Annex 1-A

Offered Technical Specifications
{Must be filled by Bidder)

No. Technical Specification : - e
Please Specify Technical Specifications in
details below
1 | Photovoltaic modules:

¢ Solar Panel Wattage at STC: Shall be 2 250Wp
(Bigger watt size Solar PV module will be
preferred, (recommend 300Wp).

* Type of PV Module: Higher cell efficiency Poly

_ Crystalline.
* Module effi cnency 216%
e Max Power Voltage of each panel: 232Vdc.

e Max. Power Current {A): 28 Amp.
® No of cells in each panel 60/72 per panel

e Total No of panels to be determined by the
__bidder based on the capacity of the system.

e Total Wattage of solar PV Array: 1,200 Watt p

o Preferred Arrangement of solar panels 2
Series, 2 parallel of series 2 or 4 Series, 1
parallel of series.

¢ Module frame: Aluminum anodized or
corrosion resistant material. The anodizing

_ Thickness shall be 15 micron or better.

e Standards: Conform to IEC 61215, IEC 61730
and CE. or equivalent.

* PV modules to be used in a highly corrosive
atmosphere (Coastal area etc.) must qualify salt
mist corrosion testing IEC 61701/ 1S 61701.

o Tolerance of maximum power rating: +5%.

e High transmittance glass: minimum thlckness
of3/4.0mm.

S System voltage 21000Vdc

Junction box: IP65 with sufficient at least 3/4

bypass diodes. Highly heat-resistant bypass

diode.

. Warranty Nominal power uutput 90% for 10
years, 80% for 25years. _

¢ Connection: Weather proof DC rated MC4




Sl

connector. Easier and secure, not allowing for
any loose  connectians.

e Lead cable coming out as a part of the module:
2 4mm?, length 900 /1000mm& weather
proofed. -

. Temperature coefficient: Less than -0. 42%/°C.

e Thermal al coefficient of voltage Less than-0.3/

o,

e With Normal operating temperature coefﬂc:ent
(NOTC}): 45 +2°C.
® Operational Temperature -40~ +85°C

- Resistant of water, abrasion, hail impact,
humidity& other environment factor for the warst
situation at site and water drainage structure.

Suitable encapsulation and sealing arrangements
to protect the silicon cells from the harsh
environment.

e Structural material: hot dip galvamzed steel or

¢ Minimum clearance of the structure from the

or aluminum.

Mounting structure For PV Panels

The PV modules shall be mounted on fixed
metallic structures having adequate strength and
appropriate design, which can withstand the load
of the modules and high wind velocities. The
support structure shall be hot dip galvanized steel

® Angle of orientation: When mstallatuon Panel
tilt angle South — South West orientation with
__afixed tilt angle 15 - 30 degrees.

__aluminum alloy.

¢ Hot dlp galvanized: 280 micron galvamzatlon
_thickness

__roof level 2l should be 300 to 500 mm.

I Wmd velocuty wuthstandlng capacity:

150
km / hour.

* Engineering Drawmg




¢ Bolts, nuts, fasteners, panel mounting clamps:
Stainless steel

* Mounting arrangement for elevated structures:
The elevated structure has to be Securely
anchored to the supporting surface. Concrete
foundations of appropriate weight and depth
for elevated structures mounted directly on the
ground; Bolted with anchor bolts of
appropriate strength for elevated structures
mounted.

¢ Installation: The structures shall be designed
for simple mechanical on-site installation.
There shall be no requirement of welding or
complex machinery at the installation site.

o Access for panel cleaning and maintenance All
solar panels must be accessible from the top
for cleaning and from the bottom for access to
the module-junction box.

o The prospective Installer shall specify
installation details of the solar PV modules and
the support structures with lay-out drawings
and array connection diagrams. The work shall
be carried out as per the designs approved by
the Inspector.

DC Junction boxes / PV Combiner boxes
These combiner boxes are equipped with touch DC
fuse-holders, DC fuses, reverse protection diodes,
lightning induced DC surge arresters and load
disconnect switches.

Combiner boxes are installed near their PV arrays (that
is, in the weather}, and require appropriate outdoor
ratings. Installations are expected to last at least the
lifetime warranty of PV modules (about 25 years), so
installing durable, long-lived equipment that will stand
up to the environment in which it is placed is critical.
Combiner boxes should be Corrosion resistance,
Durable, Rust proof, Abrasion resistant, durability,
reliability, lockable door, Longer service life, Sun
shields (Available for top, sides, and door).

® 6 String Solar Power Combiner. 6-String PV
Enclosure

e Each String Continuous Duty Rated up to
500Vdc.

» High-Voltage Protection: Each String with high-
voltage fuses, over-voltage & over-current
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-_pi'btection

e Anti-backflow diodes 2 anti-reverse
_ protection.

» Circuit breaker output control: 260 Amp
Circuit Breakers

® Protection class IP65 for outdoor with
waterproof, dustproof, rustproof, salt fog
___proof,

* Includes Qutput cable Glands &Safety Labels.

" Includes SPD Lightning/Surge Protection
Module (500V). Lightning arrester for both
 poles.

e Max Input/ Output Voltage Rating: up to 500
Vde.

¢ Operational Environment Temperature: -30 C°
_~+60ce,

* Cooling Method: Natural Cooling.

* Dimension: as required.

* Double Flanged Door Opening, Rain Drip Lip,
Back Panel and Mounting Tab ...etc.

ON/OFF GRID Hybrid Solar Inverter

® Type: ON/Off Grid hybrid Solar Inverter single
Phase with isolated transformer or
transformerless High frequency.

® Built-in MPPT solar controller.

e Rated Continuous Qutput power: 3000 Watt.

e Power factor: >0.8 lag, &THD: <3%.
_® Output Wave Form: Pure Sine wave.

¢ Inverter Efficiency: >85%.
* Output Voltage: 2line {230VAc *5%) .
~® Output Frequency: 50Hz3.

e Battery System Voltage: 24volte.

o Solar Charge Controller Type:
- MPPT smart charging . MPPT. Boost and
Float, Smart Charger multi stage (plus)
Suitable for AGM, OPZV battery.




e power factor : not less than 3 Kw wnth 2

______ ST A E—— = —

| {recommend 80A) -
e AC Charge Current: 30A or more

specified by bidder

e RADAT CLLILY i | ey arns

e Max solar PV panels array capacity (Wp): Not
| less than 1,500W.

e System Operating Modes/Prlorlty
Solar>Grid>Battery by default (Auto mode).
Can be configured to set priority rates of

 charging from solar panel.

e Ambient temperature considered : -20°Cto
50°C or better. -

* Relative Humtdlty >90% Non-Condensmg _

® Operatlon Temperature Range -20C°= 50C°.

e Protection of Enclosure (Body) Indoor with
IP20 or better.

¢ Cooling: Heat sinks, Fins (extended surfaces)
and Fans with temperature sensors. Intelligent

_ Variable Speed Fan Operation.

e Programmable multiple operation mode: OFF-
Grid, ON-Grid), with backup battery.

» Hybrid Support main/generator input.

e« Directly power fromPVtoloads.

¢ |ntelligent battery management charge stage

e Surge: 2 time capacity rate

e Perfect Protection: DC & AC overload, Under-
voltage, Short-Circuit, Overcharge, Over
discharge, Over-temperature, etc.

e Display: LCD display + LED status mdncator

o Display content: PV status, battery capacnty, AC
input voltage, AC output voltage, Load, running
status, etc.

The solar input capacity, output power
capacity, batteries system voltage, interfacing,

display, etc in the inverter; The inverters must |

be Programmable parameters.

|
|
!




Batteries Bank :

{V): 24vdc

- Normal allows range voltage of batteries bank

- Capacity of batteries bank {AH): 24v-150AH-
c10

- Number of batteries: To be determined by
the bidder based on system design
requirement.

Specifications for each battery:
~® Sealed construction.

e Battery voitage :12vor 2v,

e Maintenance- Free Operafibn (VE[A).
e Weight: heavier batteries. Heavy-Duty Grids,
lead plates thick.

® Production Date: must be not more than 6

month manufacturing.

_+60/S0C%).
¢ Suitable Charging / Discharging Current rate
according to solar PV array & loads (Inverter
__ capacity) /as system design.

e Wide Operating Temperature Range: (-20C°=

* Low self-discharge: less than 5% per month.

* Battery type : AGM or OPZV.

* Cycle performance: not less 1600 Cycle @ 50
% DOD,

* Terminations: Screw Type.
| ® Applications_:_ solar system applications.

¢ Normal Operation Temperature: not less than
25C° (recommend 35C° high Temperature
battery).

e Standards: Conforms to IEC 60896, IEC 60079,
CE, and all standards & certificates &Success

was used) which related.

stories (or previous projects where this product

¢ Service life design: not less than S years.

¢ Container & Cover: Acid-resistant ABS resin.




Battery Rack:

» Should be closed type cabinets to use for
placing batteries and in an efficient manner.

* Provide adequate ceiling clearance for
ventilation and maintenance.

¢ Should be Convenient, Easy to clean, Durable,
Rust proof, Abrasion resistant, durability,
reliability, lockable door (Key lock), Longer
service life, Sturdy and Rigid design, excellent
in finishing and smooth edges.

Battery Rack should be smooth finishing

standards and is available

¢ in suitable sizes as per the system
requirements (batteries).

» Consist of shelves, ventilation fans available in
220V AC.

¢ Standard ventilation holes are punctured on all
sides including floors of shelves.

» The clearance of place floor and ceiling of first
shelve should not be less than 20 cm [ as
required.

¢ Stable base: The weight should be distributed
on all loading substrates.

AC Distribution Board (ACDB)

The inverter output will be connected to the
existing AC Distribution Board (DB). The
contractor will verify the compliance of the
existing AC DB with EU standards and if needed
adapt the ACDB for integration of the solar
system.

All switches and the circuit breakers, connectors
should conform to IEC 60947, part I, Il and 1.

All indoor equipment will have protection of IP52
or better. All outdoor panels will have protection
of IP65 or better.

All the devices / equipment like change over,
circuit breakers, etc., mounted inside the
switchgear shall be suitable for continuous
operation and satisfactory performance under
harsh environmental conditions.

The AC Distribution board shall consist of the
following items:

item Description Quantity

AC - MCB type. 1

| Item |

Description

| Quantity |




Circuit - Voltage:220 VAC.
- Rated frequency: 50 Hz

Breaker - Breaker capacity : 10a

- Utilization Category: B

- No. of Poles: 2poles.

- Quality: High quality
international brand .

- Ambient Temperature:
50C°

- MCB type. 1

- Voltage: 220VAC.

- Current: at least 60 Amp,

Manual | - No. of Poles: 2poles.

