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FOR SUPPLIER ! Extra copy

State. Code ; 3‘1

LDBO-171-XXX-60-XX 18W/IRIS SLM LD

95.00
J LDB1-281 XXX-BO-XX 24W SQ LED PANEL

1299.00

94051014

‘:c.ty BHIMAVARAMP;,.:.:5342Q;31;A"v.‘ o i Same as Billed o

Y T e,

: gf lnvolce,Debft & Credlt Note Rule,) - ‘
- ¥ r
Y
P ::.'0,
., w:pro Jiis
,AL‘H_‘A'?L,‘SECUNDERABAD 500003 PR
=mail lypgtiglectﬂcals@yahoo com “CIN ; i
GSTIN.: 36AKMPS 26055173 D CNo : C0093 i
ONo : POD-BVRCD/22/0/13/;
State : Telangang LRNo: o
State ¢ Co

18762.00
' 30656.40

2. Int @ 24% will be charged if bill is not paid with in 15 days
3. All disputes sub to Secunderabad Juﬂsdiction
‘4. PAN NO. : AKMPS26098

Total Outstanding Balance as on date Rs.

\ lz
5 Jw\} 2 '
: 40000 |  41880.00 7538.40 | 0 . ,
AR T 41880.00 | |
Our Bank Details : Ce TOTAL ki _ ;
, of 3
g BANK NAME : PUNJAB NATIONAL BANK ) Cost |
ABRANCH : M.G. Road Branch SGST 0
AICNo - : 3631008700001988 s Sidaat
IFSC Code : PUNB03631 00 _ -
B Th VP ks A~
1L ) ;
G Lkdmmen i 0.40
Rupees Forty Nine Thousimd Four Hundred Eighteen Only . TOTAL N 49418.00
. o, _
1: Goods once sold can not be taken back or exchanged. Aol :
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TAX INVOICE
Buyer: Invoics No: VPPIPLINY- [omd: 05/03/2014
Sri Vishnu Educational e
sriety, Vihinipun, Bhwsavasn, 5 NG MIEL 'Modefrem of Payrment:
Weosl oaean, Andhia Pragesh,
Bespatch Documents No: Nitl DestinationBhimavaram
Dvspate bed throngh -
Wha | " iwarnphion 0TV.0n Moy RATE Amaunt
1 m’ On-Grid Reof Top Solar PV
Power Plant
Installed at S¢ Vishnu Educational
Soclety, Vishnupuri, Bhimavaram,
Wt Godavari, Andhea Fradesh.
Matesinl LM 10,442 R57.00 10,442 857,00
o 522,143.00
5
| b
| s i 8 .
P B TOTAL INIICE VALLE: 10,965,000.00 .
Amenint i wnedds) < O Ceare Nine Lakhs Sinty Five Thousands Only
RTGS Details: ; [
Name:Varshini Power Prajects lndéa Pet Lid
BankJ0RI BANK
AJC No: DETI102000001946
Branch:lubilee Hills
- IFSE . IBKLOOO0R 72 &
Sompany's VAT TIN - - 28576475565
campany's CST No  ; 28975475565
“pmpany's AN No  AARCVEOD3E
Teanpanyy S10No AADTYERG T 5006

5--cl.u wioe: o
Wi i bare that this stivanr e shinws 8By artuat e
of the goads deserihed and that all particulars are

ue and Lavsenl,

"

Authori

Y




7' 3@ varshini pouer

Lommitivg 44, iu\umah-r Sulurg

Boyer, —————~—.___TAXINVOICE

Sri Vishny Educational Invoice No:  VPPIPL-INV- [mm

Society, Vishnupuri, Bhimavaram,
West Godavari, Andhra Pradesh.

|Mode/Terms of Payment:

|Despatch Documents No: Nl Destination:Bhimavaram

Despatched through *

Description QTY.in Nos RATE Amount

1 |200kWp On-Grid Roof Top Solar Py
| \Power Plant

Installed at Sri Vishnu Educational
Soclety, Vishnupuri, Bhimavaram,
West Godavari, Andhra Pradesh.

Design, Transportation Installation and LUM

1,722,143.00 1,722,143.00
Commissioning

Service Tax @ 12% ) 206,657.00
Education cess & higher education@3% 6,200.00

g TOTAL INVDICE VALUE; 1,935,000,00
i A Rmanat G warde! Sinteen Lokt Thicty Five Thousand, Only

TRYGS Details. - ' C .0 ‘
Name:Varshuni Power Projocts Indis Pt Ltd
Bank:IDBI BANK

AJC No: DB72102000001846

Branch:jubilee Mills

1F5C : IBKLOOD0E72

- 2B976475565 ' -
: 28976475565

: AADCVE003E

: AADEVBO0IESDOOI

We declare that this invoice shows the actual price
ol the goods descrbied and that all particulars are
teue and correct
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. Tax Invoice

AVGHNI RENEWABLE ENERGY SYSTEM INDIA PVT LIMITED
63/64,Seshachala Colony, West Marredapally
Secunderabad-26 >
| GSTIN/UIN: 36AALCA3474C2ZR

State Name : ,Telangana, Code : 36

E-Mail : info@aughnisolar.com

Consignee (Ship to)

B V Raju College - Degree

BV Raju Foundation

Vishnupur, Bhimavaram

West Godavari (Dist)

State Name : Andhra Pradesh, Code : 37

Buyer (Bill to)

B V Raju College - Degree

BV 'Raju Foundation

Vishnupur, Bhimavaram

West Godavari (Djst)

State Name : Andhra Pradesh, Code : 37

Invoice No. Dated

97/a/Avghni/21-22 31-Jan-22

Delivery Note Mode/Terms of Payment
By NEFT 1

Reference No. & Date. Other References

Buyer's Order No. Dated

POD-BVRCD/21/12/L/2 | 3-Dec-21

Dispatch Doc No.

Delivery Note Date

Dispatched through
By Road

Destination
Bhimavaram

Terms of Delivery

that there is no flow of additional consideration directly or

| Description of Goods HSN/SAC | Quantity Rate per Amount
rr¥0.
1 |40kw Solar Inverter 3917 1 No| 1,39,000.00{ No| 1,39,000.00
Make: Kirloskar
Model: 700094
GW-1lI-40K ON GRID INVERTER .
2 |Remote Monitoring Stick 3917 1 No| 1,500.00| No 1,500.00
1,40,500.00
IGST 16,860.00
#
£
Total 2 No ¥1,57,360.00
Amount Chargeable (in words) E. & O.E
INR One Lakh Fifty Seven Thousand Three Hundred Sixty Only y
HSN/SAC Taxable Integrated Tax Total
Value Rate | Amount |Tax Amount
3917 3 1,40,500.00f 12%| 16,860.00| 16,860.00
- Total | 1,40,500.00 16,860.00| 16,860.00
Tax Amount (in words) : INR Sixteen Thousand Eight Hundred Sixty Only
Remarks:
Towards Supply of 40kW Inverter with Remote Monitoring Stick
Company's PAN . AALCA3474C
Dedlaration Company's Bank Details
We declare that the particulars given above are true, correct and Bank Name : Bank of India CC
the amount indicated represents the price actually charged and Alc No. : 860230110000028

Branch & IFS Code: Malkajgiri & BKID0008602

indirectly from the buyer Terms & Condictins.

1) Interest @24 % per annum will vbe charged on payment
beyond our payment terms.

2) Subject to SECUNDERABAD jurisdiction

for AVGHNI RENEWABLE ENERGY SYSTEM INDIA PVT LIMITED

_ @)Amhorised Signatory

3)E & O.E.

SUBJECT TO SECUNDERABAD JURISDICTION
This is a Gomputer Generated Invoice

o
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Kovvada, Andhra Pradesh, India

HGO9G+R6H, Kovvada, Andhra Pradesh
5342086, India

Lat 16.569522°

Long 81.525446°
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Kovvada, Andhra Pradesh, India

HGO9G+R6H, Kovvada, Andhra Pradesh
534206, India

Lat 16.569467°

Long 81.525515°

19/01/23 11:44 AM GMT +05:30
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& GPS Map Camera

/"~ Kovvada, Andhra Pradesh, India
HGO9G+P3G, Kovvada, Andhra Pradesh

534206, India

Lat 16.569655°

Long 81.525367°

19/01/23 11:45 AM GMT +05:30




& GPS Map Camera

Kovvada, Andhra Pradesh, India
HGO9G+P3G, Kovvada, Andhra Pradesh

534206, India
Lat 16.569218°
Long 81.525324°
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Kovvada, Andhra Pradesh, India
_ HGO9G+R6H, Kovvada, Andhra Pradesh 534206, India
. Lat 16.569609°

Long 81.525441°

01/12/21 10:28 AM

https://drive.google.com/drive/folders/1SeSs24b5HDibl_5JOsnuxojMVnhJI03I n
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PROJECT
HANDOVER DOCUMENTS

50 kWp
GRID-TIED SOLAR PHOTOVOLTAIC POWER
PROJECT

(PROJECT CODE - 0204001/3)
AT

B V RAJU INSTITUTE OF COMPUTER
EDUCATION (BVRICE)

SRI VISHNU EDUCATIONAL SOCIETY,
BHIMAVARAM.

COMMISSIONED ON 27THJANUARY, 2014.

BY
VARSHINI POWER PROJECTS INDIA PVT. Q‘JQ

16



1. Acronyms & Definitions

2. Project Information

3. Plant Layout

4. Equipment Details
4.1. Solar Modules

4.2,

4.3.

5. Warranties.

4.1.1.
4.1.2.
4.1.3.
4.1.4.

Specification
Identification
IV Curves

Certificates

Solar Inverters.

4.2.1.
4.2.2.
4.2.3.

Specifications
Identification

Certificates

Balance of Material.

4.3.1.
4.3.2.
4.3.3.
4.3.4.

Module Mounting Structures
Electrical Conductors
AC Distribution Boards

Earthing

6. Operation & Maintenance Manual.

6.1.
6.2.
6.3.
6.4.

Safety Standards

Maintenance

Shutdown Procedure

Tools & Equipment
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SECTION -1

SOLAR PV POWER PLANT

ACRONYMS & DEFINITIONS

18



Acronyms
PV
PCU
CCU
kW

STC
AC
DC
ACDB

DCDB

Photo Voltaic

Power Conditioning Unit
Charge Controller Unit
Kilo Watt

Standard Test Conditions
Alternating Current
Direct Current

AC Distribution Board
DC Distribution Board
Current Transformer
Potential transformer
Open circuit Voltage
Maximum Peak Voltage
Short circuit current
Maximum peak current

Maximum peak Power

19



Definitions

Photovoltaic

PV Cell

PV Module

Full sun

Kilowatt (kW)

Irradiance

Solar Insulation

Inverter

String

Voc

Isc

‘Standard Test Conditions

The physical effect of direct generation of electrical energy from
Sunlight.

The elementary PV gradient, which generates electricity from
Photon.

A collection of interconnected PV Cells encapsulated between
Protective materials such as glass, often mounted in an aluminium
frame. Modules can also be made using “Thin Film” semi-
conductors.

The amount of power density in sunlight as received onto the
Earth’s surface at noon on a clear sky(about 1000 Watts/square
meter).

A standard unit of electrical power equal to 1000 Watts, or to the
energy consumption at a rate of 1000 joules per second.

The power which falls on the earth surface from the sun is called as
Solar Irradiance or solar power and the radiant solar power per unit

area is measured in W/m2

The radiant solar energy generated per unit area, or the solar
Irradiance summed over time is measured in kWh/m?2

An electronic device used to convert DC into AC

Multiple PV modules connected in series to achieve required
Voltage

The maximum voltage, a Photovoltaic cell or module can
generate with output terminals in short circuit mode.

The maximum current a Photovoltaic cell or module can
generate with output terminals in short circuit mode.

To generate maximum peak power the STC conditions
required are:

(1) Solar irradiance - 1000W/m2
(i) Ambient Temperature - 259¢

(iii) Air Mass- 1.5
(iv) NocT-479¢




SECTION - 2

SOLAR PV POWER PLANT

INFORMATION

21



PROJECT INFORMATION

% Project Scheme

e

* Project Sanction

*,

L)

w Location

o State
e Locality
e Beneficiary

e Latitude
e Longitude

+ SPV Power Plant

e Plant Capacity

e Solar Modules

e Solar Inverters

e Roofarea

e Insolation

e Performance ratio

e CUF

e Generation
Annual
Ave. daily

e Emission Reduction
% Solar PV module

a) PV Module type

b) Module make

¢) Modules Efficiency

d) Quantity

e) Capacity

«» Solar Inverter

e Type

e Make

e Number of Units
e Capacity

JNNSM Off-grid Solar PV Power Systems
21st January, 2013.

Andhra Pradesh

Vishnupur, Bhimavaram Mandal, West Godavari District.
B V Raju Institute of Computer Education (BVRICE),

Sri Vishnu Educational Society.

16.34° N

80.52° E

50 kWp

200 nos

3 nos

628 m*

4.33 kWh/m2/day (based on 2012-13 solar radiation data)
75.3%

16.07%

70,262 kWh
192 kWh
84.8 tCo2e

Poly Crystalline
Alpex, Himachal
15.54%

200

250 Wp

Grid-tied (IGBT based)
Danfoss, Denmark.

3

16.5 kW DC




% Solar Array Support Structure (Roof mount)

e Type p Elevated roof mount
e Material : Galvanized Iron
e Table configuration : 20 no’s of 2 x 5 =200 modules

< AC Distribution Board (ACDB)

e Type : 3Inand 1 Out

e Make x Onexis Automation, Noida.

e Major Components  : 3P, 32A MCB for each Inverter on Input side
Surge Protecting Device for each phase
32A Fuse for each phase

Disconnect Switch on Output side

¢+ Synchronization Panel

e LV Panel : Existing BVRICE Load Distribution Board
e Disconnect - L&T Make 4 Pole 25k 125A MCCB with enclosure
e Parameters : Voltage :320-480V

Frequency :48—-52Hz

(7

%+ Electrical Conductors

e DC Side:

Siechem Make — 1Core 4sq. mm, Annealed tinned flexible copper conductor Electron Beam
Cross Linked XLPO 120 deg C insulated and sheathed 1.8kV DC rated Solar cable (1500 m,
Modules Inter looping and String to Inverter)

e AC Side:

Poly Cab Make — 4Core 16 Sq. mm, Armored Aluminum Conductor with XLPE Insulated 1.1kV
rated. (100 m, Inverters to ACDB)

Poly Cab Make — 3.5Core 50 Sq. mm, Armored Aluminum Conductor with XLPE Insulated
1.1kV rated. (50 m, ACDB to VDC Panel Board) — 50kWp BVRICE Project

&' ‘&
w

23



< EPC CONTRACTORS

Varshini Power Projects India Pvt. Ltd.

44-4/A, ECO House,
Nagarjuna Hills, Punjagutta.
Hyderabad — 500082.

Ph: 4914023355552

Email: info@varshinipower.com

support(@yvarshinipower.com

Web: www.varshinipower.com

Gensol Consultants Pvt. Ltd.
108,Pinnacle Business Park,
Corporate Road, Prahalad Nagar,
Ahmedabad-380015

Ph: +917940068238

Email: solar@gensolconsultants.com

Web: www.gensolsolar.com

24



SECTION - 3

SOLAR PV POWER PLANT

LAYOUT & SINGLE LINE DIAGRAM
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SECTION - 4

SOLAR PV POWER PLANT

EQUIPMENT DETAILS
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SECTION - 4.1

SOLAR PV POWER PLANT

PV MODULES

29



SECTION -4.1.1

SOLAR PV POWER PLANT

PV MODULES

- SPECIFICATIONS

30



alpex

Eower Forever

SUPER EFFICIENT
MULTI PV MODULES

‘Features:

© Rated No 7 in world wide Photon Lab test report.
2 |EC/VDE Germany/MNRE/UL accredited.

2 MNRE/ICRA approved channel partner for subsidiary
‘> Super BOM.

S With RFID Tags.

w 220
% .
Max Pc:weanrrenE e ves TR e 7.95 e T 825 | ogae
| Open Gircuit Voltage | v 2620 1 BeSy b iEEdD §6p8 - ey oo oepY Ul 370
 Short Circuit Current | A “ 800 | 815 8.25 840 BEL | hE 875
Max. System Voltage | V. 1000 | 1000 1000 1000 | 1000 1000 | 1000
' Cell Efficiency % 1550 | « 1575 16.00 16.25 16.75 17.00 17.25
Moduie Effi gncy % ¥ e

Coficent Power (%K) | 04s%/K

Coefficient Voltage (%K) | - -031%/K
| Coefficient Current (%)  DO5WAK
 Temparature Range -40°C to 85°C
Number of Celis Nos ! 60
Module Dimension. | mm yortemin 163908235
Weight-Approximate | kgs ' 2030
JB Cable i i : it { Ammz with Plugmlypeconnenters Wy certified, wﬂt}mm
GlassType : _ HighTransmission, Low ron, Tempered, 40mm

* NOCT irridance 800 W/m®, amhzen{fempemture 20° G, wind speed lmlsec
Due 1o constant product modﬂications‘ Alpex reserves the right to amend the above specifications without pmr mﬁn&.

