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Following designs of Solar Module Mounting Structure submitted by M/S Ethos Power Pyl Lid
§. No. | Structure Table Size Drawing No. |

01 & Modules Mounting Structure | SEPL/VT/PO2202021/M01

2|  Modules Mounting Structurs | SEPL/V T/P0220202 1/M02
have heen checked & evaluated using 5TAAD Pro report for various paranweters as per IS 875 : 2013, s
800 : 2007 for a wind speed of 153kmph and hence it is approved.

The shave designs have heen compared with “Indicative MNRE Design” of the tender no. NIT/Bid
Documient No. EESLIDA2019-20/K USUM/SW PS/Phase-01/0fT Grid 192007012 dated 2 L08-2019
{Section 4, Annexure - A) and had heen found to be improved alternative over “Indicative MNRE
Design™ us shown below:

S. | Feature Improvement in ALTERNATE Design | Advantage of lmprovement

No.

01 | Higher Wind ALTERMATE Design can withstand o wind speed of | Withstanding Higher wind speed |
Speed 155kmph which is higher than the requirement of would result in a better
withstunding 150kmph by MNRE, reliability and |longer life of the
capacity . MM

02 | All parts per All the members used in ALTERNATE Design are 100% conformity to BIS would
BIS standards | as per 15 1161 where as several members of MNRE result in better quality
Diesipn are noi conforming 1S 1161, (Refer Annexure
01

03 | Suitability of As per MNRE Annexure - A of the tender document, | - The proposed foundation 15
Foundation for | foundation is with base plate and direct pilling design mare suitahle for sandy soils
different soil is used, = Pile cap of 200mm will
Lypes. The “ALTERNATE Design” has piling foundation ensure that there is no

and such type of foundation is better suited for all damage to MMS due to
types of soils including soils having low bearing water logging.
capacity,
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1. GENERAL:

2.15COPE

This document covers the Analysis & Design of Fixed typeSolar PV Module
mounting struciure at an angle of tilt 25 degree for at 155kmph wind Speed,

2.2UNITS OF MEASUREMENTS
Units of measurements used in analysis shall be of S Units.
2.3CODES AND REFERENCE
I_Fn]luudﬂg have been referred for analysis and design ol the MMS 4,
Project Reference Drawings/Documenis
1 e Geo-Technical Investigation
2 [ m—— Plot Plan
3 S Muduile G4
Indian Standard Codes
Plain and Reinforced Concrete - Code of
4 | IS456- 2000 Practi
: Code of practice for the design loads for
_5 3875 Part 1.5 2 building and structures
Code of practice for the design loads for building]
i ISB75: Part3- 2015 | and structures - Wind
Lavads
: Code of practice for general canstructon in
T NIRRT | of hot e
8 |[IS801: 1975 Code of practice for cold formed stoesl
. Specifications for cold formed lght gauge
9 [15811:1987 tructural steel secti
10 IS: 2062 ::iLmJIEd medium and high tensile stroctural




2.AMATERIAL PROPERTIES;

mnerinl Property Value Units
Density 25 kM /m?
sancrete: | Characteristic Strength 25 N/m?
Muodulus of Elasticity 25000 N/m?
High Dengity TRS KN fm?
Srtags Characteristic Strength 500 N /m?
Reinforcing | i
Steeel Modulus of Elasticity 200000 N/m?
Density 7R5 kN fm
s | Characteristic Strongth 350000 kN/ms
Modulus of Elasticity 250000 N/m?
Z.5PLANT INFORMATION:
Location of Site: India
Basic Wind Speed: 43 m /s (155kmph)
1.6 SOFTWARE USED:
Below listed software are used for the structural analysis and design;
5 No. | Software Name Develaped By Usages
Research Structural
1 | STAAD Pro Engineers Ing. , Analysis And
Berkely, USA Design
In-house developed MS -Excel
2 s 4 R T S e e Load Calculations




