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Dr. Jayaramappa N

Professor
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080-22961155
91-04803006449 ‘
E-tuail:jakasauj@guiaif.com

DATE : 23-06-2020

SUB : TPSSL DESIGN IMPROVEMENT SUMMARY FOR EESL MNRE MMS STRUCTURE

The Tata Power Solar Systems Ltd drawing / document no, TPS-PUMP-EESL-9MMS-002 and TPS-PUMP-
EESL-10MMS-002 was reviewed by us and compared along with the Module Mounting Str uctural

designs provided in the NIT/8id Doc. No.

: EESL/06/2019-20/KUSUM/SWPS/Phase-1/10HP/Off

Grid/192012030. The description of the TPSSL documents is as follows

sl Configuration / Document No. Contents
No. Size
1 3 Module TPS-PUMP-EESL-9MMS-002 | » Report for STAAD-Pro analysis as per IS standard.
Mounting System s Wind toad Calculations as per IS 875
(MMS) » Pile Foundation Design as per IS standard,
» Structural drawings of the Module Mounting
System,
2 10 Module TPS-PUMP-EESL-10MMS-002 | « Report for STAAD-Pro analysis as per IS standard.
Mounting System » Wind Load Calculations as per IS 875
(mMnas) * Pile Foundation Design as per 15 standard.
e Structural drawings of the Module Mounting
System.

The above mentioned TP55L documents have been duly certified by us vide certificates dated 23-05-
2020 which form a part of this document and shal! be read in conjunction with these certificates. The
improvements and advantages of the TPSSL designed structure in comparison to MNRE-2019 design
have been mentioned In the Table 1.0 of Annexure 1 of this document,

L1ST OF ANNEXURES TO THIS DOCUMENT :

ANNEXURE1 | TPSSL DESIGN IMPROVEMENT SUMMARY FOR EESE MNRE MMS STRUCTURE | PAGE2TO 3
ANMEXURE 2 ABOUT BANGALORE UNIVERSITY PAGE4ATO6
AMMEXURE 3 CREDENTIALS OF THE EVALUATOR PAEG 7108
Thanking You

Yours Sincerely

Dr. Jayaramappa N (Bangalore University)
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ANNEXURE 1
TPSSL DESIGN IMPROVEMENT SUMMARY OVER MNRE STRUCTURES

Table 1.0
51 no. Short Description MNRE - 2019 Improved design
ta avaid
1 Additional crogs members No cross beam structural members provided in Adiitional eross beam members have bﬂﬂf“’::fh b
provided, MNRE 2019 MMS designs. The putling are camrying | excess dellection and stresses, This feature is absen st
wight of Lhe rafters. MIRE design. The complote behaviour of the structure has been
modelled and anabpsed an STAAD-Pro software.
2 Top Plate Gussets. 4 nos, Gussets provided on top plate of the & nos, Gussets provided on the top plate of the strecture,
structure,
i Structural Material Strength MNMRE - 2019 puidelines for yield strength ; TPS5L design uses High Yield Strength materials for better safety
Component MNRE Yiold Strength margins :
Furling 250 MPa Companent TPS5L Yield Strength
Rafter 250 MPa Purlins A0 MPa
Baze Column 250 MPa Rafter 310 MPa
Base Column * 31002
all materials grades used in the structure are as per 15 standards.
4 Dimenszions of main structure | Base pole and Supporting pipes are main load TP5SL has used larger diameter base pole and Supporting Pipes
bearing member for the structure. fior high strength and low deflections :
MNRE !ﬂEﬂul-dE"ﬂEi : TP55L Design :
Component MMNRE Diametar Camponent TPS5L Diameter
Base Pole Diamaeter 139 mm Baze Pole Diameter 152 mm
Supporting Pipe 1 dia. 41 mim Supporting Pipe 1 dia. 427 mm
Supporting Pipe 2 dia. 33 mimn Supporting Pipe 2 dia, 337 mm

,..'%nw

Page 2 of 10

Scanned with CamScanner



5L no.

