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for Development of Local Suppliers

for seurcing of engineering items & raw matedals

#AatmaNirbharBharat

Date : 22-01-2021

Ninth Workshop on ‘Components - Solar’
Hosted by Solar Business Division (SBD) , BHEL , Bangalore



Introduction and Need of the Day

AATMA NIRGIAR

BHARAT

» To make AatmaNirbhar Bharat by Development of Local Suppliers
and enhance Make In India products.
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SBD - Solar Components

Solar PV Module

e Details:

1) Dimension: 1965 mm x 986 mm
2) 5BB, Polycrystalline, 1-1.5 kV system




List of Solar Components procured by BHEL

L . Requirement | HSN Whether required
Classification Application
p.a. (Rs Cr) Code by other clients
Solar Wafers 30 38180010
Aluminium Paste (Back) 1 32129030
Silver Paste (Front /Back) Raw Material 10 35061000/ YeS s Required by other
required for Clients for Solar PV
Solar Cells Module Manufacturing.
Phosphorous Oxychloride (POCL,) 0.2 2812
Alkaline Additive 0.3 2805




List of Solar Components procured by BHEL (o)

Whether
Requirement .
Classification Application p: (Rs Cr) HSN Code required
” by other clients
PV Solar Cell 61.2 85414011
Anodized Aluminium Frames 6.07 76100000
Raw
i- i ' I . 7
Anti-Reflection Coating (ARC) Glass Material 5.75 70070000 Yes, Required by
Polymer Back sheet required for 2.03 39200000 |other Clients for
. | .
Ethylene Vinyl Acetate (EVA) Photovoltaic 2.07 39200000 Solar PV Module
Modules Manufacturing.
Junction Box 5.43 85359040
Cell Interconnect 5.78 74099000




Solar Wafer — 158.75 mm Square Diamond Wire Saw Multi Crystalline Back (MCCE)
Silicon Wafer (Spec. No. PS- 439 — 423 ROO)

TECIINICAL SPECITICATION

LMATZRIAL @ 158.75 me Sqaare DHamond Wire Saw
Milhi Crysalins Black (MOCE] S winfs

2. APPLICATION It i3 usad &s starting metes=#] for Solar Factoveltale
cel's production

S CHAPACTERISTICS VALUE UNIT TESTING METHODS /
NC. LEET. STANDARDS.

1.0 Base Wafer Dizmond Wire Saw  TInaiiad Visual

1.2 Surface Treatment MetaZ Caralysed Chamical etchong
[MUC2) on on2 side for making it as
Black Sllicer: Watar

1.2 Textured Surface Redectivity 17.0% L207% SOLAR CELL SOLAR WAFER




Solar Wafer — 157 mm Square Diamond Wire Saw Multi Crystalline Solar Silicon

Wafer (Spec. No. PS- 439 — 407 R0O1)

TRCHNTCAT. SPECTFIT ATION

I. MATE=IAL : 167 mm Square Dramond Wire Saw
Muttl Crystatlice Solar Stcor. wafer

2. APFLICATION @It ie usex as etarting reatenia. for Solar Paotcvolzaic

ol prodriion

SL. CEASACTERISTICS  VALUE UMIT TESTING METHCLS /
NO FRE. STANDIARDS.

1.0 APPEARANCE As ot claaned Unaidee Visual
Diamond Wie  cnspenclion.

Saw
[.. SURFACE CONDITION

Wacess shall be fzee from surface smins, water masis, chips, kreakages
ang pin koles,

SOLAR CELL

SOLAR WAFER




Solar Wafer — 157 mm Square Diamond Wire Saw Multi Crystalline Black (MCCE) Silicon

Water (Spec. No. PS-439-411 RO1)

TECBNTCAT. SFECTFICATION

LMATERIAL @ 157 xow Sgusre Diauond Wire Saw
Vin'tl Cryatsliine Rlack NICEZ) S kEoon wafer

ZATTHCATION  « It 42 usad as staening materal for Solas Maatrvaitae
cells precuction.

'CHARACTERISTICS  VALUE UMIT TESTING METHODS /
RTF. ETANTIARDE.