2.1 Load Calculation:

| Dead Load Calenlatign:- UDL LOAD [

Slodyle =

fistae X H Lastipth (mam) | Wighh {mun) Mo
1964 Bls 8

W imodels - 238 K v madily

Weight of & modules - 134 Ky

Module i = |25 Foitrait

Bar 109 L for ons - 134 Kg's

Purhn - 3 iy

Total Legth of purlis = |12 _’_-

U] fond ot purlin = |oale N

AlLdead loads kate been applied as ad) lowd by comuisdering ihe medules are in constant tonch

WA e parlin upper e
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SIGN CONVENTION
*TOWARDS THE STRUCTURE (SUCTION), - AWAY FROM THE STRUCTURE [UPLIFT)
For calculating the force on the panels from the pressure calculated above, we
need pressure coefficient. The current structure falls under mono-slope free
rowfs, Pmmmmdmthm-ﬂmnmruﬁmmmmﬂn;mm

7.3.3.2, Table B, IS: B75, Part3 - 2015, The pressure coefficients for a monag-slope
free roof of 05 tit angle and solidity ratio of 0.
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2.2 LOAD COMBINATION
LOAD LA LOAD NAME
| TYPE i
Priemury I DEAD LOAD STRUMCTURE
Primary 2 WML LOWATY X+
Pritrary 3 WIND LOAD X- |
Primary 4 WIND LOAD Z+ UPWARD
~ Primary ] WIND LOAD 2- DOWNWARD
Combinstion & I DEAD LOAD + | WINDLOAD %+
Cambination 7 | DEAD LOAD + | WIND LOAD -
Combination 1 | EAD LOAD + | WIND LOAD Z+ UPWARAD
Combination ] 1 DEADR LOAD + | WIND LOAD Z- DOWNWARD
Combinmtion i ||:|Emma.|}+1wanﬂmx++|wmeumz+urwmw
Combination 11 me.mmﬁn*tmmm.\.an :wmummz—mwwmn
Comibslnation |2 | DEAD LOAD + | WIND LOAD %+ 1 WINLY LOAD Z= LW ARD
Comhiration 13 1 DEAD LOAD + | WIND LOAD X- + | WIND LOAD 7- DOWNWARD
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3. STAAD MODEL:

NODE NUMBER
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BEAM NUMBER

4. DEFLECTION CHECK:
As per IS B00:2007, following table: can be z o

Taksle & Jirflrrrion 1imin
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Column deflection check:

T.11Fm

Maximum deflection in Column = 2592 mm
Permissible limit for deflection in Column =117/ 240 = 4.65 mm >3.592, Hence DK

Rafter deflection chieck:

Maximum deflection in Rafter = 15.784 mm
Permissible limit for deflection in Rafter =3003/ 180 = 16.683mm >15.784, Hence OK




Maximum deflection in Purlin =14.922 mm
Permissible limit for deflection in Purtin =3000/ 180 = 16,66mm >14.922, Hence OK

5. REACTION SUMMARY:

] Borwontal | Vertical | Woraosal Mismeni
[ Fy Fr M My Wi
ke n w_ | wnm | wwem | awm
1 |1 CEADLDA 0000 a4 o 0185 | nooe L0000
WD LOA 1201 000 LY o 000 0030 1378
3 WD LA 1201, g000 o000 EL1 ) oo 1378
4 WD LA 008 fhesl a5 £ ez 0088  -pone
= Wi LoA 6000 5| 3088 ATT om0 L
£ 1 DEAD LD 1201 | 3T 0 800 oms o 1378
7T 1DEARL 12061 237 el aws oaE  .ian
Ilmml 0008 AT ase a0 2 8o ET
81DEAD LD 0 408 Eg1g 1186 s <0 000 | LE
101 DEADL 1301 AT ae% aow o 1
111 DEAD L 1281 2810 | 1108 1642 F- 1571 |
137 DEAD L | 1201 2787 “45E 407 oms
131 DEAD L 1301 | ase 1108 38 (- T E




6. UTILITY RATIO;
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7. CONCLUSION:
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cold-formed light gauge steel structural members in general  building

construction, 1S B75- Part 2 : Wind Loads and IS 875-Part 1:
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8. STAAD INPUT DATA:
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9. STAAD OUTPUT:
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1. GENERAL:

2.15COPE

This document covers the Analysis & Design of Fixed typeSalar PV Module
mounting structure at an angle of tilt Z5 degree for at 155kmph wind speed.

