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Ref.:
TO WHOMSOEVER IT MAY CONCERN

We have been offered various configuration/designs of solar photovoltaic Module Mounting structure
(MMS) as per the following drawings for evaluation as per IS 875-1964.

These designs were evaluated by using Staad Pro report for various parameters described in IS 875-1964
& IS-800 and found to be having a factor of safety of 2.0 or higher at wind load of 150 kms/hour.

Structure size Drawing Number Calculated Factor of Safety as |
per IS 875-1964

5 Module GSPL/5-SPV/MMS

6 Module GSPL/6-SPV/MMS The elements have been
designed using guideline as per

8 Module GSPL/8-SPV/MMS IS 875-1964, the attached report
shows that actual stresses in the

2 Modulle GSPL/9-SPV/MMS elements are at least 2 time less

10 Module GSPL/10-SPV/MMS than allowable stresses. Hence it
has 2 FOS.

11 module GSPL/11-SPV/MMS

We therefore certify that the Solar Photovoltaic Module mounting structures as per aforementioned design
and drawings numbers fully comply with the requirements of IS 875-1964 as are suitable for withstanding

a wind load of 150 kms/hour,

Certified by

Name: Vh’mﬁ lishsa
Post. HOD - Civid
Date: 23/11]R2020
Location: ,Qﬂahabod

Institute Address : Jhalwa, Prayagraj - 211 015 Whatsapp/Mobile : 7388098055

Email : mail@siet.in Website : www.siet.in |
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SHAMBHUNATH INSTITUTE OF ENGINEERING & TECHNOLOGY (SIET)

{Approved by AICTE, New Delhi & Affiliated to Dr. A.PJ. Abdul Kalam Technical University, Lucknow)

Ret ET/GSPL-MMS/001 BAMR/2020. e
ef..

To,

M/s Gautam Solar Private Limited
D-120/121 Okhla Industrial Area,
Phase-1, New Delhi-110020

Subject: Evaluation of module Mounting structures.
Dear Sir,

You have submitted following drawings for various types/designs of Solar Photovoltaic Module mounting
structures for evaluation of their suitability for being a wind Load of 150 Kms/hour

| Sr. No. Structure Size Drawing Number
1 5 Module MMS GSPL/5-SPV/MMS
7 6 Module MMS GSPL/6-SPV/MMS )
3 8 Module MMS GSPL/8-SPV/MMS
4 9 Module MMS GSPL/9-SPV/MMS
| § 10 Module MMS GSPL/10-SPV/MMS
6 11 Module MMS | GSPL/11-SPV/MMS

The same have been evaluated as per IS 875-1964 for bearing a wind load of 150 kms/hour and we are
herewith enclosing the following documents:

I Certificate confirming that the drawings meet the requirements of IS 875-1964 for a wind load of
150 kms/hour.

2. Our analysis of each of these structures.

3. Certified copy of each of the aforementioned drawings, including the drawing for the foundation.

4. Details of various structural design and certification projects undertaken by the structural
engineering department of our college.

3. Background information of our college.

Name: \/ f'hf.‘df Plishyg
Postt }OD - CJvid
Date: 23/,1 /2020
Location: A [luhabad

Institute Address : Jhalwa, Prayagraj - 211 015 Whatsapp/Mobile : 7388098055
Email : mail@sietin Website : www.sietin



We have compared the design of the structures which are provided in the tender no. NI’
No. EESL / 06 / 2019-20 / KUSUM / SWPS /Phase-1/ Off Grid /192007012 dt 18-07-20
Page 19 of 102 Clause 3.5.3) which we call as the “indicative MNRE design” with the structure
designs as per following drawing numbers which we call the ‘ALTERNATE design’

B
4 Sr. No. Structure Size Drawing Number
g, 1 5 Module MMS GSPL/5-SPV/MMS
o 2 6 Module MMS GSPL/6-SPV/MMS
i 3 8 Module MMS GSPL/8-SPV/MMS
4 9 Module MMS GSPL/9-SPV/MMS
5 10 Module MMS GSPL/10-SPV/MMS
e 6 11 Module MMS GSPL/11-SPV/MMS

- The designs have been verified and duly certified by us vide our letter no. SIET/GSPL-MMS/001/1 dated:
\' A7/11/2020 and that certificate should be read in conjunction with this certificate.

We hereby state the improved technical features and advantages of the Alternate design over the indicative
MNRE Design.

St Feature Improvement in Alternate design Advantage/Benefit
No.
| Factor of safety MNRE design specifies the structure should | Higher Factor of safety

be suitable for wind load of 150 Kms/hour. | would result in better
reliability and longer life of
The alternate design has a factor of 2.0 or | the structure.
higher of all the structural members
considering a wind load of 150 Kms/hour
E on basis of ‘Staad Pro’ report for various
i parameters described in 875-
2 Use of all parts as | MNRE design has several parts as per | 100% conformity of all parts |
per BIS standards | attached table which are not as per IS 1161 | to national standards |
whereas all the members used in | resulting in better quality. |
ALTERNATE design are as per IS 1161 A
Refer annexure to this certificate

3 Shear force | The central member of MNRE design has a
withstanding shear force withstanding ability of 8.0
capability KN/m, whereas the ALTERNATE design

has a shear force withstanding ability of | high
11.5 KN/m, for 10 MMS design and 11.0 | of the
'KN/m for 9 MMS design.

