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1 Introduction

How amazing that you are planning on installing the world’s first repairable solar module. This
product will enable the full potential of the circular economy. The name Blaze is inspired by the term
trailblazer, an imperfect yet daring move forward into the unknown. As it is still a prototype, it is
important to keep the system requirements and warnings in mind carefully.

Parts 1 and 2 are essential reading for an installer or user. The parts thereafter are provided to
elaborate on the module design, manufacturing and compliance.

1.1 Disclaimer of Liability

The installation techniques, handling, and use of this product are beyond company control. Therefore,
Biosphere Solar assumes no responsibility for loss, damage or expense resulting from improper
installation, handling, or use.

A photovaltaic module is an electrical product.
There is arisk of electric shock in the event of
incorrect handling and installation. Allwaork may
only be carried out by qualified specialist
personnel,

1.2 Intended use

This installation manual is valid in Europe, as the main form of pre-compliance testing and
certification is done in accordance with the CE Low Voltage Directive (LVD). The instructions provide
information on how to handle crystalline PV modules safely, as well as on installation, assembly,
cabling and maintenance.

1.3 Product Serial Identification

Serial number: XXX-YZZ
Where:

XXX - refers to code for pilot project



YY - refers to batch number

Z7 - refers to number of product within the batch

2 Electrical planning, design and
wilring

2.1 Scope of application

The PV modules are suitable for the following applications:
e Operating ambient temperature -10 °C to +45 °C
» Module operating temperature -10 °C to +85 °C

e Pressure loads of max. 2400 Pa = 400kg/panel

2.2 Product Description

The Biosphere Solar Blaze Module is a prototype solar module, developed by Biosphere Solar BV.
and first produced in October 2023. It is electrically compatible with conventional solar systems.
Below, the dimensions are shown and an intersection of the aluminium frame.



2.3 Electrical Planning

For safe operation, the PV system must be limited to the following specifications:

Maximum Voltage (V) 150
Maximum number of panels per string 6
Maximum number of panels per system 16
Minimum sky view factor (SVF) 0.7

* Biosphere Solar modules have two bypass diodes, one in each junction box that ensure protection

and improved performance in the shade.

e [t is advisable to only connect PV modules of the same module line and performance class.

» When designing the photovoltaic system (PV system) and its components, a safety factor of 1.25
for the electrical variables (VOC, ISC) must be observed, as a module can supply a higher current
and/or higher voltage than under standardised test conditions due to special ambient conditions.

« |dentical connection plugs (same manufacturer, same plug types) must be used for the extension

and connection cables.

 Shading must be avoided in order to achieve optimal solar radiation and maximise yield.

 The individual system components (PV modules, fuses, inverters, etc.) must be coordinated

according to their data sheets.




The following safety instructions must be observed at all times:
= Work may only be carried out by qualified personnel.

+ The applicable safety instructions and regulations must be
observed.

# Even with low lighting, the open circuit voltage (VOC) is
applied.

« Do not touch the PV modules with bare hands.

= Do not wear metallic jewellery when working with the PV
modules.

# Use dry and insulated tools and insulating gloves.

» The PV modules must be dry, clean and free of damage during
installation.

* Do not modify the PV modules.

# Mever connect or disconnect PY modules under load. There is
arisk of electricarc.

2.4 Transport & Handling

Biosphere Solar Blaze does not contain lamination. This means that it is relatively sensitive to
shaking and shocks.

During transport and handling, keep the panel
with the cells facing up as much as
physically possible. This prevents unwanted
shifting of the cells. Misconduct can lead to
panel dysfunction.

e The aluminium profile has drainage holes on one of the long ends. Make sure these are facing
down

e The Biosphere Solar Blaze modules are not suitable for individual handling. Make sure at least
two people are carrying the module.
Module pallets should only be loaded and moved using suitable forklifts.
The forklift truck must have a minimum fork length of 1.20 m, a fork length of 1.75 miis
recommended. The forks must be selected and placed so that they do not come into contact
with the PV modules under any circumstances.

e Rideover uneven surfaces slowly.




e |tisprohibitedto handle and carry the module by the cables and junction boxes.
e Climbing on the PV modules and other point loads (e.g. carrying the PV modules by their head
or back) is prohibited, as this can lead to irreversible damage to the PV modules.