2. 2UNITS OF MEASUREMENTS

Units of measurements used in analysis shall be of 5] Units,
2.3CODES AND REFERENCE

Following have been refarred for analysis and design of the MMS

Project Reference Drawings/Documents

1 ——— Gea-Technical Investigation

z e —— e Plot Plan

3 e Module GA

Indian Standard Codes
Plain and Reinforced Concrete - Code of

4 15 456 - 2000 Practics

S Code of practice For the design loads for

Code of practice for the design loads for building
(7] ISB75: Part 3- 2015 and structures - Wigd
Loads

7| 1S800: 2007 (WSD) xfgffmﬂnmmmm.m in

8 | I5801:1975 Code of practice for cold formed steel
Specifications for cold formed light gange

2 | I5811: 1987 structural stez! sections
|_l|:! ll&:ﬂa: :It‘:ﬂ“mmmmmam high tensile structural




Z.AMATERIAL PROPERTIES:

Material Property Value Units
Donsity 25 kN/m?
s | Charectertcic Strengih 25 M2
Modulus of Elasticity 25000 N/m?
High Density TES kN fm®
Strength
Reinforcing Characteristic Strength 500 N/m
Steel Modulus of Elasticity 200004 N/m:?
Density 785 KM /s
Structural
Steel Characteristic Strength 350000 kN/m#
Modulus of Elasticity 250000 N/m#
2.5PLANT INFORMATION:
Location of Site: India
Basic Wind Speed: 43 m/s (155kmph)
2.6 SOFTWARE USED:

Below listed software are used for the structural analysis and design;

Pragrams

5. No. | Software Name Developed By Usages
1 STAAD Pro Engineers Inc., Analysis And
Berkely, USA Design
2 Mowie develoged M pocel | ~ | Load Calculations




2. LOADS:
2.1 Load Calculation:

UDL LOAD |
Tﬂﬂih} Wikth {mm)
164 @8
218 kg vinodule
o N
%2 Partrail
‘5
2.02 m
10 |-
0.110 N

%
E

£
§




Calculating pressure coefficient for mono-slope roof:
.r_—F o _1—
v I

SIGN CONVENTION
+TOWARDS THE STRUCTURE (SUCTION), - AWAY FROM THE STRUCTURE (UPLIFT)
For calculating the foree on the panels from the pressure calculated above, we
need pressure coefficient. The current structure falls under mono-slope free
rooff, Freuummeﬂidmtﬁrmm-ﬂuptmnflsfﬂmdwirefuﬂngmﬂm

7.3.32, Table 8, 15: 875, Part3 - 2015, The pressure coefficients for a mono-shope
free roof of 05 tilt angle and =olldity ratio of 0,
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2.2 LDAD COMBINATION
LOAD LiC LOAD NAME
TYPE —
Primary 1 DEAD LOAD STRUCTLURE
Primary 2 WIND LOAD X+
Primmary 3 WINDY LOw[) X-
Primary 4 WIND LEAD 2y UPWARD
Primaey 3 WIND LOAD 7~ DOWHNWARD
Combinstion [ | DEAD LOAD + | WIND LOAD X+
 Combinndion | 7 | DEAD COAD = 1 WIND LOAD %=
Comblnaton ] :uﬁnLuTuHﬁTmmmzwpwm
Coambination ] | BEAD LOAD + | WIND LDAD 7- DOWNWARD
Combinnt s 7] | DEAD LOAD + T WIND LOAD X+ + | WIND LOAD 1-1!1’“’“1:
Combination | 11 | DEAD LOAD + | WIND LOAD %0 7T WIND LOAD Z- DOWNW ARD
Combinsinn (] I DEAD 1 1 WIND LOAD X-+ | WIND LOAD 7+ UPWARD
Combimation [E] I DEAD LOAD + | WIND LOAD X3 1 WiND LOAD Z- DOWNWARD

\.-rﬂ




3. STAAD MODEL:

NODE NUMBER