Alpex Solar (A Renewable Energy Division of Alpex Exports Put, Ltd))

Head / Sales Office: Factory: 1SO 9001:2008 CERTIFIED COMPANY (100% EOU)
81/2, 1st Fioor, Sri Aurobindo Marg, ‘Village Berson, Post Manjhali, 3

Adhchini, New Delhi -110017 India. Nalagarh, Solan - 174101 (HP}, India. 0 j&

Tel: +91 11 2654 7000-32 Tol: +91 1795 265365/67 @

Fax:+91 11 2651 5355 | Fax:+811795265368 5 oA : P,
g sl it ’ 1EC 61215, IEC 61730,
|EC 61701 approved,

Email: info@alpexonline.com Website: www.alpexsolar.com

Ludhiana | Mumbal { Noida | Patna | Pune | Tirupur | Seout | Sydra




SECTION -4.1.2

SOLAR PV POWER PLANT

PV MODULES

- IDENTIFICATION

32



ALPEX SOLAR MODULES IDENTIFICATION NUMBER AT
50 kW, BVRICE

1644P6013L22 7047 TO 1644P6013L22 7090 (044 NO’S)
1644P6013L22 7092 TO 1644P6013L22 7096 (005 NO’S)
1644P6013L22 7098 TO 1644P6013L22 7115 (018 NO’S)

1644P6013L22 7117 TO 1644P6013L22 7249 (133 NO’S)

33



SECTION -4.1.3

SOLAR PV POWER PLANT

PV MODULES

- IV CURVES
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SECTION -4.1.4

SOLAR PV POWER PLANT

PV MODULES

- CERTIFICATIONS
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H
i

Govt. of India .

E Mm;stry of New & Renewable Energy,
| _Solar Energy Centre
i P.O & Village Gwalpahari, Distt: Gurgaon
§ ‘Haryana, India
[ _ e ol <L 0001 ‘
; Test Report No. GTO/BGQTISEC)'ZQIG-MQ@?@ E&ate 23 [ 12 / 2018 Page Iof 3 B
A.SCOPE
P e Service Reguest No. ; 670/ 14 - =, Y oy
- . Requested By s M/S ALPEX EXPORTS (P)LTD
{Name & Address of the organization) 81/2, KHASRA NO 210, ADHCHINI,
T o o | NEW DELHI-110017
{)etails of the test Ftem : '
a. Namendature e s [PV Moduie
3 b. Manufactured By £ M/S ALPEX EXPORTS (P) LTD, NEW DELHI,
¢ Model / Type No. s £ Ref. page no. 02 :
d. Serial No. _ . | Ref. page no. 02 vy S E g E e
Ma: | Date of Submission of Samples 08 18/11/ 2010 _ ' AL
5. | Condition of samples on r'ec_izipt Good - s o
6. | Date of Completion of Tests 21/12/ 2010 L _ -
7. | Applicable test specifications Customer’s _ i
8. | Test category ' STC Performance Test as per IEC-60904-1
B.MAJOR EQUIPMENTS USED
. [BN. T NOMENCLATURE MAKE [ MODEL " " CALVAUDIY
: JL 1. & SUNSIMULATOR _ENDEAS i QUICKSUN 700A ; OCT 2010 e
: NOTE:
1. Thistest report refers only to the particular items submitted for testmg as per spec:ﬁcations}reqnirements stipulateﬁ by
the tustomer.
2. Theresults reported in the Test Repcrt are valid at :he time of and tmder the stipulateﬁ conditions of measurements.
3. The test report shalf not be fepradeced except In'full; unless wr*tten permission. for the publication of an approved

abstract has been obtained from the m:ector Solar Eaergv Center.
The client Is requested to collect the tested ﬁmpia hac& within 30 days from the date of issue of the report
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VDE certificates are valid only when publis




VDE Priif- und Zertifizierungsinstitut

Zeichengenehmigung

Ausweis-Nr. / Blatt /
Certificate No. page

40027070 2

Name und Sitz des Genehmigungs-Inhabers / Name and registered seat of the Certificate holder

Alpex Exports Pvt. Ltd., 81/2.F.F., Adhchini, Sri Aurbindo Marg., 110017 NEW DELHI, INDIEN

Aktenzeichen / File ref.

5009713-3972-0001 / 140528 / FG82 / ROT

letzte Anderung / updated Datum / Date
2011-11-17 2009-04-14

Dieses Blatt gilt nur in Verbindung mit Blatt 1 des Zeichengenehmigungsausweises Nr. 40027070
This supplement is only valid in conjunction with page 1 of the Certificate No. 40027070.

Terrestrische Photovoltaik-Module mit Silizium-Solarzellen
Crystalline silicon terrestrial photovoltaic modules

Typ(en) / Type(s):

A) ALPxxxW
B) ALPxxx
C) ALPxxx
D) ALPxx

E) ALPxx

F) ALPxx

Struktur der Typenbezeichnung

Structure of typename

Max. Systemspannung
Max. system voltage

Schutzklasse
Class

Anw endungsklasse
Class of application

Brandbestandigkeit
Fire resistance

Fortsetzung siehe Blatt 3 /
continued on page 3

XXX im Typ ersetzt die Leistung bei STC und kann jeder Wert
zwischen:

Xxxx in the Typenumber replaces the power at STC and can be
any number between:

185 - 266 W

Fur / for A)

140 - 156 W

Far / for B)

110 - 130 W

Fur / for Q)

70 - 80 W

Far / for D)

45 - 55 W

Fur / for E)

35 -40 W

Far / for F)

DC 1000 V

Brandklasse C.
fire rating class C.

VDE Priif- und Zertifizierungsinstitut GmbH * Testing and Certification Institute

Merianstrasse 28, D-63069 Offenbach

Phone + 49 (0) 69 83 06-0
Telefax + 49 (0) 69 83 06-555
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VDE Priif- und Zertifizierungsinstitut Ausweis-Nr. /| Blatt /
Certificate No. page

Zeichengenehmigung 40027070 3

Name und Sitz des Genehmigungs-Inhabers / Name and registered seat of the Certificate holder
Alpex Exports Pvt. Ltd., 81/2.F.F., Adhchini, Sri Aurbindo Marg., 110017 NEW DELHI, INDIEN

Aktenzeichen / File ref. letzte Anderung / updated Datum / Date
5009713-3972-0001 / 140528 / FG82 / ROT 20111117 2009-04-14

Dieses Blatt gilt nur in Verbindung mit Blatt 1 des Zeichengenehmigungsausweises Nr. 40027070
This supplement is only valid in conjunction with page 1 of the Certificate No. 40027070.

Max. Ruckstrombelastbarkeit 20 A
Max. Reverse current Fur / for A)

13 A

Far / for B), C)

6,5 A

Far / for D), E), F)
Weitere Angaben siehe Anlagen Nr. 1-3
Further information see Appendices No. 1-3

Gepruft fur erhohte Schnee- und Eisbelastung (5400 PA)
Qualified to withstand heavy accumulations of snow and ice
(5400 PA)

. Dieser Zeichengenehmigungs-Ausweis bildet eine Grundlage fur die EG-Konformitatserklarung und
CE-Kennzeichnung durch den Hersteller oder dessen Bevollmé&chtigten und bescheinigt die Konformitéat
mit den grundlegenden Schutzanforderungen der EG-Niederspannungsrichtlinie 2006/95/EG mit ihren
Anderungen.

This Marks Approval is a basis for the EC Declaration of Conformity and the CE Marking by the
manufacturer or his agent and proves the conformity with the essential safety requirements of the
EC Low-Voltage Directive 2006/95/EC including amendments.

VDE Prif- und Zertifizierungsinstitut GmbH
VDE Testing and Certification Institute
Fachgebiet FG82

Section FG82

VDE Priif- und Zertifizierungsinstitut GmbH * Testing and Certification Institute

Merianstrasse 28, D-63069 Offenbach Phone + 48 (0) 69 83 06-0
Telefax + 49 (0) 69 83 06-555



VDE Priif- und Zertifizierungsinstitut Ausweis-Nr. / Beiblatt /
Certificate No. Supplement

Zeichengenehmigung 40027070

Name und Sitz des Genehmigungs-Inhabers / Name and registered seat of the Certificate holder

Alpex Exports Pvt. Ltd., 81/2.F.F., Adhchini, Sri Aurbindo Marg., 110017 NEW DELHI, INDIEN

Aktenzeichen / File ref. letzte Anderung / updated Datum / Date
5009713-3972-0001 / 140528 / FG82 / ROT 2011-11-17 2009-04-14

Dieses Beiblatt ist Bestandteil des Zeichengenehmigungsausweises Nr. 40027070.
This supplement is part of the Certificate No. 40027070.

Terrestrische Photovoltaik-Module mit Silizium-Solarzellen
Crystalline silicon terrestrial photovoltaic modules

Fertigungsstétte(n)
Place(s) of manufacture

Referenz/Reference Alpex Exports Pvt

30019494 141-142 Khata Khatoni, Khasra No. 802-285
174101 BERSON, MANJHOLI, NALAGARH, SOLAN
INDIEN

VDE Pruf- und Zertifizierungsinstitut GmbH
VDE Testing and Certification Institute
Fachgebiet FG82

Section FG82

VDE Priif- und Zertifizierungsinstitut GmbH * Testing and Certification Institute

Merianstrasse 28, D-63069 Offenbach Phone + 49 (0) 69 83 06-0
Telefax + 49 (0) 69 83 06-555



VDE Priif- und Zertifizierungsinstitut Ausweis-Nr. /  Infoblatt /

Certificate No. Info sheet

Zeichengenehmigung 40027070

Name und Sitz des Genehmigungs-Inhabers / Name and registered seat of the Certificate holder

Alpex Exports Pvt. Ltd., 81/2.F.F., Adhchini, Sri Aurbindo Marg., 110017 NEW DELHI, INDIEN

Aktenzeichen / File ref. letzte Anderung / updated Datum / Date
5009713-3972-0001 / 140528 / FG82 / ROT 2011-11-17 2009-04-14

Dieses Blatt gilt nur in Verbindung mit Blatt 1 des Zeichengenehmigungsausweises Nr. 40027070
This supplement is only valid in conjunction with page 1 of the Certificate No. 40027070.

Genehmigung zum Benutzen des auf Seite 1 abgebildeten markenrechtlich geschiitzten Zeichens des
VDE:

Grundlage fur die Benutzung sind die Allgemeinen Geschaftsbedingungen (AGB) der VDE Prif- und
Zertifizierungsinstitut GmbH (www .vde.com\AGB-Institut). Das Recht zur Benutzung erstreckt sich nur
auf die bezeichnete Firma mit den genannten Fertigungsstatten und die oben aufgefihrten Produkte
mit den zugeordneten Bezeichnungen. Die Fertigungsstdtte muss so eingerichtet sein, dass eine
gleichmaRige Herstellung der gepriften und zertifizierten Ausfiihrung gewéhrleistet ist.

Die Genehmigung ist so lange glltig wie die VDE-Bestimmungen gelten, die der Zertifizierung zu-
grunde gelegen haben, sofern sie nicht auf Grund anderer Bedingungen aus der VDE Pruf- und
Zertifizierungsordnung (PM102) zuriickgezogen werden muss.

Der Gultigkeitszeitraum einer VDE-GS-Zeichengenehmigung kann auf Antrag verlédngert werden. Bei
gesetzlichen und / oder normativen Anderungen kann die VDE-GS-Zeichengenehmigung ihre Gultigkeit
zu einem friheren als dem angegebenen Datum verlieren.

Produkte, die das Biozid Dimethylfumarat (DMF) enthalten, dirfen gemal der Kommissionsent-
scheidung 2009/251/EG nicht mehr in den Verkehr gebracht oder auf dem Markt bereitgestellt
werden.

Der VDE-Zeichengenehmigungsausweis wird ausschlieBlich auf der ersten Seite unterzeichnet.

Approval to use the legally protected Mark of the VDE as shown on the first page:

Basis for the use are the general terms and conditions of the VDE Testing and Certification Institute
(www.vde.com\terms-institute). The right to use the mark is granted only to the mentioned company
with the named places of manufacture and the listed products with the related type references. The
place of manufacture shall be equipped in a way that a constant manufacturing of the certified
construction is assured.

The approval is valid as long as the VDE specifications are in force, on which the certification is
based on, unless it is withdrawn according to the VDE Testing and Certification Procedure
(PM102E).

The validity period of a VDE-GS-Mark Approval may be prolonged on request. In case of changes in
legal and / or normative requirements, the validity period of a VDE-GS-Mark Approval may be
shortened.

Products containing the biocide dimethylfumarate (DMF) may not be marketed or made available on
the EC market according to the Commission Decision 2009/251/EC.

The approval is solely signed on the first page.
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SOLAR PV POWER PLANT

SOLAR INVERTERS
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SECTION -4.2.1

SOLAR PV POWER PLANT

SOLAR INVERTERS

- SPECIFICATIONS
% g 16‘Whh4m
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MAKING MODERN LIVING POSSIBLE

TLX Inverter Series
Three phase transformerless inverter

series from 6-15 kW

The TLX series includes TLX, TLX+, TLX Pro and TLX Pro+

The weight of 6-15 kW

Ensuring easy and
troublefree installation
of high performance
inverters

The high performance transformerless
three-phase TLX inverter series, with
efficiency of 98 % deliver maximum
energy in all conditions.

Flexibility

Integrating 1000 V,,. input

range, 250-800 V MPP range and
multiple DC inputs with each their own
individually requlated MPP tracker,
allows for more modules in a series and
longer strings, while providing greater
flexibility in the PV setup.

Simplicity

The TLX Pro series includes master
inverter technology capable of
controlling up to 100 inverters from

a single inverter. Likewise, the
integrated webserver, allows

you to control, monitor and adjust your
PV system from any online device.

2 Billion hours of Experience
The TLX series has been installed all

over the world in both residential 6 kW
systems to over 100 MW utility plants.
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For additional technical data and functional descriptions piease refer to the
reference manual found on www.danfoss.com/dsolar
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| Functional safety

" At rated grid voltage (Vac,r), Cos(phi) = 1
4 At symmetric input configuration. At asymmetrical input configuration. Vmppmin can be as low as 250 V.

Danfoss Solar Inverters A/S - Nordborgvej 81 - 6430 Nordborg - Denmark - Tel: +45 7488 1300 - Fax: +45 7488 1301
solar-inverters@danfoss.com - www.danfoss.com/solar

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice.This alse applies to products
already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.

DKSLPFR204.A4.02 45@30 Produced by Danfoss A/S ©




SECTION -4.2.2

SOLAR PV POWER PLANT

SOLAR INVERTERS

- IDENTIFICATION
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DANFOSS SOLAR INVERTERS SERIAL NUMBERS AT

50 KW, BVRICE BLOCK

139F0013301702N383
139F0013303502N383
139F0013303702N383
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SECTION -4.2.3

SOLAR PV POWER PLANT

SOLAR INVERTERS

— CERTIFICATIONS
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TUVRheinland

Factory Inspection Certificate

Registration No.: AK 60041106.0002 page 1 Report No.: 21173707.002
License Holder: Product:

Danfoss Solar Inverters A/S inverter

Ulsnzes 1, Danmark Type:

DK - 8300 Grasten

Denmark TEX8k; TLX10k; TLX12,5K; TLX15k

Manufacturing Plant :
Danfoss Solar Inverters A/S
Nordborgvej 81, E1

DK - 6430 Nordborg
Denmark

Above stated products and types have been assessed during an inspection of the manufacturing plant.
Main assembly and quality control of these models is performed at the above mentioned manufacturing
plant located within the European Union.

Below stated main production steps where inspected:
¢ development

s assembly
« quality control

Remarks:
This certificate is valid until the next scheduled inspection or up to 12 months, at the discrefion of TUV Rheinland Group.

Cologne, 20 September 2011

TOV Rheinland LGA Products GmbH, Tillystrasse 2, D-80431 Niirnberg / Contact: +48 911 655-5225 email: service@de.tuv.com
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Danfoss Solar Inverters A/S
Power Electronics Division

Ulsnaes 1

DK-6300 Grasten
Denmark
CVRno:19883876

Tek +45 7488 1300

Fak: +45 7488 1301

E-malk: solar-inverters@danfoss.com
Homepage: www.solar-invertersdanfosscom

UK ER G59/2-1 declaration for FLX product line

The Manufacturer

Danfoss Solar Inverters A/S
Power Electronics Division
Ulsnaes 1

DK-6300 Graasten
Denmark

declares under our sole responsibility that the below product line

FLX 125 FLX Pro 12.5
FIX 15 FLX Pro 15
FLX 17 FLX Pro 17

is in conformity with the Engineering Recommendation G59, Issue 2, Amendment 1:
Requirements for the connection of generating plant to the distribution systems of licensed
distribution network operators in the United Kingdom.

The test results are summarized in the enclosure of this declaration.

