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1. OGGETTO

La societa proponente nell’ambito del proprio piano di sviluppo delle fonti energetiche rinnovabili prevede di
realizzare un impianto di produzione da fonte rinnovabile - fotovoltaica - nel Comune di Alfonsine (RA) (nel
seguito “Impianto FV”). Gli impianti saranno realizzati su due aree denominate S. Anna e Campeggia e saranno
conformi all'impiego come Agrivoltaico.

2. SCHEDE TECNICHE
Nel seguito riportiamo le schede tecniche dei componenti principali dell'impianto di chi all’oggetto.

In virtl di una continua evoluzione dei materiali disponibili sul mercato e la sempre crescente rapidita con cui si
aggiornano le tecnologie, in fase esecutiva il proponente potra comunque prevedere materiali equivalenti di
costruttori diversi.
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3. PANNELLI FV

Vertex
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PRODUCT: TsSM-DEG21C.20

BIFACIAL DUAL GLASS MONOCRYSTALLINE MODULE POWER RANGE: 640-665W

665W

MAXIMUM POWER OUTPUT

O~+5W 21.4%
POSITIVE POWER TOLERANCE MAXIMUM EFFICIENCY
e High customer value
@ » | ower LCOE (Levelized Cost Of Energy), reduced BOS (Balance of

System) cost, shorter payback time

» | owest guaranteed first year and annual degradation;

» Designed for compatibility with existing mainstream system
components

High power up to 665W

» Up to 21.4% module efficiency with high density interconnect
technology

* Multi-busbar technology for better light trapping effect, lower series
resistance and improved current collection

High reliability

» Minimized micro-cracks with innovative non-destructive cutting
technology

» Ensured PID resistance through cell process and module material
control

* Resistant to harsh environments such as salt. ammonia, sand, high
temperature and high humidity areas

* Mechanical performance up to 5400 Pa positive load and 2400 Pa
negative load

High energy yield

* Excellent IAM (Incident Angle Modifier) and low irradiation
performance, validated by 3rd party certifications

» The unigue design provides optimized energy production under
inter-row shading conditions

» | ower temperature coefficient (-0.34%) and operating temperature
* Up to 25% additional power gain from back side depending on albedo