2.5 Maintenance

* |t is recommended to have the system checked regularly (monthly) by an installer. The inspection
interval may vary depending on local circumstances/conditions/regulations.

e Check the glass surface, frame and connections for damage.
e Check the electrical components for corrosion and good connection contact.

o After an unusual weather event (storm, hail, a lot of snow, etc.), the modules must be checked for
damage.

2.5.1 Cleaning

» Use sufficient water and a soft cloth to clean the PV modules.

e The PV modules must only be cleaned manually.

* Do not use high-pressure cleaners for cleaning.

* Allow the PV modules to cool down before cleaning.

» Never touch glass with bare hands as this may leave fingerprints.

* The use of acids, alkalis, bleach powders and strong bases is not permitted.

* Do not use deionized water for cleaning.

» The use of abrasive cleaning agents such as sanding powder, steel wool, scrapers and steel cleaning
equipment is not permitted.

» Care should be taken when cleaning if sand or heavy soiling is present to avoid scratches.

* To remove heavy soiling, use generous amounts of water before wiping the glass surface. Stubborn
dirt should be soaked if necessary.

 Carefully remove leaves, snow, ice or other loose dirt with a soft broom.



2.6 Prototype Disclaimer

The solar module is in development. This means that it is designated for testing environments. It also
means that pre-compliance testing has been carried out to ensure base-line safe use. This will be
elaborated in section Pre-Compliance Testing. The fully certified testing procedure conforming to
IEC 61215 and IEC 61730 standards has not been carried out. In accordance with the classification
of IEC 61730-2016, this module is Class Ill. For this class, the following is said concerning safety &
insulation: “Based upon the inherently limited electrical output capability of Class 1l PV modules
their use, misuse, and failure are unlikely to result in a risk of electric shock or fire. Based upon these
electrical output limitations there are no requirements for construction or insulation beyond
functional insulation”,

2.7 Conceptual Design

The Biosphere Solar Blaze combines Insulating Glass (IGU) technology with PV module technology. It
does not use lamination but instead the cells are kept in place with a spacer made of ABS, that is
dimensionally constrained within the module.

Components

The Bill of Materials is provided below. The more complicated and significant components will be
described later in more detail.

Bill of Materials (BOM)

Part |[Part Catego |Descript |Main Units Unit metric |Weight |Weight |Total
Numb |name ry ion Material per unit [Units weight
er Compo (kg) (kg)
sition
F1 Glass Frame |Two )
tempered [Soda-Li
glass plates Ime 1000x1650x4 2.55584| 27.1558
Glass 2|plate 10.625 1259 1338
Cells Cells with
current
collection at
Bi-facial the back. 182x182 M10

C1 Perc Cells c-Si 32|cell 0.02 36 0.72




Sealant

material
used in
Insulating
Glass Unit
Encaps in:j:trym Polyisob meters of
S1 PIB ulation [(cu) utylene 21.2(tape 0.0092 8| 0.0736
Silicone
Other
Sealant unknow
material to n
tect PIB
Silicone |Encaps frgomec substan Standard tube
S2 Sealant |ulation |weathering |C€ 0.1]|of sealant 0.2 0.125 0.025
Encaps |8mm warm
ulation |°dee
IGU spacer 2.555841| 0.76675
S3 Frame Polymer 5.3|m 0.3 259 23777
Electric | To connect |Tin
Tabbing |al I‘:teo‘::i  |Flux
E1 Wire 9 Copper 28.566|m 0.005 36 0.18
Electric |To connect |Tin
Bus Bar |al the cell Flux
. strings
E2 Wire Copper 1.2|m 0.05 0.12 0.006
Silica Gel Absorbs  [Silica &
& Oxy moisture & Iron
absorber |Encaps 8)2;%?” (LD)PE
S3 mix ulation (resp) 0.2597|L of powder 0.02 0.02( 0.0004
Cellbed |Encaps |yeeps cells
c2 spacer ulation |in place ABS 4|strings 0.12 4 0.48
el ze Keeps cell
place Encaps |peq spacer
C3 holder ulation |in place ABS 2|place holders 0.02 2 0.04
. Keeps cell
String Encaps |peq spacer
C4 Spacer ulation |in place ABS 12|spacers 0.005 12 0.06
. |Connects Pl
MC4 Electric |sojar Polymer mc4
E3 Connector |al panels Rubber 2|connector 0.01 2 0.02
. |Connects PVC/EES
Electric |goar PP
E4 Cables al panels Copper 2|1m cable 0.09 2 0.18