- Rated frequency: 50 Hz,

Change | . Quality: High quality
Over international brand

- Ambient Temperature:
50c°

The MCB shall be provided with a quick

make- quick break type of switching
mechanism which a definite speed of travel of
moving contacts is ensured.

Allinternal wiring shall be carried out with PVC
insulated, stranded copper conductor, single core,
6-10 sq. mm. or larger stranded copper wires.

The enclosure shall be dust & vermin proof, Rust
proof and Corrosion resistance with a degree of
protection of IP-52.

AC
Circuit
Breaker

Manual
Change
Over

Cables.

Sections of cables between array
interconnections, array to combiner boxes,
combiner boxes to inverter, inverter to batteries,
batteries interconnections, inverter to ACDB, etc.
shall be so selected to keep the voltage drop
{power loss) of the entire solar system to the
minimum:

o For DC cables, the maximum drop shall be
limited to 3%:;

o For AC cables, the maximum drop shall be
limited to 2%.




Cables of appropriate size to be used in the

system shall have the following characteristics:

» Shall meet IEC 60227/1S 694, IEC 60502/151554
standards.

> Temp. Range: —10°C to +80°C;

> Voltage rating 600/1000V;

» Excellent resistance to heat, cold, water, oil,
abrasion, UV radiation;

> Flexible;

> All conductors shall be copper;

The outside PV cables: Flexible copper cables,
recommended: flexible tinned copper stranded
as IEC 60228, insulated with a special grade PVC
or XPLE compound formulated for outdoor use
(UV, weather protection).

Cable routing/ marking:
¢ All cable/wires are to be routed in pipes and
suitably tagged and marked with proper
manner so that the cable easily identified.

Life Time:

o The cable should be so selected that it should
be compatible up to the life of the solar PV
panels, i.e. 20 years or more .

eCalculations of the current rating of the cables
should be according to IEC 60287.

Cables to comply with :
¢|EC 60228 Conductors of insulated cables;
IEC 60502 Power cables with extruded insulation;

Sizing and length of Cables:

1) Cables between array interconnections:

Cables between array interconnections:

Description

Type

Length

Size

Description Type [ Length | Size

DC cabling;
s PVC,
» Insulated and single 10

sheathed. core/ meters 6
» UV-stabilized. Multi- 5q.
e Multi-stranded core per mm

flexible copper. Colored | System
® Qutdoor.
e Weather proof.




1} Array to combiner boxes: Array to cormbiner boxes:
Description Type | Length | Size Description Type | Length | Size
DC cabling; 10
* PVC, et
¢ |nsulated and WS 4
sheathed, Multi- Per 2%6
o UV-stabilized. core String sq.
* Multi-stranded Colored For mm
flexible copper. h
¢ Outdaor. eac
* Weather proof. System
1) Combiner boxes to inverter: Combiner boxes to inverter
Description Type | Length | Size Description Type [ Length | Size
DC cabling;
s PVC.
e [nsulated and 25 2x25
sheathed. Multi-
* UV-stabilized. core Wl 59.
e Multi-stranded Colored per mm
fiexible copper. System
* Qutdoor.
» Weather proof.
2) Inverter to batteries: Inverter to batteries:
Description Type | Length | Size Description Type | Length | Size
DC cabling; 2
o PVC Single —
' core meters
¢ Insulated. Black
s Multi-stranded color per 25
flexible copper. System sq. -
s Indoor. 2
Single — mm
e Heat resist. core STOters
Red per
color System ——
3) Batteries interconnections: Batteries intef&onnections: N
Description Type Length | Size Description Type | Length | Size
DC cabling;
* PVC. 1 25
* Insulated. Single - meters sq
e Multi-stranded core .
flexible copper. colored per mm
* Indoor, System i
® Heat resist.

10




4) Inverter to ACDB:

Inverter to ACDB:

Description Type

Length

Size

Description Type Length | Size
AC cabling;
e PVC.
30
» Insulated and 4x6
sheathed. “:;‘:S meters |
* Multi-stranded per Q-
flexible copper L mm
) m
* Outdoor. Syste
® Weather proof.

| wiring.

Wiring Pipes.
PVC pipe minimum 50mm diameter (or as

| required ) and above depending on No. of wires
| to be drawn, HMS grade (1 - 2mm thick),

accessories for PVC pipes of the same make that
of pipe; such as Spacers & Saddles, Couplers,
Bends, inspection or non-inspection type
Elbows, Tees, Junction boxes of required ways
and resin / adhesive to make all joints rigid.
Black pipe shall not be used for surface type

® Pipe type: Rigid PVC conduits.
e Thickness: 1.3mm to 2.0mm.

o Color: _white,
@ Size: 50 /70mm dia. / as required.

* Smooth inner surface for easy wiring.

» Flexibility for long radius bending.

e Non Conductor of Electricity and prevent
Electrical shocks.

¢ High mechanical strength for buried and open
application.

¢ Non corrosive in nature and are immune to
Chemical and Galvanic corrosion.

e Do not support combustion and are self-
extinguishing.

11
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Earthing & Grounding System:

The contractor shall provide the complete bonding
& earthling of the neutral point of power system
& non-current carrying metal parts of all electrical
equipment & apparatus.

Each & every piece of electrical equipment &
apparatus shall be connected to the main earth
bus by means of branch main connection of earth
continuity conductors,

All electrical equipment, except those operating at
extra low voltages shall be provided with an earth
terminal.

EARTH PIT DETAILS:

Copper earth rod of 35/50 sq. mm x 1000 mm buried
in specifically prepared earth pit of 1.2 meters
below ground level with 20 kg charcoal & salt with
alternate layers of charcoal & salt with 2 number of
50 mm dia. C class Gl pipe with funnel with wire
mesh for watering &brick masonry block cover,
heavy duty castiron cover complete as per IS :
3043,

Necessary connections shall be done using copper
wire of 25 sq. mm copper wire as per instructions of
inspector connected to nearest switch gears as
directed & duly tested by earth tester.

Pipe electrode shall be of 1.5 M long 50 mm dia. class
C Gl pipe. The GI pipes shall be provided with holes at
regular intervals as per IS : 3043.

Each array structure and all metal casings of the panel
etc. shall be earthed properly. And connected to
ground hole including pure copper rod 50 sq.mm and
adding salts and carbon.

RESISTANCE TO EARTH
The resistance of earthing system shall not exceed 1.0
ohm.

Item

Quantity

MATERIALS:
Item Quantity
Copper earth rod of 1 meter ‘
35/50 sq. mm
Charcoal & salt 20Kg
Copper wire of 25 sq. As per system
mm requirement.
C class Gl pipe50 mm 2 % 1.5 meter
dia.
Funnel 1
Cast Iron cover 1
Brick Masonry Block Suitable for earth pit

12




After Sale Service & Warranty

The PV modules will be warranted for a minimum
period of 25 years from the date of supply. (Output
wattage should not be less than 90% at the end
of 10 years and 80% at the end of 25 years).

The mechanical structures, electrical components
including inverter and overall workmanship of the

Solar System must be warranted for a minimum of 2
years.

Except the batteries should be warranted for 1
years.

System Performance Should be Warranted for 1
Year with 80% Performance Ratio.

The contractor shall make arrangement to maintain
a sufficient stock of essential spares and
consumable spare parts to ensure proper
maintenance of the system promptly.

{Necessary maintenance spares for five years
trouble free operation shall also be supplied with
the system)

13







Annex 1-B

1.2Kw Solar PV System Design

{The Bidder must be Specify the below Categories)

Single Solar PV Panel Output Power {W):

Qty. of Solar PV Panels:

Arrangement of Solar Panels:

Total of Solar PV Capacity(W}:

Invert Operation Capacity (W):

Inverter Battery Voltage System{Vdc):

Mppt Voltage Range {Vdc) and Current (A}:

Max Solar Power Input {W):

VIR |INGO N | BWIN| =

Single Battery Capacity{AH):

Y
(=]

Single Battery Voltage(V]):

=
Y

Qty. of Batteries:

=
N

Arrangement of Batteries:

[
w

Total Storage Capacity(WH):

=
-9

Electrical & Wiring & Engineering Drawing and Details:







Annex 2-A

Offered Technical Specifications
(Must be filled by Bidder)

No. Technical Specification .
Please Specify Technical Specifications in
details below
1 | Photovoltaic modules:

e Total Wattage of solar PV Array 1,200 Watt p_

¢ Solar Panel Wattage at STC: Shall be = 250Wp
{Bigger watt size Solar PV module will be
__ preferred, (recommend 300Wp).

¢ Type of PV Module: Higher cell effcrency Poly
Crystalline.

* Module effrcrency 216%

® Max Power Voltage of each panel: 232Vdc.

e Max. Power Current (A): 28 Amp.

e No of cells in each panel 60[72 per panel

e Total No of panels to be determined by the
bidder based on the capacity of the system.

o Preferred Arrangement of solar panels: 2
Series, 2 parallel of series 2 or 4 Series, 1
parallel of series.

* Module frame: Aluminum anodized or
corrosion resistant material. The anodizing
Thickness shall be 15 micron or better.

e Standards: Conform to IEC 61215, IEC 61730
and CE. or equivalent.

* PV modules to be used in a highly corrosive
atmosphere (Coastal area etc.) must qualify salt
mist corrosion testing IEC 61701/ 1S 61701.

¢ Tolerance of maximum power rating: 5%.

o High transmittance glass: minimum thickness |

of3/4.0mm.
e System voltage: >1009V_dc_
Junction box: IPE5 with sufficient at least 3/4
bypass diodes. Highly heat-resistant bypass

| diode. B
. Warranty Nominal power output 90% for 10

~ years, 80% for 25years.
e Connection: Weather proof DC rated MC4




connector. Easier and secure, not allowing for
any loose connections.

® Lead cable coming out as gart of the module:
2 4mm?, length 900 /1000mm& weather
proofed.

. Temperatuﬁe coefficient: Less than -0.42%/°C.

e Thermal coefficient of voltage: Less than-0. 3/
c,

e With Normal operatlng temperature coefficient
__(NOTC): 45 +2°C.

"o Operational Temperature: -40 ~ +85°C

- Resistant of water, abrasuon hail i |mpact
humidity& other environment factor for the worst
situation at site and water drainage structure.

Suitable encapsulation and sealing arrangements
to protect the silicon cells from the harsh
environment.

Mounting structure For PV Panels

The PV modules shall be mounted on fixed
metallic structures having adequate strength and
appropriate design, which can withstand the load
of the modules and high wind velocities. The
support structure shall be hot dip galvanized steel
or aluminum.

® Angle of orientation: When installation Panel
tilt angle South — South West orientation with
__afixed tilt angle 15 - 30 degrees.

B Structural material: hot dip galvan—lzed steel or
| aluminum ailoy. e

¢ Hot dlp galvanuzed 2 80 micron galvanization

thickness e

e Minimum clearance of the structure from the
roof level should be 300 to 500 mm.

eV Wind velocity mthstandmg capacity: 150
_km / hour.