Bue Walar Dicoond Wire Jay  Unaided Visual
Surface Treatment AMeial Catalymod Chomical erching
MCOLCF) an nne side far makng it as
Clack Silicon Wafer
1.2 lexlured Surface Sadeclivily 17,0 % U0 %

— -
b O
L}

1.3 SERFACE CONTYTION

YWatere shall Ge tree from surfacs stains, watar mearks, calps, breakases
zaud pim holse, MOCE elchnng: dons oz one sids

SOUAR CELL

SOLAR WAFER




Solar Wafer — 158.75 mm Square Diamond Wire Saw Multi Crystalline Solar Wafer
(Spec. No. PS-439 — 422 R00)

TECHNICAL SPECTFICATION

LMATERIAL ¢ 158.75 mm Squere Diamond Wire Saw
2ulti Crysteliine Solar Silicon wafer

2. APPLICATION ©Itis used as starting material for Solar Photovoliadc
eells oroducton.

5L CRARACTERISTIOS VALUKE UNIL TESTING .‘.L-sthLb F

NO. REF. 3TANDARDS.
As cut cleaned Unaided Visasl
Diamond Wire :nspection
Saw

0 APPEARANCE

1 SURFACE CONJITON

Wafers shall Se free from surface stains, warer marks, chips, breakages SOUAR CELL SOLAR \WAFER
and pin heles,




Aluminium Paste (Back)

BACK ALUMINUN! PASTE FOR SOLAR CELLS

Leszription: Back side aluminum 2zste for mono and polycrystziiine siicon solar call

watzrs. Shoule be des'pned to Torm excelert back surface tlzld gocd aclheclon

propertles, lower bowinz no bubbles on cinterlng 2nd wides oroce<s window

2. Applicetion: Tor Seeeen penting fmetalivcian! of seck elomiviom pasie o0 Silicarn
Lol Ol

5. Pechial Specilicelions:

| 3

Paramater Rangs
1 Visoosiy (Haake, BV 1, Cones 25/Y1, =
=12 5%, T=75°¢) A=20TES
2 Firweowes of Griod <23 um
3 btolid content S5 -B0 mass
Fhivatraple, soreen

‘ ’ . &

» (Y printabie paste
S  Appearanne firey ,
h Hesxinbivily < S tmy/Se.

7 Bowing on 15575 mm waters < L5mm




Silver Paste (Front)

RN | SILVER PASTE FOR SOLAK LELL

Zescriprlon: Frong side sdver pasces for DREmone Wire Saw Mulll Tnezwiling sifcon
solar o=l waters, Shouid be des gned for excalient alecr-iczl featres, §ood aspect
ation, T pricd Ve prrdrtom s gl selleemioors sbemnobn, Iaetier ook bransloy aini wides

ML Iy WL W

Applcation: DWE ALt Crystsliire Solar call screen prinD ng procczs.

Technicel Spacifnications

Faramene:

Fange

T Wicresily Hasbe RY-T Cane
35/ 2-123%5,T-21°0)

S5 ="1N Pa~,

? Fineneoo ol Gl

SU%. S E iy Aveidge - S 30 L

J. Sclid coneent

20 oc 32 Tomass

4 Rimoligy

5  Apqx ararma

Thixowropic, screen princable

PAasis

Kitvice Gray

A Resrlivily

S racdn SR

‘ Srnoer el e sl 2

Nubbalie iy SEL T SS em




Silver Paste (Back)

BACK SILVER PASTE FOR SOLAR CELLS

1. UDascrption back sidz sver paste tor Uiamond Wire Saw Multt Crystalanz sficon
solar cell warars, Sncula be designed fo- excellent elactrical Teaturss, good aspect
rztio, NN adhesior strength, batter irk transier and Wigar process window.