Shart Description

impraved design

structures. The guidelines requires combination of
AMMS , GMMS and BMMS only.

Combination of M5 and foundations required will
be more in case of MNEE recommended structures

since number of modules per structure is hassar,

MBRE = 2019
5 Defections and Stress Structure to be designed as pef 15 875 . MNRE does | Structure designed as per 13 875 Tor 8 wind velocity of 150kmph
ot mention anything on deflection fimits of the | with maximum stress ratio G0.8 %{IMMS) and 33.7% (2004MS).
A to members are 100 loaded.
Structure designed pust oy with miniTium deﬂtﬂ_hnshut ako
with stress considerations hhldlmmmphﬂml.hﬁ
standands.

& Pile design. MNRE |5 sflent on plle design guidelines, File length designed as per [5 2011 waith 200% safety margin
considering utilization of the pile in clay=y soil. Full 2m deep
jangth stee] structure cobumn provided for sub-surface pilz with
surface anchors for adhesion (o pile cap.

Theft proafing. ¥balt type belled foundation which ean be easily Central mounting column which is the heaviest companent of
dismantied with 3 spanner and thus prone (o theft | the strecture has been designed asa fulty embedded structure.
aasily. This cement embedded structure Ganat be dismantled sasily

and thus discouraging theft.
Land Utilization. MMRE has given guidelines for module mounting Tata Power Soler Litd has alternatively developed $MAAS and

10MMAS structures. The aumber af modules per structure in
TPSSL design are more compared 1o FANRE structure hence
require lesser number of structural combinations and
feundations. This leaving more productive tand for agricultural
utllization,
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ANNEXURE 2
ABOUT BANGALORE UNIVERSITY

Bangalore University is located in the Garden Clly of Bangalore aptly halled as the °L.T. Capital of
India’, was established in July 1964 as an off shool of the University of Mysare, primarily to include
institutions of higher learning located in the metropolitan city of Bangalore and the districts of
Bangalore, Kolar and Tumkur, which eventually became a separate university. Initially, the two
premier colleges of the city, the Central College (CC) and the University Visvesvaraya College of
Engineering (UVCE) formed the nucleus ol Bangelore University.

Soon after the establishment of Bangalora University, as a first step In the re-organization of CoUrses
instructions, the University intreduced Honours Courses in the year 1965-66. Three year Honour's
courses in Botany, Chemistry, Economics, English, Geology, Kannada, Mathematics and Zoology
which were offered only at the University Post Graduale Departments have sitracted many briliant
students. Honours passed students were admitted to Post Gradugte Courses on priority and
B.AJB.Sc. graduates, who marginally missed admission to the Post Graduate Courses were given an
opportunity to join the final year Honours course and seek admission 1o Post Graduate Courses,
thereafler, Since 1064, Bangalore University has grown both in size and strength to include a large
number of affiiated colleges, P.G. Centers with a rich diversity of programme options. In consonance
with this expansion, in 1873, the University moved into @ new campus named 'Inana Bharathi’ (JB)
located on a sprawling 1100 acres of land and shifted many of its post graduate departments to this
newdy established campus. At present, the JB Campus houses the office of the Vice Chancellor,
Registrar, Regisirar (Evaluation), Finance Officer and a large number of post graduate departments,
Direclorates, Centres of higher leaming, NSS Bhavan, Outdoor Stadium and other support services.
The University Law College, started in 1048 and The College of Physical Education, started in 1858
are located in the JB Campus. .
The University has also established Gandhi Bhavan, Dr. B.R. Ambedkar Study and Research Centre,
and Centre for Study on Social Exclusion and Inclusive Policy. Bangalore University has completed
Fifty-two years of fruitful existence and has come to be hailed as one of the largest universities of
Asia. Though originally intended lo be a federal university, It has eventually emerged as an affiliating
University. The University was first accredited in 2002 by NAAC with Five Star Status, re-accredited in
the years 2008 and Nov. 2018 in 2™ and 3" Cycles with 'A' Grade.

