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Jolywood, 3 Big Data @ ShrRa

PV Module Back-Sheet: 25% global market share

N-type Solar Cell/Module: 2.4GW Capacity

Bifacial PV Application: 500MW+ bifacial PV projects




Jolywood, 500MW+ Project
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Bifacial System Modeling

\ \\\' \l '- . Bifacial Module
"'/////0 5~30%

- Ground




¥ Irradiation, GHI/DHI/DNI/POA

. Ambient Temperature
Weather - Air Quality Index
Fa Cto rs Wind Speed / Direction
Relative Humidity
- Albedo
-« Ground =/ Ground Color '
Bifacial PV System | . ,
D Both ' Performance Ratio  Grass Height
I 0 Impact Factors
D BIfaCIaI " _ Tilt / Tracking Angle
‘Installation Height
Structure -

Pitch |

Module Landscape or Portrait

String or Central Inverter
Electrics -+ Module String Scheme |
Inverter DC/AC Ratio |



Nine Considerations
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Artificial Neural Network Model
ANTLHRLE M E A

Non-Linear

JE LR 14
Non-Locality

JIE & 32 1%
Non-Stationary

FERRE %

Non-Extremum

FERAE %




- INPUT LAYER : HIDDEN LAYERS : OUTPUT LAYER

GHI ()
DHI )
DNI "
POA ()

Jolywood Tamb £}
Rel. Humidity (i
bifi-AN N Air Pressure ( _
AQl () Tmod
MOdEl Wind Speed C

Wind Direction (
Yield Ratio of The Last Day (*

Day-Wise Simulation
and Calculation of YR
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3D Model - Project Level



System — String — Module 3D Model

14



ra—

@

g o)
L
(@)
o
O
7 =
7, -
Z )
v,
<
(V)]
=
)
3
—
)
<
®
;?1"
4

Sunlight
Ray Trace

il

Bl

s

i

77 7
e
]

447

At

e .‘_' _-"—_'_-_

=

\

7
/i

i

P

G g

i

.'_"

e

/
——

O = =
=T ) 2T

N . r,-_lla N\ N
\, \ :Fi'l "" \
ey L\,\‘g )
Y

L o

AL~
s 2
= p— e

Y,

e/

P s

z":t 22
W

15
Y
ey

7y,
Tt ]
ﬁ.
L

P

-’,
2.

="117] I
27

iy

==jl
[
wa

AR
T
-

15



Module Optical Model, 12:00 pm

Irradiance Map Front Side Rear Side
(539.78) (121.11)




Module Optical Model, 14:30 pm

Irradiance Map Front Side Rear Side
(499.39) (100.36)
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INPUT LAYER : HIDDEN LAYERS : OUTPUT LAYER

| . Analytic Algorithm
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DHI [ " " Ldic
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Day-Wise Simulation
'Nand Calculation of YR

Artificial Intelligence

AT E R/ MR




Bifacial PV
Application

System Design  Jolywood
Consideration ANN Model

%% PyRARIN

Y JOLYWOOD

Global Open

Laboratory

19



Jolywood Institute
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Test Base Configuration

N-type bifacial PV module
Tilt angle-adjustable rack
Total power 108kWp
String inverter
Soil/grass/cement ground

Test from Jan to Dec in 2019
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Demo Project & Test Base Worldwide
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Future of the bifacial PV technology is promising.

XU G AR & H B AR 1 R & I R E 3045

KRG WA A SR E H Y 25 N5%FI30%22 1 .
ANN model may be a good way of bifi-PV system design.
AL#HEMEREBHTNEMAHFRE R ITRE mER.

Extra gain varies from 5 to 30% due to the system design.

23



N-Type TOPCon ShIRER
Ultra-high efficiency PAVING bifacial modules

T High efficiency =~ Ave. cell eff 22.5% , 78-cell front power 420W NO“"VlSlble
ig =3
Bifaciality 80% & SUpEI‘-SOft
No LID M-type cell no LID .bb
Low NOCT NOCT: 3~5°C lower than standard modules e | ri on
Low Temp coeff. -0.32%IK -
High Excellent weak
performance illumination Better performance at low illumination environement .
response 1.No spacing between cells
30 years lifetime 30 years lifetime for glass-glass module u.smg super-soft ribbon in the rear
side :
’ 2. Front side using Non-visible
| W 0.40% | Ao ribbon, which can increase optical
-1.00% | Degradation | "W ¥V /0 | 5o adation I 'fl . Front power
Standard Wiodule Cirear PeErformance Warranty total reftlection -

100.0% HE .clywood N-type Bifacial Double Glass Module uu

99.0% Linear Performanc:a Warranty 420

97.0%

87.4%
87.4%
80.0%
0

1 5 10 15 20 25 30 JW-HD156Nseries



_ Flexible Module gl 2,
Light weight Multi-functional, easy-access
new product—2

Super light Easy to install
70% weight reduced Compatible with Installation cost
4-4.5Kg/m2 curved surface reduced by 50%

Wide
application

Durable

Logistic cost reduced No bottleneck on  paliable material and process
mechanical load

JW-HF120 flexible module
280W—300W




bifi" THANK YOU

PV System

Rick Han ehpo.

President of Jolywood Institute
rick.han@Jolywood.cn
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