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Letter of Permission for Land Utilization and Business Operations in Industrial Estate
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The business operator shall comply with the conditions attached fo the Letter of Permission for Land Utilization and Business
Operations in Industrial Estate under the Industrial Estate Authority of Thailand Act B.E. 2522 (1979) and other conditions attached

hereto (if any).
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AICHI FORGE (THAILAND) CO.,LTD.
150/68 Pinthong Industrial Estate 2, Moo 9, T.Nongkham, A.Sriracha, Chonburi 20110 Thailand.

Tel. 0-3834-7290-6 Fax. Office ; 0-3834-7298, Factory : 0-3834-7297
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Calculation Summary

No. Description Status
INVERTER HOUSING SOLAR FLOATING PASS

1
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Design Criteria

Design will be in accordance with the relevant Engineering Instistute of Thailand (EIT). It is intended Design codes listed

incorparate the lastest approved amendments,

- E.L.T. Standard 1008-38 :

slandards

Standard for Reinforced Concrete Building (Slrength Method)
- E.I.T. Standard 1015-40 :  Standard for Hot-Rolled Steel Structure Building
- E.L.T. Standard 1018-46 :  Standard for Wind Load Calculation for Building Design
- DPT Standard 1311-50 : Wind Load Calculation and Building Response Standard
- ACI 318M - 1999 : Building Code Requirement for Structural Concrete and Commentary
- ANSI / AISC 360-16 : Specification for Structural Steel Buildings
- DPT Standard 1571-62 : Inslailation and Inspection Scaffolding Work Standard

- E.L.T. Published Warehouse and Storage Struclure Steel Design Guide

-

- Ministerial Regulations No.6 (B.E.2527) issued under Building Control Act, B.E.2522

- Ministerial Regulations B.E.2550 : Capacity and Resistance of Building and Soil in Seismic Resistance Building, B.E.2550

— Matanal Slandards

- TIS 1227-2539 :
- TIS 1228-2537 .
- TiS 1390-2539 :
- TIS 1479-2541 :
- TIS 1499-2541 .

- TIS 1735-2542 :

* The Year of issue of the standards, shown in Buddhist Era (B.E.)

- TIS 16-2547 : Portland Cement

- TIS 20-2543 : Round Reinforcing Bars

- TIS 24-2536 : Deformed Reinforcing Bars

- TIS 95-2540 : Steel Wire for Prestressed Concrete

Hot Rolled Structural Steel

Cold Formed Slructural Steel
Steel Piles (Hot Rolled Steel)
Flat Bar for Steel Structures
Steel Plate for Built-Up Sections

Pipe Work
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Buildings are designed lo withdtand a combination of loads due to gravily and lateral loads. Gravity Loads are made up of
Permanent Dead Loads, Superimposed Dead Loads {(SDL) and Non-Permanent Live Loads. Dead Loads (DL) and
Superimposed Dead Loads resuit from the weight of the building elements and finishes (e.g. Claddings Materials, Fiooe
Finishes, Building Services, Self-Weight of Structural Element and etc.), Live Loads (LL) are from the type of occupancy (i.e.

Number of people, Shelving, Computers and elc.) and Wind and Earhtquake Loads are often colleclively referred to as they

tend to act horizontally.

Dead Load includes the self-weight of the structural floor system and underlying structural suppaort framing. Structural
toppings over precast fllor systems are also included. Non-slructural screeds and permanent partitions, etc. are categorised
as superimposed dead loads and defined below. Dead Loads are calculated for the structure based upon the proposed

construction materials.

- Unit weight of Reinforced Concrete 2,400 kg/m3
- Unit weighl of Reinforcement Steel 7,850 kg/m’
- Unit weight of Structural Steel 7,850 kg/m3
- Unit weight of Soil 1,800 kg/m'
- Unit weight of Mirror 2,500 kg/mg
- PV Solar Installation Systems 15 kgim

4.2 Wind Load tWL)

Reference : Ministerial regulations No.6 (B.E.2527) issued under Building Control Act. B.E. 2522

I e Mmieksaudmivanugiivizmakuuidismioruiles
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Reference : Ministerial regulations No.6 (B.E.2527) issued under Building Control Act. B.E. 2522

Live Load includes allgravity loads not desctibed as dead or superimposed dead load and that are generally considered to

be transient or non-permanent (i.e. stored materials, movable partitions, equipments, furnitures and people).
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Vorhcal Deflechion Limils

Steel Structures deflection limits, adapted from IBC Table 1604.4

Reference : Design Guild 3, 2nd Edition, Serviceability Design Considerations for Steel Buildings

CONSTAUCTION LIVE SNOW OR DEAD + LIVE
WIND

Rool members:

Supporting plaster celling 11360 1/360 11240

Supporting nonplaster ceiling 11240 1/240 1/180

Not supporting ceiling 1/180 17180 1/120

Roof members supporting metal

roofing: 11150 - 1160

Floor Members 11360 - /240

Exterior walls and interior

partitions:

With brittle finishes - /240 -
With ftexible finishes - 1/120 -
Secondary wall members

supporting metal siding - 1/90 -

where, L = Lenglh of Steel Structure Span

g Laleral Deflect:on Limils

DPT Standard 1311-50 recommend the total lateral deflection from gravity and wind load at the top of Building or Struclure is H/500,

where, H =Height of Building or Structure

Solar Panel Loacl

Reference : Minimum Design Loads and Associated Crileria for Buildings and Other Structures, ASCE/SEI 7-16

417 SOLAR PANEL LOADS 2. The uniform and concentrated roof live loads specified in

4.17.1 Roof Loads at Solar Panels. Roof structures that ‘FRBIEESFL WrithougihetColar panel Systeav present.
support solar panel syslems shall be designed to resist each of

the following conditions: 4.17.2 Load Combination. Roof systems that provide support

for solar panel systems shall be designed for the load
1. The uniform and concentrated roof live loads specified in  combinations specified in Chapter 2.
Table 4.3-1 with the solar panel system dead loads.

EXCEPTION: The roof live load need not be applied to the area
covered by solar panels where the clear space between the panels
and the roof surface is 24 in. (610 mm) or less.

4.17.3 Open-Grid Roof Structures Supporting Solar
Panels. Structures with open-grid framing and no roof deck
or sheathing supporting solar panel systems shall be designed to
support the uniform and concentrated roof live loads specified in
Table 4.3-1, except that the uniform roof live load shall be
permitted to be reduced to 12 psf (0.57 kN/m?).
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Purlin Design Calculation
Project Name : AICHI FORGE SOLAR FLOATING Design by : Somchai Jirawattanakran
Building Name : ELECTRICAL HOUSING No : 75810
1.Geometry Data 1.1 Criteria Properties
Simple Span Length 300 m, Allowable Tensile Stress
Purlin Spacing .S (@) 100 m. Allowable Shear Stress
Dead load - Metal Sheet ,DL 5  Kg/m?
Dead load - M&E System ,DL 5  Kg/m?
Dead load - Solar PV System ,DL 15  Kg/m?
Live load LL 50 Kg.Jm?
Presure of Wind Load ,Pn -60  Kg./m2 (Data from DON 1311-50 Standard)
Angle of Roof 30 Deg.
2. Calculation Gravity Loads on Purlin
2.1 Summary Load (DL+LL)xS = 75 Kg./m
2.2 Wind Load ,S.2Pn.sinf/{1+sin’f), Wd = 63 Kg/m
Wy = 75cos3+Wd = 68.6 Kg./m Vy = 103.0 Kg.
Wx = 75sin3 = 39 Kg./m Vx = 59 Kg.
Mx = Wyl%s = 772 Kg-m
My = Wxl’8 = 44 Kg-m
w432 = Kg.-m { For Design Sag Rod at Mid Span)
Required Sx = Mx/Fb = 34 o
CASE 1: DL+LL 750  kg/m Applied
CASE 2: DL+WL 18.7 kg./m
CASE 3: DL+0.75LL+0.75WL 57.8 kg./m
3.Define Steel Member
Use C 75x45x15x2.3
Steel Modulus of Elasticity, Es = 2,100,000 ksc. Yield Strength, Fy = 3518 ksc.
width, bf = 45 com moment of inertia, Ix = 37.1 cm’
depth, d= 75 com ly= 11.8 cm’
thick of web, tw = 0.23 cm section modulus, Sx = 9.9 cm’
thick of flange, tf = 023 cm Sy = 42 cm’
section area, Ax = 414 om’ radius of gyration, rx = 3.0 cm
weight, w= 3.25 kg/m
As the section modulus is more than the required section modulus, it p d
4.Determine Tensile and Shearing Stress
4.1 Actual Tensile Stress fb= Mx/Sx + 2My/Sy = 9882 ksc Unity Ratio =
As the actual tensile stress is less than the allowable tensile stress, it passed.
42 Actual Shear Stress fv= Vx/Af + Vy/Aw = 69.92 ksc
As the actual shear stress is less than the allowable shear stress, it passed.
5.Deflection Check
Allowable Deflection A allow = L/180 = 167 cm.
Actual Deflecton & max = WyL4/185EI = 0.39 cm. (Continuous beam)
As the actual deflection is less than the allowable deflection, it passed.
*** Therefore, the purlin shall be able to withstand the additional load safely, ***

2286.7 ksc.
1407.2  ksc.

Fb=0.65Fy =
Fv=04Fy=

Load Combunation case
1. DL+LL

2, DL+WL

3. DL+0.75LL+0.75WL

0.43 <1.00

PASS
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Primary & Combination Load Cases

Design Code : AISC-ASD

Number of Nodes 56 | Highest Node 60
Number of Elements 91 | Highest Beam 2%
Number of Basic Load Cases 7

Number of Combination Load Cases

10

Included in this printout are data for:
I All | The Whole Structure I

Inciuded in this printout are results for load cases:

Type uc Name

Primary 1 DL - SELF WEIGHT

Primary 2 DL - PURLIN

Primary 3 DL - METAL SHEET

Primary 4 LL - ROOF

Primary 5 WL - (DI+X)

Primary 6 WL - (DI+2)

Primary 7 DL - M&E
Combination 8 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 9 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 10 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 11 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 12 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 13 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 14 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE
Combination 15 ULC, 0.6 DEAD + 0.6 DEAD + 0.6 DEAD -
Combination 16 ULC, 0.6 DEAD + 0.6 DEAD + 0.6 DEAD -
Combination 17 ULC, 0.6 DEAD + 0.6 DEAD + 0.6 DEAD -

Primary Load Cases

Number Name Type
1 DL - SELF WEIGHT Dead
2 DL - PURLIN Dead
3 DL - METAL SHEET Dead
4 LL - ROOF Live
5 WL - (DI+X) Wind
6 WL - (DI+Z) Wind
7 DL - M&E Dead
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Combination Load Cases
Comb. Combination L/C Name Primary Primary L/C Name Factor
8 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DI 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00
3 DL - METAL SHEET 1.00
7 OL - M&E 1.00
) ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DI 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00
3 DL - METAL SHEET 1.00
7 DL - M&E 1.00
4 LL - ROOF 1.00
10 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00
3 DL - METAL SHEET 1.00
7 DL - M&E 1.00
4 LL - ROOF 0.75
11 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 Dt 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00
3 DL - METAL SHEET 1.00
7 DL - M&E 1.00
5 WL - (DI+X) 1.00
12 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DI 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Combination Load Cases Cont...

Comb. Combination L/C Name Primary Primary L/C Name Factor
3 DL - METAL SHEET 1.00

7 DL - MEE 1.00

8 WL - (DI+Z) 1.00

13 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00

3 DL - METAL SHEET 1.00

7 DL - MAE 1.00

4 LL - RCOF 075

5 WL - (DX} 0.75

14 ULC, 1 DEAD + 1 DEAD + 1 DEAD + 1 DE 1 DL - SELF WEIGHT 1.00
2 DL - PURLIN 1.00

3 DL - METAL SHEET 1.00

7 DL - MERE 1.00

4 LL - ROOF 0.75

a WL - (DI+Z) 0.75

15 ULC, 0.6 DEAD + 0.6 DEAD + 0.6 DEAD - 1 DL - SELF WEIGHT 0.60
2 DL - PFURLIN 0.60

3 DL - METAL SHEET 0.60

7 DL - M&E 0.60

5 | WL-(DHX) 1.00

18 ULC, 0.6 DEAD + 0.6 DEAD + 0.6 DEAD - 1 DL - SELF WEIGHT 0.60
2 DL - PURLIN 0.60

3 DL - METAL SHEET 0.80

T DL - MSE 0.60

i} WL - (DI+2Z} 1.00

17 ULC, 0.6 DEAD + 0.6 DEAD + 0.6 DEAD - 1 DL - SELF WEIGHT 0.60
2 DL - PURLIN 0.60

3 DL - METAL SHEET 060

7 DL - M&E 0.60
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

REENERGY

THE MERFECT GREEN ENGIBY SGLUTION

PROJECT NAME AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO. AFT SOLAR ROOFTOP-GRN-CS-C-003

DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

STRUCTURE MODEL

& -
1300m __—— >-000m
a.

DL - SELF WEIGHT
R
[™ : | ' e -
.. ‘ ‘\\ . | — —
1 v | f“’_’ = cé
%, =
it
] .ﬁ
|
| &
Y ‘ ‘
&
|
e

Entity Color Legend
TuB1001003.2 [l
RHS100X50x2.3 [
sHs1c0x100x2.3 [l
TUB50502.3 [
RH5100x50x2.3 [l
Default Plata Color [[I]
Default Solld Color [l

Entity Color Legend
TuB1001003.2 |8
RHS100x50X2.3 [l
SHs100x100%2.3 [l
TUB50502.3 ]
RHS$100x50%2.3 [
Default Plate ColnrD
Default Solid Color [l
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY

PROJECT NAME AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO. AFT SOLAR ROOFTOP-GRN-CS-C-003

DOCUMENT NAME DESIGN CALCULATION OF INVERTER HOUSING

DL - PURLIN
Purlin = 5 kg./m?

DL - METAL SHEET
Metal sheet = 5 kg./m?
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THE PZATECT GREEN ENEAGY SCLUTION

DESIGN CALCULATION OF INVERTER HOUSING () REENERGY
)

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO. AFT SOLAR ROOFTOP-GRN-CS-C-003
DOCUMENT NAME DESIGN CALCULATION OF INVERTER HOUSING

DL-M&E
M & E = 15 kg./m?

LL - ROOF LIVE LOAD
Roof Live Load = 50 kg./m?
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PROJECT NAME

DOCUMENT NO,
DOCUMENT NAME

WL - WIND X AXIS
Wind Load (H<10m.) = 60 kg./m?, Wind Load (H>10m.) = 80 kg./m?
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WL - WIND Z AXIS
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DESIGN CALCULATION OF INVERTER HOUSING Q

GREENERGY (THAILAND) COMPANY LIMITED

REENERGY

THE PERTECT GRCEN ENCIOY SCLUTION

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Wind Load (H<10m.) = 60 kg./m?, Wind Load (H>10m.) = 80 kg./m?
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME

DOCUMENT NO,
DOCUMENT NAME

THE PIRTECT GRCEN ERCROY SULLTION

() REENERGY
Y

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Node Displacement Summary

Node uc X Y Z Resultant ™ Y Z |
(mm) (mm) (mm) (mm) (deg) (deg) (deg)
Max X 33 | 11:ULC, 1 DEA 4417 | -0.012 0.087 4418 | -0.002| -0.002| -0.088
Min X 60 | 12ULC,1DEA| -0.004| -0.023 1.709 1.711 0.007 0.005 0.008
Max Y 39 | 14:ULC, 1 DEA 0.002 0.248 2.115 2.129 0013 | -0.001 0.007
Min Y 41 | 9:ULC, 1 DEAL 0.001 -2.869 0.551 2.921 -0.046 0.000 0.000
Max Z 51 | 12.ULC, 1 DEZ 0033 | 1124 2.924 3133 0032 -0001| -0.000
Min Z 59 | 11:ULC, 1 DEA 3252| -0016| -0.092 3253 | -0.003 0.011 -0.046
Max rX 21 | 14ULC,1DEA| -0.000| -0.073 2.091 2003 | 008472 -0.004 0.000
Min rX 22 | 9:ULC, 1 DEAL 0000| -0.090 0.147 0173 -0.068| -0.001 0.000
Max rY 42 | 11:ULC, 1 DEA 3757| -1.019 0.251 3.901 | 0.03098 0018 | -0.033
Min rY 32 | 11.ULC, 1 DEA 4366 | -0.014 0.089 4.367 0005| -0.019| -0.059
Max rZ 55 | 1:DL- SELF W 0000 | -0.067 0.006 0.067 | -0.006 0.001 0.018
Min 1Z 15 | 11:ULC, 1 DEA 3569 | -0.010 0.090 3570 0.000 0003 | -0.089
MaxRst | 33 | 11:ULC. 1 DEA 4417 | 0012 0.087 4418 | 0002 -0002| -0.088
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DESIGN CALCULATION OF INVERTER HOUSING Q REENERGY

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO., AFT SOLAR ROOFTOP-GRN-CS-C-003
DOCUMENT NAME DESIGN CALCULATION OF INVERTER HOUSING

Reaction Summary

Horizontal| Vertical |Horizontal Moment
Node L/C X FY FZ MX MY MZ
(kg) (kg) (kg) {kgm) (kg'm) (kg'm)

Max FX 4 12:.ULC, 1 DEA 2.116 | 163.368 -31.766 -41.360 1.474 -2.079
Min FX 10 11:ULC, 1 DEA| -56.067 | 340389 -12.352 -13.071 0.488 81.766
Max FY 10 9:ULC, 1 DEAL -0.015 [  755.955 -32.323 -33.407 0.117 0.016
Min FY 5 6:WL - (DI+2) 0.040 -40.398 -31.514 -41.100 -1.350 -0.032
Max FZ 9 9:ULC, 1 DEAL 0193 | 742234 34417 33.285 0.068 0.194
Min FZ 10 14:ULC, 1 DEA 0.073 | 668.573 -59.588 -73.908 0.728 -0.064
Max MX 9 9:ULC, 1 DEAL 0.193 | 742234 34417 33.285 0.068 0.194
Min MX 10 14:ULC, 1 DEA 0.073 | 668.573 -59.588 -713.908 0.728 -0.064
Max MY 4 12:ULC, 1 DEA 2116 | 163.368 -31.766 -41.360 1.474 -2.079
Min MY 1 11:ULC, 1DEA| -50.793 | 307.653 13.290 13.031 -1.673 72.797
Max MZ 10 11:ULC, 1 DEA| -56.067 | 340.389 -12.352 -13.071 0.488 81.766
Min MZ 4 12:ULC, 1 DEA 2.116 | 163.368 -31.766 -41.360 1474 -2.079

Utilization Ratio

Beam Analysis Design Actual AIIowaqu Ratio Clause LuC
Property Property Ratio | Ratio (Act./Allow.)