According 1o QS University Ranking: BRICS-2016, an international agency ranked Bangalore
Univershty at 151 position amongst BRICS nations. As per Hansa Research Survey 2016 published
in THE WEEK-May 29, 2016 Issue, Bangalore Universily Is ranked at No. 15 in the Top Muli
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sciplinary Universities al All India level, al No.9 In the Top Stale Mulli-disciplinary Universities, Nos

in the South Zone and No.1 in the Stale of Karnalaka,

Academically, the Universlty Is structured Into six faculies- Arts, Science, Commerce & Ma
Education, Law and Engineering. It has 48 Post Graduate Depariments, One post graduale Centre 3l
Kolar, (started during 1994-05), four Universly collogos, 684 affilated colleges 3¢ several other
Centres and Directorales of higher learing and research unde its purview. At prasent, the University
offers 50 Post Graduate Courses and Employment Oriented Diploma and Centificate COUrses. The
University has launched the Five years Integraled Courses in Biological Sciences.

nagemen f,

rganizing endowment and extension leclures

The University is also reaching out to the soclety by o
through its Prasaranga

apart from bringing out publications on issues of conlemporary relevance
division.
Bangalore University has achieved milestones by establishing MOUSs with Universities and Institutions

tional and international repute, To cater o 2 student population of over three lakhs, the
n higher educalion. The vision of

the cause of higher education in

cf na
University is striving to provide access, expansion and gxcellence i

the University is fo make distinctive and significant contributions to
Humanities. Social Science, Law, Commerce, Science & Technology. The University is providing

gquality teaching and encouragement to research in frantier greas with social relevance that would

refiect its mission and goals aplly symbalized by its amblem ‘JNANAM VIGNANA SAHITHAM'

Undergraduate Engineering Courses offered :

I Civil Engineering

High Way Engineering

Prestressed Concrete Engineering
Structural Engineering
Geo-Technical Engineering.

Water Resources Engineering.
Construction Technical Engineering,
Environmental Engineering.

B
Il. Mechanical Engineering
i,  Electrical and Electronics Englneering.

\V.  Electronics and Communication Englneering.
v. Computer Science & Engineering.
vi.  Information Science & Engineering. '

vil.  Bachelor of Architecture.
post-Graduate M-Tech / M-Arch Courses offered :

1]
=
(=}
]
o
L=
2

4]

UNIVERSITY

repnEw

1. Department of Civil Engineering
1) Structural Engineering
2) Geotechnical Engineering
Page 5of 10
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3) Environmental Engineering
4) Highway Engineering
5) Prestressed Concrete
6) Construction Technology
7) Water Resources Engineering
8) Earthquake Engineering
Il. Department of Mechanical Engineering
8) Machine Design
10) Manufacturing Science and Englneering
11) Thermal Science and Engineering
12) Advanced Materials Technology
lll. Department of Electrical Engineering

13) Power Systems

14) Power Electronics
15) Control and Instrumentation
IV. Department of Electronics and Communication Engineering
16) Electronics and Communication.
V. Department of Computer Science and Engineering
17) Computer Science and Engineering
18) Information Technology
19) Computer Networking
20) Software Engineering
21) Blo Informatics
22) Web Technologles
VI, Department of Architecture
23) Landscape Architecture
24) Project and Construction Management

-
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Dr. Ja n [

Dept Of Civil Engg, UVCE,
Bangalore University, Bangalore

1 Qualifications:
2 Date of Birth
3 Teaching Experience:

4 Publication;
5 Membership:
6 Course Conducted:
7 Committee:
8 Expert Lecture:

CREDENTIALS UAT

B.E[Civil) ,GODT, Davangere 1990
M.E.[Structures), SIT,Tumkur, BU 2001

Ph.D - 2017, Dangalare University

CIC (IGNOU), GATE-1994 Qualified,

22-07-1965

Fram Aug 1991 to 31.10.2002Lecturer and
31.3.2003 Senlor Lecturer, SSIT, Tumkur.