. Engineering Drawing:




| appropriate strength for elevated structures

e Bolts, nuts, fasteners, panel mounting clamps:
Stainless steel

e Mounting arrangement for elevated structures:
The elevated structure has to be Securely
anchored to the supporting surface. Concrete
foundations of appropriate weight and depth
for elevated structures mounted directly on the
ground; Bolted with anchor bolts of

mounted.

¢ Installation: The structures shall be designed
for simple mechanical on-site installation.
There shall be no requirement of welding or
complex machinery at the installation site.

e Access for panel cleaning and maintenance All
solar panels must be accessible from the top
for cleaning and from the bottom for access to
the module-junction box.

» The prospective Installer shall specify
installation details of the solar PV modules and
the support structures with lay-out drawings
and array connection diagrams. The work shall
be carried out as per the designs approved by
the Inspector.

DC Junction boxes / PV Combiner boxes
These combiner boxes are equipped with touch DC
fuse-holders, DC fuses, reverse protection diodes,
lightning induced DC surge arresters and load
disconnect switches.

Combiner boxes are installed near their PV arrays (that
is, in the weather), and require appropriate outdoor
ratings. Installations are expected to last at least the
lifetime warranty of PV modules (about 25 years), so
installing durable, long-lived equipment that will stand
up to the environment in which it is placed is critical.
Combiner boxes should be Corrosion resistance,
Durable, Rust proof, Abrasion resistant, durability, [
reliability, lockable door, Longer service life, Sun |
shields (Available for top, sides, and door).

® 6 String Solar Power Combiner. 6-String PV
Enclosure

e Each String Continuous Duty Rated up to |
__ s00vde |

voltage fuses, over-voltage & over-current

3

' High-Voltage Protection: Each String with high- |




protection

o Anti-backflow diodes & anti-reverse
protection.

* Circuit breaker output control: 260 Amp
_ Circuit Breakers

e Protection class IP65 for outdoor with
waterproof, dustproof, rustproof, salt fog
proof.

* Includes Output cable Glands &Safety Labels.

‘e includes SPD "I'.'iglitninglsh;-ge_ Protection
Module (500V). Lightning arrester for both
poles.

® Max Input/ Output Voltage Rating: up to 500
Vdce.

* Operational Environment Temperature: -30 C°
~ +60C°.

* Cooling Method: Natural Cooling.

¢ Dimension: as required,

¢ Double Flanged Door Opening, Rain Drip Lip,
Back Panel and Mounting Tab ...etc.

ON/OFF GRID Hybrid Solar Inverter

® Type: ON/Off Grid hybrid Solar Inverter single
Phase with isolated transformer or
__transformerless High frequency.

® Built-in MPPT solar c_qntroller_.

¢ Rated Continuous Output power: 3000 Watt.

¢ Power factor: >0.8 lag. &THD: <3%.

* Output Wave Form: Pure Sine wave.
* Inverter Efficiency: >85%.

* Output Voltage: 2line (230VAc £5%) .

* Output Frequency: SOHz#3,
* Battery System Voltage: 24volte.

o Solar Charge Controller Type:
- MPPT smart charging . MPPT. Boost and
Float, Smart Charger multi stage (plus)
Suitable for AGM, OPZV battery.




. -powel; factor : not less than 3 Kw with >

S S —

e Solar Charge Current: EOA or more
(recommend 80A) ]
° AC Charge Current: 30A or more

e Max Open circuit Voltage (Vdc): To be

specified by bidder |

PR V7120 M =F 2 HEH ISR S T PR SRS . | -1 7 ——

e Max solar PV panels array capacity (Wp): Not
less than 1,500W.

e System Operating Modes/Priority:
Solar>Grid>Battery by default (Auto mode).
Can be configured to set priority rates of
charging from solar panel,

e Ambient temperature considered : -20°C to
50°C or better.

* Relative Humidity: >90% Non-Condensing.

o Operation Temperature Range; - 20C°= 50C°,

® Protection of Enclosure (Body): Indoor with
IP20 or better.

® Cooling: Heat smks, Fins {extended surfaces)
and Fans with temperature sensors. Intelligent

~ Variable Speed Fan Operation.

e Programmable multiple operation mode: OFF-
Grid, ON-Grid), with backup battery.

e Hybrid Support main/g_enerator input.

e Directly power from PV to loads.

e [ntelligent battery management charge stage

e Perfect Protection: DC & AC overload, Under-
voltage, Short-Circuit, Overcharge, Over
discharge, Over-temperature, etc.

o Display: LCD display + LED status indicator.

o Display content: PV status, battery capacity, AC
input voltage, AC output voltage, Load, running
status, etc.

The solar input capacity, output power
capacity, batteries system voltage, interfacing,
display, etc in the inverter; The inverters must
be Programmable parameters.

] Suré;e:"iti.rﬁé cébat}i-ty-féie-- - |




Batteries Bank :

- Normal allows range voltage of batteries bank
(V): 24vdc

- Capacity of battenes bank {(AH): 24v-150AH-
cl0

= Number of batteries: To be determined by
the bidder based on system design
requirement.

Specnf‘ cations for each batterv
_* Sealed construction.

e Battery vo'l_tagé- 12vor2v.

e Maintenance- Free Operation (VRLA)
* Weight: heavier batteries. Heavy-Duty Grids,

__lead plates thick.
* Production Date: must be not more than 6
___month manufacturing.

* Wide Operating Temper;ture Range (- 20C° =
+60/50C°).

* Suitable Charging / Discharging Current rate
according to solar PV array & loads (Inverter
capacity) /as system design. -

e Low self-discharge: less than 5% per month.

° Battery type : AGM or OPZV.

¢ Cycle performance: not less 1600 Cycle @ 50

° Termlnatlons Screw Type.
. Appllcatlons solar system appllcations

* Normal Operatlon Temperature: not less than
25C*  (recommend 35C? high Temperature
battery).

¢ Standards: Conforms to IEC 60896, IEC 60079,
CE, and all standards & certificates &Success
stories (or previous projects where this product
was used) which related. )

® Service life design: not less than 5 years.

e Container & Cover: Acid-resistant ABS resin.




Battery Rack:

s Should be closed type cabinets to use for
placing batteries and in an efficient manner.

¢ Provide adequate ceiling clearance for
ventilation and maintenance.

¢ Should be Convenient, Easy to clean, Durable,
Rust proof, Abrasion resistant, durability,
reliability, lockable door (Key lock), Longer
service life, Sturdy and Rigid design, excellent
in finishing and smooth edges.

Battery Rack should be smooth finishing

standards and is available

e in suitable sizes as per the system
requirements (batteries).

» Consist of shelves, ventilation fans available in
220V AC.

¢ Standard ventilation holes are punctured on all
sides including floors of shelves.

¢ The clearance of place floor and ceiling of first
shelve should not be less than 20 cm / as
required.

e Stable base: The weight should be distributed
on all loading substrates.

AC Distribution Board (ACDB)

The inverter output will be connected to the
existing AC Distribution Board (DB). The
contractor will verify the compliance of the
existing AC DB with EU standards and if needed
adapt the ACDB for integration of the solar
system.

All switches and the circuit breakers, connectors
should conform to IEC 60947, part J, Il and ill.

All indoor equipment will have protection of IP52
or better. All outdoor panels will have protection
of IP65 or better.

All the devices / equipment like change over,
circuit breakers, etc., mounted inside the
switchgear shall be suitable for continuous
operation and satisfactory performance under
harsh environmental conditions.

The AC Distribution board shall consist of the
following items:

Item Description Quantity

AC | - MCBtype. 1

| Item |

Description

| Quantity |




Circuit | - Voltage:220 VAC.

- Rated frequency: 50 Hz

- Breaker capacity : 10a

- Utilization Category: B

- No. of Poles: 2poles.

- Quality: High quality
international brand .

Breaker

= Ambient Temperature:
50C°

- MCB type. 1

- Voltage: 220VAC.

- Current: at least 60 Amp.

- No. of Poles: 2poles.

Manual - Rated frequency: 50 Hz.

Change | _ Quality: High quality
Over international brand

- Ambient Temperature:
soc°

AC
Circuit
Breaker

Manual
Change
Over

The MCB shall be provided with a quick

make- quick break type of switching
mechanism which a definite speed of travel of
moving contacts is ensured.

All internal wiring shall be carried out with PVC
insulated, stranded copper conductor, single core,
6-10 sq. mm. or larger stranded copper wires.

The enclosure shall be dust & vermin proof, Rust
proof and Corrosion resistance with a degree of
protection of IP-52.

Cables.

Sections of cables between array
interconnections, array to combiner boxes,
combiner boxes to inverter, inverter to batteries,
batteries interconnections, inverter to ACDB, etc.
shall be so selected to keep the voltage drop
(power loss) of the entire solar system to the
minimum:

o For DC cables, the maximum drop shall be
limited to 3%;

o For AC cables, the maximum drop shall be
limited to 2%.




Cables of appropriate size to be used in the

system shall have the following characteristics:

» Shall meet IEC 60227/IS 693, IEC 60502/1S1554
standards.

> Temp. Range: —10°C to +80°C;

> Voltage rating 600/1000V;

> Excellent resistance to heat, cold, wateyr, oil,
abrasion, UV radiation;

» Flexible;

> All conductors shall be copper;

The outside PV cables : Flexible copper cables,
recommended: flexible tinned copper stranded
as IEC 60228, insulated with a special grade PVC
or XPLE compound formulated for outdoor use
(UV, weather protection).

Cable routing/ marking:

o All cable/wires are to be routed in pipes and
suitably tagged and marked with proper
manner so that the cable easily identified.

Life Time:

¢ The cable should be so selected that it should
be compatible up to the life of the solar PV
panels, i.e. 20 years or more .

s Calculations of the current rating of the cables
should be according to IEC 60287.