1 TUB100100: | TUB100100: | 0.065| 1.000 0.065 | Eq.H1-1b 11
2 TUB100100: | TUB100100: | 0.057 | 1.000 0.057 | Eq.H1-1b 11
3 TUB100100: | TUB100100: | 0.060 | 1.000 0.060 | Eq.H1-1b 11
4 TUB100100: | TUB100100: | 0.074 | 1.000 0.074 | Eq.H1-1b 11
5 TUB100100: | TUB100100: | 0.069 | 1.000 0.069 | Eq.H1-1b 11
6 TUB100100: | TUB100100: | 0.058 | 1.000 0.058 | Eq.H1-1b 11
7 TUB100100: | TUB100100: | 0.060 | 1.000 0.060 | Eq.H1-1b 11
8 TUB100100: | TUB100100: | 78346 | 1.000 | 0.078346 | Eq.H1-1b 11
9 TUB100100: | TUB100100: | 0.114 | 1.000 0.114 | Eq.H1-1b 13
10 TUB100100: | TUB100100: | 0.114 | 1.000 0.114 | Eq.H1-1b 13
11 TUB100100: | TUB100100: | 0.114 | 1.000 0.114 | Eq.H1-1b 13
12 TUB100100: | TUB100100: | 0.113 | 1.000 0.113 | Eq.H1-1b 13
13 SHS100X10 | SHS100X10 | 0.051 1.000 0.051 | Eq.H1-1b 6
14 SHS100X10 | SHS100X10 | 0.029 | 1.000 0.029 | Eq.H1-1b 12
15 SHS100X10 | SHS100X10 | 0.050 | 1.000 0.050 | Eq.H1-1b 12
16 SHS100X10 | SHS100X10 | 0.077 | 1.000 0.077 | Eq.H1-1b 5
17 SHS100X10 | SHS100X10 | 64274 | 1.000 | 0.064274 | Eq.H1-1b 11
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PROJECT NAME

DOCUMENT NO,
DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

2’ REENERGY

Q

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Utilization Ratio Cont...
Beam Analysis Design Actual AIIowablq Ratio Clause Lic
Property Property Ratio | Ratio (Act./Allow.)
18 SHS100X10 | SHS100X10 | 0.084 | 1.000 0.084 | Eq.H1-1b 11
19 SHS100X10 | SHS100X10 | 0.050 | 1.000 0.050 | Eq.H1-1b 12
20 SHS100X10 | SHS100X10 | 0.029 | 1.000 0.029 | Eq.H1-1b 12
21 SHS100X10 | SHS100X10 | 0.051 1.000 0.051 | Eq.H1-1b 6
22 SHS100X10 | SHS100X10 | 0.083 1.000 0.083 | Eq.H1-1b 11
23 SHS100X10 | SHS100X10 | 0.067 | 1.000 0.067 | Eq.H1-1b 11
24 SHS100X10 | SHS100X10 | 0.079 | 1.000 0.079 | Eq.H1-1b 5
25 SHS100X10 | SHS100X10 | 0.117 | 1.000 0.117 | Eq.H1-1b 9
26 SHS100X10 | SHS100X10 | 0.117 1.000 0.117 | Eq.H1-1b 9
27 TUB50502.3 | TUB50502.3 | 0.058 | 1.000 0.058 | Eq.H1-1b 13
28 TUBS50502.3 | TUB50502.3 [ 0.059 | 1.000 0.059 | Eq.H1-1b 14
29 TUB50502.3 | TUB50502.3 | 46671 1.000 | 0.046671 | Eq.H1-1b 14
32 RHS100X50 | RHS100X50 | 0.012 | 1.000 0.012 | Eq.H1-1b 13
33 RHS100X50 | RHS100X50 | 0.023 | 1.000 0.023 | Eq.H1-1b 9
34 RHS100X50 | RHS100X50 | 0.048 | 1.000 0.048 | CL.G1 9
35 TUB50502.3 | TUB50502.3 | 0.083 | 1.000 0.083 | Eq.H1-1b 9
36 RHS100X50 | RHS100X50 | 0.062 1.000 0.062 | Eq.H1-1b ]
37 RHS100X50 | RHS100X50 | 0.032 | 1.000 0.032 | Eq.H1-1b 12
39 RHS100X50 | RHS100X50 | 0.052 | 1.000 0.052 | Eq.H1-1b 9
41 RHS100X50 | RHS100X50 | 0.043 | 1.000 0.043 | Eq.H1-1b 9
43 RHS100X50 | RHS100X50 | 0.045 1.000 0.045 | Eq.H1-1b 13
44 SHS100X10 | SHS100X10 | 0.109 | 1.000 0.109 | Eq.H1-1b 9
45 SHS100X10 | SHS100X10 | 0.117 | 1.000 0.117 | Eq.H1-1b 9
46 SHS100X10 | SHS100X10 | 0.236 1.000 0.236 | Eq.H1-1b 9
47 SHS100X10 | SHS100X10 | 0.109 | 1.000 0.109 | Eq.H1-1b 9
48 TUB50502.3 | TUB50502.3 | 0.095 | 1.000 0.095 | Eq.H1-1b 13
49 TUB50502.3 | TUB50502.3 | 0.119 | 1.000 0.119 | Eq.H1-1b 9
50 TUB50502.3 | TUB50502.3 | 0.041 1.000 0.041 | Eq.H1-1b 1
51 RHS100X50 | RHS100X50 | 0.348 | 1.000 0.348 | Eq.H1-1b 9
52 RHS100X50 | RHS100X50 | 0.043 | 1.000 0.043 | Eq.H1-1b 6
53 RHS100X50 | RHS100X50 | 0.254 | 1.000 0.254 | CI.G1 9
54 TUB50502.3 | TUB50502.3 | 0.189 | 1.000 0.189 | Eq.H1-1b 9
55 RHS100X50 | RHS100X50 | 0.158 | 1.000 0.158 | Eq.H1-1b 9
56 RHS100X50 | RHS100X50 | 0.203 | 1.000 0.203 | Eq.H1-1b 9
57 RHS100X50 | RHS100X50 | 0.254 | 1.000 0.254 | Eq.H1-1b 9
58 RHS100X50 | RHS100X50 | 0.117 | 1.000 0.117 | Eq.H1-1b 9
59 RHS100X50 | RHS100X50 | 0.171 1.000 0.171 | Eq.H1-1b 9
60 SHS100X10 | SHS100X10 | 0.109 | 1.000 0.109 | Eq.H1-1b 9
61 SHS100X10 | SHS100X10 | 0.117 | 1.000 0.117 | Eq.H1-1b 9
62 SHS100X10 | SHS100X10 | 0.236 | 1.000 0.236 | Eq.H1-1b 9
63 SHS100X10 | SHS100X10 | 0.109 | 1.000 0.109 | Eq.H1-1b 9
64 TUB50502.3 | TUB50502.3 | 0.092 | 1.000 0.092 | Eq.H1-1b 13
65 TUB50502.3 | TUB50502.3 | 0.119 | 1.000 0.119 | Eq.H1-1b 9
66 TUB50502.3 | TUB50502.3 | 0.037 | 1.000 0.037 | Eq.H1-1b 11
67 RHS100X50 | RHS100X50 | 0.348 1.000 0.348 | Eq.H1-1b 9
68 RHS100X50 | RHS100X50 | 0.043 | 1.000 0.043 | Eq.H1-1b 6
69 RHS100X50 | RHS100X50 | 0.254 | 1.000 0.254 | CL.G1 9
70 TUB50502.3 | TUB50502.3| 0.189 | 1.000 0.189 | Eq.H1-1b 9
71 RHS100X50 | RHS100X50 | 0.158 | 1.000 0.158 | Eq.H1-1b 9
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PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

Q

REENERGY

THE PERFECT GRELN ENLRGY SCLUTION

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Utilization Ratio Cont...

Beam Analysis Design Actual Allowablq Ratio Clause uc
Property Property Ratio | Ratio (Act./Allow.)
72 RHS100X50 | RHS100X50 | 0.203 | 1.000 0.203 | Eq.H1-1b 9
73 RHS100X50 | RHS100X50 | 0.254 | 1.000 0.254 | Eq.H1-1b 9
74 RHS100X50 | RHS100X50 | 0.117 | 1.000 0.117 | Eq.H1-1b 9
75 RHS100X50 | RHS100X60 | 0.171 1.000 0.171 | Eq.H1-1b 9
76 TUB50502.3 | TUB50502.23 | 0.059 | 1.000 0.059 | Eq.H1-1b 13
77 TUB50502.3 | TUB50502.2 | 0.059 | 1.000 0.059 | Eq.H1-1b 14
78 TUBS50502.3 | TUB50502.2 | 46671 1.000 | 0.046671 | Eq.H1-1b 14
79 RHS100X50 | RHS100X50 | 0.012 | 1.000 0.012 | Eg.H1-1b 13
80 RHS100X50 | RHS100X50 | 0.023 | 1.000 0.023 | Eq.H1-1b 13
81 RHS100X50 | RHS100X50 | 0.048 | 1.000 0.048 | CI.G1 9
82 TUBS50502.3 | TUB50502.2 | 0.083 | 1.000 0.083 | Eq.H1-1b 9
83 RHS100X50 | RHS100X50 | 0.062 | 1.000 0.062 | Eq.H1-1b 9
84 RHS100X50 | RHS100X50 | 0.032 | 1.000 0.032 | Eq.H1-1b 12
85 RHS100X50 | RHS100X50 | 0.052 [ 1.000 0.052 | Eq.H1-1b 9
86 RHS100X50 | RHS100X50 | 0.043 | 1.000 0.043 | Eq.H1-1b 9
87 RHS100X50 | RHS100X50 | 0.046 | 1.000 0.046 | Eq.H1-1b 13
88 TUBS50502.3 | TUB50502.2 | 0.032 | 1.000 0.032 | Eq.H1-1b 12
89 TUB50502.3 | TUB50502.2 | 0.021 1.000 0.021 | Eq.H1-1b 11
90 TUBS50502.3 | TUB50502.3 | 0.032 | 1.000 0.032 | Eq.H1-1b 12
91 TUB50502.3 | TUB50502.2 | 0.034 | 1.000 0.034 | Eq.H1-1b 1
92 TUB50502.2 | TUB50502.2 | 31313 | 1.000 | 0.031313 | Eq.H1-1b 11
93 TUB50502.3 | TUB50502.2 | 0.036 | 1.000 0.036 | Eq.H1-1b 11
94 TUB50502.3 | TUB50502.2 | 0.034 | 1.000 0.034 | Eq.H1-1b 12
95 TUB50502.3 | TUB50502.2 | 0.032 | 1.000 0.032 | Eq.H1-1b 11
96 TUB50502.3 | TUB50502.2 | 0.035| 1.000 0.035 | Eq.H1-1b 11
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY
)

PROJECT NAME AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO. AFT SOLAR ROOFTOP-GRN-CS-C-003

DOCUMENT NAME DESIGN CALCULATION OF INVERTER HOUSING
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GREENERGY (THAILAND) COMPANY LIMITED

DESIGN CALCULATION OF INVERTER HOUSING

() REENERGY
U

PROJECT NAME

AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO.

AFT SOLAR ROOFTOP-GRN-CS-C-003

DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING
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PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING
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DESIGN CALCULATION OF INVERTER HOUSING
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DESIGN CALCULATION OF INVERTER HOUSING

DESIGN CONNECTION

Name BS1-Chemical Bolt
Material Properties
Baslc Loading Data
HIT—RE 500 V3 with HIT C threaded anchor rod* E
e o s . 1 i »:1 uh —
AL IS (SRABLE VINE R AR Sy~
Recommended loads: Uncracked & Cracked concveleC20ﬂ5 Tk, cuse = 25 N/mm?2, Anchor rod HIT-C grade 8.8
Uncracked soncrate
Rod slzs
M2 M0 MI2 MG M20 M4 MIT MX0
Drill bit dlnmetnr, dgy[mm) 7 7 T : ; j : :
TinhlenTotrque T.“(Nm] _10 _20 _ao _80 I—SD EJ _;3 -_300
e e pots @ 12 4 18 22 28 30 33
Minlmwn spacing, [mm) I 40 . 50 I Bd B 80 ‘ 1L‘IE.I I 120 13_5 _15_:0
Minimum edge distence, [;n_m_] _41; _50 _BD —BD E E E m
Std. embedment depth, [mm) B0 90 10 125 170 210 240 270
NSEORVED & e N ] s 178 [241] 291 462 635 775 025
UIOST e ey e WA DD o —
Shean V,,, [kN) 75 08| 174| 324 504 726 945 155
Design Force
Axial load P 755.00 kg
Shear ,V 81.00 kg
Bolt Arrangment HIT-RE 500 V3 Grade 8.8
Check Chemical Bolt Capacity
Bolt dia. 1.20 cm
Tensile,Nrec 2410.00 kg from the attached table
Bolt Requirement 1.00 Pcs
Shear,Vrec 1740.00 kg from the attached table
Bolt Requirement 1.00 Pcs
Use,Bolt 4.00 Pcs OK

USE 4M12 HIT-RE 500 V3 Grade 8.8
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General Property

Live Load (LL) = 500 kg./m.” S = 400 m.
Finishing & etc. (FL) = 0 kg./m.” L = 300 m

Dead Load (DL) N 480 kg./m.’ Thickness = 2000 cm.

Total Load (W) = 980 kg./m.z Covering = 2.50 cm

L/s = 0.75 < 1.33 OK
Drop Panel (D) = 40 cm. RANGE 60 TO 90 cm

Minimum thickness = 19.00 cm. Use Drop panel thickness (t,) = 2200 cm.  OK

Thick of Slab  (t,)

Minimum thickness e 10.00 cm. <= 20 cm. OK
OR = 8.51 cm. <= 20 cm. OK
Total Load 11,760 kg.
Moment — Mo = 2,636 kg.-m.
Column strip Moment —» M = 0.56 Mo e 1,476 kg.-m.

M = 0.24 Mo = 633 kg.-m
Middle strip Moment —» M = 017 Mo = 448 kg.-m.

M = 0.20 Mo = 527 kg.-m.

Reinforcement steel at Long Span

Column strip Moment —» As = 635 Use DB 12 mm. @025 m. As = 679 cm’? OK — Upper
As = 272 Use DB 12 mm. @030 m As = 340  cm? OK — Lower

Middle strip Moment — A5 = 193 Use DB 12 mm @0.30 m.  As = 2.27 cm? OK —> Upper
As+ = 227 Use DB 12 mm. @0.30 m. As = 3.40 cm.2 OK —> Lower
Temperature steel— DB 12 mm. @0.25 m.