From 3.4.2003 to 25™ .October 2006, Lecture, BMS Evening, Bangalare

from 1.11.2002 1o

From 25" October 2006 to till date UVCE ,Bangalore
Professor From 25" July 2019, UVCE ,Bangalore

41 Journals
27 Papers, 16 International conferences, 10 National conferances

03 papers at Japan ,Presented

01 Paper at USA, Presented

01 Paper at South Korla, Presented
MISTE(Life member),

MICI {Life member)

IGASE

IGS(Life member)

CAD Training Programme (from Auto disk) organized
for Civil Engg Faculty of UVCE ,Bangalore

NISA Training Programme (from Karnes Software)
Proposed for ME Students,

=Y
=
L=
-
£
o
=
L
2

UNIVERSITY

BE and ME Syllabus Revision ,for UVCE ME, SSC Question paper setting ,
BUVTU, and other Universities , SSC questions Papers and selection
commitiee and elc .

1. PES University Bangalore,

2. Ph.D Advisory committee Member MSRIT (VTu),

3. Ph.DDoctoral Committee Member , 7 Siddhartha Academy of

Page 7 of 10 !% 7
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Membership :

Higher Education,

Guidance ; Guldance for 45 ME Students

Nirmithi Kendra Bangalore Rural
Governing Council Member Since 10 years

Reviewer !
Reviewer for ICRITCSA - 2019, International Conference MSRIT

Bangalore, Scopus Indexed Journal,

12 Professional Consultancy Projects

Feasibility Study of RBI Bangalore.
Feasibility Study of BHEL Bangalore.
Feasibility Study of KV schools Bangalore.

Design vetting to ITDM Karolu,

Design vetting to CRPF Belgaum

Design vetting to USMANIA University
Design and vetting to Post office Bullding Bangalore, Devanahalli and T. Narasipur

DCF Office Devanahalli Bangalore .
Design and vetting more than 25 Projects of Bangalore Nirmithi Kendra (Rural)

Design and vetting to BBMP Retaining wall and buildings

Design and vetting to CPWD and MES {Military Engineering Services buildings).

Design and vetting to KIRDL buildings.

Design and vetting to Railway Department.

Design and vetting to PEB structures MES

Design and vetting to BBMP solid waste disposal PEB.

NAIE Doddaballapura to Gouribedunur Serviceability of Bridges.

Nirmithi Kendra Bangalore Rural Governing Council Member Since 10
years. About 150 to 250 Crore projects Design, and Third Party Quality Assurance (TPOA)
Works.

Similar works of state Government, Postal Department and MES Third Party Quality

Assurance (TPQA) Works.
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BANGALORE ~%4+% UNIVERSITY

Dept of Clvil Engineering, UVCE, Jnanabharathl, Bangalore-560056

. ; 080-22961155
Dr. Jayaramappa N 01-9480306449
Professor E-mail;jakasauj@gmail.com
Date : 23-06-2020

7O WHOMSOEVER IT MAY CONCERN

pwg / Doc. Ref : TPS-PUMP-EESL-9MMS-002
NIT/Bid Doc. No. : EESL/06/2019-20/ KUSUM/SWPS/Phase-1/ 10HP/Off Grid/19201 2030

This is to certify that the design and analysis for 9 module mounting structure {TPS‘F’_UMP'EES 3
being offered by M/s Tata Power Solar Systems Limited is reviewed. The design am;'! analysis -uor.k
submitted by M/s Tata Power Solar System Limited is validated to work upto 150km/hr wind speed and is

complying to the EESL NIT/Bid document number mentioned above.
o=

L-SMM5-002)

Thanking You

Yours Sincerely
Dr. Jayaramappa N (Bangalore University)
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BANGALORL A%44% UNIVERSITY

Dept of Clvll Englncerlng, UVCE, Jnanabharathl, Bangalore-560056

e ——
Dr. Jayaramappa N 080-22961 155
Professor 91-9480306449

E+|nnil:jnI-:nsnuj@gnmii.:nm

Date : 23-06-2020

TO WHOMSOEVER IT MAY CONCERN
Dwg / Doc. Ref : TPS-PUMP-EESL-10MMS-D02

NIT/Bid Doc. No. : EESL/06/2019-20/KUSUM/SWPS/Phase-1/10HP/Off Grid/192012030

This is to certify that the design and analysis for 10 module mounting structure (TPs-P UHP‘EESTRL_NE'WSWH
being offered by M/s Tata Power Solar Systems Limited is reviewed. The design and analysis work su f"'m'd by
M/s Tata Power Solar Systems Limited is validated to work upto 150km/hr wind speed and is complying to the

EESL NIT/Bid document number mentioned above.
%ﬁ‘ .