Cables to comply with :
oJEC 60228 Conductors of insulated cables;

Sizing and length of Cables:

1) Cables between array interconnections:

IEC 60502 Power cables with extruded insulation; |

Cables between array interconnections:

Description Type | Length | Size Description Type | Length | Size

DC cabling;
e PVC.
» Insulated and single 10

sheathed. core/ meters 6
» UV-stabilized. Multi- sq.
o Multi-stranded core per P

flexible copper. Colored | System
» Outdoor.
* Weather proof. ) - -




1) Array to combiner boxes:

Array to combiner boxes:

Description Type | Length | Size Description Type | Length | Size
DC cabling; 10
* PVC,
e Insulated and meters
sheathed. Multi- Per 2x6
* UV-stabilized. core String sq.
® Mufti-stranded Colared For mm
flexible copper.
« Qutdoor. each
= Weather proof. System o S
1) Combiner boxes to inverter: Combiner boxes to inverter
Description Type | Length | Size Description Type | Length | Size
DC cabling;
* PVC,
e Insulated and 25 2%x25
sheathed. Multi- meters
e UV-stabilized. core 5q.
* Multi-stranded Colored per mm
flexible copper. System |
s Outdoor.
* Weather proof.
2) Inverter to batteries: Inverter to batteries:
Description Type | Length | Size Description Type | Length | Size |
DC cabling; 2
o PVC. Single -
core meters
s [nsulated. Black
e Multi-stranded color per 25
flexible copper. System sq.
s Indoor. 2
Single - mm
* Heat resist. core meters
Red per
color | gystem
3) Batteries interconnections: Batteries interconnections:
Description Type | Length | Size Description Type | Length | Size
DC cabling;
s PVC. 1 25
* |nsulated. Single -
e Multi-stranded core meters 5q.
flexible copper. colored per mm
= Indoor. System

e Heat resist.

10




4) Inverter to ACDB:

Inverter to ACDB:

Description Type

Length

Size

Description Type Length | Size
AC cabling;
* PVC,
30

e Insulated and a6

sheathed. M;‘:tei meters
e Multi-stranded € per 5q.

flexible copper S mm
* Outdaor. AL
o Weather proof.

Wiring Pipes.

PVC pipe minimum 50mm diameter (or as
required ) and above depending on No. of wires
to be drawn, HMS grade (1 - 2mm thick),
accessories for PVC pipes of the same make that
of pipe; such as Spacers & Saddles, Couplers,
Bends, inspection or non-inspection type
Elbows, Tees, Junction boxes of required ways
and resin / adhesive to make all joints rigid.
Black pipe shall not be used for surface type
wiring.

® Pipe type: Rigid PVC conduits.

e Thickness: 1.3mm to 2.0mm.

e Color: white.

¢ Size: 50 /70mm dia. / as required.

e Smooth inner surface for easy wiring.

¢ Flexibility for long radius bending.

¢ Non Conductor of Electricity and prevent
Electrical shocks.

o High mechanical strength for buried and apen
application.

* Non corrosive in nature and are immune to
Chemical and Galvanic corrosion.

¢ Do not support combustion and are self-
extinguishing.

11
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Earthing & Grounding System:

The contractor shall provide the complete bonding
& earthling of the neutral point of power system
& non-current carrying metal parts of all electrical
equipment & apparatus.

Each & every piece of electrical equipment &
apparatus shall be connected to the main earth
bus by means of branch main connection of earth
continuity conductors.

All electrical equipment, except those operating at
extra low voltages shall be provided with an earth
terminal.

EARTH PIT DETAILS:

Copper earth rod of 35/50 sq. mm x 1000 mm buried
in specifically prepared earth pit of 1.2 meters
below ground level with 20 kg charcoal & salt with
alternate layers of charcoal & salt with 2 number of
50 mm dia. C class Gl pipe with funnel with wire
mesh for watering &brick masonry block cover,
heavy duty cast iron cover complete as per IS :
3043.

Necessary connections shali be done using copper
wire of 25 sq. mm copper wire as per instructions of
inspector connected to nearest switch gears as
directed & duly tested by earth tester.

Pipe electrode shall be of 1.5 M long 50 mm dia. class
C GI pipe. The Gl pipes shall be provided with holes at
regular intervals as per 1S : 3043,

Each array structure and all metal casings of the panel
etc. shall be earthed properly. And connected to
ground hole including pure copper rod 50 sq.mm and
adding salts and carbon.

RESISTANCE TO EARTH

The resistance of earthing system shall not exceed 1.0
chm.

item

Quantity

MATERIALS:
item Quantity
Copper earth rod of 1 meter
35/50 sq. mm
Charcoal & salt 20Kg
Copper wire of 25 sq. As per system
mm requirement.

C class Gl pipe50 mm 2 x 1.5 meter
dia.

Funnel 1
Cast Iron cover 1
Brick Masonry Block Suitable for earth pit

12




After Sale Service & Warranty

The PV modules will be warranted for a minimum
period of 25 years from the date of supply. {Output
wattage should not be less than 90% at the end
of 10 years and 80% at the end of 25 years).

The mechanical structures, electrical components
including inverter and overall workmanship of the

Solar System must be warranted for a minimum of 2
years.

Except the batteries should be warranted for 1
years.

System Performance Should be Warranted for 1
Year with 80% Performance Ratio.

The contractor shall make arrangement to maintain
a sufficient stock of essential spares and
consumable spare parts to ensure proper
maintenance of the system promptly.

(Necessary maintenance spares for five years
trouble free operation shall also be supplied with
the system)

13
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Annex 3-A

Offered Technical Specifications

No. Technical Specification (Must be filled by Bidder)
Please Specify Technical Specifications in
details below
1 | Photovoltaic modules:

¢ Solar Panel Wattage at STC: Shall be = 250Wp
(Bigger watt size Solar PV module will be
preferred (recommend300Wp). o

. Module efficiency: 216%.

¢ Type of PV Madule: Higher cell efficiency Poly
Crystalline.

e Max Power Voltage of each panel: 232Vdc.

e Max. Power Current (A): 2 8 Amp.

¢ No of cells in each panel: 60/72 per panel.

e Total No of panels: to be determined by the
bidder based on the capacity of the system.

¢ Total Wattage of solar PV Array: 1,800 Watt p.

o Preferred Arrangement of solar panels: 3 or4
Series, 23 parallel of series.

e Module frame: Aluminum anodized or

corrosion resistant material. The anodizing

Thickness shall be 15 micron or better.

' Tolerance of maximum power rating: #5%.

¢ Standards: Conform to IEC 61215, IEC 61730
and CE. or equivalent.

¢ PV modules to be used in a highly corrosive
atmosphere {Coastal area etc.} must qualify salt
mist corrosion testing IEC 61701/ 1S 61701.

e High transmittance glass: minimum thickness
of 3/4.0 mm.

e System voltage: 21000Vdc.

Junction box: IP65 with sufficient at least 3/4
bypass diodes. Highly heat-resistant bypass
diode.

e Warranty : Nominal power output 90% for 10
years, 80% for 25years. o
e Connection: Weather proof DC rated MC4

connector. Easier and secure, not allowing for

1



any loose connections.

e Lead cable comlng outas a part of the module:
2 4mm?, length 900 /1000mm& weather

e Thermal coefficient of voltage: Less than-0.3/
o

e With Normal operatmg temperature coefficient
{NOTC): 45 £2°C.
* Operational Temperature: -40~ +85°C

- Resistant of water, abrasion, hail impact,
humidity& other environment factor for the worst
situation at site and water drainage structure.

Suitable encapsulation and sealing arrangements
to protect the silicon cells from the harsh
envirenment.

Mounting structure For PV Panels

The PV modules shall be mounted on fixed
metallic structures having adequate strength and
appropriate design, which can withstand the load
of the modules and high wind velocities. The
support structure shall be hot dip galvanized steel
or aluminum.

® Angle of orientation: When installation Panel
tilt angle South — South West orientation with
_afixedtilt angle 15 - 30 degrees.

e Structural material: hot dip galvamzed steel or
__aluminum alloy. e

o Hot dlp galvamzed 2 80 micron galvanization
thickness

» Minimum clearance of the structure from the
_roof Ig\{g[_ghguld be 300 to 500 mm.

e Wind velocity withstanding capacity: 150
_km/hoor.

B Engineering Drawing:




e Bolts, nuts, fasteners, panel mounting clamps:
Stainless steel

¢ Mounting arrangement for elevated structures:
The elevated structure has to be Securely
anchored to the supporting surface. Concrete
foundations of appropriate weight and depth
for elevated structures mounted directly on the
ground; Bolted with anchor bolts of
appropriate strength for elevated structures
mounted.

s |nstallation: The structures shall be designed
for simple mechanical on-site installation.
There shall be no requirement of welding or
complex machinery at the installation site.

e Access for panel cleaning and maintenance All
solar panels must be accessible from the top
for cleaning and from the bottom for access to
the module-junction box.

* The prospective Installer shall specify
installation details of the solar PV modules and
the support structures with lay-out drawings
and array connection diagrams. The work shall
be carried out as per the designs approved by
the Inspector.

DC Junction boxes / PV Combiner boxes
These combiner boxes are equipped with touch DC
fuse-holders, DC fuses, reverse protection diodes,
lightning induced DC surge arresters and load
disconnect switches.

Combiner boxes are installed near their PV arrays (that
Is, in the weather), and require appropriate outdoor
ratings. Installations are expected to last at least the
lifetime warranty of PV modules (about 25 years), so
installing durable, long-lived equipment that will stand
up to the environment in which it is placed is critical.

Combiner boxes should be Corrosion resistance,
Durable, Rust proof, Abrasion resistant, durability,
reliability, lockable door, Longer service life, Sun

_shields (Available for top, sides, and door).

® 6 String Solar Power Combiner. 6-String PV
Enclosure.

e Each String Continuous Duty Rated at up to
500Vde.




* High-Voltage Protection: Each String with high- ]
voltage fuses, over-voltage & over-current
protection.

o Anti-backflow diodes 8 anti-reverse
| protection.

® Circuit breaker output control: 260 Amp
Circuit Breakers

® Protection class IP65 for outdoor with
waterproof, dustproof, rustproof, salt fog
~ proof.

* Includes Output cable Glands &Safety Labels.

e Includes SPD I.ightninngurge Protection
Module {500V). Lightning arrester for both
___poles

* Max Input/ Output Voltage Rating: up to 500
Vdc.

* Operational Environment Temperature: -30 C°
~ +60C°.

~® Cooling Method: Natural Cooling.

» Dimension: as required.
* Double Flanged Door Opening, Rain Drip Lip,
Back Panel and Mounting Tab ...etc.

ON/OFF GRID Hybrid Solar inverter

® Type: ON/Off Grid hybrid Solar Inverter single
Phase with isolated transformer or
_transformerless High frequency.

_® Built-in MPPT solar controller.

¢ Rated Continuous Output power: 4000 Watt.

o F P_qwer factor: >0.8 la_g. &THD: <3§6

¢ Output Wave Form: Pure Sine wave.
¢ Inverter Efficiency: >85%.

* Output Voltage: (230VAc 5%) .

~® Output Frequency: 50Hz£3.

» Battery System Voltage: asvolte.

e Solar Chérg'éneatr_tﬁér Type:
MPPT. Boost and Float, Smart Charger
multi stage {plus} Suitable for AGM OPZV




Power factor : not less than 4 Kw with > 0.8 W

« Solar Charge Current: 60A or more
e Programmable charging current

J AC Charge Current: 30A or more

i ®* Max Open circuit Voltage {Vdc): 140-145Vdc |

~ —or more i

o Max solar PV panels array capacity (Wp) Not
~ less than 3,000W,

e System Operating Modes/Prlorlty
Solar>Grid>Battery by default {(Auto mode).
Can be configured to set priority rates of
charging from solar panel.

o Ambient temperature considered : -20°C to
50°C or better.