2. Gpplcation. DWS Mulli C ystaliing Solcr cell surzen pising piecess.

3. Technical Specifications:

3. Solid conten:

Zaidinele; Range
1. Visccary 50-1CC Pacs
2. Finenest of Grind | « 15 pm

5GC % mass

/.'F-'

ey

-

Natieidos
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PHOSPHOROUS OXYCHLORIDE (POCI;)

1)} TTEx : PHOSPHOSROLS DX ¥C-LORE POCk)

25 ATLCATION : Thie s isedasa qud dean oo Mg
Ciprae for Setar Sillcen Walies,

LR HCCRADE (00§09 %

47, FILEETYVILUNE, e

N2 oo BOCH sl be ¥ e oo Fabiker by che suspier

Qe SubHer shal. iclode tmnspacen: st costing, “elken vebes il 1 ach, uale
S’ eman imaisg anicer.




Alkaline Additive

TEXTURIZATION ADDITIVE FOR DWS WAFERS

1. Application: As additive chemical for texturization of multi-crystalline DWS (Diamond
Wafer-Sawn) solar silicon wafers.




PV Solar Cells

Solar cell are used for manufacture of Solar Photovoltaic
modules for terrestrial applications.

Solar cells convert sunlight into electricity and are a source of
Renewable energy for protecting the environment from
pollution. Solar cells are manufactured from Silicon wafer which
further processed viz., Texturisation, p-n Junction formation by
Diffusion process, Junction removal, Screen printing of grid
pattern and contacts.

The Silicon Solar cells are generally standard size of 157 mm,
158.75 mm, 161 mm & 210 mm, and thickness of 180 - 220
microns. The SPV cells comes with different Bus-bar
arrangement viz., Five & Multi Bus-bar & contacts.

Cell shall be 100% PID Resistant

Cell wattage from 4.67 Wp for Multi / Poly & Cell wattage from
5.22 Wp for MonoPERC with 5BB

Multi / Poly

MonoPERC)




Anodized Aluminium Frames

* Aluminium frame with Corner block are used for
framing of solar module laminates for Mechanical
support. The basic material used is Aluminium alloy Py Module Compc-nents
is extruded to desired section as per the drawing.
These are further fabricated as per the drawing and
Anodized to 15 to 20 microns thick to protect from

T+ Aluminium Frames & Comer

corrosion and provides aesthetic look. This Block:
Aluminium frame deployeq outside environment 11 Dimessice: 1982 mm
when the Solar Photovoltaic Modules are exposed 6498 e
to the sun radiation. 0 e
21 Campnsition. Aluminiure
e The Aluminum frame with Corner block are Fytrisior

supplied in multiples in sets. The standard size with
Longer member ~2000mm, Shorter member -
1000mm and overall height of 35 — 50 mm.

* Total Requirement per Annum : 531250 Nos




Anti-Reflection Coating (ARC) Glass

* Anti-Reflection coated, Toughened glass for PV Modules — 3.2
and 4.0mm thick

* Item: Anti-Reflection (AR) coated, Toughened glass for PV

Modules WH W P 5
PY Modcule Componeris
* Purpose: For lamination of solar cells in the PV Module

manufacturing process
— * ARC Glass:

11 Dimersior: 1360 mm 2
9edmmx 3.2mn

2| Weizkl: 14,5 <y
3| ARC 'TiCxi Coated

* Anti-Reflection (AR) coated, Toughened glass with a size of
1960x980x3.2 / 4.0 mm is used for lamination of Solar cells in the
Photovoltaic module manufacturing process. It acts as a
superstrate and allows higher light transmission into the solar
cells for maximizing power output from the solar cells. The
lamination of solar cells with glass protect the solar cells from
outside environment like UV and moisture when the
photovoltaic modules are exposed to the sun radiation and
provide structural strength. n ’

* Anti-Reflection coated glass is also known as toughened glass
required for manufacture of Photovoltaic (PV) modules.

e Total Requirement per Annum : 531250 Nos




Polymer Back sheet

 Back Sheet for Solar Photovoltaic Module :

* Back sheets are used for lamination of Solar cells (Solar
Photovoltaic modules) with glass as superstrate and PV
module back sheet as substrate. The back sheets melt
at a lamination cum curing temperature of over 140
Deg. C and forms a bonding of solar cells with glass and
back sheets. This lamination with back sheet protect
the solar cells from outside environment like UV and
moisture when the photovoltaic modules are exposed
to the sun radiation.