Thanking You

Yours Sincerely

Dr. Jayaramappa N (Bangalore University)
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Tos EESLAGMMS. i TATA POWER SOLAR SYSTEMS LIMITED | secrian. Caloulatian

IPPVRT- T I0RiMS PUMP STRUCTURE ™ SHERT Yot 16

INTRODUCTION

This dosumenl covers struclural design and anafysis of 10 Module Mounting Structure MM Sy for
mounting al selar pancls af Solar Water Pumping System meant for Agricultural, Drinking \Weater and
sther purposes. The analysis has been carried cut using STAAD saflware sitmnilation of the Slrdcture.

The structure has been designed 1o withstand a wind velogily of 150kmph.

1 SCOPE

The scope of the report i limiled to groviding structural design of module maunting structolres as
described in section 5.1. The solar vield analysiz shadow gilects, sonstructian procaduse are aulside
the purview of the reoom.

2 REFERENCE DOC/CODES

15 E'?ﬁ cPart -1 Design.Inaam.‘.u.:x;-EL}.i-ldjrm E:.“.';.I:'i.SWLICt{II'GS — Code of pragtice for Bead Load . ]

| 1= E-ﬁb D Pan -3 " Des;igﬁ load fur"I.E-ui.Idjn;] a..;-';;:l Struﬂtl-]r;:ti - -::cu.:i_e of ;:n'a{:li-f-:.e“!ur win{;II:Jad u_._l
& E.('.ID.: 2007 : Géﬁerai éonstrLl.r:.{i.t_'.l-n In Stu-;s.! - Codé.&mr;:

IS 10?&%@ . Hoid Rc:-i!e“d Car'.‘mnﬂ Sloel Si;eet And Slnp- S|:nét-:-ific:atinn - -

1547501988 | HDZ- Corting on Stucturel Stonl products

I I35 1:3:062 - 2(:-1 1 .I.-l.m R;ﬁlled Meailfm arel Higgh Té.r.n:-;;iln;-: S*dﬁaléiéﬂI-Epl::ﬁifiu:&iiu::ﬂ .

, 1S &1 1"—.1 HE7 .SpECifif;E']t.iUI'; Far Culd II;f:n.rmed L.i"ght (_.augr .Steel. étrumurﬂl Mém.b;r

3 DESIGN BASIS

BASIC DATA ASSUMED FOR STRUCTURAL DESIGN

A MATERIAL CONSTANTS
Characteristic strength of

1 conerete (for foundation) v 25 Nisg.mm
2 Unit wi, of concrale 2400 kg/Cum
3 Unit wi, of steel v 7850 kg/Cuam

Steel grade » 13 2082 BE250A JE250B E350A /1S 4923 Yat 310715
4 1161 Yat 310,
5 Bolt Grade : 8.8
B DEAD LOADS
1 PV ule weight : 24 kg permodule 7 i

af ?ﬁ?;‘\ ’ 12 iy
e £ Y Br. N. fayaramanpa &
Ly = W M.E..{Slfmurﬁj_ P
[: E B""-“G-"-L'DF{{-_T I.:_-:‘_ Ili_ Pfﬁfﬁﬁﬁur
' " fig i Lhepartment of Chl Erginearing

l'\ UNIYEREI Y
] LWCE B ealora LMy
o ol ) ! R niversity,
“’9 i y Berslery - B80 0RG.
R
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ATA POW R SYSTEMS LIMITED | =~ CE e ek
TS EESL-10MMS- T OWER SOLA T SECTION: Caloutation
MNTR-PYRT-F-00 e e