Date Approved by @
Q
2013-12-17 &
Ste ansen

Senior Director, Product Development
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Enclosure:

Engineering Recommendation G59, Issue 2, Amendment 1

Generating Plant Type Verification Test Sheet
for Nominal Grid Voltages of 230V and 240V
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Generating Plant Type Verification Test Sheet

Type Approved Generating Plant (>16A per phase but < 50 KW 3 phase)

GENERATING PLANT DETAILS

Generating Plant Type reference:
a) FLX12.5, FLX Pro 12.5

b) FLX15, FLXPro15

¢) FLX 17, FLXPro 17

Generating Plant Technology: PV inverter

Manufacturer: TEL: Address:
(+45) 7488 2222 DANFOSS SOLAR INVERTERS A/S
POWER ELECTRONICS DIVISION
FAX: ULSNAES 1
(+45) 7489 0949 DK-6300 GRAASTEN, DENMARK

Technical file reference No: 1) Danfoss 2013-09-25_FLX17_| MX45 __ptf
2) M.O.E. Unit certificate for PV inverter MOE 13-0168-16

3) M.O.E. Declaration of conformity for power generator unit
MOE 13-0573-03

Maximum export capability: a) 12.5 kW, b) 15 kKW, c) 17kW
(Generating Plant rating less parasitic load)

TEST HOUSE DETAILS
Name and address of test DANFOSS SOLAR INVERTERS A/S
house ULSNAES 1
DK-6300 GRAASTEN, DENMARK
Telephone number (+45) 7488 2222
Facsimile number (+45) 7489 0949
E-mail address DANFOSS@DANFOSS.COM
TEST DETAILS
Date of test 2013-09-26
Name of tester Mads Bernecker
Signature of tester W f‘mﬂt o
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POWER QUALITY

Harmonics Emissions
Minimal Short Circuit Ratio Rece: 33
Value of Short Circuit Power Sgc corresponding to Rece! 561 kVA
Equipment Phases: Three Phase

Description Harmonic Current % = 1001/l I Harmonic Current
Distortion Factors
(%)
Harmonic: Is I5 Iz lg i1 l4a THD PWHD
Limit: 216 | 107 |7.2 3.8 37 2 13 22
Actual Value L1: | 0.045 | 0.09 | 0.05 0.287 | 0.425 | 0.427 | 1.09 3.34
L2: | 0.029 | 0.078 | 0.056 | 0.272 0.371 ] 0.428 | 1.02 3.24
L3: | 0.035|0.085| 0.05 | 0.251 0.391 | 0.437 | 1.01 3.3

Notes:
Detailed requirements are specified in BSEN 61000-3-12, data for representative unit.

Voltage Fluctuations
Equipment meets BSEN 61000-3-3 Yes

If equipment does not meet BSEN 61000-3-2 : N/A
i) Does equipment require a supply rated = 100A? Yes /No (delete as appropriate)

iiy If the answer to i) is no, specify the value of Ze: (ohms)
iii) If the answer to i) is no, specify the value of Zyay {ohms)
Voltage Disturbance
Psl Pit d(t) D/() dg 0/0 dmax %
Limit
(et Zuct 1 0.65 &3 3.3 4
Actual Value

(at Ze) 0.28 0.28 N/A 3 0.3

Notes:

Detailed requirements are specified in BSEN 61000-3-11 and BSEN 61000-3-3.

If the equipment requires a supply rated at = 100A the maximum system impedance is
deemed to be 0.15 + j0.15 ohms for each phase and 0.1 + j0.1 ohms for the neutral.

If the voltage disturbance values are above the limits for the specified reference
impedance (Z.) then the manufacturer shall declare a maximum value of system
impedance (Zma) for which the equipment satisfies the voltage disturbance
requirements of BSEN 61000-3-11.

DC injection Power factor
Limit 20mA, tested at three power 0.95 lag — 0.95 lead at three
levels * voltage levels
Test Point 10% 55% 100% 212V 230V 248V
Value 22mA 22mA 22mA >0.99 >0.99 >0.99
Measured
* Indicative values are shown for minimum, medium and maximum power levels.
# insert maximum value of dc injection and worst case pf value recorded during
testing @'ﬁ 0
g R \awnh e

== LoN
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PROTECTION TESTS (NOMINAL VOLTAGE: 230V)

Protection | Setting Test Results
Over Voltage Volts % | Sec Volts % | Sec
Stage 1

2532V | 1.06s
L2-NorL1-L3 2541V | 1.06s
L3-NorL1-L3
Over Voltage Volts % | Sec Volts % | Sec
Stage 2
L1-N or L1-L2 264 05s 264.4V 0.54s
' 263.7V | 0.56s
L2-NorL1-L3 264.1V | 0.55s
L3-NorL1-L3
Under Voltage | Volts % | Sec Volts % | Sec
Stage 1
L1-N or L1-L2 200V |256s 2014V | 2.54s
2004V |2.54s
L2-N or L2-L3 2007V | 2.58 s
L3-N or L1-L3 _ _
Under Voltage | Volts % | Sec | Volts % | Sec
Stage 2
1846V | 057 s
L2-N or L2-L3 186.1V | 0.55s
L3-Nor L1-L3
Over Frequency | 51.5Hz [ 90 s 51,2 Hz | 90.03 s
Stage 1 ]
Over Frequency | 52Hz 0.5s 52Hz |053s
Stage 2
Under | 475Hz | 20 s 475Hz | 20.04 s
Frequency
Stage 1
Under 47Hz |056s 469Hz | 0.53s
Frequency
Stage 2
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PROTECTION TESTS (NOMINAL VOLTAGE: 240V)

Protection Setting Test Results
Over Voltage Volts % | Sec Volts % | Sec
Stage 1
LiReiils Jamv |14 2646V | 1.045
L3-N or L1-L3 2647V | 1.04s

2652V |107s
Qver Voltage Volts % | Sec Volis % | Sec
| Stage 2
UNorLt12 76y 05s  |2764V | 0563
L3-N or L1-L3 276.2V [ 0.55s
275.8V | 0.56's
Under Voltage | Volts % | Sec Volts % | Sec
Stage 1
LINorbd2 | soev {26 |2000V283s
L3-N or L1-L3 2099V |2.564s
2099V | 2.55s
Under Voltage | Volts % | Sec Volts % | Sec
Stage 2
LINorLi-l2 | 490y |05s 1924V | 0555
L2-N or L2-L3
L3-N or L1-L3 1928V | 0.54=
1928V | 0.53s
Over Frequency | 51.5Hz | 90's 51.2 Hz | 90.03 s
Stage 1
Over Frequency | 52Hz | 0.5s 52Hz |053s
Stage 2 -
Under A75Hz [ 20s 47.5Hz | 20.04 s
Frequency
Stage 1
Under 47Hz |056s 469Hz | 0.53s
Frequency
Stage 2
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LOSS OF MAINS TEST

Method used ROCOF

Output power level * 10% 55% 100%
Trip setting 05s 05s 05s

Trip value 0.50s 0.53s 0.53s

* Indicative values are shown

for minimum, medium and maximum power levels.

RECONNECTION TIMES
Reconnection Time Under/Over Under/Over Loss of mains
voltage Frequency
Minimum value 180 sec 180 sec 180 sec
Actual Setting 180 sec 180 sec 180 sec
Recorded value >180 sec >180 sec _ >180 sec

o7




FAULT LEVEL CONTRIBUTION

Short Circuit Test

This test should determine the value of short circuit current at the Generating Plant terminals.

The Generator shall declare, to the DNO, the maximum short circuit current contribution from the
Generating Unit and the conditions under which this exists.

One method for determining the short circuit current contribution is described below.

The short circuit current contribution of the Generating Unit shall be measured upon application of
a short circuit on the Generating Unit terminals (all phases / phase to neutral) with the machine
operating at full load output steady state conditions.

Current measurements shall be taken from application of fault until the time the fault has been
disconnected, following operation of the Generating Unit protection. A current decay plot shall be
produced for each phase from inception of the fault until the Generating Unit has been
disconnected. The plot will need to show the highest value of peak short circuit current, eg for a
Generating Unit supplying a purely inductive load the highest value of peak short circuit current will
result when the fault is applied at a voltage zero. Where practicable the tests will need to determine
values for all of the relevant parameters listed in the table below. These parameters are described in
IEC 60909" whilst this standard is primarily for three-phase generators the methodology for
determining these parameters can be applied to single-phase generators.

For rotating machines and linear piston machines the test should produce a 0 — 2.0s plot of the short
circuit current as seen at the Generating Plant terminals.

Short Circuit Parameters

Parameter Symbol | Value

Peak short-circuit current A N/A™

Initial value of aperiodic component A N/A™

Initial symmetrical short-circuit current * A N/A™

Decaying (aperiodic) component of short- ipc NA
o i -

circuit current

Reactance / Resistance Ratio of source * *a N/A™

*V/alues for these parameters should be provided where the short circuit duration is sufficiently long

to enable interpolation of the plot
* Ag photo-voltaic SSEG are inverter-connected, they are deemed to comply automatically with

regulations and no further testing is needed

SELF MONITORING — SOLID STATE SWITCHING

Test Yes /| No

It has been verified that in the event of the solid state switching N/A
device failing to disconnect the Generating Plant, the voltage on
the output side of the switching device is reduced to a value below S— E ]G-\v'
50 volt within 0.5s.

Not applicable because electro-mechanical relays are used.

1|EC 60909-0:2001 - Short-circuit currents in three-phase a.c. systems. Calculation of cury
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= - Report No. i LW e N
y P : i g i Factory Inspection A «h&gqm Q-0
e gL ' “Made in EU” Date e {
Test- und Zertifizier-GmbH e R o SV
Client Trnoss Sl et i Development
Address b & SR .~ - | address (if
»3)/\! ona sgRaie 2 8| gifferent)
cuas Sehcleionty
TR
Manufacturing ' ¢ Testing
i R R e b B | drese
different) SUAC \m{ﬂmﬁ.ﬁ different)
T
Contact Information:
Main Contact: | Sse i< Sl e Phone: AUSAUR RANY T
Title R ciicd erpnex | P oranl | Rohne ©aantass. aoem
Alternate Contact Information:
Main Contact: Phone:
Title Fax:
Main Person Responsible For Quality Assurance: L\{\”Q,\“Lm% %R“%S%&
Main Person Responsible For Engineering: fggﬁ 08~ Hm-hc:‘g‘:;ﬂ
Main Person Responsible For Manufacturing: ’T&if(;j;}rk oyl ok
Main Person Responsible For Routine Testing: "'“‘1&7\ g L ”,m}{gg a0 1\
o Q“n A

d

Reguirement

Compliance

Saction

Design, Development

Yes

No NIA

Comment

14

Is the design and development independent from
the manufacturing?

xxﬁt‘i‘x&%& <::§

{13

Is there a defined structure in design and
development (hardware, software, product
lines)?

How many people?

g 3 EﬁasmséiL

1.3

Is design and development subcontracted? If
yes, to who/where?

1.4

Is the facility being inspected authorized to make
product design changes or component
substitutions?

1.5

Are procedures in place to ensure that changes
to product design and manufacturing process is
performed ina controlled manner and reviewed
by someone familiar with Regulatory matters?

1.6

ls there a documented procedure ensuring that
no changes to the construction of certified
products will be implemented without the
permission of the Licence Holder?

et

)

Y

i 1 -
e

——

/

U e

‘”?/‘Jhi

b
£

F/Ii‘

Section

Production Control

Yes

No | N/A

Comiment.

2.1

Is there a documented quality system to control

AN %

N o P
N Ff Ay a €
NTAVART
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g, Report No. e e REY ¢
? ﬂ _ Factory Inspection = p 3 V%SQ%% ~J2.£
: ate

i R e “Nade in EU” v

§ Test- und Zertifizier-GmbH IO et
production?

22 | Is the Quality Manager independent from ¥ Gaanas
manufacturing? .

2.3 | Is production or parts of production . m C”*%%me}/
subcontracted? If yes, to who/where? i e

24 | If the manufacturer produces the same product o' Q}V‘\S o(Le
at a different manufacturing location, what ,&quﬂw&} \\.3
method is used to mark the product with a \

unique factory identifier?

2.5 | Are procedures in place to uniquely identify Seatal QoS

batches or runs of product?

specifying the components/parts to be used
during production?

2.7 | Are materials, componente and sub-assemblies
verified by the manufacturer as complying with
appropriate specification and origin?

K
26 is there a parts list or similar evidence available 7(

2.8 | Are there up-to-date documents, assembly Qﬁ&mﬁ_ .
instructions, photographs, drawings and the like X RLES: T
readily available? Aasingys

2.0 | Was there production during visit? > ’P\f Wsedeis
Identify the type number and any certification : %“LX SRt

mark that appeared on products seen in
production at the time of the visit. If no certified
products were seen, indicate what kind of
products were manufactured at the time of visit.

Sagfion Production Line Tésting Yes No N/A | Comment

3.4 | Are all mandatory production line tests such as
ground continuity and/or hi-pot performed after
the final stage of assembly?

3.2 | Are production units identified, marked or labeled
to provide verification that testing was performed
with satisfactory results?

33 | Is alogbook or other equivalent means provided
to document each unit, by serial number or date
code?

X x| x| X

3.4 | Does the aforementioned logbook or equivalent
means provide at least the following information: c:‘b

{a) The date all required production testing was
performed

(b) The test equipment used

' (c) The serial number of the EUT

(d) a checkbox to indicate the pass/fail of the
tests performed

(e)The name of the technician performing the
tests

35 | Is the tester in good working condition and

Page 2 of 6
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Report No. _ ..
Factory Inspection A4 341%53@‘3 <82 '".""'t

 ESAN Y “pMade in EU” Date

{ Test- und Zertifizier-GrbH A et A\
verified before use? ¥ Toefial S8 ey

3.6 Is the test equipment calibrated and is there a s Q‘?{;;_c;;iec% %\309‘

label or similar method indicating the next

: €.cesh
calibration date? See o

3.7 | Is the test technician provided with a written test S
procedure for each test?

3.8 | Is the test area segregated from other production X
areas due to the potentially hazardous nature of
the testing?

3.9 | Does the Manufacturer provide a secured area
for failed units to insure they are not )(
inadvertently returned to production before
repair/rework?

3.10 | Does the Manufacturer provide a tag, flyer, or
other identifiable means for visually identifying X
failed units?

3.11 | Are repaired and reworked products re-inspected )(

in accordance with documented procedures?

setion | Miscellaneous Yes No N/A | Comment

41 | Are records kept at least for the period between ?<
two inspection visits?

42 | Are the records maintained and satisfactory? X
4.3 | If there were any unsatisfactory findings entered o %&Q\i‘a‘i\&‘, ?f@{:
in the previous inspection report, have these x

been corrected?

Page 3 of 6
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§ Test- und Zertifizier-GmbH

Factory Inspection
“Made in EU”

Report No. Mij{ ‘x&gﬁ(ﬁ.;ga S

oee AQ ack R

Inspectors Evaluation (Informative):

Page 4 of 6
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§ Test- und Ze

Fi

GimbH

rtifizier-

Factory Inspection
“Made in EU”

Report No.

A NCESoR <26

Date

R . o) Rol?

Inspectors Evaluation (Findings):

= Related | Inspector’s points requiring corrective action from the manufacturer

section of
this report

s Sosiin (‘&‘i
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HEFD a4 PO Sithie . Eat gt Re{)ﬁn NO‘ : g<:¥ﬁ Egi }t
; f 4 ;;‘g’f A ; ;’ i Factory Inspection ‘}R 8
g 2 ‘ - RV P “Wade in EUY Dale
[test und Zertifizier-Gmbt Q. Ol

inspectors Evaluation

List your findings on the INSPECTORS EVALUATION page(s) by referencing the applicable clauses

in this report (including comments, recommendations, etc.) and explain them to the manufacturer. If
possible indicate also the corrective actions the manufacturer intends fo take.

Give your recommendations by ticking the appropriate box;

1. No unsafisfactory findings.
2. Minor unsatisfactory finding(s).

3. Major unsatisfactory finding(s),
certification not directly affected.

4. Critical unsatisfactory finding(s),
certification directly affected.

Grant or continue certification.
Manufacturer's corrective action{s} will
be checked at next visit. Grant or
continue cettification.

Manufacturer shall confirm corrective
action(s). Grant or continue certification
Certification refused/suspended and
repeated factory inspection
recommended after the manufacturer
has confirmed implementation of
corrective action(s).

o oOeE

Total number of attachments .. 7. ......

A copy of this report shall be provided to the undersigned contact person who should be aware of the

contents and sign for its receipt.

Time in factory: ...... 8 L ieveessy THOUIPS.

The responsibility for ensuring that a product is manufactured in accordance with the standard :

to which it was originally approved rests with the licence holder.

Date;

R g AL o Ve T o

Dale’ 30.10.2012

Inspector's name (prinied fetters):
Atmeie  Bows

Contact person’s name (printed letlers):
Stefan Mahne

Signature: :

7o

Signature: < 7
| Noda R
. | e

St
' Qﬁiﬁﬁq\;i&i% {\g\;{f‘m 4
IR
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prémarc

HTest- und Zertifizier-Gmpr.

Certificate

Applicant: Danfoss Solar Inverters A/S
Jyllandsgade 28
6400 Sonderborg
Denmark

Factory: Danfoss Solar Inverters A/S
Nordborgvej 81
6430 Nordborg
Denmark

Product type: Solar Inverter

TLX 8k TLX 15k

TLX+ 6k TLX+ 8k
TLX Pro 8k

TLX Pro+ 6k | TLX Pro+ 8k

6,0kW

TLX 10k TLX 12,5k
TLX+ 10k TLX+ 12,5k TLX+ 15k
TLX Pro 10k TLX Pro 12,5k TLX Pro 15k
TLX Pro+ 10k | TLX Pro+ 12,5k | TLX Pro+ 15k
10,0kw 12,5kw

- BAUART GEPRUFT
TYPE APPROVED

A representative test sample of above stated model passed the tests according to:
Standard: DINV VDE vV 0126-1-1 (VDE V 0126-1-1):2006-02

The following alternative grid disconnection parameters are set as default for Portugal:
UV (stage 2): 115V, 100ms disconnection time

UV (stage 1): 196V, 2000ms disconnection time

OV (stage 1): 253V, 200ms disconnection time

OV (stage 2): 300V, 50ms disconnection time

49Hz<f<51Hz

The factory is inspected annually by the certification body, the program is in accordance with:

ISO/IEC Guide 67:2004 — System N°5
Report no: 11KFS089-01 V)ku\‘”m
] ’.-w"':‘-‘;:-"vé
Certificate no: 11-067-02 7347 NN
[ P
Date of issue: 2012-02-24 Valid until: 2016-10-25', . .
P—, K (omas
Zertifizierstelle T daonergste

Certification

Primara Test und Zertifizier-GmhbH | Gewerhestralle 28 | 87600 KautheurddOGarmany | T +4G {0V 8341 95K 48 Q3 1 T +48 (0 8341 US55 48 g4



SECTION - 4.3

SOLAR PV POWER PLANT

BALANCE OF MATERIAL
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SECTION - 4.3.1

SOLAR PV POWER PLANT

BALANCE OF MATERIAL

- STRUCTURES
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SECTION -4.3.2

SOLAR PV POWER PLANT

BALANCE OF MATERIAL

- CONDUCTORS
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SECTION - 4.3.2.1

SOLAR PV POWER PLANT

BALANCE OF MATERIAL

-AC CONDUCTORS
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POLYCAB

WIRES & CABLES

XLPE INSULATED
HEAVY DUTY CAB
650/lI00V. |\

53420 /

.‘IACJ'




THE COMPANY

POLYCAB, an ISO 9001:2008, 1ISO
14001:2004, OHSAS 18001:2007 company
is the largest Wire & Cable manufacturer
in India with a proven track record of
over three decades. The fastest growing
company in the Indian Cable Industry
with consistent growth. Polycab group has
crossed Rs. 3600 crore turnover in the year
2010-11 and is set to achieve Rs. 4000
crore turnover in the year 2011-12.