Reinforcement steel at Short Span

Column strip Moment —  Ag” = 6.35 Use DB 12 mm. @0.30 m As = 6.79 cm. OK —> Upper

As = 272 Use DB 12 mm. @0.30 m. As =
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Middle strip Moment —  aAg’ =

193 Use DB 12 mm. @0.30 m As = 2.27 cm 2 OK —> Upper
As = 227 Use DB 12 mm @030 m As = 340  om’  OK — Lower
Temperature steel— DB 12 mm. @025 m,
Shear Checking
Consider Shear at Critical section (Distance = t, /2 from Edge Drop Panel)
t, = 18 cm — D+, 58 cm.
V= 11436 ksc — v= 284 ksc < 8.21 ksc. OK
Flat Stab / Plate Design
1.00m. . 1.00m 1.00m.

1.00m. |

DB12mm. @ 0.25m . DB12mm. @ 0.30m

—_DB12mm. @ 0.30m. / —_DB12mm. @ 0.30m
T //

[ i I/
[ —_—— [/ H ff

. !
T 6 B ® 8 § & ® ¥

o o

o

[y @
_gl 'P/f
T DB12mm. @ 0.30m. __! | ."' = @ L

DB12 mm. @0.25 m# —L /

L 0.40x0.40 m

DB12mm, @ 0.30m. _/
1

|\

DB12mm. @ 0.30m.
DB12mm, @ 0.30m

L

J\__ DB12 mm. @ 0.25 m.#

040x040m. |

Detailed short span of
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Eg P 8[|k SPT-N PL--Wn--LL Su T
SOIL DESCRIPTION E 39 = % B B/ FT 00— vm? ym?
al[s : 5 E:J) 20 40 40 80 2 4 1.0 20
0
Y
TOP SOIL g
1 ¥
| P27 ss | Q
LOOSE CLAYEY SAND, PALE 21577 ; 1 zle
YELLOWISH BROWN. (SC) (7 << |- }
3% i ; = it
ss|3
b

VERY SOFT TO SOFT CLAY WITH
SAND, DARK REDDISH BROWN
(CH)

lol_Is]

sS4 R D,

Pile lip al -6.0 m
STIFF SANDY CLAY, MEDIUM
DARK GREY. (CL)

R NN

2§
[ 81/ Ass|s °
9
VERY STIFF TO HARD SANDY || ss|7 ]
CLAY. PALE YELLOWISH BROWN. [10Q 2py
(CL) =
1] ss|s 84
Cl ? e
12
ss |y ] o
END OF BORING 12.45m {13 235
14]
B
16|
7
E
19
20]
21]
ABBREVIATIONS :
ST = Shelby Tube Sample LL = Liquid Limit GROUND ELEV. 0.00 m. from B.M. ELEV. (0.00 m.)
SS = Split Spoon Sample PL = Plastic Limit v = Total Unit Weight

Wn = Natural Water Content Su = Undrained Shear Strength SPT = Stan
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LAYERED SYSTEM AND SOIL PARAMETERS
Layers Depihy il Thickness Sl Consisiency SPT-N N.. Su I'hi Toral Unit
From To L (ol Type or Rel Density (hlows 1) (blows: (1} itm 24 (Depreed Weightttm 33
[ 0.00 300 Loo SAND LOOSE ? 112 3 170
300 5.50 230 CLAY VERY SOFT TQ SOF ) 2 1 140
5.50 7.00 130 CLAY STIFF 13 867 170
1 1.00 R 50 1.50 CLAY VERY STIFF 2 153 180
8.50 1245 198 CLAY HARD 55 3667 190
PORE PRESSURE AND OVERBURDEN PRESSURE
CASE A : ASSUME STATIC CONDITION (GWL. Depth = 000 m)
DEPTH A7 TOTAL OVERBURDEN PORE PRESSURE EFFECTIVE OVERBURDEN
LAYERY  MID LAYER PRESSURE (Lsqm ) (Wsqm ) PRESSURE (1sqm.)
) TOP Lo EOP
| 1.50 255 1.50 105
2 425 6385 428 260
) 625 9.88 625 363
3 175 1250 115 475
5 1048 17 60 10.43 7.13
SKIN FRICTION CAPACITY OF DRIVEN PILE BH-1
Layer CLAY SAND Sum of qf
No Su Adhgsion fs= Adh*Su Pht EOP Ko=|-sin Phi fa (1/m"2) qf=f5 "1 ivmi
(n'2) Factor, Adh w'2) iDegree) Qm'2) Ko®EOP"tan Phi
| " 103 04R [(B]] 0.92 092
3 KL} 0.92 124 1,07 199
T 053 a6 693 10.92
1 1533 042 64 966 2058
5 36.67 0.42 15,90 G0 8} BI4I
ADHESION FACTOR AFTER : TOMLINSON (1957)
END BEARING CAPACITY OF DRIVEN PILE BH-1
PILETIP B DB CLAY SAND "
DEPTIL D (B Pilewidih)  SPTN. Sa Ne 10r aeNC*Su-TOp SP1-N rin Reduction g EOP  qe-RF*Ng*EOP -
m) Bim) DR isbawith tm' 2 tm 2 om2Y (blows (14 IDegree) Facior RF m 2) ttm 2) Itm 21
200 0.18 1 9 n 100 i 1.40 8 £
3.00 018 17 (KA 2 5.0 i7 17
400 018 2 13 o 659 I9 19
5.00 I8 28 130 L] 7.90 20 =0
(200 i 1x " [} ®a? 9 234 L) )
700 018 19 18 1200 ¢ s 19 1y
800 (A1 H 2 1513 @ 1295 151 151
9200 [T 50 58 3667 v 1480 s 38
1000 018 6 58 667 9 1670 u7 47
1100 0.8 6l 58 667 v 1860 HY M9
1200 0.1 6? 55 1667 g 2050 350 151
1245 0.18 69 55 1667 ¥ 2136 151 351
REMARK : qu in clay & sand should be used not greater than 1000 (ons ' sym
UC = UNCONFINED COMPRESSIVE STRENGTH, q,, (ksc) S, = UNDRAINED SHEAR STRENGTH (ksc)
2
S, =8.670 t/m
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RRRRRRKA ]

NF - Negative Skin fnction L

7

Qf : Skin friction

Pile Tip

Pile : 1 0.18x0.18x6 m.

WV Ground Level

L

N

*

Soil 2

Qe : End Bearing

Qall : Allowable load capacity of pile

Qall = [(Qf+Qe)/Fs]-NF-Wp
Qf = Skin friction
Qe = End Bearing

NF = Negative Skin friction
Wp = Weight of pile
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1anduddlo 1015w ASIA

ASIA

Q; = Skin friction (ton)

= x Sux Adh x L; Define O = 0.53
Q=399+0.53x4.62x0.50=3.99 + 1.2243 = 52143 ton.
Wp = Weight of pile
= Section area (A) x L x Wc (Weight of concrete)
=0.0275 x 6 x 2400 = 396 kg = 0.396 ton.
Q, = End bearing (ton)
=87
Q allowable = {(Q;+ Q,) /F.S§ =2.5] - Wp

=[(5.2143 + 87)/2.5] - 0.396 = 36.489 ton

Q allowable = 36.489 ton (Safe load) for Soil {@

So, The pile concrete should 1 0.18x0.18 x 6 m.

Adh \2 T-<@>
“nhdouna  fufindhdn thuin vilusougy anumy  duthwinuaoane
{su) (asou) (nn/u) {oc) ({TR] tdu)
1
Bl %9 4085 o 0 on-1k6
1018 w07 © " S-4 610
B P [ M4 610
w2 127 » 09 618 5-20
ey 186 i 3 ws &8 5-20
s | e n s 8-14 0-30
26n26 489 w e 8-24 ©-30
\ 30230 510 o7 us lo—zs_ :K‘Ho_
80 w0 l— 584 us 10-25 3040
38a35 aas : mns 10-27 35-80
35235 880 m ®eo 0-27 38-60
_40140 1045 20 wes 0-28 45-80
40840 1240 F— 29 v 0-28 43-80
uon. 396-2549
$0u50 w990 an m 10-25 73-90
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(Inverter Racking)
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Calculation Summary

No. Description Status
1 INVERTER HOUSING SOLAR FLOATING (INVERTER RACKING) PASS
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Primary & Combination Load Cases
Design Code : AISC-ASD

Number of Nodes 64 | Highest Node

Number of Elements 96 | Highest Beam

64
96

Number of Basic Load Cases 7

Number of Combination Load Cases 10

Included in this printout are data for:

] Al The Whole Structure |
Included in this printout are results for load cases;
Type L/C Name

Primary 1 DL - SELF WEIGHT

Primary 2 DL - INVERTER

Primary 3 DL - FUSE BOX

Primary 4 DL - CABLE TRAY

Primary 5 LL - LIVE LOAD

Primary 6 WL - (DI+X)

Primary 7 WL - (DI+Z)
Combination 8 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 9 ULC. 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 10 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 11 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 12 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 13 ULC. 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 14 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead
Combination 15 ULC, 0.6 Dead + 0.6 Dead + 0.6 Dead + 0.
Combination 16 ULC, 0.6 Dead + 0.6 Dead + 0.6 Dead + 0.
Combination 17 ULC, 0.6 Dead + 0.6 Dead + 0.6 Dead + 0.

Primary Load Cases

Number Name Type
1 DL - SELF WEIGHT Dead
2 DL - INVERTER Dead
3 DL - FUSE BOX Dead
4 DL - CABLE TRAY Dead
5 LL - LIVE LOAD Live
6 WL - (DI+X) Wind
7 WL - (DI+Z) Wind
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Combination Load Cases

Comb. Combination LIC Name Primary Primary L/C Name Factor
8 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
9 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
5 LL - LIVE LOAD 1.00
10 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
5 LL-LIVE LOAD 0.75
11 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
6 WL - (DI+X) 1.00
12 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
7 WL - (DI+Z) 1.00
13 ULC. 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
5 LL-LIVE LOAD 0.75
6 WL - (DI+X) 0.75
14 ULC, 1 Dead + 1 Dead + 1 Dead + 1 Dead 1 DL - SELF WEIGHT 1.00
2 DL - INVERTER 1.00
3 DL - FUSE BOX 1.00
4 DL - CABLE TRAY 1.00
5 LL-LIVELOAD 0.75
7 WL - (DI+Z) 0.75
15 ULC, 0.6 Dead + 0.6 Dead + 0.6 Dead + 0. 1 DL - SELF WEIGHT 0.60
2 DL - INVERTER 0.60
3 DL - FUSE BOX 0.60
4 DL - CABLE TRAY 0.60
6 WL - (DI+X) 1.00
16 ULC, 0.6 Dead + 0.6 Dead + 0.6 Dead + 0. 1 DL - SELF WEIGHT 0.60
2 DL - INVERTER 0.60
3 DL - FUSE BOX 0.60
4 DL - CABLE TRAY 0.60
7 WL - (DI+Z) 1.00
17 ULC, 0.6 Dead + 0.6 Dead + 0.6 Dead + 0. 1 DL - SELF WEIGHT 0.60
2 DL - INVERTER
3 DL - FUSE BOX
4 DL - CABLE TRAY
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DL - SELF WEIGHT

Entity Cofor Legend
TuB?5752.3 [
L50x50x4 [T

Default Plate Color [I]
Default Solid Color [l

Entity Color Legend
TuB75752.3
L50x50%4 [

Default Plate Color [
Default Solid Color[ll
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DL - INVERTER
87 kglea. Load on Beam : 29 kg/m.

DL - INVERTER

87 kglea. Load on Beam : 54.375 kg./m.

DESIGN CALCULATION OF INVERTER HOUSING

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

—12Y =
—Z 12\

| o 8 )
s a:!.{--r..

Entity Color Legend
TuB75752.3 [
L50x50X4 [I)

a LA Default Plate Color [T

Default Solld Color [l

Entity Color Legend
Tuss752.3 [
L50X50x4 [IE]

Default Plate Color [F]
Default Sotld Color [l
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DL - FUSE BOX
Load on Beam : 16.667 kg/m.

Entlty Color Legend

Tue?s?52.3

L50X50X4 [2]

N Detaull Piate Color [
Default Solid Color [l

Ty
T

’HTHULWT”*'

DL - FUSE BOX
Load on Beam : 31.25 kg./m.

-

=
=

Entity Color Legend
TyB?75752.3 [l
L50X50X4 ]
Default Plate Color [X]
Default Solid Color [l

et e

~rTiedr dgbnd ' ot T A
il s L e 5il' i [i-.’-'l i
Ml gt ; ;."':'.".J|.|| |i| ‘|‘ J el | | I I b
T A e ;!.a.' ' T b
b =T | " [ ik
T i
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DL - CABLE TRAY
Load on Beam : 60 kg./m.

LL - LIVE LOAD
Load on Beam : 40 kg./m.

-'__|-.—
—
Y
\ =
5- A -, |
=\ A\
= N i)
Y \
| = II.\
= —> —4
- —

o — - —

Entity Color Legend

Entity Color Legend



envim
Rectangle


PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Node

Node Displacement Summary
Node LC X Y ¥4 Resultant rX rY Z
(mm) (mm) (mm) (mm) (deg) (deg) {deg)
Max X 15 11:ULC, 1 Dear 1.281 0.013 0.000 1.281 -0.000 0.000 -0.035
Min X 63 14:ULC, 1 Dea -0.061 -0.034 0.786 0789 0.004 0.004 0.011
Max Y 63 7WL-(DI+Z) -0.029 0.006 1.047 1.048 0.005 0.005 0.001
MinY 47 9:ULC, 1 Dead -0.007 0.050 0.000 0.051 -0.000 0.000 0.002
Max Z 3 12.ULC, 1 Dea 0.017 -0.018 1.462 1.462 0.007 0.003 -0.001
Min Z 28 4:DL - CABLE " -0.000 -0.003 0.006 0.007 0.001 0.000 0.000
Max rX 26 12:.ULC, 1 Dea 0.01 -0.017 0622 0622 0.048 0.000 -0.001
Min rX 24 11:ULC, 1 Dea 0.617 0.018 0.000 0617 0.002 -0.000 -0.037
Max rY 43 12:ULC, 1 Dea -0.021 -0.018 1.236 1.236 0.025 0.007 0.001
Min rY 12 12.ULC, 1 Dea 0.019 -0.018 1.198 1.198 0.027 -0.003 -0.004
Max rZ 61 9:ULC, 1 Dead -0.014 0.043 0.000 0.046 0.001 0.000 0.012
Min rZ 55 11:ULC, 1 Dea 0.624 0.018 0.000 0.624 0.001 0.001 0.038
Max Rst 32 12:.ULC, 1 Dea | 0.030297 0.029 1.462 1.462 0.008 0.003 -0.001
b
\\
o
N
X
th
ty i)
i
é
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Utilization Ratio

Failed Members

There is no data of this type.

