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DESIGN AND ENGINEERING SERVICES
FOR GREAT SOLAR PV PROJECTS

PARTNERSHIP EFFICIENTLY HIGH
APPROACH DESIGNED AND DELIVERED QUALITY
OOOO
Subsidiary of @vVeroze
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WHY SKYRAY

Address urgent need for
capability to design and
engineer the world’s PV future

Apply lessons learned from
GWs of projects delivered by
Skyray shareholders

Better align incentives
between owners with 30-year
horizons and EPCs focused
on 3-year PR figure

WHAT IS SKYRAY

Scalable, adaptable, pureplay
solar PV engineering company,
backed by Everoze

Experienced team who
understand what can and has
gone wrong

Focused design and
construction management
services for solar PV and new-
build solar storage

Subsidiary of @vVeroze

CORE SERVICES

E Design

» Developer services
» Detailed design

% Owners engineering
ﬂﬁﬁ(} * Procurement & tender support

O)

©

TLT

» Design review
* OE services

Hlyy Site & testing

FAT

* PAC, IAC, FAC

» Operational testing, analysis,
major refits
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Agenda
How to implement larger new gen. modules on rooftops

Layout & design
Electrical diagram
Mounting systems
Summary
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Layout & design

Trina 120c. - 340Wp module

Honey M — 1698 x 1004 x 35 mm

Mono  Multi  Solutions

Honey®

TSM-DEOGEM.08 ()

120 uaLr-cut

MONOCRYSTALLINE CELLS

330-340W

POWER OUTPUT RANGE

19.9%

MAXIMUM EFFICIENCY

0/+5W

POSITIVE POWER TOLERANCE

® 6 & ®

@

Comprehensive Product
And System Certificates

s17301

Trinasolar

High power output
* Multi busbar techne
+ Reduced BOS cost

500V system voltage

Great for residential rooftop application
- Maximize limited spa u 9 W/m? pawer density
* Ultra-th virtually invi

Half-cut cell design brings higher efficiency
- L ted

ermal

eld a

s for higher er

eliable due to stringent quality control

re)
requirements

Certified to withstand challenging
environmental conditions
. orrosion

LINEAR PERFORMANCE WARRANTY

10 Year Product Warranty - 25 Year Linear Power Waeranty

Key ratios

340Wp mod - 400Wp mod.

199Wp/mz2 - 208Wp/m?
+ 4% (Wp/m?)

18 kg/Wp - 19 kg/Wp

- 4% (kg/Wp)

Improved performance @
high temperature

T° coef of Pmax

-0.37%/K - -0.34%/K

Trina 120c. - 400Wp mo
Vertex S - 1754 x 1087 x 30 mm

Mono Multi  Solutions
Preliminary

Vertex S

BACKSHEET MONOCRYSTALLINE MODULE PRODUCT RANGE: 330-405W.
~ 0/

405w+ O~+5W 21.1%

MAXIMUM POWEROUTPUT POSITIVE POWER TOLERANCE MAXIMUM EFFICIENCY

i Smallin size, big on power
« Small form factor. Generate a huge amount of energy even in limited

space. Up to 405W. 21.1% module efficiency with high density interconnect
technology

« Multi-busbar technology for better light trapping effect, lower serles

resistance and improved current collection

«Reduce installation costwith higher power bin and efficlency

« Boost a with lower coefficient
(-0.34%) and operating temperature

b Universal solution for residential and C&I rooftops

« Designed for t optimizers, inverters
andmounting systems.

« Perfect size and low weight. Easy for handling. Economy for transporting
« Diverseinstallation solutions. Flexible for system deployment

High Reliability

«15year product warranty

o 2 io5year lowest

« Ensured PID resistance through cell process and module material control

= Mechanical performance up to 6000 Pa positive load and 4000 Pa negative

load
o e
L2 .
.
. . » Trina Solar's Backsheet Performance Warranty
.
6 5 e ° 1008, s W Trkastandard
e }
4
® ® o © 3
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Comprehensive Products and System Certificates

® L= @ 1509001 Gulty arspementSysen Trinasol ar

% 15014001 Emvironmental Hanagement System
CE O X e 1014054 GreennouseGases tmisions Verfation
i S cupstionsl Health nc Safety Management ystem
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Layout & design