From a modest beginning with Wires and
Cables, over three decades ago Polycab set
up State of Art manufacturing facilities at
Daman in 1996.The last 3 decades have
seen the core business develop along
different product lines: = Low Voltage
Cables, Medium Voltage Cables, Extra High
Voltage Cables, Fire Survival & Fire Resistant
Cables, Telecommunication Cables, Control
& Instrumentation Cables and Aerial
Bunched Cables. In the manufacture of
cables, a competitive edge lies not so
much in product innovation as in providing
consistent quality, guaranteeing reliability
and ready availability. Polycab’s Daman
factory was created to address these key
market determinants. The manufacturing
set up is sourced out from the world
renowned Machinery and Technology
suppliers with constant upgradation and
expansions.

CUSTOMER SATISFACTION

In an ongoing process to improve Customer
Satisfaction Polycab offers a variety of
services:

e Commercially competitive prices.
® Reliable & consistent quality.

Reliable & just in time delivery.
Product development for a changing
market.

A targeted stocking policy.

Technical Support for Applications/
Projects

CUSTOMER FOCUSED
POLYCAB derives its strength from its

customers. The growth of the latter is a .
prerequisite to the growth of the company
and hence customers’ satisfaction is its
prime objective. Over the years sincere
service and dedication to its Customers
has earned the Company distinguished

Customers which includes demanding
leaders in Sectors like Utilities, Power
Generation, Transmission & Distribution,
Petroleum & O0il Refineries, Oem’s, EPC
contractors, Steel & Metal, Cement,
Chemical, Atomic Energy, Nuclear Power,
Consultants & Specifiers etc.

POLYCAB has highly experienced, qualified
and dedicated professionals with strong
adherence to the quality management
system. Polycab has offices all over the
country and also has a wide network of
authorized distributors and dealers to cater -
to all the customer segments in India and
abroad.

POLYCAB has earned the trust and reputation
in India and abroad by winning the
customers’ confidence. Several thousands
kilometers of LT XLPE Cables in the voltage
range of 1.1KV have been manufactured
and are in operation in India and abroad.

Polycab LT XLPE Cables are preferred choice
in Power Plants, Distribution Systems,
Heavy Industries, Various Utilities, The
Titans of Indian Industry & Consultants /
Specifiers.

DETAILS MAKE THE DIFFERENCE

More than 3 decades of experience have .
enabled POLYCAB to develop a specific
know how for each individual productline.
Attention to details allows the company
to apply optimum technical solutions
and material selections to each and every
different project or application.

Other available Catalogues:
Flexible Cables

LT PVC Power & Contn@fa\@s.

HT Cables upto 451%7
EHV Cables upto 132Kv
Fire Survival Cables.

Polycab Wires Pvt. Ltd. takes every precaution to ensure the information given in this publica

£ & 0.E. all information is subject to change without notice.
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WIRES & CABLES

The XLPE insulated heavy duty cables were introduced worldwide in mid sixties. These
cables have overcome the limitations of PVC Insulated Cables such as thermal degradation,
poor moisture resistant and thermoplastic in nature.

The advantages of XLPE Insulated cables in comparison to PVC insulated cables are as
under:

A. Technical Advantages :
1. Higher current rating, higher Short Circuit Rating Approx 1.2 times that of PVC.
Thermosetting in nature.
Higher insulation resistance - 1000 times more than PVC cables.
Higher resistance to moisture.
Better Resistance to surge currents.
Low Dielectric Losses.
Better resistance to chemicals.

Longer service life.

ED_GJ‘--I@U‘I-L\LAJN

Comparatively higher cable operation temperature 90°C and
short circuit temperature 250°C.

B. Commercial Advantages:

1. Lower laying cost because of comparatively smaller diameter of cable and lighter
weight*.

2. Lower installation charges as the diameter of cable is comparatively lesser with
smaller bending radius, requiring less space requirement for laying of cables.

3. **One size lower cable can be used as compared to PVC insulated cable.

* Density of XLPE is lower than PV(

**For longer cable length voltage drop shall be considered

Polycab Cable of 33KV E 3 x 400 Sq.mm have been successfully type tested at
KEMA - Netherland (an internationally acclaimed Testing Laboratory).

N
“BASEC CERTIFICATION OF OUR BUSINESS DEMONSTRATES O LﬁﬁmT TON
ONLY THE QUALITY OF OUR PRODUCTS, BUT ALSO TQE vfw ITMENT

FOR CONTINUOUS IMPROVEMENT” Q;(\E z\
|QHNUPUR C’\
G Oiet b
\\m\ ) )
._- 3
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HIGHER ELECTRICAL STRENGTH RETENTION

HIGHER SHORT CIRCUIT RATING

BETTER ELECTRICAL, MECHANICAL &
L THERMAL PROPERTIES

| EASY JOINTING & TERMINATION

SeleCtion 'of Cables

Power Cables are generally selected considering the application. However, following
factors are important for selection of suitable cable construction required to transport
electrical energy from one end to the other.

1) Maximum operating voltage,

2) Fault Level,

3) Load to be carried,

4) Possible overloading duration & magnitude,

5) Route length and voltage drop.

6) Mode of installation considering installation environment such as ambient & ground
temperature chemical & physical properties of soil.

7) Flame retardant properties.

All sizes of POLYCAB XLPE cables are designed to standard operatigg ﬂ Clgnﬁk\[ndla and
abroad. The standards adopted are considering the geographreal/ (@frcnmttmns

and general applications of power for utilities, distribution and genc; purpqse.'v

f /18
The cables are manufactured conforming to Indian & Intemahonau Eﬂblgs spemﬁ?éﬁons
for XLPE Insulated cables. Customer specific requirements can alsc{ bc—.\ rnet;.l * )

\\‘. ,r ““.._

Vn",é L e
\\_

N
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pOLYCAE

WIRES & CABLES

COMPARATIVE CURRENT RATINGS OF 650/1100 VOLTS MULTICORE HEAVY DUTY PVC INSULATED CABLES & XLPE INSULATED CABLES.
(3. 3.5 & 4 Core Unarmoured / Armoured PVC Sheathed Cables with Aluminium Conductor.)

35 9 86 i 113 117 1.90
50 110 105 1.3 133 142 1.40
70 135 DR 0.93 164 179 0.99
% 165 155 0.68 196 221 0.72
120 ST e e 223 257 0.58
150 210 205 0.46 249 292 0.48
aghe S 0.38 282 337 0.39
240 275 280 0.28 326 399 0.31
300 305 B 0.25 367 455 0.26
400 335 375 0.20 420 530 0.21

COMPARISON OF SHORT CIRCUIT RATING FOR 1 SECOND DURATION FOR
* PVC & XLPE Insulated Cables ** with Copper and Aluminium Conductors. (Current in kAmps)

* PVC Type ‘A" Insulation as per IS-5831 '84.
** PVC Cables as per IS-1554 (Part-1)-1988.

= 403 2.5 500 3.30 *+ XLPE Cables as per IS-7098 (Part-1)-1988.
50 515 3.79 7.10 4,70 .
70 8.05 5.31 10.00 6.60 1) Max. i.onductor Ten:\?grature d)L(T;Eg
; : _ : . operation
05 10.90 EpRg S 9.00 P 70°C 90°C
120 13.80 9.10 17.10 1130
150 s o = 21@ : 14.20 2) Max. Conductor Temperature During
185 21.30 14.02 26.40 17.50 Short circuit. ~ 160°C 250°C
240 27.60 18.20 34.30 22.60 Formula relating Short Circuit Rating with duration
300 34.50 22.80 42.90 28.30
400 46.00 3040 Al
500 57.50 - 38.00 7140 47.20 Where
630 Te50 Al BE e 00,00 59.40 It = Short Circuit Ratj
800 92.00 60.00 114.30 75.50 t = Duration in secfd
Sl e e e Ish = Short Circuit r




ol

2.5

6

16
25
35

50

R
300 :

70
95
120

e

2185

U

500

800

0.24

o

0.51 _
DT
0.57
0.58

0.63

03

0.74

S
- 0.69
- 0.80 -

0.83

0.92

e

i

0.38

0.38

0.44
0.46
0.51
0.59
0.61
0.59
0.69

071

0.78

e
b 970
0.75

0.058

0,065

0.071

1 0.081

0.088
0.089
0.096
0.098
0.100

0.110

0.110

0.110

SR

L0

0.110

0.120

0.120

REACTANCE APPROXIMATE REACTANCE AT 5

0.125
0.114
0.102

0.0968

10,0941

0.0932
0.0900
0.0881
0.0873
0.0859

i
0408

0.0843

0.0826

0.107
0.0985
0.0927
0.0884
0.0837
0.0808

0.0805

0.0783
0.0750
0.0740

0.0716
0.0718
0.0710
0.0705
0.0704
0.0702
0.0698

-
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WIRES & CABLES

Technical '_a’i_a | . POLYCAB

CONDUCTOR TECHNICAL INFORMATION FOR SINGLE CORE AND MULTICORE CABLES
CONFORMING TO IS-8130/1984 (STRANDED - CLASS-2) COPPER & ALUMINIUM CONDUCTORS.

=] it

~ Plain Copper  Aluminium Plain Copper Aluminium

1.5* 3 3 . e 121 18.10 15.50 23.17
g5 - 3 - - 7.41 12.10 9.48 15.50
e 7 3 : 461 7.41 5.90 9.48
6 7 3 g - 3.08 4.61 3.94 5.90
10* iy 7 6 - 1.83 3.08 2.34 3.94
16 7 7 6 6 1.15 1.91 1.47 2.44
25 7 7 He 6 0721 1,20 0.930 1.54
35 7 7 6 6 0.524 0.868 0.671 114
50 19 19 6 6 0.387 0.641 0.495 0.82
70 19 19 12 12 0.268 0.443 0.343 0.567
95 19 19 s 15 0,193 0.320 0.247 0.410
120 37 37 18 _ 15 0.153 0.253 0.196 0.324
150 37 37 e 15 0.124 0.206 0.159 0.264
185 37 37 30 30 0.0991 0.164 0.127 0.210
240 61 37 T 30 0.0754 0.125 0.0965 0.160
300 61 61 34 30 0.0601 0.100 0.0769 0.128
400 61 61 Gl 53 0.0469 0.0778 0.0602 0.100
500 61 61 53 53 0.0366 0.0605 0.0468 0.0774
630 91 91 53 53 0.0283 0.0469 0.0362 0.0600
800 91 91 53 53 0.0221 0.0367 0.0283 0.0470
1000 91 91 g 53 00176 0.0291  0.0225 10,0372

* These sizes can be manufactured with solid conductor having single strand

POLYCAB RECOMDATIONS FOR CURRENT RATINGS

1. The values given in the table are valid for on circuit in a three phase system under conditions specified. For grouping
cables rating factors must be used.

2. The current carrying capacities mentioned in POLYCAB technical data are intended as a guide, to assist operating
engineers in selecting cables for safety and reliability.

3. Basic assumptions and condition of installation:
Ambient ground Temperature : 30° C

*  Ambient air Temperature: 40° C
*  Depth of Cable Burial : 1.0 m
*®

Thermal resistivity of soil : 150° C. Cm/W
Single Core Cables are installed as indicated in the table, spacing between cables in flat formation is as indicated.

5. For3and 4 core cables, it is usual to assume the same current carrying capacity for 4 core cables as for 3 core cables.
Our calculated values are based actually on 3 core cables. These values are suitable with enough accuracy also for 4
cables in most cases. Only for large 4 core cables in air the values are too conservative, due to the large cable-surface
and consequent high heat dissipation factor. J

6. To obtain the maximum current carrying capacity of a cable operating at different conditions fro\?@thé standard.
Various rating factors are to be multiplied as follows: Q_ \@_\ N2

TIa =K Is (in Amperes) Where X
Ia = Current Rating at actual Operating Conditions (amperes) |/
Is = Current Rating at Standard Operating Conditions (amperes)\ » \ ¢ .532202
K = Rating Factor as applicable 5’,«,,//
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CERTIFICATE OF CONFORMITY

This certificate is granted to the organization, MANUFACTURER

POLYCAB WIRES PVT. LTD.

H.0 : Polycab House, 771, Pandit Satwalekar Marg, Mahim (W),

Mumbai - 400 016, India.

Works: 74/8-11, Daman Industrial Area, Village Kadaiya, Darnan - 396210, UT

Survey No. 67-69, 71-72, 105, 106, Nurpura, District Panchmahal, Halol - 389 350, Gujarat, IND

Products Description:
HOBv ~ U/R/K/F
HO?v ~ U/R/K/F
HOSv - U/R/K

HOZ7z - U/K

VW N AW

les

12.¢ _

produt : with the essential health and safety requirements of
Council Direc ) ; 16/95/EC on the approximation of the laws of the
Member S g tothe roducts. i ‘

The following harmoniz ards and/or technical specifications applied:

BS 5467, BS 6724 BS *ggjié;, BS 6004, BS 6500, BS 6231, BS 6211, IEC
60502-1, IEC 60502 ) 098 Part - 2, IS 694, IS 1554 - Part 1, IS 1554 -
Part 2, BS EN 50228, 1EC 60227, EL 568.8-2

Certificate confirms
of mentioned directi
The manufacturer, or
market complies with.a
declaration is often refer

Certificate No

fication.
I .declares that a product being placed on the EU 25

“health and safety requirements thal apply to it, An EC
anufacturer's declaration.

cate remains the property of FQC and the r.%«iﬁ e validg

Aighfregular surveillance audits. This must not be copled in wholg

tefi permission of the managing Director of FQC Deliberate misf
schadule will result in cancellation without notification. The produq L0:18
manufacturer or his representative in accordance with Council Diragtiye h/42/BEL.)| To
check current validity of the certificate. Please contact info@fgc.com.tr " LT

FGC Ulustar Arasi Belgelendirme ve EGitim Hizmetlert Limited §irkeli o
Hanimelf Caddesi Prasti} Iy Markezi No:10 Kat:7 Zimriitevier - Mattepe / ISTANBUL / TURKIYE T 444 2 141 /490 216 457 B —0 216 457 98 89
Bu belgs, milgterinin FOCnin kurallanna ve s6zlegme gartianna uydugu siirsce gecaridir. Sertifika gegerlifik durumu FOC internet sitesindan takip edilebiliz
www.lgser.com info@tge.com.t 8 2




SECTION - 4.3.2.2

SOLAR PV POWER PLANT

BALANCE OF MATERIAL

- DC CONDUCTORS
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Wires & Cables

Siechem Profile :

Siechem a market leader in India for speciality wires and cables, established in 2002 is having its head office at Chennai and factory at
Pondicherry, India, equipped with fully automated manufacturing plant spread over 100,000 sq feet built-up area in an environment
friendly surrounding. The Company employs about 300 people and has in-house R&D, Design, Manufacturing and Compounding facilitie$
and hence cost effective and reliable in terms of its performance. The Company is zero debt and growing rapidly year on year
with its innovative products. Siechem’s In-house cable design studio can design and develop any type of cable with its experts
supported by R&D team to make insulating, sheathing and jacketing compounds that any competitor can offer. The company’s current
production capacity is about 250 kms a day and is expanding to reach a half a million meters a day shortly. Siechem has nearly a million
part numbers for the various segments/market as mentioned below.

