTD

1 SUDULWYY RIS La:uUNaMaVNISWAQ
dado4 |

2. 91UDUDULIDSLODSNTE

3. S19a:lDYQUDVUNDY LA=DULIDSLODS
NLaonts .

4. Produced Energy AoUSuiaulwwin
S:UUY Waaladal (Aladad-3ouvcial)

5. Performance Ratio KSD PR AoAN
aussSaU:UDVSIUUY

6. UUNQWURAQAVS:UUY

USuraulwwianwaaldoins:uu 180,893 Hudu/U
auisanaunuMstsiwwaonnisiwwa

lasosa: 30
aamsuUaaamsiSauns:onla 103 tCO, e/U

HUELHQ Grid emission factor (ANNsUdpefiylSouns:on) = 0.5962 tCO2e/MWh
91099971N DVANISUSKISIOMISHBISDUNS:DN (DVANISUKIBU)

Grid-Connected System

System summary
No 30 scene defined, no shadings

Produced Energy 180883 kWhiye

PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid}
Titts/azimuths 147-5¢
141175°
System information
PY Array Inverters
Mb. of modules 218 units Mb. of units 2 units
Pnom total 128 kWp TG oAl TS RVvas
Pnom ratio 1.009
Results summary
| Produced Energy 180883 kWhiyear ISpeu'ﬁc production 1432 l:WI'u’kWp.'yearI Perf. Ratio PR 24.24 %

Array #1 - Plane A

PV Array Charactensucs

Mormalized productions (per installed kWp)

Main results
Specific production 1432 KWh'kWplyear
Performance Ratio PR 8424 %

Performance Ratio PR

Lr: Calechion Loss (P-amay ksses) 067 AKApitay
6 Ls: Syssem Loss (inverer, ) D.05 KIWhpiday
1 Prog, ; T OUtgRR] 3,92 KWNRVERiay

v

scrmalised Erergy [EWHAWD

o
Jan Feb Mar  Apr

May Jun Jul Aug Sep Oct Now

Balances and main results

PR

name Ralio

T
- PR Parfomans Ratia (¥17 i) 0842

Jan  Fet  Mar  Apr

May Jun Jul Aug Sep Oct Now  Dec

Orientation #1
TilAzimuth 1415 =
V module \ [ Inverter )
Manufacturer Hanwha Q Cells Manufacturer Huawei Technologies
Model 0 Peak-Duo-XL-G11.7-585 Modad SUN2000-7EKTL-C1
(Original PVsyst database) (Original P\syst database)
Unit Nom. Power 585 Wp Unit Mom. Power 75.0 kWVac
MNumber of PV modules 136 units Number of inverters. 1 unit
Mominal (STC) 706 kWp Total power 75.0 KWac
8 Sfrings x 17 In seres Oiperating voltage 200-1000 v
| At operating cond. (50°C) Max. power (=>15°C) 82.5 KWac
Pmpp 72.8 kWp Pnom ratio (DC:-AC) 1.06
U mpp F0OV Power sharing within this inverter
P . J \ J
Array #2 - Plane B
Orientation #2
TilAzimuth 14175 =
PV module Inverter
Manufacturer Hanwha Q Cells Manufacturar Huzawei Technologies
Maodel Q. Peak-Duo-X¥L-G11.7-585 Modsl SUNZ000-40KTL-NH-440V

(Original P\syst database)
Unit Nom. Power
MNumber of PV modules
Mominal (STC)
Medules
At operating cond. (50°C)

Total PV power
Nominal (STC)

§ Sfrings x 18 In seres

{Original PVsyst database)

585 Wp Unit Nom. Power
B0 units Mumber of inverters
468 kWp Total power

Oiperating voltage
Pnom ratio (DC:-AC)

Module area

428 KWp Power sharing within this inverter
B850
65 A
Total inverter power
126 kWp Total power
16 Maze. power
502 m* I Murmber of inverters
Prnam ratic