Trina 120c. - 340Wp module Power Trina 120c. - 400Wp module
833 modules - 283 kWp % 716 modules - 286 kWp
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Layout & design

Trina 120c. - 340Wp module Power Trina 120c. - 400Wp module
833 modules - 283 kWp % 716 modules - 286 kWp
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Layout & design

Trina 120c. - 340Wp module Power Trina 120c. - 400Wp module
5.500 modules — 1.9 MWp % 5.000 modules - 2 MWp
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Layout & design

Trina 120c. - 340Wp module
5.500 modules — 1.9 MWp

Power
+5%

Trina 120c. - 400Wp module
5.000 modules - 2 MWp
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Electrical configuration




Electrical configuration

Module Datasheet

Peak power (Wp)

Maximum Power Voltage — Vmpp (V)
Maximum Power Current — Impp (A)
Open Circuit Voltage — Voc (V)

Short Circuit Current — Isc (A)

Module Efficiency nm (%)

340
34.2
9.94
41.1
10.6
19.9

400
34.2
11.70
41.2
12.28
20.8

12

Max current per MPPT SHN2000-B0RIL-M0

22 A/MPPT = Technical Specifications
1 lA/St rnn g Efficiency
Max. Efficiency 98.9% @480 V, 98.7% @380 V /400 V
European Efficiency 98.7% @480 V, 98.5% @380 V / 400 V
Input
Max. Input Voltage 1,100 V
Max. Current per MPPT 22 A
Max. Short Circuit Current per MPPT 30A
Start Voltage 200 V
MPPT Operating Voltage Range 200 V ~ 1,000 V
Rated Input Voltage 720 V@480 Vac, 600V @380 Vac / 400 Vac
Number of Inputs 12
Number of MPP Trackers 6

« Same Voltage (V) @ STC

* Same Number of modules per string

« Higher Current (A) @ STC

* Choice of inverter should be in line with current (A)
specifications !

SUNZ2000-100KTL-M1

Max current per MPPT Technical Specifications
26A/MPPT >

13A/Strin g 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 vV

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 g 1 L

Nominal Input VoLtage 720 V @480 Vac, 600 vV @400 Vac, 570 V @380 Vac

Number of Inputs 20 ) ( -
] Al

Number of MPP Trackers 10
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Electrical configuration =

=

Example — 100kVA inverter — Inputs : 10 MPPT with 2 strings/MPPT

Trina 120c. - 340Wp module Trina 120c. - 400Wp module
Honey M — 1698 x 1004 x 35 mm Vertex S - 1754 x 1087 x 30 mm
360 modules / inverters ® 300 modules / inverters

" 122 kWp /inverter 120 kWp / inverter

20 modules/strings " 20 modules/strings
" 18 strings " 15 strings

» Less modules, less cables & connectors
» Less time & optimized cost
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Mounting systems




Mounting systems Trina 120c. - 400Wp module

Vertex S - 1754 x 1087 x 30 mm

Check mounting systems specs with your supplier

» Permissible module dimensions (L x W x H): 1386-2067 x 950-1100 x 30-50mm

Ok

= Permissible module dimensions [LxWxH]: 1448-2150 x 950-1060 x 30-50 mm x

o Not ready yet

W in progress
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Summary




Summary // Memo

Technical validation
® Mounting systems - Check Mounting systems spec. — Mainly maximum module width admissible
®* Inverter - Check inverter input current (A) specifications

Layout design & Electrical configuration

®* No big difference for Layout rules & basic electrical configuration

®* You'llimprove number of modules, cables & connectors - Optimize construction cost & time

® Sweet spot - large scale rooftop

This technology seems to be a good compromise (dimension & weight), between 72c. and 60c. mainstream module
® Very complex or smaller roof - may not be as attractive

Conclusion
This new generation of modules brings advantages
Optimizing power, time & cost with keeping reasonable dimension & weight for rooftop work
Without bringing new big challenges for design and construction

JVL
> {—

aarF

skyray



THANKS FOR LISTENING!

For more details:
* Aymeric.barret@skyrayengineering.com

(coming soon)


http://www.skyrayengineering.com/
http://www.skyrayengineering.com/