Siechem PV Cables are type tested and approved by TUV. Siechem PV cables are in use at different sites of Solar generating stations
of over 1000 MW and Siechem is India’s No.1 Solar cable manufacturer with maximum market share. Siechem do have the following

range of cables in its portfolio:

S.No. Range of Products
1 Automotive Cables
2 Aerospace Cables
3 Appliance Wires & Cables
4 Building Wires
5 Battery Cables
6 . Composite/Hybrid Cables
7 Control & Switchboard Cables
8 Contract Manufacturing of Wires & Cables
9 Efastomeric & Special Thermoplastic & Thermoset Electron Beam Cross Linked Wires & Cables
10 Fluoro Elastomer Insulated Cables
11 Flexible Cables
12 Fire Resistant Cables
13 Halogen free, Heat, Oil & Flame Resistant Cables
14 Heat Shrinkable Products
15 Jelly filled Telecom Cables
16 Instrumentation Cables
17 Mining Cables
18 Nuclear Cables
19 Offshore and Marine Shipboard Cables
20 Qil and Gas - Petrochemical Cables
21 Power Cables
22 | Power Cords D
23 Railway Quad & Signaling Cables i -(b
24 Rolling stock Cables for Electric Locos, Metro Rail & Diesel Loco Cables \ fm
25 | Solar Cables A Y- e\
26 Telecommunication Cables * {/ S/V JSHNUDUE\‘Q\
l( LASRYTINTACIT A
27 | UL/ ETA/ CSA Standards Cables Y iy
28 Welding Cables \\6’5’/\;%\3‘//
29 | Wind Energy Cables PRI AVAT
30 Wiring Harness

3
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Wires & Cables

Siechem an early bird in Solar Cable segment in India

Early entry in to PV segment has helped Siechem to develop the varities of PV cables, Junction Boxes and Connector that would definitely benefit
customers to

v

v
v
v

Get cost effective solutions

Reacdy solution for any complex design

Easy installation

Reliability in delivery & producer performance

A brief about Siechem PV Products :

Siechem PV Power cables for the harsh environments of solar energy applications—the hot and cold of climate extremes, ozone and UV
radiation, moisture, oil, and for direct burial. In-house R & D and compounding facility of XLPO/XLPE insulation and special UV resistant Jacket
which is Electron Beam Cross Linked provide years of reliable service, withstanding the extreme environments without failing or degrading. PV
applications demand higher level of reliability with enhanced Thermal, Electrical,Mechanical and Weathering properties of Solar Cables. When
downtime is unacceptable in extreme remote locations where environment is also severely challenging, Siechem Solar cables offer reliable
performance from -45°C to + 120°C as continuous operating temperature. Siechem also offers single stop solution for entire cabling with wide

range of PV application such as

v

RN

Single Core EBXL Solar Cables

Multi Core EBXL Solar Cables,

Control, Instrumentation & Data Transmission Cables,

Junction boxes with ready to use wire harnessing,

MC4 Connectors, B4A & B4B Branch Plug Connectors and DFA Diode & Fuse Connectors.

Siechem PV products are environment friendly, meets RoHS norms as per European Standards. Designed for easy handling, quick assembling
at site, rugged, reliable and comparable with the best in the world and also meets latest TUV / UL standards.

5
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W;res & Cabies

Siechem - TUV Certificate

Zertifikat Certificate

L TR
TUVRheinland
Zertifikat Ne, Certlfieone Mo, Blatt Fage st
iR 60077463 oan1
(i Feiehen Client Reference Unwer Zeichen Dur Referonce aestcilngsdatum  Date of Bsse
G001~ 02423620 002 02,07, ﬂm {ayimorlye) i
Genchmipungsinfaber License Holder ?mm«wmuﬁmmm i Pt |
STECHEM TECHROLOGIES PRIVATE LIMITED SIECHEM TECHNOLOGIES ®wt.lLud.
26727 ERRABALU CHETTY STREET RS 104/8 & 105/7 SEDARAPET MAIN RORD
CHENNAL 600001 PONDICHERRY 605101
India India

Gepriift o waseh Fesred ave io
9 OpEG 116%/08.07

Fertiliertes Produks iﬁﬁ&miﬁmﬁum} : Liremzentgelic - Embeit
Centified Prodnet {Product ddesstificatlon} License Fe - Ualt
 Ey-Cables

Code designation: PVA-F SOLAR CABLE 11

Crass asetion FBmmd 4, Den? B0y . 10, 0mm® 15

#

16, 0wt 25, 0mm® 35,0007 50, O
T, Dem® 95 08m% 1260, taew¥ . 150, Oee®
1B, Dest o 240, 0me® . 300 Dme?

Max. sonducter temp.:  120°C {for 20,000n)
Hated voltage: 0,8/1 ¥V ASr 0,%71.8 W IC
Ambient tempsrature: ~#3% to BOMC
saverial of fmsulation: Halogen Ired eyass-linked conpound

daterial of sheath: Hitogen free Cross-linked sempound
Color of insulation: black

Coior of sheaths black

Trade mark: Sinches

o e SR
MM ﬁm;;:&mn WM watilin mw&

Ietnasite warebon, L Hastediagy di sortilieanten Prodiling
ﬁ’aﬁm - m vl meﬁmﬁmmm

%ﬁv&m %ﬁgm:msmmﬁwﬁe%mi Ritroberg
P 440 21 BOSIRR

I e s )
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Siechem - ISO 9001 : 2008

L INTERNATIONAL

This is to certify that the
Quality Management System of :

R.S. No. 104/8 & 105/7, Sedarapet Main Road, Pondicherry - 605 101, India

has been assessed and found compliant with the requirements of :

ISO 9001: 2008

Approval is hereby granted for registration on the proviso that the
certification rules and conditions are abserved at all times.

{iertification Scope.
fiesigs, Manulaciuie, Teuting and Markaling of
1 Juslly fllod telepione cabies, 2§ PR asmnanie wirss & cabies, 3) Powsy Controlenal Bunched sabies.
43 ingdrumeniation/dstalcommun ; cabie. 8y Bexible wims B cables Jor Aulomotive, Bathary Bulding &
Apphances, & Rubway signaling & GUAD cables. 73 Blechon Seum Iradinted wirex & cables, ) Marine. Solar &
Wt snergy cabies 07 Wires and cablas for Fire prone 8 any specific application, 104 Haat shonk fubings fslseves
Haat sheink cable pinling & lefmination kils/accessodes for PVCY XLPEPILG cables uplo i Hor Varkus
mﬁgﬁiﬁ% W Transpont & Defence appiications, 1] Range of Compounds & masier baiches. 12} Powse

Cortificate No.: ICH-0037.06
{ssue Date: 02 December 2011
Expiry Date: {1 December 2014

et ;; o ; %}'w&; ¥ ,.w“
Chandrakant Kullkarni

www.sieg@m.com
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Siechem - OHSAS 18001 : 2007
i o L l‘ assessors of quality
nﬂm | evaluale | assess | centily |

Zenith Quality Assessors Pvt. Lid.
Management System Certificate

Certificate No. OHS/91/R/2008

This is to certify that

SIECHEM TECHNDLOGIES PVT. LTD.

at

Regd. Off, : 26/27, Errabalu Chetty Street, Chennai - 600 001, Tamil Nadu, india.
Works  : RS 104/8 & 105/7, Sedarapet Main Road, Puducherry - 605 111, India,

has been found to conform to Management System Standard :
OHSAS 18001:2007
This certificate is valid for the following products / service ranges :
Manufacture & Supply of EBXL Wires & Cables for Power, Control, Instrumentation,
Aerial Bunched, Switch Board, Building, Submersible, Industrial, Solar, Rolling Stock,
Wind Energy, Aerospace, Firm-alarm, Automotive, Appliance, Signaling, Quad,

Networking, Telecom, Jelly Filled, PCM, Welding, Battery, Submarine, Shipbuilding,
Elastomeric, Diarmond Colorization and other Specialized Applications.

Initial Certification : 20" January, 2012
Valid until 1 19" January, 2015

ansperment Repoasontidie
Fowits Crumily Asteaaurs PVl LA, - 1

SRS SR

Pt i ilication imgaidho i s o i et i s pppiiabiliy of THEAS (RO0E SN0 gl
Mawmmmummmmwwmymmwm
P - & 11 D14, Kantbenalonk,

S0, 41 Floce, Kk Ao, Wear Eisiea Mandh, Vierswt Nagse,
Tk Z*ﬁm‘mﬁimmimﬁwj‘*lm Fu?%nﬁﬁﬂﬁ? Ervalf ot iio

8
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Siechem - CE Certificate

CH Lid. 5

S\afaiwﬁ

SAFATE

Certificate of Compliance

issusd i cognisance of the requitemants of LVD 200695EC s amended, we cartily that the tachnical i of the products
a3 ramed below and detailed in Anasune A

Flexible Wires & Cables

Siechem Technologies Pvt. Lid.

Regd. Off. : 26/27, Errabalu Chetly Street,
Chennal - 500 001, Tamil Nadu, India.
Works : RS 104/8 & 105/7, Sedarapet Main Road,
Puducherry - 605 111, India.

is registerad with Satatech Lid as per the declaration of the organisalion as documented in ling with the requirements.of LVD
200S/SWES ard as per the deslaration of the organisation shi peoduct Talls within the categony difined as Class 3.

Satatacly Lid nomisated body, Zonil Cuality Assessors Put, u&.,mmmmmmwmmmwm
roquiraments of the carified peoducts as per Intemal Production Conifrof Procadurs .

The deialied description of tha review is presented in the nominated body final repart gaf no. CEDTAD081.

Siachem Technologies Pvi. Lid, i regulred 10 inform this naminated body of any changes 1o the product design, its
pevvlratunan and i techeicel documentation, Changes sty siscalen wnudil sod reassossment in order g

worily tis validity of this cadificite.
mnmmmwamwmﬂmmmmﬁwymﬁw
e, vy levalidato this regis ;mwmmmmwmmm-mammmm
Initial Cortification  15-Fabe12
Guerant Cerfitloaie Date  15-Feb-12
Valiguotil  $4-Fab-15
Managing Glrector - : ~
Satatech Lid. & ?_ \QT‘W &
Aegistration Certificate S00836CE N
Nominated Sady s Zenith Quality Assessars Pvt. Lid,
M&mmmmu-xwmmzmwmwumwwmﬂmm
5, Pt PRioh, st Wingeon BHE OALE
Tl 544 1 902 908 172, Pa O0LL 470 830 1
Facissnind in England 5 Wabes rot 401448

At the discoation of ia nominated bady and advised lo Safatech Lid.
Contificate suthorised for
Nominated Body Cedificate Reteronce;  CES1RI2008-1
Safatech Ltd.
i, Dorset, Ehainsd

9
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Smgle Core Copper Conductor Electron Beam Cress Linked Solar Cable as per TUV & UL Specification

Conductor : Annealed Tinned Copper (APC Optional) TUV : Siechem Single & Multi Core and Screened Solar cables meets

according to IEC 60228, Class 5 or as per specn.2Pfg 1169/08.2007

customer order UL : Siechem Single & Multicore and Screened Solar cables meets
Insulation : XLPO 120°C (Colour Red & Black). UL 4703

Other colours as per customer order Dual : Siechem Single & Multicore and Screened cables to meet both
Jacket 1 XLPO Highly weather & UV Resistant TUV & UL specn.

(Colour Black or Black with Red strip)

(Siechem Solar Cable Range:]

Single Core . 1.5 to 400sq.mm or its equivalent size in AWG
Resistance against UV, Water, Ozone, Fluids, Oil, Salt & Multi Core - 2to 4 cores x 1.5 to 70 sq.mm or its equivalent size
General Weathering. in AWG
Electron Beam Cross Linked, Multi Core (EMC) : Up to 61 core screened cables (data sheet against
Halogen Free, Flame Retardant, Low Smoke emission, specific request for EMC cables)
Fire retardant to meet IEC 607541-1/EN 50268-2
RoHS compliant as per EU norms IS0 5001-2008 | OHSAS 18001 - 2007 ) TUV
Max, Temp. at Conductor : 120°C (20,000h) H ] C€ A
Test Voltage . 6500V AC e
Voltage Resistance Test : EN 50395
Rated Voltage : 600/1000 V AC, 1800V DC T —— R T )
Short Circuit Temp : +280°C Siechem ESXLXLPO 120 Copper SolarGable » O
Singlecore Solar Cable
Mmdt&maierﬁf : | {}abie W&igh% Tmﬁab[esadjaaem
s {agm} sl mSﬂﬁﬁﬁe’&
KQ!K”‘. A”le
AT
43.0 33
T
870 57
B Al
206.0 107
A L
4200l Ut
SR sl
797.0 255
fhee - f T3
13120 346
e bltea) b o
2000.0 436
26050 - B07
; - 32380 | 571
T ee e G e T T e TR

Nole : XX* : Please add last two digits in the part number as per the colour code given hereunder replacing XX while ordering.
Red ~ 01 & Black - 04

% 2
¢+ Catalogue 3
Y No ¥

e i
s

i) -4
4,049, g

R

12
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For most plastic materials, equivalent properties may be obtained by the use of either continuous vulcanizing or moisture cross linking, but irradiation may have the
following advantage in addition to what is discussed above:

1. Irradiation has no lower limit on physical size, smaller conductor sizes, and thin insulation walls may be provided.

2. Irradiation does not use high temperature or pressure. Separator tapes are not required to prevent thin wall insulations from being forced into the conductor strand
surface.

3. Irradiation offers the insulation compounder design freedom. Compound additives may be chosen without regard to their reaction to high temperatures and to
moisture.

Fire Retardant

Fire retardant cables are designed for use in fire situations where the spread of flames along a cable route need to be retarded. Due to relative low cost, fire retardant cables
are widely used as fire survival cables. No matter the cables are installed in single wire or in bundles, during a fire, the flame spread will be retarded and the fire will be
confirmed to a small area, thus reducing the fire hazard due to fire propagation.

Flame Retardant

Siechem Solar EBXL XLPO Cable offers reliable fire retardant or slow the progress of fire in extreme fire conditions and flame along the cable. [his is possible because
of specially formulated XLPO jacketing materials that do not readily burn and wilt tend to self-extinguish.

Low Smoke & Halogen Free & Fire retardant | LSZH )

Siechem Solar Cable combines LSZH-rated insulation and jackets with rugged performance. Low smoke means easier visibility for evacuation and reduced respiratory
damage due to smoke, while the zero-halogen material reduces toxicity to almost to negligible level from halogenated gases. Siechem Solar Low-smoke Zero-halogen
cables feature tinned copper conductors that resist corrosion and stranded conductors for installation flexibility. The LSZH cable is available in multi conductor / mulli pair
configurations, shielded or unshielded, foil shielded for EMI protection and improved signal integrity, as well as color-coding. The LSZH cables are suited to confined-space
applications to reduce harm, save lives, and reduce damage to electronic components.

Thanks to halogen free solar cables the formation of extremely aggressive corrosive and toxic gasses are prevented.

Low Smoke Fume (LSF}

The low halogen content and low corrosivity cf low smoke fume cables lies somewhat in between fire retardant cables and LSZH cables. Low Halogen cable also
contains halogen but the content is much less than PVC cables. LSF cable is designed to reduce the spread of fire, toxic gases and smoke during fire. The LSF cable
is usually manufactured from flame retardant PVC blended with HCL additive and smoke absorbent. These materials help improve the fire performance of the LSF cables.

Fire Resistant

Cables are designed to maintain circuit integrity of those vital emergency services during the fire. The individual conductors are wrapped with a layer of fire resisting
mica / glass tape which prevents phase to phase and phase to earth contact even after the insulation has been buml away. The fire resistant cebles exhibit samo
performance even under fire with water spray or mechanical shock situation.

Fire Performance Class

The main concern for the cable in its fire survival properties are its flame spread, smoke characterization and gas toxicity. In American fire SE: f&,{}}q COR| s/
more on the first two and it differs from the European standard which concems all these aspects. In USA, it is believed fhat { ﬂréﬁ&aﬁ@i ainly due to CO toxic
gas emitted and the heat release during the conversion of CO to €02 during the fire. Therefore, to control the heat releas¥ is the most important concern for reducing

the fire hazard. However, in European countries, halogen content, the corrosively of the gases, the smoke density and the toxicity of the ually important
factors affecting the safety and survival of human during a fire. Q\M U CO(
Y <
I % iS r‘ N Up U Q (‘“
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Temperature Index as per IEC 60216/VDE 0304 part 21

The temperature index describes the long-term performance of insulating materials. The temperature index defines the ageing temperature (in °C), at which the insulating
material still has an absolute elongation at break of 50 % after 20 000 hours. A 10 °C higher temperature index results in approximately doubling the life expectation of the
insulating materials. In order to determine the long term temperature stability of an insulating material the different ageing times corresponding to different temperatures
are measured and recorded in a so called Arthenius- Diagram (ordinate-axis: log time, abscissa axis: the reciprocal absolute temperature). A straight line is drawn to
connect the various recorded points. By prolonging the straight line until it intersects the 20 000 hour axis it is possible to determine the lifetime or the temperature index.

-
-
‘b"‘
\i‘\
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L ‘B\\
- ‘:“s‘
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e £ L " - S s s Ll e - - L £ -
Temperature "C

The European Electrical Committee categorized the fire performance of the cables into three classes, namely

IEC60332-1, IEC60332-2 & IEC60332-3. IEC 60332-1 and IEC 60332-2 are used to assess the flame propagation characteristics of a single wire. [EC 60332-3 is used fo
assess the flame propagation chacteristics of bundled cables. Comparatively speaking, IEC 60332-3 for bundled cables is more demanding than IEC60332-1 for single wires.

IEC 60332-1/ BS EN 60332-2-3-10 ; 2009 ( Flame Test on Single Vertical Insulated Wires/Cables )

This test details a method of test for the assessment of the flame propagation characteristics of a single wire or cable. In this test , a 60cm cable sample is fixed
vertically inside a mefallic box and a 175 mm long flame is applied at 45°C from a gas bumer placed at 450 mm from the top at the upper portion. The specimen is
deemed to have passed this test, of after burning has ceased, the charred or affected position does not reach within 50mm of the lower edge of the top clamp which
is equivalent to 425 mm above the point of flame application. The test method is not suitable for the testing of some small wires due to the melting of the conductors
during the time of application of the flame.