40.0 kWac
1 unit
40.0 KWac
200-1000 V
117

115 KWac
123 kWac

2 units.
1.10

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid FR

kWhim? Kih/m? °C kWhim? KRR KWh kh ratio
January 1346 58.84 24.50 1374 1336 14846 4727 0.848
February 130.2 67.20 2044 1315 128.0 14214 14004 0.843
March 150.7 8147 28.80 150.1 1487 16046 15786 0.833
April 162.1 8272 2065 158.8 158.0 17087 16785 0832
May 157.7 85.64 20.20 1537 1487 168518 16260 0.838
June 168.0 8224 287 163.8 158.8 17675 17411 0841
July 1455 83.69 28.05 1414 1378 15315 15086 0844
August 14546 79.15 2776 1427 1388 15420 15187 0843
September 1386 7200 27.10 138.2 1348 14287 14741 0844
October 1406 75.12 27.24 1411 1373 15276 15040 D844
November 1130 71.68 25.82 114.0 107 12473 12281 0.853
December 1228 .05 2453 1256 1217 13734 13537 0.853
Year 17115 a04.81 27.28 1600.4 1854.4 183642 180883 2
Legends
GlobHor  Global horizontal iradiation EArray [Effective energy at the output of the array
DiffHar Horizontal diffuss imadiation E_Gnd [Energy injzcted into grid
T_Amb  Ambient Temperaturs PR [Performance Ratio
Globlne  Global incident in coll. plane
GigbEff  Effective Global, corr. for 1AM and shadings
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fmaomswnaadado oulsinu | USthauwdooulwia | S2oa-misnatind aanisUdagmsiSau
Tsowenua (Aladadavaa; kWp) (vn) Anaald (Hide/U) ms:tt‘i_lWW;nmr_m‘:s as:9n (t CO, e/U)
wTat IWWarhed3Huhe/! 2
Us:31Uvuus:ungu W.A. 2564 91udu 1 Tasonis
1. sSw. udvna as. 91UdU 68 UHY UlAu 6,800 204,000,000 7,339,920 - 4,816
Us:31Uvuus:uiau W.A. 2565 91udu 12 Tasvnis
2. SW. IWAsad (FoAQsIEdNgnagIWINSel) luiAu 920 26,220,000 1,274,570 7 725
3. UKIdNeNAgURQa (S1udu 3 Tsuwenuia) vuds:uitu 63,750,000 uIN
3.1 sw. ASSy iAu 910 25,935,000 1,303,320 1 742
3.2 sw. 1DBAJAsSWasau iAu 320 9,600,000 454,720 10 259
3.3 anuunmsuwngINsuquUAaUNS ATULWNEAEaas AU 990 28,215,000 1,379,300 3 785
SW. SIISUQ
4. UK1DNEIAULBYVIHU (FUOLDBAEASKIuoNY luinu 180 5,400,000 275,340 21 156
ATUULWNEAAAS)
5. UK1INgNAYASUASUNSITSCY (S1UdU 2 TSuweNua) vuus:uieu 45,315,000 un
5.1 Augmisuwngdeyryiuunnny sads:niu lutAu 710 20,235,000 990,020 9 563
5.2 AUIAMSUWNIAULEDWSINWSAUSIBZONY d&UUSUSIBNUIS uiAu 880 25,080,000 1,261,900 23 717
6. SW. UHI3NYIALULSFADS TJiAu 390 11,700,000 620,370 4 353
7. SW. UH1ONg1aggsuls iAu 870 24,795,000 1,267,600 Il 721
8. Sw. duualuAsuns JtAu 300 9,000,000 466,800 2 265
9. SW. UK1ONENJYYSWN JiAu 630 17,955,000 902,200 12 513
10. SW. UEIMMSULWNE UK1DNENAYULLWIHAOD luiiu 880 25,080,000 1,397,800 17 795
1. ATULWNEAAQSIBSWENUIA (U.UDIJUNSISST1B) uiAu 710 20,235,000 1,003,590 1 571
12. SW. UK1ONEIAeW=LEN tAu 200 6,000,000 273,850 15 155
13. sw. AagITuICUUINISEUY (U.USIEINESWBUASUNS) lutAu 120 3,600,000 177,960 46 101
soumsdaassUouus:uiau W.A. 2565 TuwAu 9,010 259,050,000 13,049,340 7,677
Us:31Uouus:unau W.A. 2566 31udu 1 Tasomis
14. SW. dnsI08 UK13NgIaguRIaIsAuy luLnu 660 18,810,000 936,000 26 530
soumsdaasssUouus:unnu W.A. 2566 TuwAu 660 18,810,000 936,000 530
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35AStBvIulUsunsy PVSketch B https//www.pvsketch.com

& > @ @ pusketch.com/pysketch/login.html#/ o = wr [ o :

3 PVComplete

L3\ PVSketch - r —
e aunstsdusns

SIGN UP

First Name
Last Name
Email

Phone Number

SIGN UP
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Commercial

Hi There!