18 MMS PUMP STRUCTURE. SHLLT 4 0f 16
C WIND LOAD
T BasicWind Speed D A2 mis 15875 2015 - Part 2
2 Terrain Category : Categary 3 BS 875 2015 -Part 3
4 Topography factor : 1.0 IS 875 2015 - Part 3
o Importance Factor (k. : 1.0 i3 875 2015 - Part 3
E DESIGN CODES
b Steel Structure » 15 80020070 1S 801 1975
2 Wind load Calculation IS 875 : 2015 Part -3
F SOFTWARE
1 Slructural Analysis 1 STAAD Pro

4 [INPUT DATA

The ingut daza efer module data sheet and tender docursent (e, Structural vanfiguration, Tilt angle,

Murrbers usad, Madule data, i) is as per tender doclrnent,
4.1 STRUCTURAL DESCRIPTION.

The MMS (Module Mounling Structure) supports 10 modules suitable far TPS3L Modules of
dimensions 1.984m x 1.004 m and 1.956m x J.992m and PV Power Tech Module of dimension
1.960 « 0.989m, The modales are arranged in 245 Porfrai arrangerment, The angle of inclination for
seazanal Lk providad is 17 10 20 degree o Ihe horizontal 5o thal inclination can be atljuslod at the
specified His angle, Manual racking with 3 times tracking per day has also bean provided to
rmaximasEe e waler output 5nd enbance the SPY waler pUmping systems, The structure has g single
leq arrangemert, Reactions wers shlained ftom Ine analysts and are used for tie pile Taundsion

design. The membeors weare designied by STAAD Software.

3 STRUCTURAL PRE-REQUISITIES

The follewing are the pre-requisites for the maduie supparting siruciure to gualily far structura and
foundatiar sufficiency sludy,

*  The module suppeding stractare is doemed to have baen designed using relevant |15

codes 1o satisfy both strength and serviceability criteria,

+  BExecution quaity compliance on material quality, safety in construction and Jroper

construction praclices are deemed 1aken care.

o r

P e Oty e G IR
L. M. layaramappas Er (a8 e

4 B JBinscaures). Fr..
Frofzssar
Df_:;!"__'n'] et et Ciy) Enginesring
R T Liriversgiy,
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Ton EESLAOMMS. TATA POWER SOLAR SYSTEMS LIMITED | section Calsulation
NQ_F'—PI"J"P.T.-H-[-JD'] e e e e e s v e ———
16 MMS PUMP STRECTURE SHERT S e
6 STAAD MODELING
8.1 STAAD MODEL
6.2 STAAD MEMBER NUMBER
3,
’.:;
o 5 e
Ay " 2
:. L.?] | .ﬁdn; - 1:;_
o @ ™ s
. . o o«
. ‘?3} 2 Li;. E"':““.‘ N
e .

'.\5 W @ o o

5 ast e 2 _.
) ‘ : .
- ] -T{} 5'
afy . ok
Y S - \P * [ '; " AT

s i ] e

- r, e SEYaratietiio,.
T peptgssol
Ol BRginasnng

: D&paggie;ﬂaig = fnbversy,

Y i - 600 056,
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TATA POWER SOLAR SYSTEMS LIMITED | 5:¢110N: Caoumion
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MTP-PYPT 4001
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o i)
P P Cay
< & R
&
1 a7 o
' . et
o
e
G, & - l
Rk oy S Sl
54, ] S
) B &
r{_: . ] @ e
iy, “oo 2z &
Flka I o o
' st
s LR e
g 3
.
)
i,
ioa,
2
T
C~533*-‘j
B ] ‘__u_<_.'i1§c-r| ________ i wesicns J'f_','_;:.c!ﬁ-_'i_] ‘u.‘wﬁ

_5 o

7 LOAD CALCULATION

The maedute mounting struclure is subjacted to the following loads - fj _
f (3 oty
«  Module dead load i )
O N, Jayasramapa