The Actual ratio of members are less than the allowable ratio (1.00)

. b.232
S

1, 092574213

0.226

To

=
0. mﬁ 0499

M/ 2% po3s

g 01!2

e 0.4
D2 00295 iOl
0.0285 i | 2 :
0.0461- 0.0275 L f 0.023 -
= = ” - 0113 b ong-ﬂmll_um
| |
3 S i i =T |
ks LT ;n._.ll_?-'t%é.-ﬁj' Pl usﬂ bl
n.oM2 = . 0.071
D021 e 073 oz =t potze DO3 171£ 6”“5
0554 Eg.usos
D023 = & 00TTH sy
LR e 017 !
058
| &
F_um 0,0365
0.05 :
& 075 0474
|
0.0516
]

Maximum Ratio: Beam No. 87,89,90,92
Actual Ratio is 0.232 < 1.00

LS
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Reaction at Support

Reaction Summary

Horizontal | Vertical |Horizontal Moment
Node LIC FX FY FZ MX MY Mz
(kg) (kg) (kg) (kg'm) (kg'm) (kg'm)
Max FX 1 9:ULC, 1 Dead 15.896 262.139 9.908 0.021 0.000 -2.364
Min FX 50 13:.ULC. 1 Dea -25.268 359.772 -9.969 -0.297 0.137 11.677
Max FY 33 9:ULC, 1 Dead -0.488 461.546 9929 0.021 0.002 0107
Min FY 49 7:WL - (DI+2Z) 1.000 47.365 -23.653 -15.335 0.330 -0.495
Max FZ 49 9:ULC, 1 Dead -15.894 399447 10.024 0.325 0.002 2.39%
Min FZ 18 12:ULC, 1 Dea -0.502 259.175 -36.949 -20.608 0.017 0.419
Max MX 49 9:ULC, 1 Dead -15.894 399447 10.024 0.325 0.002 2.396
Min MX 18 12.ULC, 1 Dea 0.502 259175 -36.949 -20.608 -0.017 0.419
Max MY 1 12:ULC, 1 Dea 5428 107.030 -12.694 -17.978 0.335 -1.141
Min MY 50 12.ULC, 1 Dea -6.246 263.323 -33.466 -15.550 -0.332 1.278
Max MZ 49 11:ULC, 1 Dea -21.294 224.221 9.811 0.214 -0.184 13.695
Min MZ 1 9:ULC, 1 Dead 15.896 262.139 9.908 0.021 0.000 -2.364
Load Design : Max. Vertical Load 461 kg.
S
S
-
N
S
'\-.,
K = 10,648 kg
- =183.489 kg
9 P -0.211 kg
= .0.361 kg
= 240.524 kg
iy L = 000 kg
Ao N R
- = 10,649 kg \
e =119.520 kg \

= 0.000 kg-m
= .0.062 kg

= .0.361 kg
= 240.524 kg

= .0.001 kg

X = 0.000 kg-m
¥ = .0.000 kg-m
= 0.077 kg-m
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Utilization Ratio

Beam Analysis Deslgn Actual Allowablq Ratio Clause L/c
Property Property Ratio Ratio (Act./Allow.)
1 TUB75752.3 | TUB75752.3 | 0.051 1.000 0.051 | Eq.H1-1b 12
2 TUB75752.2 | TUB75752.3 | 0.039 1.000 0.039 | Eq.H1-1b 7
3 TUB75752.2 | TUB75752.3 | 32414 | 1.000 | 0.032414 | Eq.H1-1b 14
4 TUB75752.2 | TUB75752.3| 0.021 1.000 0.021 | Eq.H1-1b 9
§ TUB75752.2 | TUB75752.3 | 33729 1.000 | 0.033729 | Eq.H1-1b 14
B TUB75752.2 | TUB75752.2 | 46076 1.000 | 0.046076 | Eq.H1-1b 14
7 TUB75752.3 | TUB75752.3 | 0.024 1.000 0.024 | Eq.H1-1b 7
8 TUB75752.3 | TUB75752.3 | 0.025 1.000 0.025 | Eq.H1-1b 12
9 TUB75752.2 | TUB75752.3| 0.046 1.000 0.046 | Eq.H1-1b 14
10 TUB75752.3 | TUB75752.3 | 0.031 1.000 0.031 | Eq.H1-1b 14
1 TUB75752.2 | TUB75752.3 | 0.021 1.000 0.021 | Eq.H1-1b 9
12 TUB75752.3 | TUB75752.3| 0.037 1.000 0.037 | Eq.H1-1b 14
13 TUB75752.3 | TUB75752.3 | 0.047 1.000 0.047 | Eq.H1-1b 12
14 TUB75752.2 | TUB75752.3| 0.052 1.000 0.052 | Eq.H1-1b 12
15 L50X50X4 | L50X50X4 0.077 | 1.000 0.077 | Eq.H2-1 12
16 L50X50X4 L50X50X4 0.117 1.000 0.117 | Eq.H2-1 12
17 TUB75752.3 | TUB75752.3 | 0.028 1.000 0.028 | Eq.H1-1b 12
18 TUB75752.2 | TUB75752.3 | 0.058 1.000 0.058 | Eq.H1-1b 12
19 TUB75752.3 | TUB75752.3 | 0.045 1.000 0.045 | Eq.H1-1b 12
20 TUB75752.2 | TUB75752.3 | 0.027 1.000 0.027 | Eq.H1-1b 12
21 TUB75752.2 | TUB75752.3 | 0.017 1.000 0.017 | CL.LE3 9
22 TUB75752.23 | TUB75752.2 | 0.025 1.000 0.025 | Eq.H1-1b 12
23 TUB75752.3 | TUB75752.3 | 0.025 1.000 0.025 | Eq.H1-1b 7
24 TUB75752.3 | TUB75752.3 | 24929 1.000 | 0.024929 | Eq.H1-1b 7
25 TUB75752.3 | TUB75752.3 | 0.026 1.000 0.026 | Eq.H1-1b 12
26 TUB75752.2 | TUB75752.3 | 0.027 1.000 0.027 | Eq.H1-1b 12
27 TUB75752.2 | TUB75752.2 | 0.023 1.000 0.023 | Eq.H1-1b 12
28 TUB75752.2 | TUB75752.2 | 0.024 1.000 0.024 | Eq.H1-1b 12
29 TUB75752.2 | TUB75752.3 | 0.033 1.000 0.033 | Eq.H1-1b 12
30 TUB75752.2 | TUB75752.3 | 0.054 1.000 0.054 | Eq.H1-1b 12
31 TUB75752.3 | TUB75752.3 | 0.061 1.000 0.061 | Eq.H1-1b 12
32 L50X50X4 L50X50X4 78305 1.000 | 0.078305 | Eq.H2-1 12
33 L50X50X4 L50X50X4 0.117 1.000 0.117 | Eq.H2-1 12
34 TUB75752.2 | TUB75752.3 | 0.028 1.000 0.028 | Eq.H1-1b 12
35 TUB75752.2 | TUB75752.3 | 0.055 1.000 0.055 | Eq.H1-1b 12
36 TUB75752.2 | TUB75752.3 | 0.042 | 1.000 0.042 | Eq.H1-1b 12
37 TUB75752.3 | TUB75752.3 | 0.027 1.000 0.027 | Eq.H1-1b 11
38 TUB75752.3 | TUB75752.3 | 0.018 | 1.000 0.018 | Eg.H1-1b 13
39 TUB75752.3 | TUB75752.3 | 0.023 1.000 0.023 | Egq.H1-1b 12
40 TUB75752.3 | TUB75752.3 | 0.023 1.000 0.023 | Eq.H1-1b 7
41 TUB75752.3 | TUB75752.3 | 0.023 1.000 0.023 | Eq.H1-1b 7
42 TUB75752.3 | TUB75752.3 | 0.024 | 1.000 0.024 | Eq.H1-1b
43 TUB75752.3 | TUB75752.3 | 0.025 1.000 0.025 | Eq.H1-1b
44 TUB75752.2 | TUB75752.3 | 0.023 1.000 0.023 | Eq.H1-1b
45 TUB75752.2 | TUB75752.3 | 0.023 1.000 0.023 | Eq.H1-1b
46 TUB75752.2 | TUB75752.3 | 0.031 1.000 0.031 | Eq.H1-1b
47 TUB75752.2 | TUB75752.3 | 05135 1.000 0.05135 | Eq.H1-1b
48 TUB75752.2 | TUB75752.3 | 0.058 1.000 0.058 | Eq.H1-1b
49 L50X50X4 L50X50X4 0.077 1.000 0.077 | Eq.H2-1



envim
Rectangle


DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Utilization Ratio Cont...

Beam | Analysis Design | Actual A!iowablq Ratio Clause LiC
Property Property Ratio | Ratio (Acl./Allow.)

50 L50X50X4 L50X50X4 0.112 1.000 0.112 | Eq.H21 12
51 TUB75752.3 | TUB75752.3 | 0.026 1.000 0.026 | Eq.H1-1b 12
52 TUB75752.3 | TUB75752.3 | 43879 1.000 | 0.043879 | Eq.H1-1b 12
53 TUB75752.3 | TUB75752.3 | 0.036 1.000 0.036 | Eq.H1-1b 14
54 TUB75752.3 | TUB75752.2 | 0.038 1.000 0.038 | Eq.H1-1b 13
55 TUB75752.3 | TUB75752.3 | 0.029 1.000 0.029 | Eq.H1-1b 13
56 TUB75752.2 | TUB75752.3 | 0.032 1.000 0.032 | Eq.H1-1b 13
57 TUB75752.2 | TUB75752.2 | 0.042 1.000 0.042 | Eq.H1-1b 9
58 TUB75752.3 | TUB76752.3 | 0.020 1.000 0.020 | Eq.H1-1b 12
59 TUB75752.3 | TUB75752.3 | 0.017 1.000 0.017 | Eq.H1-1b 12
60 TUB75752.3 | TUB75752.3 | 0.050 1.000 0.050 | Eq.H1-1b 14
61 TUB75752.2 | TUB75752.3 | 0.040 1.000 0.040 | Eq.H1-1b 14
62 TUB75752.3 | TUB75752.2 | 0.029 1.000 0.029 | Eq.H1-1b 13
63 TUB75752.2 | TUB75752.3 | 04121 1.000 0.04121 | Eq.H1-1b 14
64 TUB75752.2 | TUB75752.3 | 0.042 1.000 0.042 | Eq.H1-1b 12
65 TUB75752.2 | TUB75752.2 | 0.051 1.000 0.051 | Eq.H1-1b 12
66 L50X50X4 L50X50X4 0.071 1.000 0.071 | Eq.H2-1 12
67 L50X50X4 L50X50X4 0.101 1.000 0.101 | Eg.H2-1 12
68 TUB75752.3 | TUB75752.3 | 0.018 1.000 0.018 | Eq.H1-1b 12
69 L50X50X4 L50X50X4 0.171 1.000 0.171 | Eq.H2-1 9
70 L50X50%4 L50X50X4 0.170 1.000 0.170 | Egq.H2-1 9
71 L50X50%4 L50X50X4 0.171 1.000 0.171 | Eq.H2-1 9
72 L50X50X4 L50X50X4 0.171 1.000 0.171 | Eq.H2-1 9
73 L50X50X4 L50X50X4 0.170 1.000 0.170 | Eq.H2-1 9
74 L50X50X4 L50X50X4 0.171 1.000 0.171 | Eq.H2-1 9
75 L50X50X4 L50X50X4 0.173 1.000 0.173 | Eq.H2-1 9
76 L50X50X4 L50X50%X4 0.172 1.000 0.172 | Egq.H2-1 9
77 L50X50X4 L50X50%4 0.173 1.000 0.173 | Eq.H2-1 9
78 L50X50X4 L50X50X4 0.173 1.000 0.173 | Eq.H2-1 9
79 L50X50X4 L50X50X4 0.172 1.000 0.172 | Eq.H2-1 9
80 L50X50X4 L50X50%4 0.173 1.000 0.173 | Eq.H2-1 9
81 L50X50X4 L50X50X4 0.212 1.000 0.212 | Eg.H2-1 9
82 L50X50X4 L50X50X4 0.210 1.000 0.210 | Eq.H2-1 9
83 L50X50X4 L50X50X4 0.213 1.000 0.213 | Egq.H2-1 9
84 L50X50X4 L50X50X4 0.212 1.000 0.212 | Eq.H2-1 9
85 L50X50X4 L50X50%4 0.210 1.000 0.210 | Eq.H2-1 9
86 L50X50X4 L50X50X4 0.212 1.000 0.212 | Eq.H2-1 9
87 L50X50X4 L50X50X4 0.232 1.000 0.232 | Eq.H2-1 9
88 L50X50X4 L50X50X4 0.226 1.000 0.226 | Eq.H2-1 9
89 L50X50%4 L50X50X4 0.232 1.000 0.232 | Eq.H2-1 9
90 L50X50X4 L50X50X4 0.232 1.000 0.232 | Eq.H2-1 9
91 L50X50X4 L50X50X4 0.226 1.000 0.226 | Eq.H2-1 9
92 L50X50X4 L50X50X4 0.232 1.000 0.232 | Eg.H2-1 9
93 L50X50X4 L50X50X4 0.083 1.000 0.083 | Eq.H2-1
94 L50X50X4 L50X50X4 0.092 1.000 0.092 | Eq.H2-1
95 L50X50X4 L50X50X4 0.096 1.000 0.096 | Eq.H2-1
96 L50X50X4 L50X50X4 0.085 1.000 0.085 | Eq.H2-1
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1.

DESIGN CONNECTION

Name BS1-Chemical Bolt

Material Properties

Basic Loading Data
HIT-RE 500 V3 with HIT-C threaded anchor rod*

aFyE LA R
LERI T -l’iX. 3

TN CE [l Oy tartr e

Recommended loads: Uncracked & Cracked canctele C 20/25 - I ¢pe = 25 N/mm2, Anchor rod HIT-C grade 8 8

Uncracks« conorete

Rod size
MEB M0 M2 M1 M20 M24 MIT MB0
Drill bit dlameter, dy (mm} 14 12 14 18 22 2a ao 35
Tighten Torque, T, (Nm} 10 20 40 80 150 200 27¢ 300
Diamaler of clearance hole a 12 o 8 o3 2 a0 93

In the fixture, (mm]

Minimum spacing, [mm} 40 50 60 80 100 20 135 150

Minimum edpe distence, [mm} 40 50 60 80 100 120 135 160

Std. ambedment depth, [mm] B0 S0 WD 125 170 290 240 270

NSAvEN & N ] 136 178 [ 201] 290 462 635 775 925
u1as3I TP ] [IEERN gl

Shear, V,,, [kN] 75 99| 174 324 504 726 945 1185

Design Force

Axial load P 461.00 kg
Shear ,V 44.00 kg
Bolt Arrangment HIT-RE 500 V3 Grade 8.8

Check Chemical Bolt Capacity

Bolt dia. 1.20 cm

Tensile,Nrec 2410.00 kg from the attached table
Bolt Requirement 1.00 Pes

Shear,Vrec 1740.00 kg from the attached table
Bolt Requirement 1.00 Pcs

Use,Bolt 4.00 Pcs OK

USE 4M12 HIT-RE 500 V3 Grade 8.8
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Calculation Summary

Description Status
1 INVERTER HOUSING SOLAR ROOFTOP (INVERTER RACKING) PASS
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Primary & Combination Load Cases
Design Code : AISC-ASD

Number of Nodes 80 | Highest Node 150
Number of Elements 112 | Highest Beam 141
Number of Basic Load Cases 5
Number of Combination Load Cases 5
Included in this printouf are data for:
m | The Whole Structure |
Included in this printout are results for load cases:
Type L/C Name
Primary 1 DL-SELF WEIGHT
Primary 2 DL-INVERTER
Primary 3 DL-FUSE BOX
Primary 4 LL
Primary 5 DL-CABLE TRAY
Combination 6 ULC, 1.4 DEAD + 1.4 DEAD + 1.4 DEAD -
Combination 7 ULC, 1.2 DEAD + 1.2 DEAD + 1.2 DEAD -
Combination 8 ULC, 1.2 DEAD + 1.2 DEAD + 1.2 DEAD -
Combination 9 ULC, 1.2 DEAD + 1.2 DEAD + 1.2 DEAD -
Combination 10 ULC, 0.9 DEAD + 0.9 DEAD + 0.9 DEAD -

Primary Load Cases

Number Name Type
1 DL-SELF WEIGHT Dead
2 DL-INVERTER Dead
3 DL-FUSE BOX Dead
4 LL Live
5 DL-CABLE TRAY Dead
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Combination Load Cases

Comb. Combination L/C Name Primary Primary L/C Name Factor
6 ULC, 1.4 DEAD + 1.4 DEAD + 1.4 DEAD - 1 DL-SELF WEIGHT 1.40
2 DL-INVERTER 1.40

3 DL-FUSE BOX 1.40

5 DL-CABLE TRAY 1.40

7 ULC, 1.2 DEAD + 1.2 DEAD + 1.2 DEAD - 1 DL-SELF WEIGHT 1.20
2 DL-INVERTER 1.20

3 DL-FUSE BOX 1.20

5 DL-CABLE TRAY 1.20

4 LL 1.60

8 ULC, 1.2 DEAD + 1.2 DEAD + 1.2 DEAD - 1 DL-SELF WEIGHT 1.20
2 DL-INVERTER 1.20

3 DL-FUSE BOX 1.20

5 DL-CABLE TRAY 1.20

4 LL 1.00

9 ULC, 1.2 DEAD + 1.2 DEAD + 1.2 DEAD - 1 DL-SELF WEIGHT 1.20
2 DL-INVERTER 1.20

3 DL-FUSE BOX 1.20

5 DL-CABLE TRAY 1.20

10 ULC, 0.9 DEAD + 0.9 DEAD + 0.9 DEAD - 1 DL-SELF WEIGHT 0.90
2 DL-INVERTER 0.90

3 DL-FUSE BOX 0.90

5 DL-CABLE TRAY 0.90
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DL - INVERTER
87 kglea. Load on Beam : 29 kg/m.

ol
0.700m 1.500m
th
DL - FUSE BOX

Load on Beam : 16.667 kg./m.

1.500m

Entity Color Legend
TuB?s752.3 [l
L50x50X4 [l
Default Plate ColorE!
Default Solld Cotor [l

Entity Color Legend
TuBrs752.3 [l
L50x50X4 [

Delault Plate Color[T]
Default Solid Color [l
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DL - CABLE TRAY
Load on Beam : 80 kg./m.

LL - LIVE LOAD
Load on Beam : 30 kg./m.