Vertical Flame Test Sl

42
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Lifetime Expectation
If cross linked wires are used at higher temperatures than indicated by the temperature index of IEC 60216, the lifetime is reduced accordingly, conversely, the
lifetime will increase at lower temperatures. Siechem EBXL Solar cable 125 for example has a life span of 20000 h at a conductor temperature of +120°C,
which is approx. 2.5 years. Ifitis used at another temperature, lifetime expectations are as follows:

Lifetime Expectation
—
b ol
e
A i
£ o
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£ e
g o,
£ o
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'lf_iéiéi[ia"ﬁ'im P
~ Method

Number of
simultaneous
loaded
conductors on
cach tray
Reduction Factor

Conneciing lea ‘;igéi—i‘rea;%ir.brggﬁcraié&irayr o

chEmE R e
081 | 078 | 075 | 074 | 073 | o072 | o071

Copper conductor

: ~ Current capacity in A

1.5 39 30 29 29 28 28 28
4 68
b ot
10 121 105
16 i 161 I 140
25 215 187
s hereen o3l i
50 336 292
95 502 437
e
150 682 593

B

53 51 50 50 49 48
6| i e e el e
94 91 90 88 87 86
e e
168 161 159 157 155 | 153
o ool or e o ee
262 252 249 245 242 239
B e e a0 T w0l
392 377 371 366 361 356
im0 | a0 a0 et e
532 512 505 498 491 484

 Method B e

Number of o
simultaneous

loaded =

conductors on

B B e e 0o
Reduction Factor 1 0.71 0.62 0.57 0.53 047 0.45

. Copper conductor i
~ cross section \  CurentcapadtyinA
1.5 39 28 24 22 21
e e e e n R 0 gl
4 08 48 42 30 36
s
10 121 86 75 69 64
e e e SR 00 e
25 215 153 133 123 114
e e e e e
50 336 239 208 192 178
T e e
95 502 356 311 286 266 .|
Epimmad BT O e R S
150 - 682 484 423 389 361
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~ Slechemn

Wires & Cables

anti?; :)Zt:?en e {?ﬁnn_eeﬁgig iegggs%’f_; frga air or pérmr&teﬁffay ‘

Number of o
simultaneous

loaded >
conductors on

?ﬁaéh:%y.‘.“.,:i . ’r 1 s 4 Bt
Reduction Factor 1 0.67 0.59

045 043

‘Copperconductor | = i :
e | i cunenLzapachy A

23 21 20 18 17
IEREER IR TR R
40 37 29
52 a0 e e
7 65 54 52
S 69
127 116 108 97 92

s e R R
198 181 168 151 144

e e
296 271 251 226 216
e i 2oy 1Teeh 253

402 368 341 307 293

15 39
S R
4 68
10 121

25 215

2| & 8|8
w
—

50 336
Ao e

95 502

150 682

T ey

Method #énneﬁiﬁg-;iegc?. ng_ffee aimmegfﬂrated_iray
Number of
simultaneous
loaded
conductors on

e e
Reduction Factor 1 0.71 0.58

e e
0.48 0.41 038

Coppercanductor i Bl e

crosssecion ~ | ¢ - o CunentcapacityinA
15 39
4 a8

23 20 19 16
e
30 35 33 28
10 121 70 63 58 50
25 215 153 125 112 103 88
e e e e 109
50 336 239 195 175 161 138
e e R e R e s
a5 502 356 291 261 241 206
e e e e o
150 682 484 396 355 327 280 _
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Siechem

~ Wires & Cables

Installation e : Bt
Method - on floor or wall fixed on a ceiling or under floor

Number of
simultaneous
loaded
conductors on
sachiigyso e o e
Reduction Factor

e gnniaaEE R RlE T o g e
0.75| 095 | 0.81 | 0.72 | 0.68| 0.66 | 0.64 | 0.63| 0.62| 061

Copper conductor | mhnnn en i i
cross seclion | ~ Current Canrying capacity in A

.1.5 Lt Ll 3.5 i 30.‘... 28 | 26 ik 33 23 o R o 22 o o

Esl e e e e e e e a0 e Tl a0 | a0 e a0 B0 Y

4 64 54 51 48 61 52 46 44 | 42 41 40 40 39
6 | 8 | 7T [ec |63 |80 | 68|60 | 5765|054 58|52 | 5
10 118 100 93 89 112 96 85 80 | 78 76 74 73 72
16 | 458" | 434 1425 1199 | 150 | 128 [ 114 | 107104 | 101 [100]| 98 | 6
25 212 180 167 | 159 | 201 | 172 | 153 | 144 | 140 | 136 | 134 | 131 129

35 | 262 | 223 [207 | 197 | 249 [ 212 [ 180 | 178 173 | 168 [ 165 | 162 | 160
50 330 281 261 | 248 | 314 | 267 | 238 | 224 | 218 | 211 | 208 | 205 201
70 | 420 | 357 | 332|315 | 309 | 340 | 302 [ 286 | 277 | 269 | 265 | 260 | 256
85 499 424 394 | 374 | 474 | 404 | 359 | 339 | 329 | 319 | 314 | 309 304
120 ; 580 | 493 | 458 | 435 | 551 | 470 | 418 | 394 | 383 | 371 | 365 | 360 | 354 |
150 870 570 529 | 503 | 637 | 543 | 482 | 456 | 442 | 429 | 422 | 415 409

In conduit |
inavoidor|
inapipe

7 | 8 |9 [ 10]12[%] 1] 2
57 | 054 | 052 | 05 | 048 | 045[043 | 041 | 038 |

Current Carrying capacity in A

TR s sy e o o e ] s e e he
e = B o v o o s
S R ERT e P S e e R

66 53 46 | 43 | 40 | 38 36 34 | 33 | 32 | 30
_____ w2 e e ee e sh URs TR s i de | A
120 96 84 78 72 68 65 62 60 58 54
Mo s o e e e R
196 157 137 127 118 | 112 | 106 | 102 | 98 | 94 | 88

a0 des s U den [ ddn el a0 (e e 12 | 0

309 247 216 201 185 176 167 161 155 148 139
457 | ab6 | 400 | a7 | 274 | 260 | 247 | 238 | 229 | 219 | 206
426 341 298 277 256 243 230 222 213 204 192\
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HEAD OFFICE

26/27, Errabalu Chetty Street,
Chennai - 600 001. India.

Tel :+9144 2522 6141/ 2522 0859
Fax :+9744 2522 2871

Email : sales@siechem.com

Web : www.siechem.com

& same is mutually established as manufacturing defects within the guarantee period as agreed in writini
ve snecifications without orior intimation. Subiect to Chennai Jurisdiction.

\llinformation given are in good faith.Siechem's liability is only to replace the defective portion of cables pi m

\nd Siachem shall not be liable for anv comoensation or damages. Siechem reservestheriahtlo revise anv




SECTION -4.3.3

SOLAR PV POWER PLANT

BALANCE OF MATERIAL

- ACDB
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ID Description MAKE QTYy
1 Enclosure : Polycarbonate 600 x 700 x 187 mm (Compartalised, IP66) ENSTO OY, Finland 1
2 MCB 40A, 3P L&T 3
3 MCCB : 200A 3P with external handle Schneider 1
4 Copper Busbar (Tin plated) 20 x 5 (W x T) Onexis 4
5 Cable Gland : IncomingPG21, Outgoing : CBW070 Ensto Oy, Finland 3,1
6 Terminal : Incoming 16 sqmm, Phoenix 12
7 SPD 450V, 3 Ph Type 1+ 2 CITEL 1
8 AE 3
9 Schneider 1
10 Indication Lamp RYB L&T 3
11 Fuse 2A, for Control (Lamp & EM) L&T 3

olo|o alo!o ° o!o

f —

Mca MCB MCB
il 3 kd

olalo ululo olclo

INV1 INVZ INV3

Cable Duct

—

ololn nloio

f f—
MCB. [=3
»

600
(s )iy

p -

T
} =

o oln

INV1 INV2

[ Cable Duct

200 o

coco o

ooool

-<|Too

coo o

48

e

[ =)

=

EXTERNAL
HANDLE
(MCCB)

=

Dimensions in mm

Material: Polycarbonate, fiberglass-reinforced Color: RAL 7035
| o |Supplier: Tool No: - Weight [kg]: 3.76 Volume:
lc'_f § > Replaces:
D|m
=I5 ONEe XIS |-=& | ACCBBINVIN1OUT e
E gl DrwNo: - B
8 % Scale Date DWG: OA/ GEPL/ ACCB/6/1 o Cubo O
o|0o 1:8 By PKos
| - Checked Code:
E ‘§ - Cid Sheet No:
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ECTION - 4.3.4

SOLAR PV POWER PLANT

BALANCE OF MATERIAL

- EARTHING Wm\m
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POWER PLANT EARTHING:

Here in this project the entire plant equipment like solar modules and its mounting
structures, Inverters, ACDB and lightning Arrester has been grounded to avoid shock regard.

A separate earthing has been provided for DC equipment like modules and its mounting
structures. AC equipment like inverters, ACDB and lightning arrester. One earthing has been
provided for modules and its mounting structures, one earthing for the inverters & ACDB &
a separate earthing for lightning arrester. Following are material used in the plant earthing.

1. LIGHTNING ARRESTERS:

A lightning Arrester is a metal rod or metallic object mounted on
top of a building, electrical power systems and

telecommunications systems electrically bonded using a wire or \ij
electrical conductor to interface with ground or "earth" through
an electrode, engineered to protect the building and the electrical
power system from the damaging effects of lightning strike. If
lightning targets preferentially strike the rod and be conducted to
ground through the wire, instead of passing through the building,
where it could start a fire or cause electrocution. The typical
lightning arrester has a high-voltage terminal and a ground
terminal. A lighting arrester made from Gl rod and copper
bounded rod in form of single point and multipoint's system. E

2. GI STRIP:

A 25 X 3 mm Gl slrip has been used to interconnect the DC & AC equipment separately and
lightning arrester to the earth pipe in the earth pit.

103



3. Gl EARTH PIPE WITH COPPER PLATE:
A 2 inches diameter Gl earth pipe with 300 X 300 copper plate welded at the bottom has
been used to ground the Gl strip connecting the equipment.

#ﬁu‘b

4. BENTONITE POWDER:

Sodium bentonite expands when wet, absorbing as much as several times its
dry mass in water. Because of its excellent colloidal properties, it is often used in drilling
mud for oil and gas wells and boreholes for geotechnical and environmental investigations.

The property of swelling also makes sodium bentonite useful as a sealant, since it provides a
self-sealing, low permeability barrier. It is used to line the base of landfills. For example
various surface modifications to sodium bentonite improve some rheological or sealing
performance in geoenviromental applications, for example, the addition of polymers.
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SECTION - 5

SOLAR PV POWER PLANT

WARRANTIES

106



SECTION - 5.1

SOLAR PV POWER PLANT

WARRANTIES

- PV MODULES
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Fawer Fo

alpex_

This Manufacturer's Warranty does not cover iransportation cost for retu

ALPEX EXPORTS PVT. LTD.

i g

rn of the P

Module(s) to Alpex Exports Private Limited or Alpox Exports Private Limited’s authorized @h
AN

agent and the transportation cost for reshipment of any repaired or replaced PV

Modute(s) to the applicabie location, and costs assoclated with installation, remﬁﬁ T30 CO\
Ipex

reinstallation of the PV Module(s). The transportation of the modules to and o
Exports Pvt Lid. shall be at the cost and risk of the customer. N

Note:This limited warranty shall exclude cracking of the front glass surface due 1§ _
extarnal shock from flying objects of external stress.

2 Extended Term Limited Warranty on power Output:
Subject to Alpex Exports Private Limited determining in is sole discretion that any pow
loss Is due solely to defects in materials or workmanship, Alpex Exports Private Limite)
warrants the power output of the PV Module(s) as follows:

%)';.}a l 3,
,»wg\ . d J' & .

T R4

International Trading

‘Solar PV Module Manufacturers | Solar Products | Solar Electricity (RESCO) | Wind Energy

Jaipur | Kochi | Ludhiana | Mumbai | ﬂe@g% Patna | Pune | Tirupur | Seout | Sydney



operation manuals

th

lil. Recourse of the Extended Term Limited Warranty on Power Qutput
If you believe you have a justified claim from this “Extended Term Limited Warranty on

Power Output”, inform your respective vendor or Alpex Exports Private Limited within 15

days following the discovery of any defect covered by this warranty, with specific details, il
and provided Alpex Exports Pvt Ltd or its agents are permitted a commx&a\ﬂ \(\Y\-“
reasonable opportunity to examine and analyze the material or workmanship dlai o]

be defective. In case the module is to be further examined, it shall be dglivered at a
nominated location by the customer and the costs incurred for this and the risk coverg
shall be borne by the customer. The original invoice (showing the date of deliy£g
module type, and serial number) is to be presented at the same time. A

This Manufacturer's warranty and “Extended Term Limited Warranty on Power O
shall apply to modules delivered from 1st Jan 20117 g{
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|.Exclusion of Recourse

This Limited Power Output Warranty shall not apply in cases of the reduced output of
module if it is altributable to a cause other than the ageing of the materials listed u%de
Point 2 above.

This Limited Warranty shall not cover defects and/or failures of the PV Module(s) from
the following causes even though such defects and/or failures are discovered within t
applicable warranty period:

a) defects and/or failures caused by devices andfor parts other than the PV Module(s) or
by mounting methods of such devices and/or parts;

b) defects and/or failures caused by defective wiring, installation, or handling;

¢) defects and/or failures caused by installations not in conformance with PV Module(g

110
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SECTION - 5.2

SOLAR PV POWER PLANT

WARRANTIES

- SOLAR INVERTERS

X
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Danfoss Solar Inverters A/S

Nordborgvej 81
DK-6430 Nordborg
Denmark

Homepage: weswsolar Invertersdanfoss.com

WARRANTY

For Danfoss inverters

We hereby confirm that the inverter

ApplD: 139F0013 303702N383

based on our Standard Warranty Conditions
has a warranty of 5 years.

If you have any questions please contact the dealer of your

inverter or contact our service hotline - see contact information at
www.solar-inverters.danfoss.com (see Service).

End of warranty: 03/2019

Nordborg, 23.01.2014

Danfoss Solar Inverters A/S
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Danfoss Solar Inverters A/S

Nordborgve] 81
DK-6430 MNordborg
Denmark

Homepage: e solar-inverters.danfosscom

WARRANTY

For Danfoss inverters

We hereby confirm that the inverter

AppID: 139F0013 303502N383

based on our Standard Warranty Conditions
has a warranty of 5 years.

If you have any questions please contact the dealer of your
inverter or contact our service hotline - see contact information at
www.solar-inverters.danfoss.com (see Service).

End of warranty: 03/2019

Nordborg, 23.01.2014

Danfoss Solar Inverters A/S
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Danfoss Solar Inverters A/S

Nordborgvej 81
DK-6430 Nordborg
Denimark

Homepage: weerw solar-lnverters.danfoss.com

WARRANTY

For Danfoss inverters

We hereby confirm that the inverter

Appl!D: 139F0013 301702N383

based on our Standard Warranty Conditions
has a warranty of 5 years.

If you have any questions please contact the dealer of your
inverter or contact our service hotline — see contact information at
www.solar-inverters.danfoss.com (see Service).

End of warranty: 03/2019

Nordborg, 23.01.2014

A
Danfoss Solar Inverters A/S nne
\SL

SAISHIUPURY
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SOLAR PV POWER PLANT

OPERATIONS AND MAINTENANCE
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SECTION - 6.1

SOLAR PV POWER PLANT

OPERATIONS AND MAINTENANCE

- SAFETY STANDARDS
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6.1. Safety Standards

PV System — Safety Management

A photovoltaic system is a system which uses solar cells to convert light into electricity. A
photovoltaic system consists of multiple components, including cells, mechanical and electrical
connections and mountings and means of regulating and /or modifying the electrical output.

Due to the low voltage of an individual solar cell (typically ca. 0.5V), several cells are combined
into photovoltaic modules, which are in turn connected together into an array. The electricity
generated can be either stored, used directly (island. Standalone plant) or fed into a large
electricity grid powered by central generation plants (grid-connected / grid-tied plant) or
combined with one or many domestic electricity generators to feed into a small grid (hybrid
plant). Depending on the type of application, the rest of the system (“balance of system”)
consists of different components. The BOS depends on the load profile and the system type.
Systems are generally designed in order to ensure the highest energy yield for a given
investment.

Balance of Systems

The balance-of-systems (BOS) is defined as everything except the PV modules and the load.
The BOS includes: the land, fencing, buildings, module support structures, external wiring,
connection boxes, power conditioning equipment like, inverters, controllers, transformers,
safety and protective equipment, diodes, switches, lighting protection, circuit breakers, ground
rods and cables, energy storage batteries, utility grid interface and its connection devices,
weather monitoring instruments like, pyranometer, thermometers, anemometers, data
acquisition equipment for monitoring and evaluating the PV system performance.

System Hazards and Recommendations

Cuts, bumps, falls and sprains hurt just as much and cause as much lost time as the electrical
shock and burn hazards generally thought of. Although, most safety suggestions are just plain
common sense, people still get hurt in industrial accidents. The goal is to reduce the number of
injuries to zero. This requires good work habits, awareness of potential hazards and a program
where safety rules are frequently reviewed.

Non-Electrical Hazards

B e e e e e e —————

There is an incorrect perception among many that you can't get hurt working on a PV g&?s‘éb’f)
Anyone who has seen a car battery explode could explain this point. Safety sh lqi&sé“foremost
in the mind of anyone and every-one working on PV systems. Som M hazards that

may be encountered are discussed below. e
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Exposure

PV systems are installed where the sun is brightest and no shade exists. When you work on a
PV system you should wear a hat, keep the limbs covered, and/or use plenty of lotion with a
sunscreen rating of 15 or higher. In the summertime, drink plenty of liquid but never have
alcoholic drink and take a break and get into the shade for a few minutes each hour. In the
winter, use warm dress, wear gloves whenever possible, and if you are working on a pumping
system, don't stick your tongue on the pump handle.