Trina Solar's Vertex Bifacial Dual Glass Performance Warranty

Guaranteed Power

Years 5 10 15 20 L 0
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' ertex BIFACIAL DUAL GLASS MONOCRYSTALLINE MODULE
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A-A B-B Voltage(V)
ELECTRICAL DATA [STC) MECHANICAL DATA
Peak Power Watts-Prsx (Wp)* 540 545 50 655 560 B65 Aol it Monoceystaiime
Power Tolerance-Puax (W) 0=~ +5 ik 2iseeis
Module Dimensions. 23841303 = 3I5mm (93.86 =51.30=1 38 inches)
Maximom Power Voitage-Vire (V) 37.3 375 w77 378 381 383
Weight 38.7 kg (853 )
Maximum Power Current-iuee (A) 1719 1723 1727 1731 1735 1739 ErontGles 2.0 mm (0.08 inches) - poh
Open Greuit Voltage-Vic [V) 451 453 455 457 459 | 4Bl Eneapsulant materil POE/EVA
Short Circuit Current-lsc[A) 1826 1831 18.35 1840 1845 1850 Back Class 2.0 mm (0.08 inches), Heat Strengthened Glass (White Grid Glass)
Module Efficienty « m (36} 206 208 209 211 212 214 Frame 35mm{1.38 inches) Anodized Aluminium Aoy
STCimdance LOOGH/mE, Coll Tem peranare 2570, AlrMass AMLS. "Meamsing tolerance: s 3%. e L2
Electrical characteristics with differsnt power bin (reference to 10% Irradiance rhtia) Cables Photovaltaic Technology Cable 4.0mm* (0.006 inches®),
Portrait: 280/280 mm(11.02/11.02 inches)
Total Equivalent power -Prax {Wp) 1219 690 696 Jo 706 712 Lyt Ean e cusknnmived
Maximum Power Voltage-Veee (V) 73 75 w7 Erk:) |\ 383 = - R ——
Maximum Power Current-luee (A) 1839 18.44 18.48 18.52 18.56 18.60 *Pieasa rafer tomgional datashest far spocifad connactar,
Open Circuit Voltage-vec (V) 451 453 455 457 459 46.1
TEMPERATURE RATINGS MAXIMUMRATINGS
Short Gircuit Current-c (A) 19.54 1959 1963 1969 19.74 1879 5
NOCT pieminal Dparating CaliTamgaraural 437 {£2°C) Operational Temperature  -40~+85°C
Irradiance ratio (rear/front) 10%e Temperature Coefficient of Pruax - 0.34%°C Maximum System Voltage 1500V DC{IEC)
Fowr Bfaciality TO£5%. Temperature Cosfficient of Vo - 0.25%°C 15000 DC (UL)
ELECTRICAL DATA (NOCT) Temperature Coefficient of kc 0.04%0™C Max Series Fuse Rating 35A
Maximum Power-Praax (Wp) 484 488 492 495 459 504
WARRANTY PACKAGING CONFICUREATION
Maximum Power Vottage-Wree (V) 347 349 351 352 54 ELT
12 year Product Workmanship Warranty Modules per box: 31 pieces
Maximum Power Current-luee {A) 1394 1398 14.01 1405 14.10 1416
30 year Power Warranty Modules per 40F container : 558 pieces
Open Circuit Voltage-Voc (V) 425 427 423 430 43z 434 246 first year degradation
Short Circuit Cusrent-isc (A) 1471 1475 1479 1483 1487 | 1491 0.45% Annual Power Attenuation
NOCT S00W/mE, Ambient 20°C, Wind Spend Imis. [ 10 product dotails)
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4. COMBINER BOX

INGECON

SIMPLE AND SAFE
CONNECTION OF
PHOTOVOLTAIC
STRINGS, 1500 V

www.ingeteam.com

solar E.’"(—.|'_'§"~'";'-Z<IITEE"I__‘:T!‘."I.CalTl

12/16/18/20/ 24/ 32

The new INGECON® SUN StringBox is a cost-
effective PV string combiner box series de-
signed for central inverter-based PV systems.
The INGECON® SUN StringBox features ef-
ficient input and output DC wiring with fully
rated DC disconnect switches for safe main-
tenance.

When used in combination with INGECON®
SUN series central inverters, the INGECON®
SUN StringBox outputs can be monitored by
means of the optional DC input groups moni-
toring kit available for B and C series.

PROTECTIONS

- Up to 32 pairs of DC fuses.

- Available fuses: 10A, 124, 15A, 16A, 20A,
25A, 304, 32A (15A standard).

- Lightning induced DC surge arresters, type 2.
- Manual DC isolating switch.

OPTIONAL ACCESSORIES

- Lightning induced DC surge arresters,
type 142,

- Pole mounting kit.
- PV connectors.

bp
lightsource bp {:}

StringBox

A complete range of equipment

for all types of projects

Available in models ranging from 12 to 32
inputs and 1,500 V max. DC voltage, the
INGECON® SUN StringBox provide the maxi-
mum flexibility and expandability in sys-
tem design. The compact and rugged IP65
enclosure is designed for installation in out-
door environments, such as roof-mounted
systems and large-scale solar farms.
Maximum protection

The INGECON® SUN StringBox is a passive
combiner box equipped with touch-safe DC

fuse holders, DC fuses, lightning induced DC
surge arresters and load disconnector switch.

- Built to minimize system costs by providing
the maximum flexibility.

- Available in 12, 16, 18, 20, 24, 32 inputs
configurations.

- Rated for 1,500 Vdc maximum voltage
- Simplifies input and output wiring.
- Capability to connect up to 2 DC

output cables per polarity
{only for 12 and 16 inputs).

- IP&5 protection rating.