dsnistsviulusunsy PVSketch

<« C @ pvsketch.com/pvsketch/index.html#/layout o 2 Y O o

p— P =k

= eROECT 111 auu sdfumiaygns > Version | - Start A New Project  Thanatchaphon « E'{"; PVSketch
Design X Last Save 2:47:18PM Save

: o T BT U . 7~ =y
" ‘ " 2 h % Project Site System
/ O El EE] | © [ ] . A— . . ! Generate Design )
— e - . - = > = P

Draw Lines Aan Draw Llnes
5 lWDa"IﬂlEIUEﬂHSUWUH
Haomna C‘IOO\)S-.UU‘—I

Draw lines to outline roofs and
obstructions. Click your
starting point to finish your
object.

Hold CTRL (38 on Mac) to limit
the cursor to 15° increments
after you have drawn the first

line segment.

Hold SHIFT to snap lines to
existing objects.

Get Started:

i Y ‘i‘
7 i‘-‘-'.'.'.'.'.\\ :

i 4 \ W

1. Select the Line Tool

2. Click (don't drag) on the the corners of your roof

or obstruction

l -
SYSTEM SIZE
0.0 kW

SAVINGS
Calculate

ANNUAL PRODUCTION
0.0kWh

MODULES
0

‘ g _ =

INVERTERS
0




dsnistsviulusunsy PVSketch

& (G} & pvsketch.com/pvsketch/index.htmli#/layout

PROJECT 111 auu iﬂl‘fﬂ“lj1ﬂgﬂilﬁ > Version 1 v

& (& @ pvsketch.com/pvsketch/index.html#/layout H—]ﬂﬁa\)ﬂ—]SﬁOﬁ\)Ha—lﬂa—] F]']S =

= PROJECT 111 auu SALAuWUyNs >  Version 1 - Zﬁnéﬂ MUti—SeleCt Design -Trm“
= 8 qel By S Y

3 | == Y 1l IWJudiHagua:=wuaosuu

AdnalnlauuuwunHavAal i

LJUSIHagUULIOUUNIWM . ., \

A
v

IITVS 1397 2>

- )

ANNUAL PRODUCTION
0.0kWh

SYSTEM SIZE MODULES INVERTERS SAVINGS
0.0 kw 0 0 Calculate

ANNUAL PRODUCTION
0.0kWh

SYSTEM SIZE MODULES INVERTERS SAVINGS
0.0 kw 0 0 Calculate
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& C @ pvsketch.com/pvsketch/index.html#/layout/352688 o 2 w 0O o :

- Z 0

=  PROECT 111 auu seddianaygns > Version 1 - © Start A New Project  Thanatchaphon « "E":"J PVSketch
Design Savings Proposal > Get Permit Reports Last Save 3:46:03PM Save

a “
Project Site System

a Generate Design

lv‘- T ’. - H :
] \ System Components

& Set default components

¥

Mounting System

Manufacturer

User Defined NG
Module Model
Manufacturer
v
Hanwha Q-Cells Y
ol A
‘m ' Advanced Options [+
GS-Solar (Fujian) "
Model - Module
Hansol Technics
Q.PEAK DUO XL-G11.3/BFG 585 - r Manufacturer
i
- . — P Hanwha Q-Cells e
adlavvIvHavAdUUNQUDVUNY (D0a) ¢
- Model

Q.PEAK DUO XL-G10.c 495

Q.PEAK DUO XL-G11.3/BFG 585

Q.PEAK DUO XL-G11.3/BFG 570

Q.PEAK DUO XL-G11.3/BFG 575
Don’t see your model?

ANNUAL PRODUCTION
0.0kWh

SYSTEM SIZE
0.0kw

MODULES
0

INVERTERS
0

SAVINGS
Calculate

Q.PEAK DUO XL-G11.3/BFG 580

Q.PEAK DUO XL-G11.3/BFG 585

Orientation
@Portrai[

Landscape

Q.PEAK DUO XL-G9.2 445 b
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< C & pvsketch.com/pvsketch/index.htmi#/layout/352688 o 12 % 0O ° :

h PVSketch

= PROECT 111 Auu SeLAuwIeyyns > Version 1 - O

10 AAN Generate Design

:& - a
Model

Design Savings

Proposal Get Permit Reports

a Generate Design
g : Q.PEAK DUO XL-G11.3/BFG 585 v

’."’"H
:

Don't see your model? Request it here.