WS LR ey M
Frofessor
Beparment of Civil Engingernng
UVGE, Bangaiore Winivarsily,
© Bermaslurs - 550 058,

o Vo Load ﬁ
<
71 DEADLOAD (57,
2 g 0
A ccdu e wleadd Tz - ikﬁ

Weight of Module = 24 «g (from Module Data Sheat)

»

= Panel Dimensions = 1.984m x 1.004 m and 1.956m % 0.99%m {from TPSEL Module data
sheets] & 1.860 x 0.989m (fram PY Power Tech Module sheat)

«  Load dug fo moduie + (Weight of the module/Area of meadule) = {length of ihe modules2y

s (£.24/1.984*1.004) x {1.884/2) = 0,42 kN/m

o Sedfweight of madule supporing slructure.
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o TATA POWER SOLAR SYSTEMS LIMITED
TES-FFS] 100N -

MTIP-PVYET-F-00 e e = e
LG MMS PUMPE STRUCTURE ST Tl | g

SECTION: Calculation

e

7.2 WIND LOAD

NG EOAD CALCULATION: [AS PER {S:875 Parf-3 2015) =T

Basic'Wid Spemds 22 s P50 arpn Figg o 1
dan e v = 25 ifor 25 year dosion ifed
Tilange = Z Fram GA DA

gk Co-efliciant. 4i= G Tanlz |

—
Il
=
)
1l
a3

o s

Aause 57
Buiading height = 4 i GA DG

Tervzin, Heig-land Sracire sze faclorn, 2=

Vabie 2
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INTRODUCTION

This document covers structural design and analysis of 2 Maodule Mourding Structure {MMS) for

maunting of salar panels of Solar Waier Pumping System maart for Agrisudura, Drinking Water and
oiher purngses. The analysis has been camied culusing STAAD softwarc simuistion of the structurs.

The structure has baen designad to withstand & wind velocity of 190kmph,

1 SCOPE

The scope of the report is limidsd to providing structural dasign of moduie mounting structure as
gescribed i section 5.3, The salar yweld snalysis shadow effects, construction procedurs are outgice

tha gursisw of the fepod.

2 REFERENCE DCC/CODES

D19 TR Part -1 Design kead for Buiding and Siruclures - Code of praciice for Dead Load

15875 Part-3 Cresiga load for Buiding and Structures — cade of practice for wind ioad

ES B0 2007 Gengral Constrection In Sieel - Code of Practice

1S 1079-2008 Mot Rolled Cari:.:;.r.:;i;l. .S.teei Sheéé ﬁ;r;;i“é'r.,;i"p;:.épauiric:alinn
: 15 47559-1296 HOZ- Coaiir}g .;:.:r.ﬁ“é.t-ruc:iural Slaed products ]
I 1% 2062 —20. 1 o Hoi Rolled Medigim and Hign"%é.ﬁs:]e Struct1.|.|.;.;=|.l.Ié‘;é;.lté;;cificatéon
E Ié 511—1 Se7 Speciination For Cclu:.E. [.:.r:urmed L|gI*Gaur‘c Steel Slruclural Merrifier
|

3 DESIGN BASIS

BASIC DATA ASSUMED FOR STRUCTURAL DESIGN

A MATERIAL CONSTANTS
Characteristic strength of

1 concrete (for foundation} 1 25 Nisg.mm

2 Unit wl, of concrais : 2400 kg/Cu.m

3 Unitwt of sieel 1 7850 kg/Cu.m
|5 2062 E250A7 EAR0A J IS 4923 ¥l 310 /15 1161 Yt
30 -

4 Steel grade : f:}"@l_;z T

DEAD LOADS A e
1 PV module weight : 24 kg per module Professor
: Lrepadmeant of Civd Enginesring

UYCE, Bangaiors Universily,
' Sengalun - 580 (546,
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|
¢ WIND LOAD
1 Basic Wind Spesd D 42 mis IS 875 2015 - Part 3
2 Tarrain Category : Category 3 IS 875 2015 - Part 3
4  Topography factor : 1.0 I8 §75 2015 - Part 3
5 Importance Factor (k) 1.0 IS 875 215 - Part 3
FE DESIGN CODES
1 Steel Structure 1 18 800 20077 IS 801 1975
2 Wind load Calculalion IS 875 : 2015 Part -3
F SOFTWARE
1 Structural Analysis : STAAD Pro

4 [INPUT DATA

Theinput data refer module data shest and tender dooument [, Structurat Sonligurstion, Tilt

angie, Members uged, Modole data, ete}
4.1 STRUCTURAEL DESCRIPTION.