* Relative Humidity: >90% Non- Condensmg

. Operatron Temperature Range: -20C°= 50C°

e Protection of Enclosure (Body): Indoor with

__1P20 or better. .

e Cooling: Heat snnks, Fins (extended surfaces)
and Fans with temperature sensors. Intelligent

Variable Speed Fan Operation. -

| » Programmable multiple operatlon mode: OFF-

J ~ Grid, ON-Grid, with backup battery.

° Hybrld Support main/generator input.

| ® Directly power from PV to loads.

¢ Intelligent battery management charée stage

e Surge : 2 time capacity rate
‘e Perfect Protection: DC & AC overload, Under-
voltage, Short-Circuit, Overcharge, Over
| discharge, Over-temperature, etc.
¢ Display: Lco display + LED status mdu:ator

e Display content. PV status, battery capacity, AC |

input voltage, AC output voltage, Load, running
status, ete.
The solar input capacity, cutput power
capacity, batteries system voltage, interfacing,
display, etcin the inverter, The inverters must
be Programmable parameters




Batteries Bank :

Normal allows range voltage of batteries bank (V):
48Vdc,

i Capacuty of batteries bank (AH) 48V-150AH-c10

- Numbér of bétterles To be determlned by
the bidder based on system design
requirement.

' Specifications for each batterv o
e Sealed construction.

. Battery voltage: 12v or 2v.

* Maintenance- Free Operation (VRLA).

e Weight: heavier batteries. Heavy-Duty Grids,
lead plates thick.

¢ Production Date: must be not more than 6
month manufacturing.

» Wide Operating Temperature Range: {-20C° =
+60/50C°%).
e Suitable Chargmg / Discharging Current rate
according to solar PV array & loads (Inverter
capacity) /as system design.

¢ Low self-discharge: less than 5% per month.

« Battery type : AGM or OPZV.

¢ Cycle performance: not less 1600 Cycle @ 50
% DOD.

¢ Terminations: Screw Type.

e Applications: solar system appllcatlons

* Normal Operation Temperature: not less than
25C° (recommend 35C° high Temperature
battery).

e Standards: Conforms to IEC 60896, , and all
standards & certificates &Success stories (or
previous projects where this product was used)
_which related.

° Servnce design life : not less than S-Q/eén:'s

. Contalner & Cover Acud resustant ABS resin.




Battery Rack:

+ Should be closed type cabinets to use for
placing batteries and in an efficient manner.

¢ Provide adequate ceiling clearance for
ventilation and maintenance.

¢ Should be Convenient, Easy to clean, Durable,
Rust proof, Abrasion resistant, durability,
reliability, lockable door (Key lock), Longer
service life, Sturdy and Rigid design, excellent
in finishing and smooth edges.

Battery Rack should be smooth finishing

standards and is available

¢ in suitable sizes as per the system
requirements (batteries).

¢ Consist of shelves, ventilation fans available in
220V AC.

# Standard ventilation holes are punctured on all
sides including floors of shelves.

« The clearance of place floor and ceiling of first
shelve should not be less than 20 cm / as
required.

e Stable base: The weight should be distributed
on all loading substrates.

AC Distribution Board (ACDB)

The inverter output will be connected to the
existing AC Distribution Board (DB). The
contractor will verify the compliance of the
existing AC DB with EU standards and if needed
adapt the ACDB for integration of the solar
system.

All switches and the circuit breakers, connectors
should conform to IEC 60947, part |, Il and IlI.

All indoor equipment will have protection of IP52
or better. All outdoor panels will have protection
of IP65 or better.

All the devices / equipment like change over,
circuit breakers, etc., mounted inside the
switchgear shall be suitable for continuous
operation and satisfactory performance under
harsh environmental conditions.

The AC Distribution board shall consist of the
following items:

item Description Quantity

AC - MCB type. 1

| Item |

Description

| Quantity |




Circuit | - Voltage:220 VAC.
- Rated frequency: S50Hz
Breaker - Capacity :qlEAcv
- Utilization Category: B
- No. of Poles: 2poles. AC
- Quality: _High quality Circuit
international brand
, Breaker
- Ambient Temperature:
50c° .
- MCB type. 1
- Voltage: 220VAC,
- Current: at least 60 Amp.
- No. of Poles: 2 pole
'c\:ﬂhanual - Rated frequenc:: S0 Hz. Manual
ange | _ quality: High quality
Over international brand Change
- Ambient Temperature: Over
soce
The MCB shall be provided with a quick
make- quick break type of switching
mechanism which a definite speed of travel of
moving contacts is ensured.
All internal wiring shall be carried out with PVC
insulated, stranded copper conductor, single core,
6-10 sq. mm. or larger stranded copper wires.
The enclosure shall be dust & vermin proof, Rust
proof and Corrosion resistance with a degree of
protection of IP-52.
Cables.
Sections of cables between array o]

interconnections, array to combiner boxes,
combiner boxes to inverter, inverter to batteries,
batteries interconnections, inverter to ACDB, etc.
shall be so selected to keep the voltage drop
(power loss) of the entire solar system to the
minimum:

o For DC cables, the maximum drop shall be
limited to 3%;

© For AC cables, the maximum drop shall be

__ limited to 2%.




Cables of appropriate size to be used in the
system shall have the following characteristics:

» Shall meet IEC 60227/1S 694, IEC 60502/151554

standards.

| »Temp. Range: —10°C to +80°C;

> Voltage rating 600/1000V;
> Excellent resistance to heat, cold, water, oil,
abrasion, UV radiation;

» Flexible;

The outside PV cables : Flexible cop_per cables,

recommended: flexible tinned copper stranded

as IEC 60228, insulated with a special grade PVC

or XPLE compound formulated for outdoor use
(Uv, weather protection).

Cable routing/ marking:
s All cable/wires are to be routed in pipes and
suitably tagged and marked with proper

Life Time:

__manner so that the cable easily identified.

sThe cable should be so selected that it should
be compatible up to the life of the solar PV
panels, i.e. 20 years.
e Calculations of the current rating of the cables
should be according to IEC 60287.
: Cables to comply with :
¢|EC 60228 Conductors of insulated cables;
¢|EC 60502 Power cables with extruded

insulation;

Sizing and length of Cables:

1) Cables between array interconnections:

Cables between array interconnections:

Description Type | Length | Size Description Type | Length | Size

DC cabling;
s PVC,
e [nsulated and single 10

sheathed. core/ meters 6
*» UV-stabilized. Multi- sq.
® Multi-stranded core per mm

flexible copper. Colored | System
» Qutdoor.
* Weather proof.




2) Array to combiner boxes:

Array to combiner boxes:

Description Type | Length | Size Description Type | Length | Size
DC cabling; 10
* PVC, ters
+ Insulated and mete
sheathed, Multi- Per 2x6
 UV-stabilized. core String sq.
® Multi-stranded Colored For mm
flexible copper.
¢ Outdoor. each
» Weather proof. System
3) Combiner boxes to inverter: Combiner boxes to inverter:
Description Type | Length | Size Description Type | Length | Size
DC cabling;
* PVC.
» [nsulated and 25 2x16
sheathed. Multi-
» UV-stabilized. core LU 59.
* Multi-stranded Colored per mm
flexible copper. System
¢ Outdoor.
e Weather proof.
& Inverter to batteries: Inverter to batteries:
Description Type | Length | Size Description Type | Length | Size
DC cabling; 2
o PVC Single -
; core meters
¢ Insulated. Black
e Multi-stranded color per 35
flexible copper. System | gq.
¢ Indoor. 2
Single - mm
» Heat resist. core meters
Red per
color | gystem
Q“I-Batteries interconnections: Batteries interconnections:
Description Type | Length | Size Description Type | Length | Size
DC cabling;
o PVC. 1 35
® Insulated. Single -
er
» Multi-stranded core Al 59.
flexible copper. colored per mm
* Indoor, System

* Heat resist.

10




6) Inverter to ACDB:

Inverter to ACDB:

Description Type | Length | Size

Description Type

Length

Size

AC cabling;

e PVC.

» Insulated and 30
sheathed. Multi- meters 4x6

o UV-stabilized. core sq.

o Multi-stranded Colored per mm
flexible copper. System

e Qutdoor.

s Weather proof.

Wiring Pipes.

PVC pipe minimum SOmm diameter (or as
required } and above depending on No. of wires
to be drawn, HMS grade (1 - 2mm thick),
accessories for PVC pipes of the same make that
of pipe; such as Spacers & Saddles, Couplers,
Bends, inspection or non-inspection type
Elbows, Tees, Junction boxes of required ways
and resin / adhesive to make all joints rigid.
Black pipe shall not be used for surface type
wiring.

® Pipe type: Rigid PVC conduits.

e Thickness: 1.3mmto 2.0mm.

e Color: white.

e Size: 50 /70mm dia. / as required.

e Smooth inner surface for easy wiring.

s Flexibility for long radius bending,

¢ Non Conductor of Electricity and prevent
Electrical shocks.

o High mechanical strength for buried and open
application.

¢ Non corrosive in nature and are immune to
Chemical and Galvanic corrosion.

¢ Do not support combustion and are self-
extinguishing.

® Light weight to handle, install and Transport.

11
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Earthing & Grounding System:

The contractor shall provide the complete bonding
& earthling of the neutral point of power system
& non-current carrying metal parts of all electrical
equipment & apparatus.

Each & every piece of electrical equipment &
apparatus shall be connected to the main earth
bus by means of branch main connection of earth
continuity conductors.

All electrical equipment, except those operating at
extra low voltages shall be provided with an earth
terminal.

EARTH PIT DETAILS:

Copper earth rod of 35/50 sq. mm x 1000 mm buried
in specifically prepared earth pit of 1.2 meters
below ground level with 20 kg charcoal & salt with
alternate layers of charcoal & salt with 2 number of
50 mm dia. C class Gl pipe with funnel with wire
mesh for watering &brick masonry block cover,
heavy duty castiron cover complete as per IS :
3043.

Necessary connections shall be done using copper
wire of 25 sq. mm copper wire as per instructions of
inspector connected to nearest switch gears as
directed & duly tested by earth tester.

Pipe electrode shall be of 1.5 M long 50 mm dia. class
C Gl pipe. The Gl pipes shall be provided with holes at
regular intervals as per IS : 3043.

Each array structure and all metal casings of the panel
etc. shall be earthed properly. And connected to
ground hole including pure copper rod 50 sq.mm and
adding salts and carbon.

RESISTANCE TO EARTH
The resistance of earthing system shall not exceed 1.0
ohm.