Orientation

@Portralt Landscape

Inverter

Manufacturer
Manufacturer

HUAWEI HUAWEI v
Model
SUN2000-100KTL-INMO v

Growatt "‘

Growatt New Energy Technology

Maximum Loading Factor
Model

SE
B

/ N
r,’ Guangzhou Sanjing Electric Co 12
’ SUNZ2000-100KTL-INMO v
HiQ Solar
UAWE! lAVUIQVUUNQUDVDULIDSLODS (Aladaq) Actual Loading Factor:
ho | Suggested Number Of Inverters: 0
) Ingeteam . B
- SUN2000 100KTL INMO .
.
SUNZ2000-100KTL-USHO . Sys(em Losses (%)
SUN2000-10KTL 14
ANNUAL PRODUCTION SYSTEM SIZE MODULES INVERTERS SAVINGS !
0.0kWh 0.0 kw 0 0 Calculate SUN2000-10KTL-USLO 208V ]
SUNZ2000-10KTL-USLO 240V -!
Use N
SUNZ2000-11.4KTL-USLOD 208V
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< C & puvsketch.com/pvsketch/index.html#/layout/352688 o 12 v O o

= 2 n

= PROJECT 111 auu seLlaaIgNs > Version 1 >+ O Start A New Project  Thanatchaphon « ‘a‘-‘; PVSketch
Design Savings Proposal Get Permit Reports Last Save 5:20:48 PM  Save

; \ \ - : - . Model
= -H.E“.n | : Sl 4l B Generate Design [
. s S .. & : ‘ Q.PEAK DUO XL-G11.3/BFG 585 -
3 Y » h

Don't see your model? Request it here.

-’ -
_ , Orientation

‘ ’ 4 : v
'., Fa ¥ 3 S ’ 1 . '@) Portrait Landscape
B 4 2 - -
;r: g ) - - - N

» 5 M \ -
» 3 . [ 3 . b i ~ N . — 3

: l‘. , i e . N 4 Inverter

‘ L s : e | a "
s hl! . i . ‘ 2 ¢
5 F 4

Manufacturer

HUAWEI »

-y Model

IUSllﬂSUD"D'laE)\)UU'IOS"UU"I anU’]‘aUﬂU - SUN2000-100KTL-INMO -

Wunsdva Togidsieadoa gou  [R——

1. USUItuwavvluns:=uuY waanod e n
(Ala3aA-6o1uo/U) a

2. Mavmswaadadv (Aladad) - Ee—

c :5’1u3uuwoq La:dudSIODS s

L O

S LI i

System Losses (%)

ANNUAL PRODUCTION  SYSTEMSIZE MODULES  INVERTERS  SAVINGS 0’ pe 7,
60,096.3kWh 41.0 kW 70 ] Calculate . ﬂ ”

= - B Sy
Kavhnard shartaits | Imans mav he anhiant th comvrinhe | an . 1 Tarmanfllsa




AISOIVULWYAIETUSLASY PV sketch

_ ‘ur% AL X

< C @ pusketch.com/pvsketch/index.html#/layout G G o 2 % O 0
— S oL
= mojcT 244 Sitthipracharat 1> Version1 ' Start A New Project  Thanatchaphon ~ yaw PVSketch

Design Last Save 2:20:56 PM  Sawv¢

B Generate Design Module

Manufacturer

Hanwha Q-Cells =
Model
Q.PEAK DUO XL-G11.3/BFG 585 -

Don't see your model? Request it here.
Orientation

(.D Portrait Landscape

Inverter

Manufacturer

HUAWEI -
Model
SUN2000-40KTL-US D4

Maximum Loading Factor

1:2
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Solar Monitoring System °

nnw /)/

shunmunn.rnssums

navnuulcuunivih

& 1. Site name/Location f

% 2. PV Installation (kWp)

% 2. PV Installation (kWp)

(R — |

Cloud Inverter

E}, 3. AC Load (kW)

iookw] 3. Opero’ring (kWp)

_ . Internet access Internet access
%Jo 4. Energy production per . gl .

4. Battery status
(Charging/Discharge)

No internet

(day/month/year) No internet

5. PV Charger

L3
% 5 [rradiance solar

A

. Dash board

- Dash board
- Application é@ 6. DC Power

Il 6. Temperature _ application
- Report

PR . - Report
7. Performance ratio

%j 7. Energy production/Use

ratio

%J" 8. Last update

%j 8. Last update

O
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