The MMS (Moduie Mounting Straciure} supports @ mocules suitable for TRSSL Madules of dimenrsicrs
1.584m % 1.004 m and {.256m x 0.ES2m and PV Power Tech Moduie of dirmensian 1.260 x 0.988m.
Modules are arangzd in 54 porlrait arangement. The angle of inclinaticn for seasanagd it orovided
is 1510 20 dogrec to the harizantal o that inclination can be adjusted at the speciffed Bt angle. Manust
rackig with 3 fimes tracking per dey has also besn provided to mawirniss the watsr output anc
erhance the 58 water purmping sysiems. The structure has 2 single iog arangement, Reactions
wrs chigingd [om te anslysis and are used for the pile faundation design. The members desighad

by STAAD Sollware.

5 STRUCTURAL PRE-REQUISITIES

Tha fofiowing are the pra-raguisites for the module supporting strecture to qualify for structure
and foundation sufficionoy siudy,
« Tha module suppodting structurs is deemead to have boen designed using refevant 5

codes 1o salisfy hoth strength and serviceabllity criteria.

Execilion guality compliance an materizl guality, safety in corstruction and proper

. . . i :
\\\iunstrucimrl prastices are deamed 1akan cara. Pty

oF De, W, Jayarama
§§ % Al
2E 2 meegsiw
22 /8 r}etpmmani of Givil Enginaaring
e // LVGE, Bangelore University,
3 e Bengalung - 880 258,
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6 STAAD MODELING

6.1 STAAD MODEL

ot
bt
'\_\I."-"

i
&

Sl
. mapps
Do, 8. JeyarUmEin

Prodeesdt
arrner of il ‘Em;meal?ﬁg
Qfﬁféﬁ, Tangaons Lirdversity.
Bengaiciyd - .

Page b of 36



TPS-SESL-GMMS-N-
TP-ZYPT-F-00

TATA POWER SOLAR SYSTEMS LIMITED ! seerion: calculation

¢ VIS PUMP STRUCTURE

ii SHEET Gutt?

6.2 STAAD MEMBER NUMBERS AND NODE NUMBERS
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6.3 STAAD WEMBER PROPERTIES

L.lﬁ
R
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. o
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i o ! g
A g, Y
T o 47
 mpasTL CLPIPamp
&
9%
fireaicm|lyamd st i famds | ateris!
N 157
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it 3
I/'.
or't.- r-f"E' "'}':r'
[ EE
Thz readule mounting siructure are subjeoted Lo ibilewing loads ’, v g?ﬁhg

+  Module dead load

«  Wino Loed

7.1 BEAD LOAD

o Waight of Madule = 24 kg from MModule Date Sheel)

¢ Panei Csmensions = 1.984m x 1058 m an:g 1.556:m % 0.992m (from TESSL module data
shestz] & 19480 x 0.589m {frem PY Fower Tesh module disia shaet)

+  ioad dus to modile = (24720810070 2410008 = DUoEPkMAm.

«  Eeibweight of module supporting structure.

Page 7 of 36




rrseesLauvss. | TATA POWER SOLAR SYSTEMS LIMITED

[Py RT-F-001

SECTIOGN: Caloulation

9 \MMS PUMP STRUCTURE

SHEFT Bar 17

7.2 WIND LOAD
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7.3 PRIMARY LOADS AND COMBINATION

Primary Load Cases

Wunier M ame
E ' R
£ =0T
: 22

Combination Load Uases
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7.4 STAAD INPUT
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