Item Quantity
Copper earth rod of 1 meter
35/50 sq. mm
Charcoal & salt 20Kg
Copper wire of 25sq. | As per system

mm

reguirement.

C class Gl pipe50 mm
dia.

2 x 1.5 meter

Funnel

1

Cast Iron cover

1

Brick Masonry Block

Suitable for earth pit

MATERIALS:
Item Quantity
Copper earth rod of 1 meter
35/50 sq. mm
Charcoal & salt 20Kg
Copper wire of 25 sq. As per system
mm requirement.
C class Gl pipeS0 mm 2 % 1.5 meter
dia.
Funnel 1
Cast Iron cover 1
Brick Masonry Block Suitable for earth pit

12




After Sale Service & Warranty

The PV modules will be warranted for a minimum
period of 25 years from the date of supply. (Output
wattage should not be less than 90% at the end
of 10 years and 80% at the end of 25 years).

The mechanical structures, electrical components
including inverter and overall workmanship of the

Solar System must be warranted for a minimum of 2
years.

Except the batteries should be warranted for 1
years.

System Performance Should be Warranted for 1
Year with 80% Performance Ratio.

The contractor shall make arrangement to maintain
a sufficient stock of essential spares and
consumable spare parts to ensure proper
maintenance of the system promptly.

(Necessary maintenance spares for five years
trouble free operation shall also be supplied with
the system)

13







‘S|{EI9Q PUE SUIMEIQ JUIoauIgu3 7§ SUMIM '3 [€91199]13

‘Sapaneg jo Juowoguely | CL

{[9PA)WIaISAS 98e1jOA Adanieg 191aAu]

1oede) uonesadQ Haau|

“(M)A13ede) Ad €[0S J0 [B10]

‘S[aued Iejos jo judwaduelly

'S|9UEg Ad JE[0S JO -

™ N &SN O~

{[M) 1amog IndIng [SuEd Ad Je[0S a[suis

{sallo8a1e) Mojaq 3T AI58dS aq 35nwW Jappig 9yl
udis3q WaisAS \d 1€j0S MYG'T.

g-¢€ Xouuy






SPAQQOOTZ :29e)j0A WDISAS o

"ww 'y/€ Jo ssauydiy} wnwiuw :ssejd soueniwisues) YSiH e
N T ‘%467 :3unes Jamod WNWIXEW JO 9IUBI|OL

‘T0419
S1 /1019 D31 8unsa) uoiso.Llod 151w jjes Apjenb 1snw (239 ease
|easeo)} alaydsowle aAIso.103 Ajydiy e ul pasn aq 01 SAINPOW Ad e

"Ju3|eAINb3 10 '3) pue OE£TY 331 ‘STZTY I31 O WLIOJUOD :SPIEPUELS »

*437313( 40 UCLDJW ST 3Q ||BYS SSaUIIY] Suizipoue ay) ‘|euslew
JUEISISIJ UOISOJI0D JO PIZIPOUE WINUIWIN|Y :3WEL) INPOA

*Sa|las
30 |9)jesed €2 ‘sauas pJo € :Sjaued Jejos Jo JuswaBuelly pallajald e

d 1180 008‘T AeuY Ad 22|0s Jo a8e)lepn |B10) e

‘wajsAs ayy jo Ajoeded

3y3 uo paseq 1appiq 2yl Aq paujwaaiap ag ol :sjdued jo ON |E1OL
1 - ‘joued sad zZ/09 :|3ued ylea ujs|{32JOON e .

‘dwy g £ :{y) Ualin) 1amod "XB e

*IPAZEZ :|aued yoea Jo a3e)jop Jamod XBI e
S 94912 :AJUa1d1y43 SINPOIN »

aul|jeisAid Ajod Aduaidiya 123 JayaiH B|INpo Ad 40 2dAL

'{ dAM0OE PUaWILIO32.) paliayaad aq ||Im 2NpOW Ad
Je|os azis 3em 123819) dmosz 2 aq (leyS :ILS 1e 98enepn [dued Jejos

:S3|NPOW J1e3|0A0I0Yd

MOfaq S[InIap Ul SUCIRDI]123dS JDdIUYda | AP
(4opptg Aq pajjly a9 3snIN)
suoijedijads jeauyda) pasayo

§ asDald

uoneasyoads [eajuyoa)

V-7 Xouuy




:Bumelq Sulaauifuy «

anoy / wiyj 0ST :Aldeded Buipueisyum ANDO[BA puIp e

‘ww gos 03 GoE
84 PINOYS [3A3] JOOJ Y} WOJJ 3INJINAIS 3} JO SDUBIES|D WINWIUIN o

SSauIIY3 uoneziuenjed uooiw g 2 :paziuenjed dip 104 e

"Aojje wnujwnje Jo [993s paziueajed dip 10y :|eAlEW [BINJINIIS o

"$93.33p OF - ST 9|Fue 3|13 PaXI) B Y3IM UDIIEIUBLIO ISIM YINOS
- yinog 3|Fue 313 (ued UDREI[RISUI UIYAN UGIIEIUILIO JO 35Uy

‘wnujwnje Jo |331s paziuea|ed dip 1oy aq |jeys
3.n32nJ3s Loddns ayy *$313190[2A puim Y31y pue s3jnpow ay} Jo peoj
9yl puelsyum ued yaym ‘udisap ajendosdde pue yi8uaays ajenbape

duiney S3JN3ONJ3S 3f||BIBW PAX]) UO PAJUNOW 3] ||BYS SI|NPOW Ad YL
S|aued Ad 104 ainnsis Suiunopy

"JUBWUONAUS YSJBeY BY) WOLY S||9d uod||Is
3y1 319810.d 01 sjuatwaBueuse 3uljeas pue uonejnsdesus ajgeyns
‘294N InJls ﬂmm:_m.:u Jajem pue alis Je uollenlis 3s10m 2y} Joj Jojoe}
UBWUCHAUS 1330 RAYPIWNY ‘Dedwi |1ey ‘UOISBIGE ‘431BM JO JUBISISAY -

.58+ . Ob- :2amjesadwa] |euonesadQ e

"2.27F St :(DLON) 1ua11yy300 aumesadwal Sunerado |BULION YA o

‘0 JE°0-uey]l 5537 :98e1|0A JO JUIIIYI0D [BWIBYL o

3./%2b"0- UeYl ssa :1ua131Y20) ainjesadwa) e

*pajooud Jayjeam Bwwooet/
006 Y1dua| ‘;wiwyp 2 :3)npow 3y jo yed e se 3no Sujwod 3jged pea e

"5U01129UU0J 3500| Aue 10§ SuiMo||e 10U ‘aIndas
PUE JaI5e] "J03129UU0D PN PIIEL D J004d JAYIEIM (UOIIIDUUC) e

‘siealdgy
10} 9,08 ‘s223A QT 4103 %06 INdINO Jamod [eulwioN : AjueLIEp o

"9poIp ssedAq Juelsisal-1eay
AlySiH ‘sopolp ssedAq p/€ 1583 18 JUBINYNS YIM §9d]  :XOgq uonaunf




“3pA00S 03 dn je pajey Aing snonuiuo) Sus yIeg e

*24nsoPU3 Ad 3ulis-9 “iauIquol) ._mﬂom ._M_.om guins g o

.room u._m ‘sapis ‘do] 1o ajqe|ieay) sp[ays ung
‘a)l| INnuas 1aBuo ‘Joop I1qeyI0| ‘AljIgelas ‘ANqeInp UeISISa) UoISeIqY
‘jooud 3sny ‘aiqesn ‘aJUeIs|SaS UOISOLIOD I PINOYS SIXOYG JSUIGUIOD)

‘|eanud s1 paoerd st yoiym

U] JU3WIUOIAUR 3Y) 0] dn pue)s |im 1ey) Juawdinba paal-8uo) ‘sjqeinp
Bulfjeisul 0s ‘(s1eah gz INOqe) SIANPOW Ad JO AJueliem awilajl| ay) 15e3|

1e 1se| 0] pa)dadxa ale suonejelsu| “sSunes Joopino 3eldoidde alnhbal pue
‘{(1ay1eam ayy u) ‘st 1eYl) sARLIE Ad J19U] JBSU P3I||EISU| D1E SIXOQ JAUIqUOD)
*SDYIYMS JDBUU0ISIP

peo| pue sia3salie adins g painpui Sujuiys)| ‘sapo)p uoiloajosd assanal
‘sasny Jq ‘ssapjoy-asny 2q Yyonol yum paddinba aie saxoq sauiqueod asay)

S9X0(q JaUIquIo) Ad / S8xoq uoipunf Jad

*10323dsu| ay) Aq paaoidde sudisap ay) Jad
Se N0 PILLIBD 3( [|eys yJom 3y| swesSelp uondauuod Aelie pue
sduimedp 1no-Ae| yum saanjanas poddns 3yl pue s3jnpow Ad Jejos
ay1 Jo sjierap uone|jeisul Aydads [jeys Jaj|eisu] 3anaadsoud ayy e
'x0q uoduNi-ainpoW ay} o) ssalie
20J Wo3l0q 3yl woJdy pue uiuea)d 10) dol ay) wody 3|qIssaze
3 1snw spaued 1e|os ||y acueuajuiew pue Sutuea)d [aued 10y SSAIIY e
"3aNs uone|jeisul Ayl 18 Alauydew xajdwod
10 Buipjam jo Juawaiinbal ou aq |jeys a1ayy ‘uone|esul IUs-uo
[eaeyraw jdwis Joy paudisap ag ||BYS S3INIdNIIS 3Y] UOIIR||ISU| e
‘PAIUNOLW 531N3INLIS PRIBA3|2 404 Yi8uails aierdoasdde jo sjjoq
Joyaue yym pajjog punous ayl uo Ajjaaip pajunow sainjanals
paieas|d 4oy yidap pue 1y2iem ajeridosdde JO suUOIiIEPUNOS 91340U0D
*g2egins Juiuoddns ay)l 0} pasoydue Ajaunaas aq 03 sey ainyonis
P21BA3J2 3y :S2UNJINJIS PBIBAD|D 40} Judwaduelie SUNUNOK e
(293s ssajuiels :sdwed Supjunow jaued ‘s19uUalse) ‘sInu ‘s)jog e




'9}joAgr 98e)j0A WalsAs Alayieg

*€FZHOS :Aduanbaug IndinQ

" (%S¥F 9VAOET) :28eyjop Indinp

*%58< :AJUBIdIYF Ja A

*JABM DUIS 3und :WI04 arep IndIng

‘%E> QHL'® 'Be| 8°0< 110108} JaMOd

*HWeM 000t -2amod IndinQ snonuiue) parey

48]1043u00 JE|OS 1ddIN UI3|ing

>ucm=um¢ Y3iH ss3j43WI04sURIY JO JDWOSURI)Y
paie|os) yum aseyd 3|3uls JauIaAu| Jejos plqAy pUoD JO/NO :3dAL e