DESIGN CALCULATION OF INVERTER HOUSING
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Entity Color Legend
Tua7s752.3 [
Lsoxs0x4 [l

Default Plate Color[I]
Default Solld Color [l

Entity Color Legend
TuB75752.3 [
L50x50x4 [
Default Plate Color [I]
Default Solid Color [l
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Node Displacement Summary
Node uc X Y Z Resultant X rY Zz
(mm) (mm) (mm) (mm) (deg) (deg) {deg)
Max X 56 7-ULC, 1.2 DE» 0.070 -0.033 0221 0.234 0.001 0.000 -0.016
Min X 143 7-ULC, 1.2 DE/ 0.064 0.033 0.200 0.213 -0.000 0.001 0.015
Max Y 150 2:DL-INVERTE -0.003 0.000 0.012 0.012 0.001 0.001 0.002
MinY 122 6:ULC, 1.4 DE/ 0.000 4.829 0.034 4830 0.517 0.000 0.000
Max Z 51 6:ULC, 1.4 DE» 0.037 -0.020 0.257 0.261 0.000 0.000 -0.008
Min Z 143 2:DL-INVERTE 0.021 -0.007 0.013 0.026 -0.001 0.001 | 0.004753
Max rX 26 6:ULC, 14 DE/ -0.001 -4.828 0.034 4828 0.517 0.000 0.000
Min X 143 6:ULC, 1.4 DEy 40.032 -0.020 023 0237 0.001 0.001 0.007
Max rY 143 6:ULC, 1.4 DE/ -0.032 -0.020 0.234 0.237 -0.001 0.001 0.007
Min rY 127 6:ULC, 14 DE» -0.012 0.034 0.243 0.246 -0.001 0.000 0.003
Max rZ 149 7:ULC, 1.2 D&/ 0.024 -0.033 0.201 0.205 0.000 0.001 0.015
MnrZ | 81 [7ULC12DE/| 0026| 0033| 0219 0223| 0001 0000 0.016
Max Rst 122 6:ULC, 1.4 DE; 0.000 -4.829 0.034 4.830 0.517 0.000 -0.000
U g =1 s
= : Jli's
: i = < &
| i = i
| ’—_ o .%"'
I al

Nod
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DESIGN CALCULATION OF INVERTER HOUSING () REENERGY
o

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME AFT SOLAR ROOFTOP PROJECT

DOCUMENT NO. AFT SOLAR ROOFTOP-GRN-CS-C-003
DOCUMENT NAME DESIGN CALCULATION OF INVERTER HOUSING

Utilization Ratio

Failed Members

There is no data of this type.

The Actual ratio of members are less than the allowable ratio (1.00) [ PASS |

0,003
0‘0.3_3355
—0 0.041
am.a%- 0278 " __p.00465
0:00368. 55—
03689 255 0279
D,01267 . 0.168
0m “poosy (002
iy = 0153 .
=025 a2 b.6183 D.0208 D213
o 02 0.003 | 0.02%08 14
; 1 0:0029. ey 0.252 | i
2)— 1251 0.00922 . 00194
01257 34021 : 0.0224
; vare P Fn iy D.0inagts 0207 D.0355-|
000297, ] —0.282 | = il
e 0,255 0145 0.0186.— |
trl 0.218 ; 0.0202 0:449
boogiz b 04~ 0205 ﬂ-_ﬂ?&i-i;".‘a? = b0z P0225
0.255 A
0 0.0186.—~ —B20% ﬁ.mﬁ-
| i : : N5 _ 432
0301 o.oumedes 0205 o PP p.0352 f"_u_‘_"_. 0 0252
L 0.0217 0205 _ i 5
= P8 520 ol - n
0.0286 - 0:207 ol &
Loss:- 2 A n.0o3s2 987520
C RO
412
0358 D099 o.zuﬁ .0361
43 e
0305

Maximum Ratio: Beam No. 139 L 50x50x4 mm.

Actual Ratio is 0.432 < 1.00
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PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Reaction at Support

Reaction Summary

Horizontal| Vertical |Horizontal Moment
Node L/C FX FY FZ MX MY MZ
(kg) (kg) (kg) (kg'm) (kg'm) (kg'm)
Max FX 1" 7:ULC, 1.2 DE; 19.109 354 936 6.891 -16.867 40.006 -2.851
Min FX 135 7:ULC, 1.2 DE: -19.095 354.833 6.913 -16.772 0.012 2.854
Max FY 87 7:ULC, 1.2 DE; 0.786 594.243 6.927 -16.833 0.005 0.136
Min FY 136 2:DL-INVERTE 0.296 0.147 -0.001 0.053 0.005 -0.062
Max FZ 103 6:ULC, 1.4 DE/ 0.001 356574 8.100 -19.603 0.002 0.002
Min FZ 120 6:ULC, 1.4 DE/ -6.006 187.183 8.112 6.144 -0.002 0.905
Max MX 136 2:DL-INVERTE 0.155 43111 -0.001 0.053 0.005 -0.069
Min MX 1 6:ULC, 1.4 DE/ 7.311 246849 8.039 -19.678 0.007 -1.071
Max MY 119 3:.DL-FUSE BC 0.357 50.000 0.020 -0.005 0.007 0.075
Min MY 135 3:DL-FUSE BC -4 550 24 922 0.006 0.015 0.015 0.713
Max MZ 135 7:ULC, 1.2 DE) -19.095 354.833 6.913 -16.772 0.012 2.854
Min MZ 11 7:ULC, 1.2 DEs 19.109 354 936 6.891 -16.867 -0.006 -2.851

Load Design : Max. Vertical Load 594 kg.

W03 hg
- 160,338 kg

= 180.136 kg
7 = 0.000 kg

=0.000 kg-m
= 0.070 kg-m

= 160.337 kg

¢ = 0.000 kg
% = -0.000 kg-m
Y = 0.000 kg-m
2 = 0,070 kg.m

= 8.027 ky
= 9.595 kg
= 0,000 kg
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME

DOCUMENT NO.

DOCUMENT NAME

() REENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Utilization Ratio

Beam Analysis Design Actual AIIowabIe} Ratio Clause L/C
Property Property Ratio | Ratio (Act./Allow.)

1 TUB75752.3 | TUB75752.3 | 0.062 1.000 0.062 | Eq.H1-1b 6
2 TUB75752.2 | TUB75752.3 | 0.036 1.000 0.036 | Eq.H1-1b 7
3 TUB75752.23 | TUB75752.23 | 0.035 1.000 0.035 | Eq.H1-1b 7
4 TUB75752.2 | TUB75752.3 | 0.025 1.000 0.025 | Eq.H1-1b 7
5 TUB75752.2 | TUB75752.3 | 0.030 1.000 0.030 | Eq.H1-1b 7
6 TUB75752.2 | TUB75752.3 | 0.042 1.000 0.042 | Eq.H1-1b 7
7 TUB75752.2 | TUB75752.3 | 0.002 1.000 0.002 | Eq.H1-1b 6
8 TUB75752.2 | TUB75752.3 | 0.003 1.000 0.003 | Eq.H1-1b 6
9 TUB75752.23 | TUB75752.3 | 0.043 1.000 0.043 | Eq.H1-1b 7
10 TUB75752.3 | TUB75752.3 | 29249 1.000 | 0.029249 | Eq.H1-1b 7
11 TUB75752.3 | TUB75752.3 | 0.029 1.000 0.029 | Eq.H1-1b 7
12 TUB75752.2 | TUB75752.3 | 29855 1.000 | 0.029855 | Eq.H1-1b 7
13 TUB75752.2 | TUB75752.3 | 0.031 1.000 0.031 | Eq.H1-1b 7
16 L50X50X4 L50X50X4 0.205 1.000 0.205 | Eq.H2-1 7
17 L50X50X4 L50X50X4 0.205 1.000 0.205 | Eq.H21 7
18 L50X50X4 L50X50X4 0.206 1.000 0.206 | Eq.H2-1 7
19 L50X50X4 L50X50X4 0.207 1.000 0.207 | Eq.H2-1 7
24 L50X50X4 L50X50X4 0.255 1.000 0.255 | Eq.H2-1 7
25 L50X50X4 L50X50X4 0.255 1.000 0.255 | Eq.H2-1 7
26 L50X50X4 L50X50X4 0.278 1.000 0.278 | Eq.H2-1 7
27 L50X50X4 L50X50X4 0.278 1.000 0.278 | Eq.H2-1 7
30 L50X50X4 L50X50X4 0.204 1.000 0.204 | Eq.H2-1 7
31 L50X50X4 L50X50x4 0.204 1.000 0.204 | Eq.H2-1 7
32 L50X50X4 L50X50X4 0.205 1.000 0.205 | Eq.H2-1 7
33 L50X50X4 L50X50X4 0.205 1.000 0.205 | Eq.H2-1 7
38 L50X50X4 L50X50x4 0.251 1.000 0.251 | Eq.H2-1 7
39 L50X50X4 L50X50X4 0.252 1.000 0.252 | Eq.H2-1 7
40 L50X50X4 L50X50x4 0.270 1.000 0.270 | Eq.H2-1 7
41 L50X50X4 L50X50X4 0.271 1.000 0.271 | Eq.H2-1 7
44 L50X50X4 L50X50X4 0.204 1.000 0.204 | Eq.H2-1 7
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED
AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003
DESIGN CALCULATION OF INVERTER HOUSING

PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

() REENERGY

Utilization Ratio Cont...

Eq.H1-1b

Beam Analysis Design Actual AIIcwabIr* Ratio Clause Lic
Property Property Ratio | Ratio (Act/Allow.)

45 L50X50X4 L50X50X4 0.204 | 1.000 0.204 | Eq.H2-1 7
46 L50X50X4 L50X50X4 0.205 1.000 0.205 | Eq.H2-1 7
47 L50X50X4 L50X50X4 0.205 | 1.000 0.205 | Eq.H2-1 7
52 L50X50X4 L50X50X4 0.251 1.000 0.251 | Eq.H2-1 7
53 L50X50X4 L50X50X4 0.252 1.000 0.252 | Eq.H2-1 7
54 L50X50X4 L50X50X4 0.271 1.000 0.271 | Eq.H2-1 7
55 L50X50X4 L50X50X4 0.272 1.000 0.272 | Eq.H2-1 7
58 L50X50X4 L50X50X4 0.205 1.000 0.205 | Eq.H2-1 7
59 L50X50X4 L50X50X4 0.149 1.000 0.149 | Eq.H2-1 7
60 L50X50X4 L50X50X4 0.207 1.000 0.207 | Eq.H2-1 7
61 L50X50X4 L50X50X4 0.149 1.000 0.149 | Eq.H2-1 7
66 L50X50X4 L50X50X4 0.255| 1.000 0.255 | Eq.H2-1 7
67 L50X50X4 L50X50X4 0.153 1.000 0.153 | Eq.H2-1 7
68 L50X50X4 L50X50X4 0.278 1.000 0.278 | Eq.H2-1 7
69 L50X50X4 L50X50X4 0.168 1.000 0.168 | Eq.H2-1 7
70 TUB75752.3 | TUB75752.3 | 0.065 | 1.000 0.065 | Eq.H1-1b 7
71 TUB75752.3 | TUB75752.3 | 0.035| 1.000 0.035 | CLE3 7
72 TUB75752.3 | TUB75752.3 | 0.028 1.000 0.028 | CL.E3 7
73 TUB75752.2 | TUB75752.3 | 0.020 1.000 0.020 | CL.LE3 7
74 TUB75752.3 | TUB75752.3 | 0.018 | 1.000 0.018 | CLE3 7
75 TUB75752.2 | TUB75752.3 | 0.012 1.000 0.012 | Eq.H1-1b 7
76 TUB75752.3 | TUB75752.3 | 0.002 | 1.000 0.002 | Eq.H1-1b 6
77 TUB75752.3 | TUB75752.3 | 0.003 1.000 0.003 | Eq.H1-1b [§]
78 TUB75752.3 | TUB75752.3 | 0.011 1.000 0.011 | Eq.H1-1b 7
79 TUB75752.3 | TUB75752.3 | 0.019 | 1.000 0.019 | CL.LE3 7
80 TUB75752.3 | TUB75752.3 | 0.022 1.000 0.022 | Eq.H1-1b 7
81 TUB75752.3 | TUB75752.3 | 0.029 1.000 0.029 | CI.LE3 7
82 TUB75752.3 | TUB75752.3 | 0.036 1.000 0.036 | CI.LE3 7
B3 TUB75752.3 | TUB75752.3 | 0.065 1.000 0.065 | Eq.H1-1b 7
84 TUB75752.3 | TUB75752.3 | 0.035 1.000 0.035 | CLE3 7
85 TUB75752.3 | TUB75752.3 | 0.028 | 1.000 0.028 | CLE3 7
86 TUB75752.3 | TUB75752.3 | 0.020 | 1.000 0.020 | CLE3 7
87 TUB75752.3 | TUB75752.3 | 0.018 1.000 0.018 | CL.E3 7
88 TUB75752.3 | TUB75752.3 | 0.009 1.000 0.009 | CLLE3 7
89 TUB75752.3 | TUB75752.3 | 0.002 1.000 0.002 | Eq.H1-1b 6
20 TUB75752.3 | TUB75752.3 | 0.003 | 1.000 0.003 | Eq.H1-1b 6
91 TUB75752.3 | TUB75752.3 | 0.009 | 1.000 0.009 | CLE3 7
92 TUB75752.3 | TUB75752.3 | 0.019 1.000 0.019 | CLE3 7
93 TUB75752.3 | TUB75752.3 | 0.021 1.000 0.021 | Eq.H1-1b 7
94 TUB75752.2 | TUB75752.3 | 0.029 1.000 0.029 | CL.LE3 i/
95 TUB75752.3 | TUB75752.3 | 0.036 1.000 0.036 | CL.LE3 7
96 TUB75752.3 | TUB75752.3| 0.065 | 1.000 0.065 | Eq.H1-1b 7
97 TUB75752.2 | TUB75752.3 | 0.035 1.000 0.035 | CI.LE3 7
98 TUB75752.3 | TUB75752.3 | 0.028 1.000 0.028 | CL.LE3 7
99 TUB75752.3 | TUB75752.3 | 0.020 1.000 0.020 | CL.LE3 7
100 TUB75752.3 | TUB75752.3 | 0.018 1.000 0.018 | CL.LE3 7
101 TUB75752.3 | TUB75752.3 | 0.013 1.000 0.013 | Eq.H1-1b

102 | TUB75752.2 | TUB75752.3 | 0.003 | 1.000 0.003 | Eq.H1-1b

103 | TUB75752.3 | TUB75752.3 | 0.005 | 1.000 0.005
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME

DOCUMENT NO.

DOCUMENT NAME

‘ ' THE PIAFECT SREEN ENCAGY $GLUTION

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

Utilization Ratio Cont...

Beam Analysis Design Actual Allowablq Ratio Clause Lc
Property Property Ratio | Ratio (Act./Allow.)

104 | TUB75752.3 | TUB75752.3 | 0.021 1.000 0.021 | Eq.H1-1b 6
105 | TUB75752.3 | TUB75752.3 | 0.019 | 1.000 0.019 | Eq.H1-1b 7
106 | TUB75752.3 | TUB75752.3 | 0.020 | 1.000 0.020 | Eq.H1-1b 7
107 | TUB75752.3 | TUB75752.3 | 24132 | 1.000 | 0.024132 | CI.E3 7
108 | TUB75752.3 | TUB75752.3  0.031 1.000 0.031 | Eq.H1-1b 7
109 | TUB75752.3 | TUB75752.3 | 0.062 | 1.000 0.062 | Eq.H1-1b 6
110 | TUB75752.3 | TUB75752.3 | 36032 1.000 | 0.036032 | Eq.H1-1b 7
111 TUB75752.3 | TUB75752.3 | 0.036 [ 1.000 0.036 | Eq.H1-1b 7
112 | TUB75752.3 | TUB75752.3 | 0.025 | 1.000 0.025 | Eq.H1-1b 7
113 | TUB75752.23 | TUB75752.3 | 0.030 | 1.000 0.030 | Eq.H1-1b 7
114 [ TUB75752.3 | TUB75752.3 | 0.041 1.000 0.041 | Eq.H1-1b 7
115 [ TUB75752.3 | TUB75752.3 | 0.003 | 1.000 0.003 | Eq.Ht-1b 6
116 | TUB75752.3 | TUB75752.3 | 0.005 | 1.000 0.005 | Eq.H1-1b 6
117 | TUB75752.3 | TUB75752.3 | 0.028 | 1.000 0.028 | Eq.H1-1b 7
118 | TUB75752.2 | TUB75752.3 | 0.021 1.000 0.021 | Eq.H1-1b 7
119 | TUB75752.3 | TUB75752.3 | 0.022 1.000 0.022 | Eq.H1-1b 7
120 | TUB75752.2 | TUB75752.3 | 0.023 1.000 0.023 | Eq.H1-1b 7
121 TUB75752.3 | TUB756752.3 | 0.025 1.000 0.025 | Eq.H1-1b 7
123 | L50X50X4 L50X50X4 0.081 1.000 0.081 | Eq.H2-1 6
124 | TUB75752.2 | TUB75752.3 | 0.003 1.000 0.003 | Eq.H1-1b 6
126 | L50X50X4 L50X50X4 0.081 1.000 0.081 | Eq.H2-1 6
127 | TUB75752.3 | TUB75752.3 | 0.003 | 1.000 0.003 | Eq.H1-1b 6
129 | L50X50X4 L50X50X4 0.080 | 1.000 0.080 | Eq.H2-1 6
130 | TUB75752.3 | TUB75752.3 | 0.003 | 1.000 0.003 | Eq.H1-1b 6
132 | L50X50X4 L50X50X4 0.081 1.000 0.081 | Eq.H2-1 6
133 | TUB75752.3 | TUB75752.3 | 0.004 | 1.000 0.004 | Eq.H1-1b 6
135 | L50X50X4 L50X50X4 0.081 1.000 0.081 | Eq.H2-1 6
136 | TUB75752.3 | TUB75752.3 | 0.004 [ 1.000 0.004 | Eq.H1-1b 6
137 | L50X50X4 L50X50X4 0432 | 1.000 0.432 | Eq.H21 6
138 | L50X50X4 L50X50x4 0432 | 1.000 0.432 | Eq.H2-1 6
139 | L50X50X4 L50X50X4 0.432 1.000 0.432 | Eq.H2-1 6
140 | L50X50X4 L50X50X4 0432 | 1.000 0.432 -
141 L50X50X4 L50X50X4 0.432 1.000 0.432
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

PROJECT NAME
DOCUMENT NO.