Insects. Snakes, and Other Vermin

B o s g e e e —

Spiders, wasps, and other insects often move in and inhabit junction boxes in PV systems.
Some wasps build nests in the array framing. Rattlesnakes use the shade provided by the
array and fire ants are commonly found under arrays or near battery storage boxes. Always be
prepared for the unexpected when you open junction boxes. Look carefully before you crawl
under the array. It may sound funny, but fire ants or Black widow spiders (can cause painful .
injury and any poisonous snake alone can take away your life.

Cuts & Bumps

Most PV systems contain metal framing, Junction boxes, bolts, nuts, bare wires, anchor bolts,

- etc. Most of these common items has sharp edges and can cause injury if you are not careful.
Wear gloves when handiing metal, particularly if you are drilling or sawing. Metal silvers from
drill bit often remain around a hole and these can cause severe cuts to a bare hand. Wear a
dielectric hard hat any time you are working under an array or on a system with hardware
higher than your head.

M F2alls, Sprains and Strains

Many PV systems are installed in remote areas in rough terrain. Walking to and around the
site, particularly carrying materials or test equipment can result In fall and/or sprains if not
walking carefully. Wear comfortable shoes, preferably with sofa soles, steel toe reinforced
shoes not to be worn around PV systems because that would lower the resistance of a
potential current path. Be careful when lifting and toting heavy equipment, paftd
batteries. Lift with the legs and not the back to avoid back strains. If climbing i:"s‘(
sure the ladder is firmly anchored and remember a PV module can act as amh’d(‘éa
knock you off a ladder on windy days. **Qj\c’“\{j’, ]
)

/e
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_/}'—S}l Burns—Thermal

Metal left exposed in the sun can reach temperatures of 50degC. This is too hot to handle, but
is unlikely to cause burns if hold in bare hand. Concentrating PV systems pose an added hazard
from burns. Some concentrating PV systems focus up to 400 suns on the PV cell. This added
thermal energy is dissipated using active or passive cooling mechanisms with temperatures far
exceeding 100°C. Momentary contact can cause serious burns. An active cooling system
contains a heat transfer fluid that can scald flesh (it may also be caustic). Wear gloves anytime
you have to work on PV systems in the summertime. Survey the system and

make sure you do not bump into cooling elements.

waming  Burns — Acid

Most Stands- alone PV system contains batteries. A large percentage of the batteries are the
lead-acid type and the hydrochloric acid and both are hazardous. Chemical burns can occur if
the acid makes contact with an unprotected part of the body, particularly your eyes are more
vulnerable. Anytime, working around lead-acid batteries, one should wear non-absorbent
gloves, protective eye wear, and a neoprene coated apron.

Electrical Hazards

Common electrical accidents results in shocks and/or burns, muscles contractions, trauma
injuries associated with falls after the shock. These injuries can occur anytime, when electrical
current flows through the human body. The amount of current that will flow is determined by the
difference in potential (Voltage) and the resistance in the current path. At low frequencies
(60Hz or less) the human body acts like a resistor but the value of resistance varies with
conditions. It is difficult to estimate when current will flow or the severity of the injury that might
occur because the resistivity of the human skin varies from just under a thousand ohms to
several hundred thousand ohms depending primarily on skin moisturizer.

If a current greater than 0.02 amperes flows through your body, you are in serious jeopardy
because you may not be able to let go of the current carrying wire. This small amount of
current can be forced through sweaty hands with the voltage as low as 20volts and the higher
the voltage the higher the probability that current will flow. High voltage shock (>400 V), may
burn away the protective layer of outer skin at the entry and exit points. When this occurs+he
body resistance is lowered and lethal currents may cause instant death.

¢ ¥ 00
/ ‘.:ﬁ",’f:'ﬂr‘:f\ ‘4t
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El

ectrical Shock Hazards

ICLA e e —

— ]
Current (in m

Reaction Amp )

AC DC

Perception-Tingle, 1 6

Warmth

Shock- Retain muscle 2 9

control; reflex may cause

injury

Severe Shock - Loose 20 90

muscle control,

burns; asphyxia

Ventricular Fibrillation- 100 500

Probable death

Heart Frozen - Body >1 | >1amp

temperature rise ; amp

death will occur in minutes

Electrical shock is painful and a potentially minor injury is often aggravated by the reflex
reaction of jumping back away from the source of the shock, Anytime a PV array contains
more than two PV modules, a shock hazard should be presumes to exist.

The best way to avoid shock is always measure—the voltage from any wire to any other
wires, and to ground.

Use a clamp-on ammeter to measure that current flowing through the wires.
Never disconnect a wire before you have checked the voltage and current.

Do not presume everything is in perfect order.

Do not trust switches to operate perfectly and do not “believe” schematics. A digital voltmeter
is a wonderful instrument and using is often could save your life.

AC Power Hazards

If alternating current (ac) power is to be supplied, a power conditioning unit is required to
convert the dc power from the PV system to ac power. This equipment will have high voltage at

bo

th input and output when it is operating. The output is nominally at 120 V or 240 V and
ough current will be present to kill. All the precautions for ac circuits are given in the National

en
Electric Code should be followed.
Safe PV Systems Applicable Safety systems \(\“(ﬂr“\

a. Over current Protection Feeders \@\D

Storage Bgtteries

Interconnected Power,

b. Grounding
¢. Writing Methods
d

s @ ™ 0

. Underground

HWODSL AR o
C‘n‘.:",; 2@2 e
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Systems Current and Voltage

When designing a PV system, consider the following:

a. Use open-circuit voltage as the related voltage in any PV source circuit.
b. Voltage should be less than 600 Volts.

c. Conductors and over current devices shall be able to carry at least 125 percent of the short-
circuit current of the source circuit.

d. PV source circuit, inverter and battery conductors shall have over current protection.

e. A sign indicating the PV system operating voltage and current, the open —circuit voltage and
the short-circuit current shall be placed near the system disconnect point.

Wrina and Disconnect Requirements

a. The grounded conductor should to be white.

b. Convention is for the first ungrounded conductor of a PV system to be red and the second
ungrounded conductor black (negative in a center tapped PV system)

c. Single-conductor cable is allowed for module connections only. Sunlight resistant cable
should be used if the cable is exposed.

d. Modules should be wired so they can be removed without interrupting the grounded
conductor of another source circuit.

e. Any wiring in junction boxes should be accessible.

f Connectors should be polarized and guarded to prevent shock. Means to disconnect and
isolate all PV source circuits will be provided. All ungrounded conductors should be able to
be disconnected from this inverter.

g. Iffuses are used, you must be able to disconnect the power from both ends.

h. Switches should be accessible and clearly labeled.

Grounding

The purpose of grounding and electrical system is to prevent unwanted currents from
flowing (especially through people) and possibly causing equipment damage, personal
injury or death. Lightning, natural and man-made ground faults and line surges can
cause high voltages to exist in an otherwise low-voltage system.

Proper grounding along with over current protection, limits the possible damage that a ground
fault can cause. Consider the following and recognize the difference between the equipment
grounding conductor and the grounded system conductor:

One conductor of a PV system (>50 volts) must be grounded and the neutral wire of a ¢
tapped three wire system must also be grounded. If these provisions

sufficient for t eh battery ground (if batteries are included in the systerrﬁ. CON

&
f?’;}f VISHNUPUR (‘rl)
“m‘- e VU )
WG Oistga P

Pin-534 202

 All exposed metal parts shall be grounded (equipment’s ground).
e The equipments grounding conductor should be bare wire or green wire.
e The equipments grounding conductor must be large enough to handle

that could flow in the circuit.
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Switch Yard and HT Equipment’s:
e Switch yard should be well fenced to avoid unauthorized entry/entries
e Only Authorized persons should be allowed to carry out operation & maintenance activity.

e Work to be carry-out only after getting wok permit & MEN AT WORK signboard must be
provided.

« No metallic ladder, pipe, pole, rod or any other metallic item should be stored in switch yard.

o Sufficient quantity of fire extinguishers (ready to use) should always be kept in switch
Yard/control room.

e« All O&M and other persons working in plant premise should be very well trained in fire
fighting equipments.

e A Periodical drill for fire fighting & fire alarm system should be organized.
THE PV SYSTEM OUTPUT: If an inverter is used to interconnect the PV system to an utility. It

must disconnect automatically if the utility power goes off & if the inverter is operating in a
standalone hybrid system it may continue to supply power to the load.

« The output of a single-phase inverter should not be connected to a three —phase service.

e The AC output from a PV system inverter must be grounded in accordance with
requirements of AC systems.

e A circuit breaker or fuse/switch mechanism must be included so that the PV system output
can be disconnected.

e The interconnection shall be made so that all ground fault interrupters remain active.

o |f batteries are used in a system they must be guarded to prevent unauthorized access if the
voltage is greater than 50 volts dc. Otherwise the voltage must remain below 50 volts dc.

e Charge controllers must be used with batteries

Testing a PV SYSTEM - safety Hints

Sometimes it is necessary to troubleshoot a PV system that is not working correctly. Safety
should be the main concern both in planning before you go to the site & during the actual
testing. Some recommendations are given.

Before testing any PV system: You should become familiar with the electrical configuration. 4
e How many modules make up a source circuit? 3 E \Cj‘\\/)h n&m
o \What are the systems Voltages and Currents? 2o R
o How Many circuits are there?
« Do Over current devices exist and where?

e How can the system be disconnected?

o What safety equipment is available?
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Safety measures must be taken at PV system Site:

a)
b)
c)
d)
e)

f)

Remove Jewellery

Walk around the PV system and record any apparent hazards such as:

Take photographs of the system and any hazards if possible.

Locate the safety equipment, fire extinguisher, etc., and check their condition.
Where is the nearest telephone or means of communications?

Check the actual system configuration against the electrical schematics.
Locate and inspect all subsystems such as the batteries, inverter, and the load.
Determine if, how and where the system is grounded.

Check to see if the ac & dc grounds are common.

Locate and inspect all disconnect switches.

Disconnect the sources circuit s and measure all open circuit voltage to verify the proper
operation of the disconnect switch

Measure the voltage from each conductor to ground and from line to line.

m) Keep the work area clear of obstacles, particularly the area behind you.

n)

0)
P)
Q)

r)

Never disconnect a wire before measuring voltages.
Keep your hands dry and/or wear gloves.
Have your buddy (co-worker) stationed near to disconnect switches.

Once a wire is disconnected don’t leave the end exposed—tap it or use a wire nut for
temporary covering.

Reconnect the wires from one source circuit before disconnecting a second source
circuit.

Health of worker

LA~ R T

If you witness an accident or are the first person to arrive at the scene:

Survey the scene for potential hazards.

Try to determine if a shock hazard still exists.

Is a live conductor still lying on or near the victim’s body?

Is the victim still holding a live conductor?

Are there other hazards such as fire or spilled caustic material that would pu,t_ !OLL in

v Check the victim for breathing and pulse.
v Call for help and give victim status.

jeopardy? You will be safer in assisting a victim if you are évitlifﬂ%g\o/pﬁ glsen N

Non-Electrical Injuries:

These injuries include cuts, sprains, broken bones, €xposure, and insect’ifé't snake bites. In most
cases they are not life threatening, but if care is not given immediately, the victim may go into
shock and could die. Respond quickly
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Cuts

Sprains, Strains, Dislocations, and Fractures
Exposure-Cold

Exposure-Heat

Insect/Snake Bites

Electrical Injuries:

The number one priority in assisting injured people should always be your (the rescuer's)
safety. This is especially important in situations involving electrical hazards. Avoid becoming a
second victim. Electrical injuries consist mainly of shocks, burns, muscle contractions, and
traumatic injuries associated with falls after electric shocks. Electric shock is a general term,
indicating any situation where electric current flows through the body. The intensity of a shock
can vary from a barely perceptible tingle, to a strong zap, to instant death. A stabling pain or
intense tingling and burning is usually associated with electric shock. The points of entry and
exit are often badly burned.

Frequently a shock involves involuntary muscle contraction. If the strong muscle of the back
and legs contract, this can lead to falls and broken bones. The large muscle of the chest, throat,
and diaphragm can contract, and cause respiratory arrest. When electrical current passes
through the heart, it can cause spasmodic contraction and relaxation of the ventricles, called
ventricular fibrillation. This is one of the major causes of death associated with shocks. Once a
person’s heart has begun fibrillating, it is difficult to stop. Sometimes another electric shock,
administered by paramedic using a defibrillator, can restore the heart to its normal beating
cycle.

Fire Hazards:

In case of fire in PV System of both solar form and roof top installation, following action needs
to be taken.

« Ensure the power disconnected from inverter and incoming source of power supply.

o It should be ensured while installation that free access is available for fire fighting in case
of roof top installation.

e Take care while installing Arrays on flammable surfaces. If possible, non-flammable
materials should be used during mounting.

o Location of inverter should be on same floor with resistance lining. Well ventilation and
installation of smoke detector preferred.

e To prevent short circuit which is a major cause of fire in any electrical installalign,
ensures that the module output cables are kept relatively sh%rt wtk‘@{qﬁé’cﬁé\“ﬁe\n es4n
place. e ,

e Use of DC Ground fault Interrupters is recommended.
ISHNyP
W.G Cug .U.R
* =R (A Py
%P‘H-Sj: 2/ *
7, Y
e
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As such there are no such hazards in the PV systems. The fire may occur in only case of
electrical sparkling and battery explosion. A CO2 type fire extinguisher may be place at
appropriate places to protect the PV systems in case of any fires.

Occupational Health and Safety issue related to PV systems:-

The operation of PV systems does not produce any emissions. Although tiny amounts of
semiconductor materials (e.g. 5g per m2) are imbedded in the module, toxic compounds
cannot cause any adverse health effects unless they enter the human body in harmful doses.
The only pathways by which people might be exposed to PV compounds from a finished
module are by accidentally ingesting flakes or dust particles, or inhaling dust and fumes. The
photovoltaic material layers are stable and solid, and are encapsulated between thick
layers of glass or plastic. Unless the module is ground to a fine dust, dust particles cannot be
generated. All the photovoltaic materials examined herein have a zero vapor pressure at
ambient conditions. Therefore, it is impossible for any vapors or dust to be generated during
normal use of PV modules.

The potential exits for exposure to toxic vapors via inhalation if the modules are consumed in
residential fire and people breathe the smoke from fire. The potential for significant photovoltaic
material emission may exist only in large externally fed industrial fires. In case, the fire itself
probably would pose a much greater hazard than any potential emissions of photovoltaic
materials.
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WARNING!! ELECTRIC SHOCK!!

IMPROPER OPERATION, MAINTENANCE AND SERVICE OF EQUIPMENT, AND
ANCILLARY SUPPORT SYSTEMS CAN CREATE A POTENTIAL HAZARD TO EQUIPMENT,
OPERATING PERSONNEL AND BUILDING OCCUPANTS RESULTING IN SERIOUS
DAMANGE TO THE EQUIPMENTS AND/OR PROPERTY, PERSONAL INJURY AND/OR
DEATH. PHOTOVOLTAIC SYSTEM, COMPONENTS, ANCILLARY DEVICE AND
EQUIPMENT MUST BE MAINTAINED AND OPERATED ONLY BY COMPETENT AND
QUALIFIED OPERATING AND SERVICE PERSONNEL, WHO ARE FULLY TRAINED, AND
THOROUGHLY FAMILIAR, WITH SAME EQUIPMENT, SYSTEM APPLICATION AND
ANCILLARY SUPPORT SYSTEMS, AND ACCOMPANYING OPERATION  AND
MAINTENANCE MANUALS, AND PROCEDURES, PROVIDED WITH EQUIPMENT.

DO NOT ATTEMPT TO RESTART OF EQUIPMENT UNLESS THE FAILURE OR MANUAL
RESET, CONDITION THAT OCCURRED 1S THOROUGHLY INVESTIGATED, CAUSE OF
SAME (DENTIFIES, AND FULLY CORRECTED PRIOR TO RESTART SERVICE OF ANY
COMPONENT. THIS IS TO BE DONE ONLY BY THE RESPECTIVE COMPETENT AND
QUALIFIED SERVICE PERSONNEL.

16
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DO’S & DON’Ts

Sr. no. DO'S DON'Ts

1 Clean the PV modules regularly, Do not cover or block the PV modules
by spraying water using a hose | during the sunshine hours, as this
and a clean wiper, thereby minimize or stop the energy
keeping the PV modules free of | generation.
dust to achieve good energy
generation.

Ensure that no shadow falls on Do not keep any object on the solar
the solar module. Shadow will | module nor allow any kind of shadow

2 limit the module performance. to fall on module.

Use opaque material to cover Avoid any direct contact, in the PV
the PV modules or keep the module array, Array junction Box or in

3 contacts disconnected/isolated | the DC Input of the Inverter, as there
during reinstallation of the | would be high risk of electric shock.
system or during the | The system generates potentially
maintenance of the system. lethal high DC Voltage.

Check for ay loose connections Do not connect any external
in the PV modules, Array equipment’s in the l_DC points in the
junction Box (AJB) and the AJB. This will result in damage tq the
: . equipment and the PV system with a

4 inverter input every quarterly and risk of electric shock.
ensures that all the connections
are intact.

5 Always keep clean inside the | Do not clean inside when system is in
STB, DCDB & ACDB, PCU and | running condition. First shut down the
HT Panel. whole systems as per the procedure

and then clean.