Janianu) sejos puUqAH Ao 440/NO

19 qef Sununopy
pue jaued ydeg ‘di dug uiey ‘Buiuadg Jooq pasdueld ajgnog

‘pasnbaa se :uoIsuswiqg

‘Buijoo) (eamiepy :poyla Suljoo)

0209+ ~ 0] 0€- :2unjesadwa] juaiuolaugl jeuoneladp

"9PA 005 01 dn :Bunjey adeljop 1ndinQ /aindu) xew

sajod yloq 10y J93s3.14E
Suuaydn -(Ao0s) @jnpo uonI0Iyd ading/Buiniydn gds mm_u_.._u_.__

‘s|aqe Alajesg spuejo ajqeds nding sapnjau| e

‘Jooud 3oy 3jes ‘yoosdisns
u__u...v._..._u.m_% moo._EmumB Yum Joopno Joy 59dl mmm_u uo11I9l01d =

siaxealg YN2p) dwy 092 101302 INAIN0 Jayeasq NI e |

'U01393104d 9SI3NAU-IIUE 13 SBPOIP MO[YIR]-NUY o

*u01323304d JU344N2-23A0 13 adejjon
-1aA0 ‘sasnj adejjoa-ydiy yam Suins yoea :uonIajold ase}joA-ysiH e




‘5{e19Q pue JUIMEI] JuliFaulgu] '3 SULIAR 8 [EdHI93

S91109938) MOjaq a3

1P3dS a0 1SN J19ppig 9yl
uS[SaQ Wa3SAS Ad JE[OS MYS'T

pede) ageioss eior | €T

Saueneq jojuswagueity | CL

TT

(1]8

6

‘(M) Indu) 1amog Jejos Xepy | 8

*{v] Jua1in) pue [OpA) sBuey oaeljop yadi | L
9

>Ede) uonesadp 1iaAt] | 9

‘[MmJAaDede) ndeos jo ejoL | V7

'S|oueq 12|05 jo yuawaduenry | £

'S|3UEg Ad JB|05 J0 ° 4

:[M) 19mod Inding [sueqd Ad Jejos ajgurs | T

g-p Xouuy







Annex 5-A

Offered Technical Specifications
(Must be filled by Bidder)

No. Technical Specification ; e )
Please Specify Technical Specifications in
details below
1 | Photovoltaic modules:

: . No of cells in each panel 60/72 per-panel

e Solar Panel Wattage at STC: Shall be 2 250Wp
(Bigger watt size Solar PV module will be

__preferred (recommend 300Wp}.

¢ Type of PV Module: Higher cell efficiency Poly
Crystalline.

® Module efficiency: 216%.

* Max Power Voltage of each partei >32vdc.

° Max Power Current (A) >8Amp

« Total No of panels to be determined by the |
“bidder based on the capacity of the system.

¢ Total Wattage of solar PV Array: 2,700 Watt p.

« Preferred Arrat\gement of solar panels 3ord
Serles, 23 parallel of series.

e Module frame: Aluminum anodized or
corrosion resistant material. The anodizing
Thickness shall be 15 micron or better.

e Standards: Conform to IEC 61215, IEC 61730
and CE. or equivalent.

* PV modules to be used in a highly corrosive
atmosphere (Coastal area etc.) must qualify salt
mist corrosion testing IEC 61701/ IS 61701.

e Tolerance of maximum power rating: +5%.

¢ High transmittance glass: minimum thickness

~ of 3/4.0 mm.

* System voltage 21000vdc. _
Junction box: IP65 with sufficient at least 3/4
bypass diodes. Highly heat-resistant bypass
diode.
] Warranty ‘Nominal power output 90% for 10
__years, 80% for 25years. .
e Connection: Weather proof DC rated MC4
connector. Easier and secure, not allowing for

1




any loose connections.

2 4mm?, length 900 /1000mm& weather
proofed.

¢ Lead cable coming out as a p-art of the module:

» Temperature coefficient: Less than -0.42%/°C.

_;_fﬁé;hﬁl coefficient of voltage: Less than-0.3/
Col
. With Normal operating temperature coefficient
(NOTC): 45 £2°C.
» Operational Temperature: -40 ~ +85°C

- Resistant of water, abrasion, hail impact,
humidity& other environment factor for the worst
situation at site and water drainage structure.

Suitable encapsulation and sealing arrangements
to protect the silicon cells from the harsh
environment.

Mounting structure For PV Panels

The PV modules shall be mounted on fixed
metallic structures having adequate strength and
appropriate design, which can withstand the load
of the modules and high wind velocities. The
support structure shall be hot dip galvanized steel
or aluminum.

® Angle of orlentatlon When installation Panel
tilt angle South ~ South West orientation with
afixed tilt angle 15 - 30 degrees.

e Structural material: hot dip galvanized steel or
| aluminum alloy.

e Hot dlp galvanized: 2 80 micron galvanization
thickness

e Minimum clearance of the structure from the
| roof level should be 300 to 500 mm.

* Wind velocity withstanding capacity:m 150
km / hour.

. Engineering Drawing:




» Bolts, nuts, fasteners, panel mounting clamps:
Stainless steel

* Mounting arrangement for elevated structures:
The elevated structure has to be Securely
anchored to the supporting surface. Concrete
foundations of appropriate weight and depth
for elevated structures mounted directly on the
ground; Bolted with anchor bolts of
appropriate strength for elevated structures
mounted.

* Installation: The structures shall be designed
for simple mechanical on-site installation.
There shall be no requirement of welding or
complex machinery at the installation site.

e Access for panel cleaning and maintenance All
solar panels must be accessible from the top
for cleaning and from the bottom for access to
the module-junction box.

e The prospective Installer shall specify
installation details of the solar PV modules and
the support structures with lay-out drawings
and array connection diagrams. The work shall
be carried out as per the designs approved by
the Inspector.

DC Junction boxes / PV Combiner boxes
These combiner boxes are equipped with touch DC
fuse-holders, DC fuses, reverse protection diodes,
lightning induced DC surge arresters and load
disconnect switches.

Combiner boxes are installed near their PV arrays (that
is, in the weather), and require appropriate outdoor
ratings. Installations are expected to last at least the
lifetime warranty of PV modules {about 25 years), so
installing durable, long-lived equipment that will stand
up to the environment in which it is placed is critical.

Combiner boxes should be Corrosion resistance,
Durable, Rust proof, Abrasion resistant, durability,
reliability, lockable door, Longer service life, Sun
shields (Available for top, sides, and door).

® 6 String Solar Power Combiner. 6-String PV
Enclosure.

e Each String Continuous Duty Rated up to
500Vvdec.




___protection.

¢ High-Voltage Protection: Each String with high-
voltage fuses, over-voltage & over-current
protection.

* Anti-backflow diodes & anti-reverse

e Circuit breaker output control: 260 Amp
Circuit Breakers

o Protection class IP65 for outdoor with |

waterproof, dustproof, rustproof, salt fog
_ proof.

¢ Includes Output cable Glands &Safety Labels.

e Includes SPD Lightning/Surge Protection
Module {500V). Lightning arrester for both
poles.

e Max Input/ Qutput Voltage Rating: up to
 500vdc.

e Operational Environment Temperature: -30 C°
~ +60C°.

® Cooling Method: Natural Cooling.

¢ Dimension: as required.
» Double Flanged Door Opening, Rain Drip Lip,
Back Panel and Mounting Tab ...etc.

ON/OFF GRID Hybrid Solar Inverter

|

!

|
|

® Type: ON/Off Grid hybrid Solar Inverter single
Phase with isolated transformer or
transformerless High frequency output.

. Built-in MPPT solar controller.

¢ Solar Inverter modular design, with parallel
connection to easy capacity expansion.

¢ Rated Continuous Output power: 4000 Watt.

s Power factor: > 1 lag. &THD: <3%.

 Output Wave Form: Pure Sine wave.

® Inverter Efficiency: >85%.

s Output Voltage: (230VAc £5%) .

| » Output Frequency: 50Hz:3.

¢ Battery System Voltage: 48Vdc.




» Solar Charge Controller Type:
- MPPT smart charging . MPPT. Boost and
Float, Smart Charger multi stage {plus)
Suitable for AGM, OPZV battery.

e Power factor not less than 4 Kw wnth 2 1

¢ Solar Charge Current: 80A or more
¢ Programmable charging current

| :ml;\a:_ﬁarge Curreﬁ‘ 30A or mor_e B

* Max Open circuit Voltage {(Vdc): 140-145 45 Vdc
~orhigher
» Max solar PV panels array capacity (Wp): Not

_less than 4,000W.

o System Operating Modes/Priority:
Solar>Grid>Battery by default (Auto mode).
Can be configured to set priority rates of

 charging from solar panel.

¢ Ambient temperature considered ; -20°Cto

_ 50°C or better.

. Relative Humrduty >90% Non-Condensing.

il

e Operation Temperature Range: -20C°= SOC"

e Protection of Enclosure {Body): Indoor with
IP20 or better. -

* Cooling: Heat sinks, Fins (extended surfaces)
and Fans with temperature sensors. Intelligent
Variable Speed Fan Operation. -

* Programmable multiple operation mode: OFF-

__ Grid, ON-Grid with backup battery.

. Hybnd Support mam/generator input.

| » Directly power from PV to loads.
| » Intelligent battery management charge stage

. _Sur_ge : 2 time capacit\;r_aie

"o Perfect Protection: DC & AC overload Under-

{  voltage, Short-Circuit, Overcharge, Over
discharge, Over-temperature, etc.

° Dusplay LCD dlsplay + LED status mdlcator

. Dasplay content: PV status battery capacnty, AC

input voltage, AC output voltage, Load, running
status, etc.




[ The solar input capacity, output power capacity,

batteries system voltage, interfacing, display, etc
in the inverter The inverters must be
Programmable parameters

Batteries Bank :

- Normal allows range voltage of batteries bank
(V): 48Vdc

- Capacity of batteries bank (AH): 48v-150AH-
c10

- Number of battenes To be determlned by
the bidder based on system design
requirement. T i

' Specuflcatlons for each batter;/ N
~ ® Sealed construction.

o Battery voltage: 12v or 2v.

. Maintenance- Free Operataon (VRLA).

- Welght heavner battenes Heavy-Duty Grids,
lead plates thick.

¢ Production Date: must be not more than 6
__month manufacturing. -

e Wide Operating Temperature Range (-20C° =
+60/55C°).

s Suitable Chargmg / Dlschargmg Current rate
according to solar PV array & loads (Inverter
capacity) /as system design.