G

EENERGY

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

illilil]lil

"

DOCUMENT NAME DESIGN CALCULATION OF INVERTER HOUSING
BASE PLATE
1.uss9inszyh uLMounu (Py) = 0.594 Ton. i
LNUWITIL(PX) = 0.02 Ton. |
(M) = 0.019 Ton-m. ‘
e = 320 cm :'
2. ANALFI0DUD ATaB) = 250 cm
gN) = 25.0 cm
ARUNTR (fc) = 240 ksc.
n = 9 .
3 DUNALEUURN TUBE 75x75x2.3 v ‘
Mubh = 75 cm. e
gd) = 7.5 cm.
tw = 23 mm.
tf = 23 mm.
Sx = 1562 cm.”3
Sy = 1562 cm."3
As = 6.6 cm."2
dwin = 514 kg/m
4 TUNARHUIMAN ndwB) = 200 cm < AandaRede
g1a(N) = 200 cm < AnuReNa
TTHTUNAANINAERINTILAUB = 25 cm
TTUZUNAANINAENAINTIBUAUN = 25 cm
'ﬁ'uammw = A36
fy = 2,400 ksc

flawiz P
m
5% M %8t
A -
P IJ [ ]
.t'.: !
! M an
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PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED

(

AFT SOLAR ROOFTOP PROJECT

AFT SOLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING
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o ar < v
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: = N a v
wheusadamiaanzan i (1)
ANUAENNREIRARINITFY B FLusasa
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sravtlegdnindenifasnng
ar <
szazflaadninasnnld

' (=3
6. UATTHRUILEULMARN Fp
fmax
fmin
n
m
;A
srazannaavuEubednaIuu N
FTESUWUIFLLTIULINTN X
o da g Py 1l
RNSAMAATULFO I ALLEIWMAN C
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V ) o &
MIBUTIULNUGIAATEIABUNIATIN AT
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wanldusumanun
<
7. naunsagdas seeilfian
< <6 o
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8.aq1

-0.01
0.02
A325
12

2

2
2,800
1,050
11.00

4.75
28.80
30

105.00
291
0.06
7.00
6.44
6.25
20.00
0.59
0.5
291
2.02
51
0.41
0.80

EGO

4200

59
3.947

Aduelusuin A36 2unA 20x 20 cm. WA 0.8 cm

Ton.

Ton.

mm.
D)
)
ksc.
ksc.
ksc.

0} < 2 fin

Ton. > 0.02 Ton.

cm,

cm, > 28.80 cm.

ksc. < 0.7fc"  ksc.
ksc. < 105.00 ksc.

ksc.  <lanusvas>

cm.

cm.

cm.

cm.

Ton.

cm. < 200 cm.
ksc.

ksc.

kg-cm.

cm.

cm. > 0.41 cm.

mm.
ksc.
kg.
kg. > 59 kg.

Il aAnunAEa A325 aunn 12 mm.szazds 30 cm. 41U 4 G

“UINTAITANTBULLLIWAN EGO0 2um 3 mm

OK
OK

OK

OK
OK

OK

OK

OK

2 REENERGY
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DESIGN CALCULATION OF INVERTER HOUSING

GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME

DOCUMENT NO.
DOCUMENT NAME

1.

G

EENERGY

AFTS

OLAR ROOFTOP PROJECT

AFT S

OLAR ROOFTOP-GRN-CS-C-003

DESIGN CALCULATION OF INVERTER HOUSING

DESIGN CONNECTION

Name

Material Properties

Basic Loading Data

HIT-RE 500 V3 with HIT-C threaded anchor rod*

BS1-Chemical Bolt

(alh SV

YT T AR tabuse e
N/mm2, Anchor rod HIT-C grade 8.8

Uncracked concreta
Rod slze
M3 MID M12 M8 M20 M24 MZ7 MSO
Ot diameter, dolmm) 10 12 14 18 22 28 0 35
Tighten Torque, T, (Nm) 10 20 40 80 150 200 270 300
:"’n"l’,’;’,‘i:‘;:":'f"f:"l‘]"“ hole @ 12 4 18 22 2 30 83
e T e T Tl
Minimum edge distance, (mm) 40 50 60 80 100 120 135 150
5td. embedment depth, [mm]} 80 0 M0 125 170 210 240 270
NSAVAD & e Nowe (k] 196 18fani| 200 462 635 775 w28
ulasTw : MR WS i e R e
Shear, V,,, [kN} 7.5 098 [ 174] 324 504 728 945 1156
Design Force
Axial load P 594.00 kg
Shear ,V 20.00 kg
Bolt Arrangment HIT-RE 500 V3 Grade 8.8
Check Chemical Bolt Capacity
Bolt dia. 1.20 cm
Tensile,Nrec 2410.00 kg from the attached table
Bolt Requirement 1.00 Pcs
Shear,Vrec 1740.00 kg from the attached table
Bolt Requirement 1.00 Pcs
Use,Bolt 4.00 Pcs OK

USE

4M12

HIT-RE 500 V3 Grade 8.8
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Hi-MO [

Scientist
V2)

LR5-72HTH

585~600M

Suitable for Distribution Market

= Simple design embodies modern style

= Highest efficiency with the best energy
generation performance

Better product warranty, better service

15-year Warranty for
Materials and Processing

25-year Warranty for Extra
Linear Power Output

[
3

Complete System and
Product Certifications

IEC 61215, IEC 61730, UL 61730

1S09001:2015: ISO Quality Management System

1SO14001: 2015: ISO Environment Management System

1SO45001: 2018: Occupational Health and Safety

IEC62941: Guideline for module design qualification and type approval

LONGI



Hi-MO [

23.2%

MAX MODULE
EFFICIENCY

LR5-72HTH 585~600M

0~3%
POWER
TOLERANCE

<1.5%

FIRST YEAR

POWER DEGRADATION

0.40%

YEAR 2-25

POWER DEGRADATION

Additional Value

25-Year Power Warranty

100%
98.5%

Width: £2mm

= - =D
+3.70%
91.2%
+5.20%
87.1% +6.40%
84.5%
80.7%
Units: mm
1 5 10 15 20 25 2278

1400

790

400

c D
Mechanical Parameters
Cell Orientation 144 (6% 24) o A
Junction Box IP68, three diodes I
4mm?, +400, -200 +1400
Output Cable mm ! mm/ ) mm % D @
length can be customized = S
Glass Single glass, 3.2mm coated tempered glass
Frame Anodized aluminum alloy frame 3
Weight 27.2kg e
Dimension 2278X1134X30mm B - ; =
X " " Tolerance: o 9
Packaging 36pcs per pallet / 180pcs per 20° GP / 720pcs per 40" HC Length: £2mm @O P 2
35 T 30 1]

Electrical Characteristics

STC:AM1.5 1000W/m? 25°C

NOCT : AM1.5 800W/m? 20°C 1m/s

Test uncertainty for Pmax: +3%

Module Type LR5-72HTH-585M LR5-72HTH-590M LR5-72HTH-595M LR5-72HTH-600M
Testing Condition STC NOCT STC NOCT STC NOCT STC NOCT
Maximum Power (Pmax/W) 585 437 500 441 595 445 600 448
Open Circuit Voltage (Voc/V) 5236 4916 5251 4930 52.66  49.44 52.81  49.58
Short Circuit Current (Isc/A) 1427 1152 1433 1157 1440 11.63 1446 11.68
Voltage at Maximum Power (Vmp/V) 4421 4034 4436 4048 4451 4062 4466  40.75
Current at Maximum Power (Imp/A) 1324 10.84 1331 10.90 1337 1097 1344 11.00
Module Efficiency(%) 22.6 238 230 232
Operating Parameters Mechanical Loading
Operational Temperature -40°C ~ +85°C Front Side Maximum Static Loading 5400Pa
Power Output Tolerance 0~3% Rear Side Maximum Static Loading 2400Pa
Voc and Isc Tolerance +3% Hailstone Test 25mm Hailstone at the speed of 23m/s
Maximum System Voltage DC1500V (IEC/UL)
Maximum Series Fuse Rating 25A
Nominal Operating Cell Temperature 45+2°C Temperature Ratings (STC)
Protection Class Class I Temperature Coefficient of Isc +0.050%);/°C
) ) ULtypelor2 Temperature Coefficient of Voc -0.230%/°C
Fire Rating IEC Class C Temperature Coefficient of Pmax -0.290%/°C

LONGI

N0.8369 Shangyuan Road, Xi'an Economic And
Technological Development Zone, Xi'an, Shaanxi, China.

Web: www.longi.com

Specifications included in this datasheet are
subject to change without notice. LONGi
reserves the right of final interpretation.
(20230518PreliminaryV01) DG V2
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SGI25CX-P2

Multi-MPPT String Inverter for 1000 Vdc System

HIGH YIELD SMART O&M
- 12 MPPTs with max. efficiency 98.5% + Key component diagnosis and protection
- DCI15A current input, compatible with over « Smart IV Curve Diagnosis
500W+ PV module - Grid fault record function, easy for remote
« Dynamic shading optimization mode O&M
LOWER INVESTMENT PROVEN SAFETY
« Compatible max.240mm2 Al AC cables + P66 protection and C5 Anti-corrosion
- Drawer-style cable sealing plate « DC Type I+l SPD, AC Type Il SPD
support AC cable pre-assembly + Support AFCI 2.0 function
CIRCUIT DIAGRAM EFFICIENCY CURVE
100%
98% f
a\ 96% /‘
.GC_J 94% l e Vdc=550V |
é 92% e Vdc=600V |
current bc DCSPD DCBus Inverter Circuit ACSPD $PE w
Monitoring Switch é (DCIAC) é 0% = Vdc=850v
88%
0% 20% 40% 60% 80% 100%

Normalized Output Power

0 © 2023 Sungrow Power Supply Co, Ltd. All rights reserved. Subject to change without notice. Version 4
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Clean power for all

Type designation SG125CX-P2

Recommended max. PV input power 175 kW
Max. PV input voltage* 100 Vv
Min. PV input voltage / Startup input voltage 180V /200 V
Rated PV input voltage 600 V
MPPT voltage range** 180 V -1000 V
No. of independent MPP inputs 12
No. of PV strings per MPPT 2
Max. PV input current 360A(30A*12)
Max. DC short-circuit current 480 A (40A*12)
Max. current for DC connector 30 A
©Output(AC)
Rated AC output power 125 kW
Max. AC output apparent power 125 kVA
Max. AC output current 1811 A
Rated AC output current( at 230V ) 1811 A
Rated AC voltage 3/N/PE, 220V /380 V; 230V / 400V
AC voltage range 320V -480V
Rated grid frequency 50 Hz / 60 Hz
Grid frequency range 45 Hz - 55 Hz / 55 Hz - 65 Hz
Harmonic (THD) <3 % (at rated power)
Power factor at rated power / Adjustable power factor >0.99/0.8 leading - 0.8 lagging
Feed-in phases / AC connection 3/3-N-PE
o Efficiency
Max. efficiency / European efficiency 98.5% / 98.3%
~ Protection&function
Grid monitoring Yes
DC reverse polarity protection Yes
AC short-circuit protection Yes
Leakage current protection Yes
Surge protection DC Type | + |1 / AC Type |l
Ground fault monitoring Yes
DC switch Yes
PV string current monitoring Yes
Arc fault circuit interrupter (AFCI) Yes
PID recovery function Yes
Optimizer compatibility *** Optional
~ Generaldata
Dimensions (W*H* D) 1020 mm * 795 mm * 360 mm
Weight 87 kg
Mounting method Wall-mounting bracket
Topology Transformerless
Degree of protection P66
Night power consumption <5W
Corrosion C5
Operating ambient temperature range -30 °C to 60 °C
Allowable relative humidity range (non-condensing) 0 % -100 %
Cooling method Smart forced air cooling
Max. operating altitude 4000 m
Display LED, Bluetooth+APP
Communication RS485 / WLAN (optional) / Ethernet (optional)
DC connection type Evo2 ( Max. 6 mm?)
AC connection type OT /DT terminal ( Max. 240 mm?)
AC cable specification Outside diameter 30 mm - 60 mm
IEC 62109-1, EN/IEC 61000-6-1/2/3/4, IEC 61727, IEC 62116, EN 50549-1/2, UTE
Grid compliance C15-712-1, VDE V 0126-1-1, VDE-AR-N 4105:2018, VFR 2019, NC RfG, G99, UNE

217002, NTS, CEI 0-21 2019,CEI0-16 2019, NRS-097-2-1, IEC 63027

crid Q at night function, LVRT, HVRT, active & reactive power control and power
rid support
2 ramp rate controlramp rate control
* Input voltage exceeding the MPPT operating voltage range triggers inverter protection
** Please refer to the user manual for the full load MPPT voltage range
*** For optimizer compatibility, please consult Sungrow before placing an order

© 2023 Sungrow Power Supply Co, Ltd. All rights reserved. Subject to change without notice. Version 4 @
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KANSAI ENERGY SOLUTIONS (THAILAND) CO., LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 689
SUKHUMMT RD, KHLONG TAN NUEA, VADHANA,
BANGKOK, 10110, THAILAND
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BANGKOK, 10310 THAILAND
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KANSAI ENERGY SOLUTIONS (THAILAND) CO., LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 689
SUKHUMMIT RD, KHLONG TAN NUEA, VADHANA,
BANGKOK, 10110, THAILAND

EPC CONTRACTOR :
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TOYOTA TSUSHO M&E (THAILAND) CO., LTD.
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CHONBURI 20000 THAILAND

SUB CONTRACTOR :

() REENERGY
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BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,
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INSTALLED CAP. 1,029.60 KWDC / 875.00 kKWAC
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KANSAI ENERGY SOLUTIONS (THAILAND) CO., LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 689
SUKHUMVIT RD, KHLONG TAN NUEA, VADHANA,
BANGKOK, 10110, THAILAND

EPC CONTRACTOR :

Gm T

TOYOTA TSUSHO M&E (THAILAND) CO,, LTD
700/546 MOO 6 TAMBOL DONHUAROH, AMPHUR MUANG,
CHONBURI 20000 THAILAND

SUB CONTRACTOR

| 750 | | 750 |

() REENERGY g
U L PONLEY OROEH O IO

GREENERGY (THAILAND) €O, LTD. (HEAD OFFICE)
252/98 (D) 19TH FLOOR, MUANG THAI — PHATARA COMPLEX
BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,

DB 12 @ 0.30 m S 1 DB 12 @ 0.30 m BANGKOK, 10310 THAILAND

| OVERALL PROJECT INFORMATION
DB 12 @025 m. e DB 12 @ 0.25 m. — PROJECT NAME AICHI FORGE SOLAR FLOATING |
DB 12 @ 0.30 m. 3 INSTALLED CAP. 1,029.60 kWDC / 875.00 KWAC
PROJECT LOCATION | CHONBURI

PROJECT TYPE SOLAR FLOATING
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DRAWING TITLE :
swezBvemsRafaosdunesined
(FLOATING) —
DETAIL OF SLAB ON PILE (SHORT SECTION) DRAWNG, REFERENCE NUMBER :
Scale: 1: 25(A3)' AFT FLOATING-IEAT 02-1
DRAWING SCALE : T1:25(A3)
DRAWMNG PAGE | A-14 OF A-21
PREPARATION
PREPARED BY ANUSORN SAWANCWONG F
CHECKED BY THANAPOOM SREEUDOMKAJORN

APPROVED. BY SUNT SRIAN THUMRONG
TITLE BOX REVISION TTLE BOX-GRN—-2023

COPYRIGHT © 2019 GREENERGY (THAILAND)
COMPANY LIMITED ALL RIGHTS RESERVED

2 & 4 S 6 7 3



envim
Rectangle


| 8

| 750 | L

750

DB 12 @ 0.30 m.