Connection

box
between
busbar wire |Polymer
and cables |Copper
Edge 22:tains wire
Junction |Electric bypass Rubber
E5 Box al diodes Silicon 2|Junction box 0.15 0.15
Contains all
relevant
Weather information |pgnep
i conform .
resistant IEC Adhesiv max 25mm
F2 label Frame |61730-1 e 1|height -
1786x1086m
Built around m (outer
| f
Aluminium fnaonuentizg Aluminiu dimensions)
F3 profile Frame |and rigidity |m 1[frame 6 6
TOTAL 35.85




Cell bed

The cells are kept in place using a cell bed. A render of the cell bed is shown below.

4 2 2 1

e e ECHHOT SCALE RAWNG FEVECN
(LDGLS
FARME SKGRATURF CalF TTF
CEAN
CHED |
APFYTY

A v - A
- Complete cellbed Assemblyv1.:

WFICHT. SCALE20 SHEET 1 OF 1

4 3 2 1




Cells

The cells used in the product are Fullstar MONO PERC Bifacial CELL (5BB). The electronic and
mechanical specifications are shown on the right below (source: © 2015 FULLSTAR - ALL RIGHTS
RESERVED).

IGU Spacer

The spacer that surrounds the cell bed is shown on the left below. It complies with ISO2001
certification and is CE conformed.

CELL
—
Y Size \
Product data sheet w LN
MULTITECH G = L A YA/L/U/ /P/R/Of e
5 MULTITEGH G- WORLD GLASS, E
“THieriay beitér thar &y cehe kncwT ES
spacer bar =
This el provice you with the highest
internal surace temperature on the 1
glass nside ; t
Standard length = |
5,000 86,000 mm = = =
o £10mm
DIMENSIONS ACCESSORIES Characteristics-Front Vie ‘
o B [mm] B1 [mm] Connectors [ o oo =
ZHE0:0) 2Ll [ 2210% 5399 0576 9373 0670 9830
MULTITECH G 8 750 7.60 9| 0z 2200% 5375 0575 9348 0669 9819
MULTITECH G 10 950 960 ) 21.90% 5350 0574 9321 0667 9812
MULTITECH G 12 1150 11.60 0 21.80% 5326 0572 9309 0666 9804
MULTITECH G 13 1250 12.60 Plastc/Nylon Sl 05 21.70% 5302 0571 9286 0665 9792
MULTITECH G 14 13.50 13.60 3 21.60% 5277 0569 9275 0663 9777
MULTITECH G 15 14.50 14.60 Cammer o7 2150% 5253 0567 0264 0661 0762
MULTITEGH G 16 1550 1560 08 21.40% 5228 0565 9253 0660 9745
TETECHIERE mIE) o 09 21.30% 5204 0564 9221 0658 9720
MLTITEGe G20 e NGa0 10 21.20% 5179 0562 9215 0857 9713
n 21.10% 156 05 9.205 55 9701
MULTITECH G 22 2150 21.60 : Buyle 21101 5:155 0580 205 0685 0
MULTITECH G 24 23,50 23.60 flxitla corners ofc. aro also availablo
MULTITECH G 27 26.50 26.60 COLORS
H=65+/-0.1mm WHITE  LIGHT GREY TITANIUM GREY >1600% 383 0565 6959 0665 7353
~RaL 3016 =RAL 7035 = RAL 5023 1550%-1600% 386 0584 6633 064 7219
MATERIALS 15.00%-1550% 378 0563 6678 0663 7052
SAN PLAST ‘The wall thickness s standard 0.90 mm
2805 m BLacK  LiGHT BROWN DARK BROWN Spectral Response
FoIL The wall thickness is standard 40 m ~RAL 3004 <RAL 8003 <RAL 5016
EN1279 Normative test references and other methods 4
P 5 :
Pull force 4 4F "~  Compression data (16 mm spacer) =
Depends on chosen connector s /. Max40 Nicm standard pressure -
% ;
D e 2
— Rectitude from production ) Volatile elements / Fogging L
/\ Sideways max. 5 mm/m ) EN 1279 Ao SR Ul Jadr. ks e
d Up/down max. 10 mm/m My < 0.3% / No fogging 60°C and 80°C
Two box model characteristic value Thermal linear expansion Intensity Dependence ‘
] IFT WA-17/1 Tojor 16 mm spacer = 1.83 105 /K
= aoy =24 s 11
P Aeq,2B = 0.125 Wik Tapal 16 mm spacer = 2,01 x 10 1/K T o T
Perforation holes size UV stability %00 0.903 0.996
Checked with airflow ENISO 48922/ A 5 s ot
Allowed huricily uptake 1-5wl% pr. 24 g7 3,000 fours ofradiation with no B o v
hours « significant color change 600 0.602 0.988
400 0403 0.962
2rraaczonn 1