0 Check all the DC and AC cables | Do not short any of the DC terminals
every quarterly for any external in the PV module, STB and in the
damage or disconnection. Inverter. Any shorting may result in

damage to the PV system, other
connected component and
equipment.
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7 Check and ensure that all Do not attempt to open or repair
the DC isolators / Breakers any of the product/component
are in switch ON condition. provided along with the solar PV

system.

8 Always keep the Inverter Do not open or touch any of the
Room well ventilated and components inside the Inverter
ensure that there is good air when switched on. This will lead
circulation. to high risk of electrical shock.

Even when the inverter s
disconnected, high contact
voltages may still be present
within

9 System must be connected / Do not connect /disconnect
Disconnected (switched ON (switch ON & OFF) the system in
& OFF) as per the sequence \gé:ﬂgnce Sﬁqqauyencgémag;’vriﬂg
described in this Document. system components

Environment health & safety policy

We are fully committed to develop and operate a safe, healthy and clean environment to
protect vital human resources, plant, machinery and the environment from the hazards and risk

through.

Complying with applicable environmental. Occupational health & safety legislation and
requirement of all interested parties. Continually improving the process, work practices for
prevention of ill health and injury, resources conservation and risk minimization through
objectives driven targets. Ensuring safe work practices towards achieving “Zero Accident”.
Continual improvement in all areas of working with special emphasis through. Resource
optimization through improvement in material efficiency.

18
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Standards for Installation. Commissioning and servicing

Follow prior to commencement of installation of Photovoltaic system ensure that Person(s)

involved in Installation, Commissioning and servicing of PV System(s):

e Should be qualified with basic knowledge on the product and, is trained for such
installations.

o Should be familiar with the Health, Safety and Environmental standards of PV Systems.

e Should be familiar with Cautions, Precautions and Informative symbols applicable in PV
Systems.

o Should have the knowledge on the usage of tools and the precautions during Installations.

SPECIFIC HEALTH & SAFTEY INSTRUCTIONS
Generally, Photovoltaic Systems / products consist of following major building blocks.

A. Solar module

B. Control electronics

C. Earthing Lightning

D. Structural Assembly

SOLAR MODULES

The Solar Modules generate DC electricity whenever sunlight shines on the solar cells. Solar
modules should be mounted firmly on to the structure. Potentially lethal voltages can be
developed from arrays. Therefore the Modules should be shaded from sun by opaque
sheeting, before any electrical connections are made to the modules.

CONTROL ELECTRONICS
o Use only insulated tools and meters during installation and periodic maintenance.
Otherwise, it may cause an electric shock.

« Do not interfere with any electronic components while it is in working condition. It may
contain dangerous voltages.

o Ensure electronic equipment is properly earthed (as applicable).
« Follow the connection and disconnection sequence as recommended.

EARTHING & LIGHTNING
o Use the lightning protection components as recommended and install at apprg%rigie
laces. ]
p - . i 2 \Q;\V)h nc'am .
o Earthing the solar PV system Is important for both safety and protection against

lightning. >
« Earthing all the equipment. Ensures that the system voltage ca ‘f’/ﬁgiﬂwa W\ from
ground potential and thus reduces the risk of electric shocks. Ad,_‘q_"at‘e,;,_ga ,\Ealso
provides a path for fault currents induced by lightning. N \Panss, e -‘yfn j
\%,\w//
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« To make the solar power system as safe and secure, all exposed metal (e.g. solar array
structure, charge Controller / panel enclosure, metal cable conduits etc.) should be
earthed.

STRUCTURAL ASSEMBLY

o Use safety equipment like safety Helmet, Gloves, Belt etc.
o Care must be taken in lifting structural members and while working at above the ground

levels.
Refer relevant drawings for structures and foundation details. Follow the installation sequence.
As we are aware that Photovoltaic System is lack of moving parts & very simple connection, for
that this system requires low maintenance & high safety while operational phase. However it is
necessary to ensure continued access to sunlight, by cleaning the Panels at adequate interval
(depending upon site location). The Electrical connections should be checked at regular
interval to eliminate various problem e.g. corrosion, loose connections.

Most of operational problem occurs as a result of poor maintenance of BOS components
(including loads) or allowing the array to become damaged. This later problem indicates a lack
of understanding of operation personnel and are not well trained & educated about the system.

As per the site conditions this Module Mounting Structure is designed to withstand the wind
speed of 175 km/hr. corrosion is one of the key issues for steel structures to have a long life.
To prevent corrosion, the structures are galvanized.

SAFETY:

It is recommended that installation, operation, Maintenance schedules should be compliance
with local standards.

Erection & maintenance of structure should not be attempted in high wind speed.

%' 9—,\ s NEA
i\ & i ¢ '-‘,fl ™ "

/
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ECTION - 6.2

2

|

SOLAR PV POWER PLANT

OPERATIONS AND MAINTENANCE

- MAINTENANCE
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6.2. Maintenance

P.V.MODULE MAINTENANCE
Mg:;i';i?:e Activities Precautions
> Do not use hard water to clean the
Cleaning of modules using soft modules.
service water. » Do not spray water inside any of the
terminals or Array junction boxes.
Process: Spray water on the PV » Do not use dry clothes to clean the
Daily modules using hose pipe and modules.
remove all the dust particles. Use
smooth wiper to remove any
permanently settled particle.
Timings : Cleaning of modules in
evening 7 pm to 10 pm (Continue
the process after every 3 days)
Checking the module for any cracks > Take special care in removal of
Weekly or Damages & replacements of the Modules
same
Fort Nightly | String current monitoring
» Use the recommended tools for
coupling & decoupling of male or
female cable couplers.
» Ensure that the cable counters are
Check for any disconnection of male locked fully.
Monthly & female couplers in the PV » Do not apply force on the terminal
modules arrays junction box during coupling or
decoupling of connectors.
» Do not connect or disconnect the cable
couplers under load condition.
> Disconnect the modules & the string
P Chec_:k fo_r any detachment of moc}ule from the circuit to avoid any power loss
uarterly terminal junction box & replace with e
or short circuit.
new module.
Yearly Randomly check & test the Open % |solate & Disconnect the module array
Circuit Voltage & Short circuit string from the AJB before testing.
current of modules for degradation. ) L(h'ﬂo i
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INVERTER MAINTENANCE:

Maintenance Activities Precautions
“Schedule
Daily No Maintenance required
. . » Open the panel in OFF
Weekly Cleaning of panel filters condition for cleaning
Fort Nightly No Maintenance required
> Use the proper meters for
measurement of DC Voltage &
Current
Test the Voltage & Current in every » Check & select the proper range &
individual input coming from the SMJB units of measurement in the meter
Monthly before testing
s Do not short the polarities in any
circumstances
o » Use Insulated tools & tackles
Check all the cable terminations for all the cable terminations
» Use the proper tool and keys for
Check all the cable glands are properly Tightening the glands
tightened & sealed » Do not over tight the glands
Quarterly
Clean the outer surface of the DCDB > Bl?riir?t tttsszTeaag?(nOf t‘rrxoecteesr;nlnals
using a Dry cloth 9 gp
Half Yearly No Maintenance required
Cooing fan functionality test.
Visually check all fuses and
Yearly disconnectors.

Emergency shut off functionality test

Tools Required :
Soft cloth, Digital Multi

set

meter DC 1000V, Digital Clamp meter DC 1000A & Spanner
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SECTION - 6.3

SOLAR PV POWER PLANT

OPERATIONS AND MAINTENANCE

- SHUTDOWN PROCEDURE
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Open the AC Disconnect switch first. This is critical. The inverter is designed to immediately
stop drawing power when there is no AC signal from the grid. Once the AC disconnect switch
is opened, open the DC disconnect as well. At this point, the inverter should only be lasting a
few moments on its capacitor bank. Give it thirty seconds before beginning maintenance under
normal conditions.

This method of powering down the array is effective if the inverter is on fire or malfunctioning
because it isolates the inverter from the rest of the system, preventing any possible damage
from spreading to other equipment. It also isolates the output from the

PV-array from the rest of the facility's electrical system. However, this method still does not
deactivate the DC distribution system, which means that if there are other inverters in this
array, they would still be receiving DC power. In order to completely de-energize all of the
inverters and equipment in the PV array, you have to shut off all of the DC disconnects.

Full systemic shutdown at all DC disconnects

This method is functionally similar to the inverter isolation method, with the exception of turning
off the AC disconnect, and the key difference that ALL DC disconnects must be deactivated,
not just the ones connected to the inverter in question. Inverters are designed to shut down in
the event that their DC source is removed, so once the DC disconnects have all been switched
to the “OFF” position, there is no output on the AC side. It is important to remember that even
though the inverters are off, all of the AC lines are still energized from the grﬁ.nqm \F"Aw
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The DC disconnect switches will look very similar to the AC disconnect switch, except for the
fact that the DC switches will be noticeably smaller than their AC counterpart. This is also
related to the many DC disconnects because of the fact that the DC disconnects are distributed
throughout the array, SO that each switch controls its own small branch of DC, while the AC
disconnect switch typically controls the entire array at a single location. In either case, look for a
box with a red lever attached to one side labeled “DC DISCONNECT” and switch it into the
“OFF” position. Repeat this process for all switches and be sure to measure the voltage at all
inverter DC inputs as safe before beginning any maintenance.

With any luck, you'll never be a witness to an electrical malfunction of any kind, however in the
event of an emergency, with no qualified personnel available; you now know how to shut down
a PV-array safely and effectively.
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6.4. Tools & Equipment:

Safety Equipment’s required in Site:

Hand Gloves

Helmet

Ear Protection

Aprons

Respirator

Eye Protection (Goggles & Shields
Footwear

~NooikeahM=

Tools List:

1. Digital Multimeter
2. Screw Driver set
3. MC4 Crimping tool set

4. Piler
5. Nose Piler

6. Combination Piler
7. Standard Tool Box

2k
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B.V.RAJU COLLEGE

(Dr.B.V.RAJU FOUNDATION & SRI VISHNUEDUCATIONAL SOCIETY)

WATER DISTRIBUTION ROUTE MAP

Ne Of Over Head Tanks in Academic's - 109 No's. |

| No. Of OwH.‘dTthondl-amN;)'s.

| No OVW#SU“PI- 1!'*0‘;
' Sewsge Treatment Plant's - 3Nos
' Main Water Line

Motor
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Dninking Water Line
RAW Walsr Line

| RAW Waler Sump

Dninking Water Tank
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B.V.RAJU COLLEGE
(Dr B.V.RAJU FOUNDATION & SRI VISHNU EDUCATIONAL SOCIETY)

1. Sump water tanks in campus(Below Ground Level)

e ———————e—

Sump tank Details

|

| SLNo _"_F_________Nm‘\;t;ri_'nullon Oy
_— 18t phase water plant J i
2___ |Polytechnic College Back side $i——==
|3 161 phase water plant 1
4 Ganga Hostel 1
5  |VDC Block -2 1
6 [Pragnas Hostel !
7 VDC Block -1 1
] STP -3 |
9 Pragathi Hostel 1
10 [VIT Block 2 1
1 VIT New block 1
12 |3rd Phase waler plant 1
13 [Sahiti Hostel 1
14 |CV Raman Hostel !
15 Swimming Pool |
6 Dhanavanthri Hostel 1
17 |Medha Hostel 1
18 [Alluri Sita Rarma Raju Hostel 1
Total No. Of SUMP tanks 18
Water Storage tanks in Campus
RAW Water
SLNo Name of Location Drinking Water tanks
tanks
1 In Hostel Block's 269 38
z In Academic Block's n 18
360 ]
Total water tanks in No's :
Total Water Storage in Campus -
SLNo R | - RAW Viater Capacity | Drinking Water Capacity in
10 Lir S
1 In Hostel Block's 172000 $1%00
R (Y7 7 S N ST N
10684000 | 0
Total storage in Lir — - R - *
I = = 1} _los400n )
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CREATIVE
TAX-INVOICE

From

CREATIVE CENTRAL

Address: DOOR NO 5-89, MAIN ROAD,
DODDANAPUDI, West Godavari, Andhra
Pradesh, 534237

. GSTIN: 37AARFCO0580E1ZF

# { Description

1

Dato: 2022-10-17
Involce No: €C222300010

To

B VR COLLEGE DEGREE

Address: Tadepalli Gudem Rd, Vishnupur,
Bhimavaram, Andhra Pradesh, 534202

( Unit Price . Price

1 ‘ Blue Wingler (Smart Water System For 11 Units) ' 11x¥ 21,650.00 22,38,150.00 |

\

Sub Total: |  2,38,150.00
CGST(9%): | ¥21,433.50
|
SGST(9%) : ‘ 2 21,433.50

Total: | ¥ 2,81,017.00

Amount in Words: Two Lakh Eighty One Thousands Seventeen Rupees Only

Note:

1. Cheques 1o be favour of "CREATIVE CENTRAL"

2. Account Name: CREATIVE CENTRAL

A/C Number: 070405003365
IFSC CODE: ICIC0000704

3. Gel In touch: +91 8989040449, www.creativecentral.in Q_\‘
L |

e For CREATIVE CENTRAL
(Z(]\' Areti Sal Padmarao
] ?p‘\' \"60.‘@'1
AN O
¥ P)\)@PNP‘?‘
g S
6\.\\\00\)
\\\".l



Tax Invoice

National Sclantifie Producta

S0 Ramaamandiram Street

Lot Iond. Arondel Pl

VEIANY WA ’;’/IHJH'('I

o (OnG)2as6a4t, Cen 08949616872
AN NG ADI70321007007 X

VO TINAUING B7AGIRPJABG0E 126

(TRIPLICATE FOR SUPPLIER)
Dated

28-Oct-22
Mode/Terms of Payment

Invowce No
NV/I642/22-23
Delvery Note
DC-9/88

Feference No & Date Other References

State Name - Andhra Pradesh, Code 37 Stminl i e Eate0

I Mol nspyjn@@gmail com PONO:POD-BVESBRZMOA/S 6-Oct-22

Pyt (1l o) Dispatch Doc No Delivery Note Date

he Princlpal 28-Oct-22

DV Riju Institute of Computer Education, Dispatched through Destination

Vishunupur Durgapuram,

Hhimaviarmm 634202, Terms of Delivery

W G st

' No 088B16-261333

Slite Name Andhra Pradesh, Code 37

Si Description of Goods  HSEN/SAC GST Quantity  Rate per Disc % Amount

N Rate

#" EDTA Disodium Salt ER 500G Thermofisher (Q12635-500GM) 20224980 18% 2 Nos 66500 Nos 1,230.00

Z-Ammonium Chloride SQ 500G Qualigens (Q21405-500GM) 2827 18 % 2 Nos 180.00 Nos 380.00

¥ Sodium Hydroxido Pollets SQ 500gm Thermofisher 22151200 18% 2 Nos 25500 MNos 510.00
(Q27815
)

"Ammonlum Purpurato (Murexide) SQ 5g Qualigens (Q37551) 29335400 18% 5 Nos  323.00 Nos 1,615.00
Ethylenc Glycol - 500ml - Marck (82232905001730-500ml). 2905 18 % 1 Nos 25500 Nos 355.00
Sulphuric Acid SQ 2.5L Qualigens (Q29307-2.5LTR) 2807 18 % 1 Nos 755.00 Nos 755.00

=~ Methyl Orange Indicator Solution 125ML Qualigens (Q37833-125ML) 29270080 18 % 1 Nos 111.25 Nos 111.25
U~ Phenolphathalin Indicator Solution 1256ml Thermofish (Q37923) 2822 18 % 1-Nos 97.50 Nos 97.50
=< Water Tosting Kit 3x200 Test Pack Nice (W25560 3822 12% 1 kit 90200 jat 908.00
Nitrato,Nitrite and Ammonium)
17Ammonia Solution About 25% ER 2.5L Qualigens (Q11237) 28142000 18 % 1 Nos 564.00 MNos 564.00
J# Triethanolamine SQ 500ML - THERMOFISHER (Q28565) 2922 18 % 1 Nos 440.00 Nos 440.00
l~Erichrome Black T 256G Qualigens (Q39952-25Gm) ‘32041299 18 % 1 Nos 262 .00 Nos 262.00
‘ 7.327.75
CGST @ 6% 6 % 54.48
SGST @ 6% 6 % 54 48
CGST @ 9% 9 % 577.78
SGST @ 9% 9 % 577.78
Loss Round Off (-)0.27
i
1
]
F
\(/\ Tutal ¥ 8,592.00
Amocunt Chargeable (in words) e co"")mw.a Bank Detalls E & OE
INH Elght Thousand Flve Hundred N‘ut LEﬂO 107 Ale Molder's Name - National Sclentific Products
prl\ GO “_53“ fBank Name Karnataka Bank GNT
J\) \jh Ao No 2557000100226901
® P \Wh Branch & IFS Code  Guntur & KARB0000255
g,\" ot SWIFT Code ey
T PRT for Natigrp Sefepifie- Produots
ro declare that this mvdws’ shows the actual price of the goods k. N\
dencribed and that all particulars are true and correct | o ;_:
o j—.&sed S.gnatqy
This is @ Compuler Generated Invoice é — 4 o~
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UNIVERSAL LEARNING

Generation of Solar Power in BVRICE (50Kwp)

S.No Month Units by Solar
! ‘ April-21 6227
2 May-21 5952
3 Ju-ne-21 4717
4 e July-21 4379
5 August-21 2716
6 September-21 &4125
5 October-21 3765
8 November-21 2117
9 December-21 2621 <
10 January-22 3085
1 February-22 2828
12 March-22 5697
48,229