R = =
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I‘? 07.2019 spec:ﬁcd:ms of MMS-

specification of main parts point 1. Centre
shaft, suggest foundation with Base plate
and direct piling foundation design.

The ALTERNATE design employs piling
foundation type and such type of foundation ;
is better suited for soft and sandy soils | to wind loads, the structure
having density lower than 1.7g/cm3 having piing foundations has

better alignment than the |
| structure having 4 nos. J- |
BOLT foundations.

Alternate structure top of
foundation is 200 mm above
ground level, so no water
logging and longer life of
' structure.

In J-Bolt foundation structure
design the whole loads are on
J-Bolts which are 750 mm
below ground level where in
piling foundation the main
pole is 850 mm below ground
level which gives more
stability to structure.

Piling design prevents the
users from installing the
structures on their roof tops
and other unsuitable sites.

Thus we state that the ‘ALTERNATE design’ of structures have several improvements over the indicative
MNRE design as stated above and hence the ALTERNATE design is an improved design.

Scanned by TapScanner



Bill of Quantity for main parts of MMS for So

SR. PART NAME CROSS
NO. SECTION
DETAILS
A | Common for MMS for 4, 6 and 8 Modules
1 MAIN POLE 139 OD 1500
2 TOP PLATE 300 OD --
3 CLAMP WITH BLADE 75X8 380
4 SUPPORTING PIPES 41 OD & 33 OD -
B | Different for MMS for 4, 6 and 8 Modules
5 | MAIN TUBE
4 and 6 Modules 60X60X3.6 3300 1
8 Modules 122X61X3.6 3300 1
6 SIDE TUBE
4 and 6 Modules 50X50X3.6 3300 2
8 Modules 80X40X3.2 3300 B s
7 | Mounting Purlin 1 ;
8 Module 80X50X15X2 2050 4 y
6 Module 80X50X15X2 3100 4
8 Module 80X50X15X2 4150 4

The following components in the table above do not confirm to IS Standards

a) Main Pole-PIPE 139 OD and 4 mm thick-Non confirming to IS 1161
b) Supporting Pipes-PIPE 41 OD and 33 OD-Non conforming to IS 1161
c¢) Main Tube for 4 & 6 modules- TUBE 60X60X3.6, Not conforming to IS 4923

As may be seen in the drawings of ALTERNATE design, each main part of each MMS conforms to the ,‘_l_;-
relevant IS standards. e

Scanned by TapScanner



We have compared the design of the structures which are provided in the tender no. NI’
No. EESL / 06 / 2019-20 / KUSUM / SWPS /Phase-1/ Off Grid /192007012 dt 18-07-20
Page 19 of 102 Clause 3.5.3) which we call as the “indicative MNRE design” with the structure
designs as per following drawing numbers which we call the ‘ALTERNATE design’
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4 Sr. No. Structure Size Drawing Number
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4 9 Module MMS GSPL/9-SPV/MMS
5 10 Module MMS GSPL/10-SPV/MMS
e 6 11 Module MMS GSPL/11-SPV/MMS

- The designs have been verified and duly certified by us vide our letter no. SIET/GSPL-MMS/001/1 dated:
\' A7/11/2020 and that certificate should be read in conjunction with this certificate.

We hereby state the improved technical features and advantages of the Alternate design over the indicative
MNRE Design.
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No.
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reliability and longer life of
The alternate design has a factor of 2.0 or | the structure.
higher of all the structural members
considering a wind load of 150 Kms/hour
E on basis of ‘Staad Pro’ report for various
i parameters described in 875-
2 Use of all parts as | MNRE design has several parts as per | 100% conformity of all parts |
per BIS standards | attached table which are not as per IS 1161 | to national standards |
whereas all the members used in | resulting in better quality. |
ALTERNATE design are as per IS 1161 A
Refer annexure to this certificate

3 Shear force | The central member of MNRE design has a
withstanding shear force withstanding ability of 8.0
capability KN/m, whereas the ALTERNATE design

has a shear force withstanding ability of | high
11.5 KN/m, for 10 MMS design and 11.0 | of the
'KN/m for 9 MMS design.
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I‘? 07.2019 spec:ﬁcd:ms of MMS-

specification of main parts point 1. Centre
shaft, suggest foundation with Base plate
and direct piling foundation design.

The ALTERNATE design employs piling
foundation type and such type of foundation ;
is better suited for soft and sandy soils | to wind loads, the structure
having density lower than 1.7g/cm3 having piing foundations has

better alignment than the |
| structure having 4 nos. J- |
BOLT foundations.

Alternate structure top of
foundation is 200 mm above
ground level, so no water
logging and longer life of
' structure.

In J-Bolt foundation structure
design the whole loads are on
J-Bolts which are 750 mm
below ground level where in
piling foundation the main
pole is 850 mm below ground
level which gives more
stability to structure.

Piling design prevents the
users from installing the
structures on their roof tops
and other unsuitable sites.

Thus we state that the ‘ALTERNATE design’ of structures have several improvements over the indicative
MNRE design as stated above and hence the ALTERNATE design is an improved design.
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