The short circuit current, open circuit voltage and power at different irradiance intensity

Aluminium profile

An aluminium profile is clamped onto the module to provide rigidity and enable compatibility with
conventional solar mounting systems. The profile is suitable for clamping 16mm stacks, as is the



thickness of the module. An intersection of the profile is shown below.
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Below it is shown that holes are made for the busbars to pass through the frame. The junction box will
be connected directly to the frame.

o
Q
250 _ 250 |
2710 | 270"
| 1086 |

in 1st. onderprofiel van 1086 mm
2 gaten van 10 mm boren!

Junction Box

The junction boxes used are the GZX306. Two boxes are placed on the aluminium profile, so that the
busbars can be connected directly to the box. To prevent contact with the profile, the hole is filled
with silicone caulk. The junction boxes are adhered to the profile with [l


http://www.gzxpv.com/productshow/category/62/126.html

Cables from the boxes will be 1m and are provided with a female MC4 cable on the positive side and a
male MC4 connector on the negative side.

Manufacturing steps

The manufacturing steps are qualitatively described below.

Bottom glass is cleaned

Cells are strung with 19mm distance. Four strings of 9 cells

Strings are placed on the glass

Cell spacers are placed

String spacers are placed to space the strings correctly

Strings are connected with busbar wires with the following dimension

I RN o




7. Cellbed placeholders are placed

8. Warm edge spacers are filled with desiccant

9. Warm edge spacer is fit around the cell by pushing the corners until the fit is tight
10. Warm edge spacer is removed and one layer of flat PIB is applied

11. Warm edge spacer is placed and pressed down, after removing plastic from PIB

12. Other side of the warm edge spacer is layered with one layer of flat PIB

13. Second glass sheet is placed after removing plastic from PIB

14. Edge is filled with silicone caulk

15. PART ABOUT FRAME & JB
3 Pre-Compliance Testing

3.1 Procedures

Procedure MQT O3 IEC 61215-2 Insulation Test

SMLT-1-1.3 May 2023

Factory Acceptance Test

3.2 Results

IEC 61215 MQTO3 Results
IEC 61215 MQT16 Results

IEC 61215 MQTO7 Results (Datasheet)

Conform [EC 61730:

Name product Biosphere Solar Blaze

Model number designation 1.0



https://docs.google.com/document/d/1A0vrXZXbH-7l6GFbUn_GfFKjSDps4355zdJS29dqkuU/edit#
https://docs.google.com/document/d/1Wim2vMUKxAJSGYF-zxOEtt3OkVi23Ge3ju95KJ_zo3s/edit

Serial number

SIR-101

Date and place of manufacture

02-10-2023
P7 Thor Park, Genk, Belgium

Polarity of terminals or leads

Female MC4 - Positive
Male MC4 - Negative

Maximum system voltage (V)

150V

Class of protection against electrical shock

Class Il

Voc (V) TBD
Isc (A) TBD
Pmax (W) TBD

Maximum overcurrent protection rating (A)

16A