PV Mocule Components

* Back Sheet:

1) Jimension: 985 mmx .3
™

2) Compositior: ET

* The Back sheet are available in required widths in roll

form with thickness of 300 microns. Total Requirement
per Annum : 2125000 Sq.M




Ethylene Vinyl Acetate (EVA)

* EVA (ETHYLENE VINYL ACETATE) SHEETS :

e EVA sheets are used for lamination of Solar cells

(Photovoltaic modules) with glass as superstrate and
PV module back sheet as substrate. The EVA sheets
melt at a lamination cum curing temperature of over
140 Deg. C and forms a bonding of solar cells with glass
and back sheets. This lamination with EVA sheets
protect the solar cells from outside environment like
UV and moisture when the photovoltaic modules are

exposed to the sun radiation.

* The EVA sheets are available in required widths in roll

form, the visual thickness of 0.4 — 0.5 mm.

* Total Requirement per Annum(include both side) :

2125000 Sq.M

Fy Module Componenls

~ EVA Shaat (Frant):
1 o hmaersisn: AR xoL2!h
v

21 Sampastios: Bty
vind Aceie chaet

» CVA Sheet |Back]:

A ©omensior: S8 mn x 2,45
i

21 Cornpasitian: THhylsre
Virl Acelale shesl




Junction Box

JUNCTION BOX FOR SOLAR PHOTOVOLTAIC MODULE

SPV

* Junction box for electric connection of bus bar on
Solar Photovoltaic Module (SPV) with By-pass
diodes. The box is mounted to the SPV module with
Silicone Adhesive having optimized structure and
effective anti-aging performance. The box is high
degree protection for dustproof and severe weather
resistance.

e The box will with stand long-term UV, Ozone
resistance and moisture when the Solar
Photovoltaic Modules are exposed to the Sun
radiation.

 The Junction box are available in Assembled kit
form having Junction box, Cable duly mounted with
Connector.

Total Requirement per Annum : 531250 Nos

PV Module Companenls

* Junclion Bux:
10 P55 10k 15 4




Cell Interconnect

ITEM DESCRIPTION: SPV INTERCONNECTS P Ml Comsonens

* Cell hteeco~nagt:
‘ U TS PR B R

Three types of SPV Interconnects are used for
during soldering of Silicon Solar cells to form
interconnection  strings in  the  Solar
Photovoltaic Module manufacturing process.

n
M Iomzrer o S0 maces
e ath e ate vl

o

SPV Interconnects is manufactured with
Electrolytic Tough Pitched Copper” as basic
material and coated with 16 to 25 microns of
Tin : Lead : Silver (62:36:2) for easy solderability
during interconnection Silicon Solar cells.

Total Requirement per Annum : 129 MT




BHEL support for Development of Suppliers

24x7 Online portal for
registration

e Simple registration form
* Timebound evaluation

Product development support
* Drawings, specifications
* Tooling

Hand holding with R&D and type testing

No LD/ penalty for developmental
orders




BHEL support for MSMEs

PURCHASE ITEM PREFERENCE
PREFERENCE 358 items currently
As per Public reserved for MSEs.

When developed, items
being imported can also
be added to this list.

Procurement Policy
and MSMED ACT

BENEFITS

BILL DISCOUNTING « EMD waived

Payments through TReDS
platform extended to all * No eliminationin RA
MSMEs
_— INTERACTIONS * Relaxation in prior
) RXIL Limite Regular supplier meets. experience and prior
Invoice Mart turnover to MSEs

* M1Xchange
* Time bound payments



BHEL support for Start-ups

BENEFITS
Relaxation in prior
experience and turnover

STARTUP RUNWAY

BHEL is tendering its
requirements on GeM
wherein Startups can
supply goods as per the
Startup Runway on GeM




BHEL SBD extend their support for the
development of the Local Vendors for our
product range and expect co-operation from
all the vendors.

Together WE can build the

AATMANIRBHAR BHARAT
in all respect !




“Thank You”
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