¢ Low self-discharge: less than 5% per month.
* Battery type : AGM Or OPZV batteries

* Production Date: must be not more than 6
month manufacturing.

. Cycle performance: not less 1600 Cvcle_@ 50 |

_-__Appllcatlons solar system appllcatlons

e Normal Operatlon Temperature: not less than
25Co (recommend 35Co high Temperature
battery}.

* Standards: Conforms to IEC 60896, and all
standards & certificates &Success stories {or
previous projects where this product was used)

_ Which related.
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s Service design life : not less than 5 years.

s Container & Cover: Acid-resistant ABS resin.

Battery Rack:

¢ Should be closed type cabinets to use for
placing batteries and in an efficient manner.

¢ Provide adequate ceiling clearance for
ventilation and maintenance.

¢ Should be Convenient, Easy to clean, Durable,
Rust proof, Abrasion resistant, durability,
reliability, lockable door (Key lock), Longer
service life, Sturdy and Rigid design, excellent
in finishing and smooth edges.

Battery Rack should be smooth finishing

standards and is available

¢ in suitable sizes as per the system
requirements (batteries).

o Consist of shelves, ventilation fans available in
220V AC,

¢ Standard ventilation holes are punctured on all
sides including floors of shelves.

» The clearance of place floor and ceiling of first
shelve should not be less than 20 cm / as
required.

+ Stable base: The weight should be distributed
on all loading substrates.

AC Distribution Board (ACDB)
The inverter output will be connected to the
existing AC Distribution Board {DB). The
contractor will verify the compliance of the
existing AC DB with EU standards and if needed
adapt the ACDB for integration of the solar
system.
All switches and the circuit breakers, connectors
should conform to IEC 60947, part), lland Ill.
All indoor equipment will have protection of IP52
or better. All outdoor panels will have protection
ofIP6Sorbetter.
All the devices / equipment like change over,
circuit breakers, etc., mounted inside the
switchgear shall be suitable for continuous
operation and satisfactory performance under
harsh environmental conditions.
The AC Distribution board shall consist of the
following items:

| item I

Description | Quantity |



Item Description Quantity

- MCB type. 1
- Voltage:220 VAC,
- Rated frequency: S0 Hz
- Breaker capacity : 16A

AC - Utilization Category: B
Circuit [ - No.of Poles: 2poles.

- Quality: High quality
Breaker international brand
- Ambient Temperature:
50¢C° .

- MCB type. 1

- Voltage: 220VAC.

- Current: at least 60 Amp.

- No. of Poles: 2poles

Manual - Rated frequency: 50 Hz.

Change | _ Quality: High quality
Over international brand

- Ambient Temperature:
50C°

The MCB shall be provided with a quick

make- quick break type of switching
mechanism which a definite speed of travel of
moving contacts is ensured.

All internal wiring shall be carried out with PVC
insulated, stranded copper conductor, single core,
6-10 sq. mm. or larger stranded copper wires.

The enclosure shall be dust & vermin proof, Rust
proof and Corrosion resistance with a degree of
protection of IP-52.

AC
Circuit
Breaker

Manual
Change
Over

|

The AC Distribution board shall consist of
the following items:

Cables.

Sections of cables between array
interconnections, array to combiner boxes,
combiner boxes to inverter, inverter to batteries,
batteries interconnections, inverter to ACDB, etc.
shall be so selected to keep the voltage drop
(power loss) of the entire solar system to the
minimum:

o For DC cables, the maximum drop shall be
limited to 3%;

o For AC cables, the maximum drop shall be
limited to 2%.




Cables of appropriate size to be used in the

system shall have the following characteristics:

> Shall meet IEC 60227/IS 694, IEC 60502/151554
standards.

» Temp. Range: —=10°C to +80°C;

» Voltage rating 600/1000V;

> Excellent resistance to heat, cold, water, oil,
abrasion, UV radiation;

> Flexible;

> All conductors shall be copper;

The outside PV cables: Flexible copper cables,
recommended: flexible tinned copper stranded
as |EC 60228, insulated with a special grade PVC
or XPLE compound formulated for outdoor use
{UV, weather protection).

Cable routing/ marking:
e All cable/wires are to be routed in pipes and
suitably tagged and marked with proper
manner so that the cable easily identified.

Life Time:

*The cable should be so selected that it should
be compatible up to the life of the solar PV
panels, i.e. 20 years.

s Calculations of the current rating of the cables
should be according to IEC 60287.

Cables to comply with :
»|EC 60228 Conductors of insulated cables;
s|EC 60502 Power cables with extruded
insulation;

Sizing and length of Cables:

1) Cables between array interconnections: Cables between array interconnections:
Description Type | Length | Size Description Type | Length | Size
DC cabling;
* PVC.
o Insulated and single 10
sheathed. coref meters 6
e UV-stabilized. Multi- sq.
e Multi-stranded core per mm
flexible copper. Colored | System
¢ Qutdoor.
s Weather proof.




2) Array to combiner boxes:

Array to combiner boxes:

Description Type | Length | Size Description Type | Length | Size
DC cabling; 10
® PVC. te
® Insulated and meters
sheathed. Multi- Per 2x6
* UV-stabilized. core String 5q.
» Multi-stranded Colored For mm
flexible copper. h
e Outdoor. eac
» Weather proof. System
3) Combiner boxes to inverter: Combiner boxes to inverter:
Description Type | Length | Size Description Type | Length | Size
DC cabling;
* PVC.
e Insulated and 25 ax16
sheathed. Multi-
e UV-stahilized. care LSS 59.
e Multi-stranded Colored per mm
flexible copper. System
* OQutdoor.
» Weather proof.
4) Inverter to batteries: Inverter to batteries:
Description Type | Length | Size Description Type | Length | Size
DC cabling; 2
Single -
e PVC.
core meters
e insulated. Black
e Multi-stranded color per 35
flexible copper. System sq. ||
e Indoor. 2
« Heat resist. Single - mm
core meters
Red per
color | gy stem
5) Batteries interconnections: Batteries interconnections:
Description Type | Length | Size Description Type | Length | Size
DC cabling;
e PVC, 1 35
e Insulated. Single ~
e Multi-stranded core LT 59.
flexible copper. colored per mm
» Indoor. System !

* Heat resist.

10




6) inverter to ACDB:

Inverter to ACDB:

Description Type Length | Size Description Type | Length | Size
AC cabling;
s PVC,
e Insulated and 30
sheathed. Mult- | o oters 4x6
¢ UV-stabilized. core sq.
¢ Multi-stranded Colored per mm
flexible copper. System
* Qutdoor.
s Weather proof.
Wiring Pipes.

PVC pipe minimum S0mm diameter (or as
required ) and above depending on No. of wires
to be drawn, HMS grade (1 - 2mm thick),
accessories for PVC pipes of the same make that
of pipe; such as Spacers & Saddles, Couplers,
Bends, inspection or non-inspection type
Elbows, Tees, Junction boxes of required ways
and resin / adhesive to make all joints rigid.
Black pipe shall not be used for surface type
wiring.

® Pipe type: Rigid PVC conduits.

e Thickness: 1.3mm to 2.0mm.

e Color; white.

¢ Size: 50 /70mm dia. / as required.

Smooth inner surface for easy wiring.

¢ Flexibility for long radius bending.

* Non Conductor of Electricity and prevent
Electrical shocks.

» High mechanical strength for buried and open
application.

¢ Non corrosive in nature and are immune to
Chemical and Galvanic corrosion.

¢ Do not support combustion and are self-
extinguishing.

e Light weight to handle, install and Transport.

11
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Earthing & Grounding System:

The contractor shall provide the complete bonding
& earthling of the neutral point of power system
& non-current carrying metal parts of all electrical
equipment & apparatus.

Each & every piece of electrical equipment &
apparatus shall be connected to the main earth
bus by means of branch main connection of earth
continuity conductors.

All electrical equipment, except those operating at
extra low voltages shall be provided with an earth
terminal.

EARTH PIT DETAILS:

Copper earth rod of 35/50 sq. mm x 1000 mm buried
in specifically prepared earth pit of 1.2 meters
below ground level with 20 kg charcoal & salt with
alternate layers of charcoal & salt with 2 number of
50 mm dia. C class Gl pipe with funnel with wire
mesh for watering &brick masonry block cover,
heavy duty castiron cover complete as per IS :
3043.

Necessary connections shall be done using copper
wire of 25 sq. mm copper wire as per instructions of
inspector connected to nearest switch gears as
directed & duly tested by earth tester.

Pipe electrode shall be of 1.5 M long 50 mm dia. class
C Gl pipe. The Gl pipes shall be provided with holes at
regular intervals as per IS : 3043.

Each array structure and all metal casings of the panel
etc. shall be earthed properly. And connected to
ground hole including pure copper rod 50 sq.mm and
adding salts and carbon.

RESISTANCE TO EARTH

The resistance of earthing system shall not exceed 1.0
ohm.

Item Quantity
Copper earth rod of 1 meter
35/50 sq. mm
Charcoal & salt 20Kg
Copper wire of 25 sq. As per system
mm reguirement.

C class G! pipe50 mm
dia.

2 x 1.5 meter

Funnel

1

MATERIALS:
Item Quantity
Copper earth rod of 1 meter
35/50 sq. mm

Cast lron cover

1

Brick Masonry Block

Suitable for earth pit

Charcoal & salt 20Kg

Copper wire of 25 sq. As per system

mm requirement.
C class Gl pipe50 mm 2 x 1.5 meter
dia.

Funnel 1

Cast Iron cover 1

Brick Masonry Block Suitable for earth pit
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After Sale Service & Warranty

The PV modules will be warranted for a minimum
period of 25 years from the date of supply. (Output
wattage should not be less than 90% at the end
of 10 years and 80% at the end of 25 years).

The PV modules will be warranted for a minimum
period of 25 years from the date of supply. (Output
wattage should not be less than 90% at the
end of 10 years and 80% at the end of 25
years),

The mechanical structures, electrical components
including inverter and overall workmanship of the

Solar System must be warranted for a minimum of 2
years.

Except the batteries should be warranted for 1
years.

The mechanical structures, electrical components
including inverter and overall workmanship of the
Solar System must be warranted for a minimum

of 2 years.
Except the batteries should be warranted for 1
years.

System Performance Should be Warranted for 1
Year with 80% Performance Ratio.

System Performance Should be Warranted for
1 Year with 80% Performance Ratio.

The contractor shall make arrangement to maintain
a sufficient stock of essential spares and
consumable spare parts to ensure proper
maintenance of the system promptly.

{Necessary maintenance spares for five years
trouble free operation shall also be supplied with
the system)

The contractor shall make arrangement to
maintain a sufficient stock of essential spares and
consumable spare parts to ensure proper
maintenance of the system promptly.

{Necessary maintenance spares for five years
trouble free operation shall also be supplied with
the system)

13
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