- Maximum protection to corrosion and
pollution thanks to the isolating polyester
enclosure reinforced with fiberglass.

Ingeteam
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5. INVERTER FV

HEMK
Offers the advantages of central and

string inverters. Full front access
simplifies maintenance tasks.

712
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HEMK
FRAME 2 FRAME 3 FRAME 4
REFERENCES FS2195K FS3290K FS4390K
AC Output Power (KVA/KW) @40°CM 2195 3290 4390
AC Output Power (kKVA/KW) @50°C™ 2035 3055 4075
Max. AC Output Current (A) @40°C 1837 2756 3674
AC Operating Grid Voltage (VAC) 690V +10%
Operating Grid Frequency (Hz) 50/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEES19
Power Factor (cosine phi)® G‘%Leaa&}?g bb%&grj?r%?eg?o?wdéﬁtiag?mlte /
DC Voltage Range ™ 976Y - 1500V
Maximum DC Voltage 1500V
DC Number of Inputs Up to 20 Up to 30 Up 1o 40
Max. DC Continuous Current (A) 2295 3443 4590
Max. DC Short Circuit Current (A) 3470 5205 6940
Number of Freemagq DC/DCH Upto4
Efficiency (Max) (n) (preliminary) 98.81% 98.84% 98.90%
EEFIGERGY Euroeta (n) (preliminary) 98.45% 98.48% 98.65%
Dimensions [WxDxH] (ft) 98x6.5%x72
Dimensions [WxDxH] (m) 30x20x22
CABINET Weight (Ibs) 11465 11795 12125
Weight (kg) 5200 5350 5500
Type of Ventilation Forced air cooling
Degree of Protection NEMA 3R / IP55
Permissible Ambient Temperature & -25°C 1o +60°C, =50°C / Active Power derating
ENVIROMENT Relative Humidity 4% to 100% non-condensing
Max. Altitude (above sea level) 2000m / >2000m power derating (Max. 4000m)
CONTROL Communication Protocol ModbgsTCP
Power Plant Controller Optional
INTERFACE Keyed ON/OFF Switch Standard
Ground Fault Protection GFDI and isclation monitoring device
Humidity Contral Active heating
PROTECTIONS General AC Protection & Disconn. Circuit breaker
General DC Protection & Disconn. Fuses, DC switch-disconnectors
Overveltage Protection Type 2 protection for AC and DC (optionally, Type 142)
Safety UL 1741 / CSA 22.2 No.107.1-16 / IEC 62109-1 / IEC 62109-2
EENSNIONS.  (hekaiiaton NEC 2020 / IEC
Utility Interconnect IEEE1547:2018 / UL 1741 SB/ IEC 621162014
NOTES [1] Values at 1.00-Vac nom and cosp=1.Consult Power Electronics for derating curves

[2] Consult P-Q charts available: Q(kWAr)=+v(S(kVA)2-P(kW)2)
[3] Consult Fower Electronics for derating curves
[4] Consult Power Electronics for Freemaq DC/DC connection configurations
|5] Optional available for temperatures down to -35°C
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6. TRACKER

ad
ADAPTED TO XXL MODULES

—_ N

BIFACIAL OPTIMIZED

PV CLEANER TESTED

Certified by module manufacturer

lightsource bp Q

JT“;Z-I‘-'.\..__
A
=

IN-HOUSE MANUFACTURING

providing local content it required

— 1

TERRAIN RESPONSE

59
MADE WITH MAGNELIS®
Optional
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General specifications

Tracker [ndependent-row. horizontal =

Maximum length 10

Maximum width 25

Meodule configuration I module in portrait
Rotational range B0 +/- B

Motor per MWp Depending on the size, the &

Ground cover ratio S0-50
Modules supported All rmarket avaitahle module

Slope toloramce M-5: up tg 23.5°

Module attachment By bolts and

Alluwvesller winmd load Tl el L bl wpedd 3 iditl

Wind alarm

Prepared for X XL modules

Communications & Control

Gnlar tracking methnd Astrnnnmical alparithm

Control System Central contral unit

INECIED I AT
= MTFElE
P SLEr ;
i kio
1 It i 1L I
Ll t Lary panel
5CaDA interface fdodbus TCR or OF
Commumnication Wireless [LoRa)
Migthttime stow Confgura
Advanced Algorithms Adaptative Backtracking 3
I [ACi [H[N]

