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Bifacial PV Tracking

Designing Bifacial
PV projects




Soltec bifacial: evolution

e 2015

‘La Silla’ solar plant (Chile), 2015.
Soltec produced the first solar
tracker specifically designed for
bifacial modules installed in a utility
scale solar plant.
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® 2017

-"ff§ ~ Soltec launchs SF7 Bifacial
s 4 _ Single-Axis Tracker.

« Higher mounting height
+ Shadow-free backside
+ Wide-aisle reflecting surfaces

n

9 Soltec

o 2018

Soltec Leads with the World'’s First Bifacial Tracking Evaluation Center = BIiTEC
(Bifacial Tracker Evaluation Center)

BiTEC measures bifacial performance and its
effect on yield from different variables:

« Modules: performance comparison ¥
« Tracking systems Vs. Fix-tilt systems ‘,(?\' Greer
+ Albedo from different soil types
« Influence of pitch (GCR): comparison _
+ Influence of tracker height: comparison 1

. . Albedow"\. :
+ Interferences losses: shading influence

Albedo,

madules
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- reflection

Soil reflection

® Soltec Supplies SF7 Bifacial Single-Axis
Tracker to 17 MW PV Project in Israel

+ 1.1+ GW

SF7 Bifacial contracted for 2019



Energy gain: know it

Bifacial Gain
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Epifaciat = Emonofaciat X (1 + Bifacial Ratio X bifaciality)

Energy gain: know it
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Epifaciat = Emonofaciat X (1 + Bifacial Ratio X bifaciality)

Energy gain: maximize it

Albedo

(Percentage of radiation reflected by a surface)

Soil surface: color and texture
" white and smooth = “]* bifacial gain

Albedo (% reflected light)
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It can vary with seasons:
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Epifaciat = Emonofaciat X (1 + Bifacial Ratio X bifaciality)
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Soltec
Energy gain: maximize it

Influence of albedo %

Albedo: Soil surface (Bifacial Ratio)
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Epifaciat = Emonofaciat X (1 + Bifacial Ratio X bifaciality)

Energy gain: maximize it

™ Pitch => > Reflected Area
J, GCR => 7" Bifacial Energy

Pitch is relevant: ] surface = > energy gain.

A

X2 Wider Aisles

Maximize reflected solar energy
(albedo) while improve O&M
accessibility for modules washing and
vegetation control.

) GCR: Ground Coverage Ratio
(tracker width/pitch)

Bifacial Ratio % (BR)
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Influence of pitch %
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Energy gain: compare it
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Beam

Energy gain: compare it TR

Beam
radiation

View factor: Height of the tracker

v The height of the structure is directly :
Correlated Wlth' Reflective surface Reflective surface
v The area that reflects Influsnce of haight

Difuse radiation Difuse radiation

v Diffuse input s‘,:*7 Height
. . 7 Bi-facial 2.35m | 7.7 ft
v The higher, the more gain energy. 4

35 //‘
& i
/
E E 20
A AN .

Taller Tracker A P o N

Bifacial performance is increased by
height of installation, reducing shadow
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“ Soltec

Shading = interference

Bifacial = new concept
All objects cast a shadow.
Shading = losses

Minimizing the number of objects
shading:

Intentional

' gaps to avoid
v No rear shading from torque

tube—> 5% less interferences

v 7 piles/90 modules = 46% fewer
piles/MW

v~ No hanging wires 2> 81% fewer
wiring = StringRunner

v~ No dampers
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DC Harness by Soltec: https://www.youtube.com/watch?v=MMxDOhLR5IM



https://www.youtube.com/watch?v=MMxD0hLR5IM
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Localized temperature Non-Uniformity Under current application
Current: 14A ‘ Current. 10A

Current: 8A ) Current: 6A

Source: TUV Rheinland



Soltec
Torque-tube shading interference
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Source: BiTEC, August 2018.



Soltec

Case Study: La Silla (Chile, 2015)

Bifacial Gain
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GCR=0.33, PV bifacial module

Source: Agnese Di Stefano, Giuseppe Leotta, Fabrizio Bizzarri,Enel Green Power SpA (2017) ‘La Silla PV plant as a utility-scale side-by-
side test for innovative modules technologies’. 33rd European Photovoltaic Solar Energy Conference and Exhibition.



Bi-facial: New vision for a PV plant design

Monofacial tracking PV plant Vs. Bifacial tracking PV plan

Same peak power Same production

9 Soltec

Energy production Smaller plant

kWh/kWp V/S. =KWp for = kWh

Lower GCR

Less structure

Less cable

Better price for installation

Peak power 50 MWp 43,85 MWp
Module units = L 12%
Module price ™ 10% S 4%
Tracker units and price = L 12%
DC-AC-MV ™ 10% =
Labour structure = $J12%
Civil Works = L 12%
Labour DC = S 12%
kWh/year 1 14% =
Final price ™ 6% L 7%

Case: Albedo: 40%, GCR: 0.33 = Bifacial Gain: 14%



‘ Soltec

Summary a

e Up to 35% ‘1> energy on snow

-f%%cial Up to 17% I* energy on white sand

PV BIFACIAL TRACKING => HIGHER YIELD

Specific tracker for bifacial PV modules

Soil:
" white and smooth E
" Pitch G
I Height G nergy

J, Shading
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José Torres
Sales Manager Australia

S o I t e C jose.torres@soltec.com
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