170, 200
[
b
[

# DB 12 @ 0.25 m.
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DETAIL OF SLAB ON PILE (LONG SECTION)

Scale: 1:25(A3),

DB 12 @ 0.25 m. DB 12 @ 0.25 m. —
DB 12 @ 0.30 m. ‘
I ; S —
J Compacted Sand ‘ [
- N [ ! =
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A W
e \ : DB 12 @ 0.30 m.
N ™, N, NS \/r\
= # DB 12 @ 0.30 m. # DB 12 @ 0.30 m.
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| 3000
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KANSAI ENERGY SOLUTIONS (THAILAND) CO., LTD
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SUKHUMMT RD, KHLONG TAN HUEA, VADHANA,
BANGROK, 10110, THAILAND

EPC CONTRACTOR :

Y%,

TOYOTA TSUSHO M&E (THAILAND) CO., LTD.
700/546 MOO 6 TAMBOL DONHUAROH, AMPHUR MUANG,
CHONBURI 20000 THAILAND

SUB CONTRACTOR :

() REENERGY

GREENERGY (THAILAND) CO., LTD. (HEAD OFFICE)
252/98 (D) 19TH FLOOR, MUANG THAI — PHATARA COMPLEX
BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,
BANGKOK, 10310 THAILAND

OVERALL PROJECT INFORMATION

PROJECT NAME AICHI FORGE SOLAR FLOATING
INSTALLED CAP. 1,029.60 KWDC / 875.00 kWAC
PROJECT LOCATION CHONBURI

PROJECT TYPE SOLAR FLOATING
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MECHANICAL ENGINEER
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VARIES

CONTACT SURFACE TO BE CLEANED AND ROUGHENED
TO 50 mm DEEP (APPROX) BEFORE FILLING CONCRETE

——— REINFORCEMENT SEE TABLE A FILLED CONCRETE PORTION — DB12@400# (GRID SPACING)

DOWEL BARS

100

CONCRETE GRADES

TYPICAL FILLED CONCRETE PORTION

DETAILS

TABLE A

NTS.

— SLAB'S REBARS

GRADE

CYLINDER STRENGTH

AT 28 DAYS ELEMENT THICKNESS, t {mm.)

REINFORCEMENT

DEFORMED BAR

WIREMESH (Fy >3,000 KSC)

240720 MIX

240 ksc. ALL RC STRUCTURES 100

DB12@300#

P9@200#

PROJECT MEMBER
N
i
||

PLANT OWNER:
KANSAI ENERGY SOLUTIONS (THAILAND) €O, LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 689
SUKHUMMIT RD, KHLONG TAN NUEA, VADHANA,
BANGKOK, 10110, THAILAND

EPC CONTRACTOR

-GrmE?

TOYOTA TSUSHO M&E (THAILAND) CO., LTD.
700/546 MOO 6 TAMBOL DONHUAROH, AMPHUR MUANG,
CHONBURI 20000 THAILAND

SUB CONTRACTOR :
FA
() REENERGY

GREENERGY (THAILAND) CO., LTD. (HEAD OFFICE)
252/98 (D) 19TH FLOOR, MUANG THAI — PHATARA COMPLEX
BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,
BANGKOK, 10310 THAILAND

OVERALL PROJECT INFORMATION

PROJECT NAME AICHI FORGE SOLAR FLOATING

INSTALLED CAP. 1,029.60 KWDC / 875.00 kWAC

PROJECT LOCATION CHONBURI

PROJECT TYPE SOLAR FLOATING

TEAM MEMBER

ORAWING INFORMATION
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DRAWING TITLE :

Twandunmsdndoidunoiines
(FLOATING)

DRAWNG REFERENCE NUMBER :

AFT FLOATING-IEAT 02-1

DRAMNG SCALE : [nTs,

DRAWING PAGE : [a-16 aF _ a-21

PREPARATION
PREPARED BY ANUSORN SAWANGWONG

CHECKED BY THANAPOOM SREEUDOMKAJORN

APPROVED BY SUNT SRIANTHUMRONG

TITLE BOX REVISION TITLE BOX~GRN-2023

COPYRIGHT © 2019 GREENERGY (THAILAND)
COMPANY LIMITED ALL RIGHTS RESERVED

8



envim
Rectangle


METAL SHEET 0.35 mm. THK.

Purlin
C Light Lip 75x45x15x2.3 mm.
@ 1.00 m.

RAFTER
TUBE 100x50%2.3 mm,

BEAM
TUBE 100x50%x2.3 mm.

ROOF GUTTER SUS 304

FLASHING

SIDING METAL SHEET 0.35 mm

TUBE 50X50%X2.3 MM.@1.00m

TUBE 50X50X2.3 MM.@®1.00m,

CEILING METAL SHEET 0.35 MM.

150

600

800

1300

BEAM
THBE 100x50x2.3 mm.

1400

1300 800 i
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4000
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©

ROOF FRAMING DETAIL

ROOF METAL SHEET 0.35 mm.

PURLIN

R

N

_

ROOF DETAIL A

Scale: 1:10(A1), 1:20(A3),

Scale: 1:10(A1), 1:20(A3),

ROOF METAL SHEET 0.35 mm.

PURLIN

RAFTER

WARY

[ |

FLASHING

i

]

4 SIDING METAL SHEET 0.35 mm
% TUBE 50X50X2.3 MM.@1.00m

\ TUBE 50X50X2,3 MM.@1.00m.
CEILING METAL SHEET 0.35 MM

ROOF DETAIL B

Scale: 1:10(A1),

1: 20(A3),

PROJECT MEMBER

PLANT OWNER:
=
|
=

KANSAI ENERGY SOLUTIONS (THAILAND) €O, LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 689
SUKHUMMIT RD, KHLONG TAN NUEA, VADHANA,
BANGKOK, 10110, THAILAND

EPC CONTRACTOR :

Tl

TOYOTA TSUSHO M&E (THAILAND} CO., LTD.
700/546 MOO B TAMBOL DONHUAROH, AMPHUR MUANG,
CHONBURI 20000 THAILAND

SUB CONTRACTOR :

() REENERGY
U M PRGN D i

GREENERGY (THAILAND) CO., LTD. (HEAD OFFICE)
252/98 (D) 19TH FLOOR, MUANG THAI — PHATARA COMPLEX
BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,
BANGKOK, 10310 THAILAND

OVERALL PROJECT INFORMATION

PROJECT NAME AICHI FORGE SOLAR FLOATING

INSTALLED CAP. 1,029.60 kWDC / B75.00 kWAC

PROJECT LOCATION CHONBURI

PROJECT TYPE SOLAR FLOATING

TEAM MEMBER

KEY PLAN

DRAWING INFORMATION

REVISED HISTORY :

REV |DD-MM-YY| BY REVISION NOTE

A |15/05/0024 | ANS  [FOR APPROVAL

DRAWING TITLE :
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DRAWNG REFERENCE NUMBER :

AFT FLOATING-IEAT 02-1

DRAWNG SCALE [1:25A3)

DRAMNG PAGE : | A-17 OF A-21
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PROJECT MEMBER

PLANT OWNER:
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=

Ppie 60.50x2.3 mm. A

KANSAI ENERGY SOLUTIONS (THAILAND) CO., LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 689

— — A SUKHUMMT RD, KHLONG TAN NUEA, VADHANA,
z o BANGKOK, 10110, THAILAND
. * uy
o EPC CONTRACTOR

NN Y Y Y °
TOYOTA TSUSHO M&E (THAILAND) CO., LTD.

700/546 MOO B TAMBOL DONHUAROH, AMPHUR MUANG,
CHONBURI 20000 THAILAND

CHAIN LINK [0 0 0
AAOCONIPQEA, B KA KX XX
PIPE60.80%23 | S0 () REENERGY g
AAKF N r:..:: y .. ; . U-L.-,... an Do i

GREENERGY (THAILAND) €O, LTD. (HEAD OFFICE)

1200

SUB CONTRACTOR :

= ;

np | 8 252/98 (D) 19TH FLOOR, MUANG THAI - PHATARA COMPLEX

= (] ) =] —t & BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,
/IJ . ™~ BANGKOK, 10310 THAILAND

OVERALL PROJECT INFORMATION

ARG A N, N A PROJECT NAME AICHI FORGE SOLAR FLOATING
WALL DETAIL B i P K . X LX) INSTALLED CAP. 1,029.60 KWDC / 875.00 kWAC
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|
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50 11 vary | 50
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D
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PROJECT MEMBER
FLANT OWNER:
120 - T
| 3000 oy s [ sy =
| v[ﬁ T @( T KANSAI ENERGY SOLUTIONS (THAILAND) CO.. LTD
23RD FLOOR, BHIRAJ TOWER AT EMQUARTIER, 683
SUKHUMVIT RD, KHLONG TAN NUEA, VADHANA,
BANGKOK, 10110, THAILAND
o f - EPC CONTRACTOR :
o 185 _Zom =o=- (W0 ] L
4
SLIDE 23,23 9
St Sl Gmi
TOYOTA TSUSHO M&E (THAILAND) CO,, LTD
Ul fu 700/546 MOO § TAMBOL DONHUAROH, AMPHUR MUANG,
DOOR DETAIL A 4 CHONBURI 20000 THAILAND
kil SUB CONTRACTOR :
A
v g REENERGY
d = 2 4 13 9 u e TORTCT DN MO Sl
LASNT NG 11U 2 PRa4 AN UL 2
.1 3 B T GREENERGY (THAILAND) CO., LTD. (HEAD OFFICE
Scale: 1:25(A3), Scale: 1:25(A3), 252/98 (D) 19TH }(7L00R, MU)ANG THAI — PHATARA C(;MPLEX
BUILDING TOWER B, RATCHADAPISEK ROAD, HUAYKWANG,
DOOR DETAIL A RANGKOK. 10310 THAILKND
Column
2100 Tube 100x100x3.2 mm. OVERALL PROJECT INFORMATION
- o a o o Y
WMaNIT g dw¥uas 2" PROJECT NAME AICHI FORGE SOLAR FLOATING
1550 I \ 1550 DOOR DETAIL A 53x53x2mm. INSTALLED CAP 1,020.60 kWDC / 875.00 kWAC
Column —— Column ” N PROJECT LOCATION | CHONBURI
5 EPEREEn il 2 PROJECT TYPE SOLAR FLOATING
250, 800 . 1000 , 800 . 250,/ Euless
/f B}, TUBE 50x50x2.3 mm. ARCHIECTIEE S
| (SIE) EHE) l\ A 1] | @ )
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U-6 PVsyst Solar Floating




Version 7.4.2

@PVSYST

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: AICHI FORGE SOLAR

Variant: Floating-C
Unlimited sheds
System power: 1030 kWp
AICHI FORGE - Thailand

Author
Greenergy (Thailand) Co. Ltd (Thailand)



Project: AICHI FORGE SOLAR () REENERGY
Variant: Floating-C

PVsyst V7.4.2

VC7, Simulation date:
16/12/23 22:44

with v7.4.2
Project summary

Geographical Site Situation Project settings
AICHI FORGE Latitude 13.11 °N Albedo 0.20
Thailand Longitude 101.03 °E

Altitude 41 m

Time zone UTC+7
Meteo data
AICHI FORGE

Meteonorm 8.0 (1996-2015), Sat=44% - Synthetic

System summary

Grid-Connected System Unlimited sheds

PV Field Orientation Near Shadings User's needs
Sheds Mutual shadings of sheds Unlimited load (grid)
Tilt 5°

Azimuth 30 °

System information

PV Array Inverters

Nb. of modules 1760 units Nb. of units 7 units

Pnom total 1030 kWp Pnom total 875 kWac
Pnom ratio 1177

Results summary
Produced Energy 1417322 kWh/year Specific production 1377 kWh/kWpl/year Perf. Ratio PR 79.70 %

Table of contents

Project and results summary
General parameters, PV Array Characteristics, System losses

Main results
Loss diagram
Predef. graphs
P50 - P90 evaluation

© 0N WN

16/12/23 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 2/9



PVsyst V7.4.2
VC7, Simulation date:
16/12/23 22:44

with v7.4.2

Project: AICHI FORGE SOLAR
Variant: Floating-C

() REENERGY
\

Grid-Connected System
PV Field Orientation

General parameters

Unlimited sheds

Orientation Sheds configuration Models used
Sheds Nb. of sheds 60 units Transposition Perez
Tilt 5° Unlimited sheds Diffuse Perez, Meteonorm
Azimuth 30 ° Sizes Circumsolar with diffuse

Sheds spacing 1.30 m

Collector width 113 m

Ground Cov. Ratio (GCR) 86.9 %

Top inactive band 0.02 m

Bottom inactive band 0.02 m

Shading limit angle

Limit profile angle 33.0°
Horizon Near Shadings User's needs
Free Horizon Mutual shadings of sheds Unlimited load (grid)

PV Array Characteristics
PV module Inverter
Manufacturer Longi Solar Manufacturer Sungrow
Model LR5-72HTH-585M Model SG125CX-P2
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 585 Wp Unit Nom. Power 125 kWac
Number of PV modules 1760 units Number of inverters 7 units
Nominal (STC) 1030 kWp Total power 875 kWac
Array #1 - PV Array
Number of PV modules 1512 units Number of inverters 6 units
Nominal (STC) 885 kWp Total power 750 kWac
Modules 84 Strings x 18 In series
At operating cond. (50°C) Operating voltage 180-1000 V
Pmpp 823 kWp Pnom ratio (DC:AC) 1.18
U mpp 723 V Power sharing within this inverter
I mpp 1138 A
Array #2 - Sub-array #3
Number of PV modules 180 units Number of inverters 9 * MPPT 8% 0.8 unit
Nominal (STC) 105 kWp Total power 93.8 kWac
Modules 10 Strings x 18 In series
At operating cond. (50°C) Operating voltage 180-1000 V
Pmpp 98.0 kWp Pnom ratio (DC:AC) 1.12
U mpp 723 V No power sharing between MPPTs
I mpp 135 A
Array #3 - Sub-array #2
Number of PV modules 68 units Number of inverters 3 * MPPT 8% 0.3 unit
Nominal (STC) 39.8 kWp Total power 31.3 kWac
Modules 4 Strings x 17 In series
At operating cond. (50°C) Operating voltage 180-1000 V
Pmpp 37.0 kWp Pnom ratio (DC:AC) 1.27
U mpp 683 V
I mpp 54 A
16/12/23 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 3/9



PVsyst V7.4.2
VC7, Simulation date:
16/12/23 22:44

with v7.4.2

Project: AICHI FORGE SOLAR
Variant: Floating-C

Total PV power
Nominal (STC)
Total

Module area

Cell area

PV Array Characteristics

Total inverter power

1030 kWp Total power

1760 modules Number of inverters
4547 m? Pnom ratio

4220 m* No power sharing

() REENERGY
\

875 kWac
7 units
1.18

Array Soiling Losses

Array losses

Thermal Loss factor

LID - Light Induced Degradation

Loss Fraction

Array #3 - Sub-array #2
Global array res.

Loss Fraction

Loss Fraction 3.8 % Module temperature according to irradiance Loss Fraction 1.5 %
Uc (const) 20.0 W/m2K
Uv (wind) 0.0 W/m?K/m/s

Module Quality Loss Module mismatch losses Strings Mismatch loss

Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP Loss Fraction 0.3 %

IAM loss factor

Incidence effect (IAM): User defined profile

0° 40° 50° 60° 70° 75° 80° 85° 90°
1.000 1.000 1.000 1.000 0.960 0.910 0.840 0.690 0.000
DC wiring losses

Global wiring resistance 10 mQ

Loss Fraction 3.0 % at STC

Array #1 - PV Array Array #2 - Sub-array #3

Global array res. 21 mQ Global array res. 174 mQ

3.0 % at STC Loss Fraction

412 mQ
3.0 % at STC

3.0 % at STC

Inv. output line up to MV transfo
Inverter voltage

Loss Fraction

Inverter: SG125CX-P2
Wire section (7 Inv.)
Average wires length

MV line up to Injection
MV Voltage

Wires

Length

Loss Fraction

AC wiring losses

400 Vac tri
0.50 % at STC

Copper 7 x 3 x 95 mm?

28 m

22 kV

Copper 3 x 4 mm?