Controtied by ultrason INEmeETater

lightsource bp (@ ﬁ

Installation & Services

Mn-<ite trainlng anr commiscinning

Warranty Structure: 10 years

PV Cleaner Optional

Certifications UL 3703, IEC 828 7 on golng

XL MODULES

T i
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7. QUADRI MT

S IVI 6 A truly professional solution!

Schneider Electric has developed protection, monitoring and
control solutions specifically dedicated to Medium Voltage
netwaorks for over 40 years.

SME switchgear has been specifically designed on the basis of
that extensive experience.

P

It also incorporates some very new solutions, giving the bestin
terms of continuity of service and operators’ safety.

High-performance breaking devices

|

SF1 arfand Evolis*

5F1
arfand
Ewolia*

E——— (*) ot svailabie &t 36 kW

A comprehensive solution
SME switchgear is fully compatible with

* PowerMeter metering units.

= Easergy P3 relay and Easergy Sepam multi-function protection
relays

- Protection

- Measurements and diagnosis.

VIP protection self powered relay for protection.

SME swithchboards can thus be easily integrated into any
maonitoring

and control system.

- Local & remote indication and operation.

Enclosures able to withstand
internal arcing

Internal Arc Classification: A-FL and A-FLR.

= 3-sides internal arc protection |1AC: A-FL, 125kA 15,
16 kA 15 and 20 kA 1s for SME-24 and 16 kA 1 s for SME-36.

= 4-sides internal arc protection |1AC: A-FLR,
12.5kA 15, 16 kA 1sand 20 kA 1 s for SMB-24.
Choice of exhaust:

- downwards exhaust
- upwards exhaust for SMB-24.
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Main characteristics

Thia hereunder values ane for working temperatunes fram -5°C up to +40°C

and for a seiling up at an alilude below 1000 m.

Electrical characteristics

Reodvotage U (72 |2 |15 |as ]
Insulation level
Insulation Ud SO0 Hz, 1 min{kvrms) |20 28 38 50 70
Isolation Ud 50460 Hz. 1 min{kv'rms) |23 32 45 &0 80
Insulation Up 1.2050 pis (kY peak) 60 75 95 125 170
Isolation Up 1.2/50 ps (kV peak) 70 85 110 145 195
Breaking capacity
Transformer off load A 16
Cables off load A 315 50
Rated current Ir A 400 - 630-1250 630-1250
Short-time withstand current [tk (V) kAM s 25 630 - 1250 1250

203 |630-1250

16 630-1250

125 400 - 630- 1250 630-1250
Making capacity (50 Hz) Ima kA, 2.5 630 [ma

50 630

40 630

3125 |400-630 530
Maximum breaking capacity (Isc)
Units IM, IMC, IMB, IMM A 630 - Ao B 630
NSM-cables, NSM-busbars A 630 - 800 (3 NA
CM, OMC, OMB KA 25 |20 20
PM KA 25 20
CVM kA 6.3 MNA
CVM with fuses kA 25 MA
DM1-A, DM1-D, DM 1-W kA 25 £30-1250 1250

630-1250

DM1-S, DM1-M KA 25 630 NA
DM1-Z 1250 NA
DM2 kA 20 630

25 630 1250
Vecuumorcutbreskerrange |72 |12 |
DMV-A, DMV-D kA 25 £30-1250 NA
DMVL-A KA 20 630 NA
DMVL-D kA 25 630 NA
A Non Avalahls
{1) 3 phases
{2) #n 20 kAT 3 5 for SME-24 only, conzult us
(3) in 800 A, consull s,
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