IDS Energie and PVavenue Inc. proudly present

100kW solar plant kit

for one-stop turn-key solution
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Weather conditions in Québec

Case study: Trois-Riviéeres
v’ Location: 46°3" N, 72°5 W &

v'Climate Zone: Cold - Humid Quebec City

Sh: i
awinigan

v Ave. air temperature: 6.3 °C ?
v Rel. humidity : 73.1 %
v’ Precipitation: 1 107 mm ® =
v Wind speed: 3.9 m/s (8.8 mph) M:nouea.

(Extreme wind speed up to 27 m/s - ] Sheryooke
(= 61 mph = 98km/h) in 2009) o
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Solar PV potential in Trois-Rivieres

v' Solar irradiation and air temperature

Climate data
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v'Daily solar irradiation (horizontal)
: 3.46 kWh/m?/day - 3.5 Sun hours/day

v'Relatively cool temperature (< 20° C) in
summer season - ideal for PV electricity
production in summer season
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Air temperature (°C)

Precipitation (mm)

v' Precipitation and wind speed

v'Precipitation all the year round
: cleaning/cooling effects

: snow mitigation solution needed in
winter season (optimal tilt angle required
for snow sliding-off)

v'Mild wind speed (<4.5 m/sec)

Wind speed (m/s)
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Prediction of PV electricity production for 100kW solar PV

v Simulated PV electricity production for 100 kW system in Trois-Riviéres
(Ground-mount installation at 40° tilt angle and 0° azimuth (South) and inverter efficiency of 95%)

16000
14000 .
Annual production of 140 301 kWh for 100
12000 kW solar PV system in Trois-Riviéres !
10000
kWh 000 - Monthly average of 11 688 kWh PV

6000 electricity production

4000
2000

->Equivalent to a saving up to yearly 12 627 $
at a rate of 0.09 $/kWh.

mmm PV electricity ==Sunhour
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100kW solar PV plant kit
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v'Components
- Solar Module: SHINSUNG mono 72¢, 350W x 288 pc (=100.8 kWp in total)
- Inverter: ABB String inverter 50KW x 2 pc

- DC combiner box: Mi-INVERTER 50kW x 2 pc
- Supporting structure: PosMAC, rust-free racking system (sustainable up to 45 m/sec wind)

v'Design & Construction

v'O&M (Operation & Maintenance)

I0S (e



Examples of 100kW Solar PV system
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Schema of 100 kW solar PV plant kit (grid-tied)

PV array string #1: 6.3kW (=350Wx18) Exporting
pc AR | ac AC AC e
I A ] | T \.T
DG combiner b / Bi-directional
combiner box
— DC disconnect / AC distribution box fosrr::trt n:r:i(te?:'ng Hydro-Québec
— Inverter (50 kW) / Utility grid
. - AC disconnect AC Im porti ng

AC main supply

PV array string #8: 6.3kW (=350Wx18)

2 x 50kW solar PV system
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Components (1) — Solar Module (SHINSUNG)

Bloomberg

NEW ENERGY FINAMCE
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72Cell MONO

kb dr i T13
o0 Seomass == DM3so |
Peak Power{Wp) [ a5n 355 360
Open Clreult Voltage{V) | a678 | 4699 ar0
“Shart Chrcuit Cument(A} ama | oo | G@8
Vialtage at Proax(V) | awaz | mAe2 | o3&
Current at Prax(A) | 926 935 Q943
Efficlency™) | o | miF | 1842
Dimensionimm) [ 993 X 1,9/0K 40
Welght (Ka) | 71 Br02
AN s b et ursdes S 1O Bt O M i L= TR
i Pesl poossey iokommon -+ 100
« Temporaturs Coefficlont (Cell) = -V Curve

MNOCT A523(C) = —
o A IS OO S decres) - E
B AavOC A30F0M degree) oS —— il
v Pmax Q375K degree) E‘; PY R e M\:\\; S

« Mechanical Characteristica

Solar Cells | 156,75 x 156.75mm

Fromt Glass | Low lron Termpered Glass

Jumctiorn Box | AN 38 BPGT / ABypass Diode & Smart 1Box
Output Cable | Am’ Cable, MC 4iCompatible) Type

Frame | AL Alloy TypeiAnadized)

= Tested Opemtion Conditions

Max Load A0 lbas 2

bimppact Hessistamnce 25, 2Emu's

Operating emperature | -40-+857C

System Vollage 1,500V (Smart J/Bosx: 1000V)

= Safety Ratings & Warranties
Fire Safety Classification | Type |
Salv-rmist Cosrrosion Test Tested

Moo |~ 500986, Multi] ~ 5.0006)
For more indermation, please contact us,

| 10 Years limited Product Warranty

Wiskble Ligght Reflected

Warranty | 10 Years limited Power Warranty : 90%
| 25 Years lmited Power Warranty : 806
Certifications UL 1703
i, N

r .\ Certified high output
ol
;}_M’ :1 under -40 and 85°C
T

High strength test passed

(550kg/m2)
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Components (2) — Inverter (ABB)

The #1 technology in market !