507 m
0.50 % at STC

16/12/23

PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand)
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PVsyst V7.4.2
VC7, Simulation date:
16/12/23 22:44

with v7.4.2

Project: AICHI FORGE SOLAR
Variant: Floating-C

() REENERGY

AC losses in transformers

MV transfo

Medium voltage
Transformer parameters
Nominal power at STC

Iron Loss (24/24 Connexion)
Iron loss fraction

Copper loss

Copper loss fraction

Coils equivalent resistance

22 kV

1.02 MVA

1.02 kVA

0.10 % at STC

9.14 kVA

0.90 % at STC
3x1.42 mQ

16/12/23

PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand)
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Project: AICHI FORGE SOLAR

() REENERGY
Variant: Floating-C -/

PVsyst V7.4.2
VC7, Simulation date:
16/12/23 22:44

with v7.4.2

Main results

System Production

Produced Energy 1417322 kWh/year Specific production

Perf. Ratio PR

1377 kWh/kWplyear
79.70 %

Normalized productions (per installed kWp) Performance Ratio PR

4 T T T T T T T T T T
Lc: Collection Loss (PV-array losses) 0.83 kWh/kWp/day
Ls: System Loss (inverter, ...) 0.13 kWh/kWp/day

| I [ | ! | ! | |
0.797

|
- PR: Performance Ratio (Yf/ Yr) :

Normalized Energy [kWh/kWp/day]
IN

eful energy (inverter output) 3.77 kWh/kWp/day

Performance Ratio PR

Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m?2 kWh/m? °C kWh/m? kWh/m? kWh kWh ratio
January 134.6 64.41 26.35 140.4 132.4 119952 115929 0.802
February 132.9 74.56 27.47 136.5 128.8 116333 112486 0.800
March 158.3 87.36 28.73 160.2 151.3 135323 130874 0.794
April 172.5 82.82 29.59 172.6 163.3 145030 140318 0.790
May 157.6 91.54 29.99 155.4 146.6 131471 127190 0.795
June 145.8 80.88 29.18 143.3 135.3 121422 117399 0.796
July 148.7 86.75 29.14 146.7 138.4 124765 120649 0.799
August 140.8 76.04 28.90 139.9 132.2 118315 114330 0.794
September 130.6 67.81 27.85 131.9 124.6 111660 107876 0.794
October 133.9 75.13 27.78 1371 129.4 116470 112518 0.797
November 124 .1 63.97 27.21 128.4 121.2 109617 105896 0.801
December 129.6 67.19 26.64 134.9 127.3 115733 111856 0.805
Year 1709.3 918.46 28.24 1727 1 1630.6 1466091 1417322 0.797
Legends
GlobHor Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globlinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings

16/12/23 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 6/9




PVsyst V7.4.2

VC7, Simulation date:
16/12/23 22:44

Project: AICHI FORGE SOLAR
Variant: Floating-C

() REENERGY
\

with v7.4.2
Loss diagram
1709 kWh/m? Global horizontal irradiation
+1.0% Global incident in coll. plane
-0.876% Near Shadings: irradiance loss
-0.995% IAM factor on global
-3.800% Soiling loss factor
1631 kWh/m? * 4547 m? coll. Effective irradiation on collectors
efficiency at STC = 22.71% PV conversion
1683249 kWh Array nominal energy (at STC effic.)
-0.727% PV loss due to irradiance level
-7.696% PV loss due to temperature
-1.500% LID - Light induced degradation
-1.300% Mismatch loss, modules and strings
-1.875% Ohmic wiring loss
1471416 kWh Array virtual energy at MPP
-1.806% Inverter Loss during operation (efficiency)
N -0.369% Inverter Loss over nominal inv. power
N 0.000% Inverter Loss due to max. input current
N 0.000% Inverter Loss over nominal inv. voltage
N -0.003% Inverter Loss due to power threshold
N 0.000% Inverter Loss due to voltage threshold
N -0.009% Night consumption
1439351 kWh Available Energy at Inverter Output
N -0.241% AC ohmic loss
g) -1.052% Medium voltage transfo loss
N -0.243% MV line ohmic loss
1417322 kWh Energy injected into grid
16/12/23 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 7/9



Project: AICHI FORGE SOLAR () REENERGY
. . \
Variant: Floating-C

PVsyst V7.4.2
VC7, Simulation date:
16/12/23 22:44

with v7.4.2

Predef. graphs
Daily Input/Output diagram

7 T I T | T I T I T I T I T Li
o Values from 01/01 to 31/12

Useful out system energy [MWh/day]

l 1 l L l L l 1 l L l ]
0 1 2 3 4 5 6 7 8
Global incident in coll. plane [kWh/m?/day]

System Output Power Distribution

40 T T T T T T T T T
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Project: AICHI FORGE SOLAR

PVsyst V7.4.2

VC7, Simulation date:
16/12/23 22:44

Variant: Floating-C

() REENERGY
\

with v7.4.2
P50 - P90 evaluation
Meteo data Simulation and parameters uncertainties
Source Meteonorm 8.0 (1996-2015), Sat=44% PV module modelling/parameters 1.0 %
Kind Monthly averages Inverter efficiency uncertainty 0.5 %
Synthetic - Multi-year average Soiling and mismatch uncertainties 1.0 %
Year-to-year variability(Variance) 59 % Degradation uncertainty 1.0 %
Specified Deviation
Climate change 0.0 %
Global variability (meteo + system) Annual production probability
Variability (Quadratic sum) 6.2 % Variability 87.4 MWh
P50 1417.3 MWh
P90 1305.2 MWh
P75 1358.4 MWh
Probability distribution
0.50 B T I T I T I T I T T i
045 e
B P50 = 1417.3 MWh ]
0.40 — —
035 -
E P75 = 1358.4 MWh E
0.30 |- -
z " 1
= oasf —:
<]
S " ]
020 -
B P90 = 1305.2 MWh ]
0.15f .
0.10f -
005} -
0.00 L l L l L l L l L -
1100 1200 1300 1400 1500 1600 1700

E_Grid system production MWh
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AMARNUIN U

U-1 PVsyst Solar Rooftop




Version 7.4.0

@ PV/SYST

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: AICHI FORGE SOLAR

Variant: Solar Roof-D
No 3D scene defined, no shadings
System power: 1029 kWp
AICHI FORGE - Thailand

Author
Greenergy (Thailand) Co. Ltd (Thailand)



Project: AICHI FORGE SOLAR () REENERGY
Variant: Solar Roof-D e

PVsyst V7.4.0

VC5, Simulation date:
05/08/23 15:52

with v7.4.0
Project summary

Geographical Site Situation Project settings
AICHI FORGE Latitude 13.11 °N Albedo 0.20
Thailand Longitude 101.03 °E

Altitude 41 m

Time zone UTC+7
Meteo data
AICHI FORGE

Meteonorm 8.0 (1996-2015), Sat=44% - Synthetic

System summary

Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 3 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/120 °
3/-60 °
2/120°
System information
PV Array Inverters
Nb. of modules 1759 units Nb. of units 7 units
Pnom total 1029 kWp Pnom total 875 kWac
Pnom ratio 1.176

Results summary
Produced Energy 1405185 kWh/year Specific production 1366 kWh/kWp/year Perf. Ratio PR 80.09 %

Table of contents

Project and results summary
General parameters, PV Array Characteristics, System losses
Main results
Loss diagram
Predef. graphs

o ~N O WN
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PVsyst V7.4.0
VC5, Simulation date:
05/08/23 15:52

with v7.4.0

Project: AICHI FORGE SOLAR
Variant: Solar Roof-D

Grid-Connected System

PV Field Orientation
Orientation

General parameters

() REENERGY
\

No 3D scene defined, no shadings

Sheds configuration

Models used

(Custom parameters definition)
Unit Nom. Power
Number of PV modules
Nominal (STC)
Sungrow Optimizer
Model
Unit Nom. Power
Input modules

Array #1 - PV Array
Mixed orient.

#1/2: 31/9 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

U mpp

I mpp

Array #2 - Sub-array #2
Orientation

Tilt/Azimuth

Number of PV modules
Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

U mpp

I mpp

Array #3 - Sub-array #3
Orientation

Tilt/Azimuth

Number of PV modules
Nominal (STC)

Optimizer Array

585 Wp
1759 units
1029 kWp

SP600S
600 W
One module

3/120 °
3/-60 °
1040 units
608 kWp
40 Strings x 26 In series

566 KWp
1045 V
542 A

#1
3/120 °
225 units
132 kWp
9 Strings x 25 In series

122 KWp
1005 V
122 A

#1
3/120 °
54 units
31.6 kWp
2 Strings x 27 In series

Fixed planes 3 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/120° Diffuse Perez, Meteonorm
3/-60 ° Circumsolar with diffuse
2/120 °
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Longi Solar Manufacturer Sungrow
Model LR5-72HTH-585M Model SG125CX-P2_(10)

(Custom parameters definition)

Unit Nom. Power
Number of inverters
Total power

Number of inverters
Total power

Operating voltage
Pnom ratio (DC:AC)

Power sharing within this inverter

Number of inverters
Total power

Operating voltage
Pnom ratio (DC:AC)

Power sharing within this inverter

Number of inverters
Total power

2*MPPT 10% 0.2 unit

125 kWac
7 units
875 kWac

4 units
500 kWac

180-1000 V
1.22

1 unit
125 kWac

180-1000 V
1.05

25.0 kWac

05/08/23
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PVsyst V7.4.0
VC5, Simulation date:
05/08/23 15:52

with v7.4.0

Project: AICHI FORGE SOLAR
Variant: Solar Roof-D

At operating cond. (50°C)
Pmpp
U mpp
I mpp

Array #4 - Sub-array #4
Orientation

Tilt/Azimuth

Number of PV modules
Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

U mpp

I mpp

Array #5 - Sub-array #5
Orientation

Tilt/Azimuth

Number of PV modules
Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

U mpp

I mpp

Array #6 - Sub-array #6
Orientation

Tilt/Azimuth

Number of PV modules
Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

U mpp

I mpp

Total PV power
Nominal (STC)
Total

Module area

Cell area

() REENERGY
\

PV Array Characteristics

Operating voltage
29.39 kWp Pnom ratio (DC:AC)
1085 V

27 A

#3
2/120 °
234 units Number of inverters
137 kWp Total power
9 Strings x 26 In series
Operating voltage

127 kWp Pnom ratio (DC:AC)
1045 V Power sharing within this inverter
122 A
#3
2/120 °
182 units Number of inverters

106 kWp Total power
7 Strings x 26 In series
Operating voltage

99.1 KkWp Pnom ratio (DC:AC)
1045 V No power sharing between MPPTs
95 A
#3
2/120 °
24 units Number of inverters
14.04 kWp Total power

1 String x 24 In series
Operating voltage

13.06 kWp Pnom ratio (DC:AC)

964 V

14 A
Total inverter power

1029 kWp Total power
1759 modules Number of inverters
4544 m? Pnom ratio
4217 m? No power sharing

7 *MPPT 10% 0.7 unit

1*MPPT 10% 0.1 unit

180-1000 V
1.26

1 unit
125 kWac

180-1000 V
1.10

87.5 kWac

180-1000 V
1.22

12.5 kWac

180-1000 V
1.12

875 kWac
7 units
1.18

Array Soiling Losses

Array losses

Thermal Loss factor

LID - Light Induced Degradation

Loss Fraction 4.0 % Module temperature according to irradiance Loss Fraction 1.5 %
Uc (const) 20.0 W/m2K
Uv (wind) 0.0 W/m2K/m/s
Module Quality Loss Module mismatch losses
Loss Fraction 0.0 % Loss Fraction 0.0 % at MPP
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PVsyst V7.4.0
VC5, Simulation date:
05/08/23 15:52

with v7.4.0

Project: AICHI FORGE SOLAR

Variant: Solar Roof-D

IAM loss factor
Incidence effect (IAM): User defined profile

Array losses

() REENERGY
\

0° 40° 50° 60° 70° 75° 80° 85° 90°
1.000 1.000 1.000 1.000 0.960 0.910 0.840 0.690 0.000
DC wiring losses
Global wiring resistance 10 mQ
Loss Fraction 5.5 % at STC
Array #1 - PV Array Array #2 - Sub-array #2
Global array res. 115 mQ Global array res.

Loss Fraction

Array #3 - Sub-array #3
Global array res.

Loss Fraction

Array #5 - Sub-array #5
Global array res.

Loss Fraction

5.5 % at STC

2398 mQ
5.5 % at STC

660 mQ
5.5 % at STC

Loss Fraction

Array #4 - Sub-array #4

Global array res.

Loss Fraction

Array #6 - Sub-array #6

Global array res.

Loss Fraction

4263 mQ
5.5 % at STC

5.5 % at STC

5.5 % at STC

Inv. output line up to injection point
Inverter voltage

Loss Fraction

Inverter: SG125CX-P2_(10)
Wire section (7 Inv.)
Average wires length

400 Vac tri
1.00 % at STC

Copper 7 x 3 x 70 mm?

41 m

AC wiring losses

05/08/23
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Project: AICHI FORGE SOLAR

() REENERGY
Variant: Solar Roof-D e

PVsyst V7.4.0
VC5, Simulation date:
05/08/23 15:52

with v7.4.0

Main results

System Production

Produced Energy 1405185 kWh/year Specific production

Perf. Ratio PR

1366 kWh/kWp/year
80.09 %

Normalized productions (per installed kWp) Performance Ratio PR

4 T T T T T T T T T T
Lc: Collection Loss (PV-array losses) 0.82 kWh/kWp/day
Ls: System Loss (inverter, ...) 0.11 kKWh/kWp/day

| I [ | ! | ! | |
0.801

|
- PR: Performance Ratio (Yf/ Yr) :

Normalized Energy [kWh/kWp/day]
IN

eful energy (inverter output) 3.74 kWh/kWp/day

Performance Ratio PR

Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m? kWh/m? °C kWh/m? kWh/m? kWh kWh ratio
January 134.6 64.41 26.35 133.4 126.5 114392 111100 0.810
February 132.9 74.56 27.47 132.1 125.3 112806 109560 0.806
March 158.3 87.36 28.73 157.8 149.7 133354 129464 0.797
April 172.5 82.82 29.59 172.6 164.0 144664 140400 0.790
May 157.6 91.54 29.99 157.7 149.5 133221 129368 0.797
June 145.8 80.88 29.18 146.2 138.8 123690 120044 0.798
July 148.7 86.75 29.14 149.2 141.5 126665 122997 0.801
August 140.8 76.04 28.90 140.9 133.8 118960 115412 0.796
September 130.6 67.81 27.85 130.6 123.9 110560 107278 0.798
October 133.9 75.13 27.78 133.5 126.7 113585 110252 0.803
November 124 .1 63.97 27.21 123.0 116.7 105274 102240 0.808
December 129.6 67.19 26.64 128.1 121.4 110179 107070 0.813
Year 1709.3 918.46 28.24 1705.0 1617.9 1447350 1405185 0.801
Legends
GlobHor Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globlinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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Project: AICHI FORGE SOLAR
Variant: Solar Roof-D

PVsyst V7.4.0

VC5, Simulation date:
05/08/23 15:52

() REENERGY
\

with v7.4.0
Loss diagram
1709 kWh/m? Global horizontal irradiation
-0.257% Global incident in coll. plane
-1.150% IAM factor on global
-4.000% Soiling loss factor
1618 kWh/m?2 * 4544 m? coll. Effective irradiation on collectors
efficiency at STC = 22.71% PV conversion
1669259 kWh Array nominal energy (at STC effic.)
-0.740% PV loss due to irradiance level
-7.625% PV loss due to temperature
-0.437% Optimizer efficiency loss
-1.499% LID - Light induced degradation
0.000% Module array mismatch loss
-3.517% Ohmic wiring loss
-0.006% Mixed orientation mismatch loss
1447920 kWh Array virtual energy at MPP
-2.447% Inverter Loss during operation (efficiency)
N -0.035% Inverter Loss over nominal inv. power
N 0.000% Inverter Loss due to max. input current
N -0.005% Inverter Loss over nominal inv. voltage
N -0.001% Inverter Loss due to power threshold
N 0.000% Inverter Loss due to voltage threshold
M -0.009% Night consumption
1411782 kWh Available Energy at Inverter Output
\) -0.467% AC ohmic loss
1405185 kWh Energy injected into grid
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PVsyst V7.4.0

Project: AICHI FORGE SOLAR

VC5, Simulation date:

05/08/23 15:52
with v7.4.0

Energy injected into grid [MWh/day]

Energy injected into grid [MWh / class of 10 kW]

Variant: Solar Roof-D

Predef. graphs

Daily Input/Output diagram

() REENERGY
\

i T T T |

L

o Values from 01/01 to 31/12

| L |

I

L

Global incident in coll. plane [kWh/m?/day]

System Output Power Distribution

3 4

5

as T T T I

30

25

20

Values from 01/01 to 31/12

e oy ey

300 400

500
power injected into grid [kW]

700 800
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