ABH String inverters a{\oi\ \ v MPPT range: 520 — 800 Vdc

TRIO-TM-60.0-US-480 \‘3\
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Technical data and types

% of Raned CuUTDeT Power

Type code

—
TRIO-50.0-TL-OUTD-US

Input side

Absolute maximum DC input voltage (VMraxae:)
Start-up DC input voltage (W)

Operating DC input vwoltage range (Vaemin .- Vecmax)
Rated DC input voltage (Macr)

Rated DC input power (Pac)

FHumber of independent MFPPT

MPPT input DC voltage rangse (Wurerman ... VMpsTmax) AT Paer
Maximum DCinput current {laomas)

Maximum input short circuit current

rMumber of DC inputs string / pairs

DC connection type

I00_._500 W (Default 360)
DTV sare .. A50 W (mMin 250 W)

12 or 16 string combiner version available / standard version 2

Input lugs (type 1), 12/16 string field wired fuse holders (type 2), 12/16 string guick
connectors (type 3}

1000V

T15Wdc
51250 W

1

520-300 vdc
100 A

144 4

Operating performance

Maximum efficiency (mmax)
Wweighted efficiency {CEC)

98.6%
S8.0%

Safety

Isclation level Transformerless

Marking TUW

Safety and EMC standard UL1741, Rule 21, HECO tester per UL 1741 SA, UL1629E6, IEEE1547, IEEE1547.1, CSA C_22..2
107.1-01-2001, FCC Part 15 Sub-part B Class B Limits

‘ ID S Operational Temp. range: -25 ~60 C
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Components (3) - DC combiner box (Mi-inverter)

v'protective diode for preventing reverse
current (1200Vdc)

v' Heatsink design
v’ Failure check mode
v Fuse holder for 1100V

v Internal disconnect switch or circuit
breaker

v" Protection from surge (1000V, 400kA)

v Monitoring each string up to 20 CH
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Components (4) — Support structure (PosMAC)

v PosMAC, POSCO Magnesium (3%) Aluminium (2.5%)
Zinc alloy Coating steel products

v" Rust-free iron = Corrosion resistance 10 times
stronger than conventional hot dip galvanized steel.

BATCH Zn Coated sample

120g/m 540g/m



Design & Construction (1) — layout of 100kW solar plant

v'PV array : 2 groups of 18 series x 8 parallel (string) connection to the inverter, 2 x 18 x 8 = 288 modules installed
v Installation area (ground) required for 35° tilt angle: ~ 1500 m2 ( = 16 144 ft2)

~40m

18S PV

arra

DC comb. |n

verter

~36m

AC dist.

it
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Hydro-Québec
3-phase Grid
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Design & Construction (2) — matching between PV arrays and inverter

To maximize the electricity production, its is essential to design the best coupling possible
between the inverter and the PV arrays.

Madule Power cutput (W) 350
BV plant PV plant design power (kW) 50
PV plant actual power (kW) 50.40 30.05 53.90 52.50 50.40 3355 50.40 53.20 56.00 31.45 53.90 56.35
= of parallels 12 11 11 10 9 9 g g 8 7 Fil 7|
# pf Series 12 13 14 15 16 17 18 19 20 21 22 23
46.78 23 561 608 655 702 748 75 242 8589 936 9582 1029 1076
i 70] =C 475 515 555 504 634 674 713 753 792 832 av2 911
Module -25 657 712 766 ag21 876 330 985 1040 1095 1149 1204 1259
37.82 25 454 492 529 367 6035 643 1 719 756 794 332 ag70
vmp 70| *=C 3a4 416 448 481 513 545 / 577 609 641 673 705 737
-25 531 S 619 664 708 732 \ 796 l g4 885 929 973 1018
b~ A
Input voltage ikl = C-G?b o 3phase, S0kW (Transformerless), ABB
Inverter Iy ciom 3
@PT miniv) 520 105% kw Within the MPPT range of module array in Winter
MaxiV) 200 } 525 Within the MPPT range of module rarry in Summer

\/
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Design & Construction (3) — shading effect consideration

Rigorous simulation determines the optimal inter-distance and tilt angle of the PV arrays all the
year round, from sun-rise to sun-set!

‘ ID S Ref.: Ml-Inverter ‘p"_
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Design & Construction (4) — Type of structure

Fixed 1-axis tilted

- Fixed at optimal angle - Seasonal variation (3 angles)

- South azimuth - South azimuth
- easy installation/maintenance - manual angle adjustment
- efficiency: 100% - efficiency: 105%
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Design & Construction (5) — ground mount foundation

(215296

A0

(Z)3a58

Grouting mou

Anchored mount

| 2500 2500
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Construction of Solar PV plant (1)

GPS coordination exam.

Receiving/loading materials (PosMAC, module, cable, etc..)
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Construction of Solar PV plant (2)

linearisation (c-shape) milk-concreting ( oncrete/water/expansmn agent)
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O&M (operation & Maintenance)

Proper operation and maintenance is the key to produce maximum electricity for more
than 25 years to come!

(1) Basic service plan
- Electrical safety check, remote monitoring, emergency dispatch service in case of
problem, thermal imaging

(2) Operation and Maintenance Service plan
- Inverter and panel repair, other consumable repair and management, insurance

(3) Additional services :
- Cleaning of module and virtually all management
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End of document

IDS Energie and PVavenue Inc. proudly
presented a “100 kW solar PV plant kit in Québec, Canada”.

Thank you very much!

For more information, please contact
Mr. Denis St-Yves @ IDS énergie, +1 819 373 5978, info@ids-energie.com
Dr. Junegie Hong @ PVavenue Inc, +1 514 708 4536, info@pvavenue.com
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