HINDUSTANPREFABLIMITED
(A Govt. of India Enterprise)

Jangpura, NewDelhi-110014

Name of work: Design, supply, installation and commissioning of 3 HP Solar Submersible
Pumps and 100kWp Hybrid Smart Solar Carport Power Plant as per MNRE specification
at Sarodha Dadar, Dist- Kabirdham, Chhattisgarh.

NIT No. HPL/DGM(C)/TC/CTB/ Raipur/2017-18/104 Dated: 02.02.2018

SOR/M

S.No Description Unit Qty Rate Amount(Rs)

Supply, Installation and Commissioning of

1 MR 100kWp Hybrid Smart Solar Carport Power Plant Set 1 12800000.00 | 12800000.00
as per MNRE specifications.

Supply, Installation & Commissioning of

2 MR Elevated Structure For Carport excluding civil kWP 100 6000.00 600000.00
works of the parking i.e flooring, tiles etc

Supply and installation of Steel Structure
Twin wall (Sandwich) insulated Control

3 MR | Room for SPV Power Plants including Civil Set 2 350000.00 700000.00
Work as per design size (4M x 6M)

Supply, Installation and Commissioning of 3
HP Solar Submersible Pumps as per MNRE
specifications.

Set 2 335000.00 670000.00

Supply, Installation and Commissioning of 25
Watt Solar PV Standalone Street Lights including
Pole and other accessories as per MNRE
specifications.

Set 10 47500.00 475000.00

Supply, Installation and Commissioning of 25

6 8.30.1 Watt LED Street Lights as per CG-PWD SOR 2015.

Set 200 4890.00 978000.00

Supply of hot dipped galvanized (in single dip to
average 65 micron) octagonal pole made of
3mm thick steel sheet having window and flush
cover with locking arrangement at suitable
height from base for cable termination block,
pole suitably reinforced with welded steel
section at window cut section to make the
strength of pole unaffected, with following
minimum specifications including 3mm thick
anchor plate, 4 nos 20mm dia foundation bolts
of EN8 grade. (designed for wind speed upto
150km/hr)

7 metre high, dia 130mm at bottom and 70mm
at top, base plate size 220x220x12mm,
foundation bolts 700mm long

7 21.7.2 Set 70 10273.00 719110.00




21.15

Supplying and fixing of 32mm dia x 2 metre long
G.l pipe (light) bracket for mounting street light
fittings of all types on poles including bending
the pipe to the required shape, 2 Nos 40x3mm
flat iron clamps with bolts and nuts including
wiring with 1.5 sq. mm W.P /PVC wire etc. as
required.

Each

200

823.00

164600.00

21.12

Designing and providing suitable RCC foundation
in Cement Concrete 1:2:4 (1 cement: 2 coarse
sand: 4 graded stone aggregate 20 mm nominal
size) for 3 metre to 12 metre high Gl octagonal
pole including steel reinforcement (minimum
90kg per cum), form work, embedding 2 nos
50mm dia PVC pipe for cable entry in each
foundation, excavation disposal of surplus soil
and curing etc. as required.

Cum

70

4906.00

343420.00

10

21.16

Supplying and fixing water tight terminal box
made of 1.6mm thick M.S. sheet with detachable
gland plate in bottom, hinged front open able
cover, rubber gasket, having 1 Nos 4way
connector and 1 No SPMCB inside the box for
cable connection, fixed to pole with 2 Nos clamp
made from 40x3mm M.S. flat with 2 No nut bolt
dully painted with 2 coat of red oxide paint and
2 coat aluminium paint complete as required.
20x15x15 cms.

Each

100

653.00

65300.00

11

17.8.2

Suppling and lying following sizes one number
,unarmoured, aluminium conductor power cable
of 1.1 KV grade on surface /existing cable tray as
required .

2x6 sg.mm

Metre

3000

79.00

237000.00

12

17.28.

Supplying,fixing and cramping suitable size and
all type aluminiun ferule/ lugs to following size
1.1 KV grade power cable core /lead ,pressed
with high pressure cramping tool including
connection to switch gear /MCCB etc as required

6 sg.mm

Each

12

800.00

9600.00

13

17.1.1

Supply of 1.1 kV grade XLPE insulated and
overall sheathed stranded aluminium
conductor, flat/ round steel strip armoured
cable conformin g to IS: 1554/7098 part | of
following sizes.

1. 3.5core 25 Sgmm Al. cable

2. 4 core 10 Sgmm Al. cable

Metre
Metre

3000
3500

309.00
278.00

927000.00
973000.00

14

17.17.

Laying of 1.1 kV grade cables PVC / XLPE (A) in




underground trench excavation in single tier
formation for any type of soil. The trench of
760 mm average depth with brick protection
on the top of each cable with 8 nos. bricks per
mtr on cables including filling the space
between the bricks and cables and also the
trench with shifted soil, levelling up and
restoring the surface duly rammed of following
sizes cables.

1. upto 3.5 core 25 sgq.mm

Metre

2500

122.00

242500.00

15

14.1

Supply and installation of local earthing station
for pole etc. with 16mm dia., 2.0 m long G.I.
rod with double nuts and washer driven

below the ground level and making
connection with 6 SWG Al earth wire with

Gl pipe protection as required.

Each

100

400

40000.00

16

14.13

Supplying and laying 6 SWG G.I. wire at 0.50
meter below ground level for conductor earth
electrode, including connection/ termination
with Gl thimble etc. as required.

Each

100

38.00

3800.00

17

14.20.

Providing maintenance free earthing with
following size Gl pipe including making bore pit
of minimum 150mm dia, providing and laying
approved make Earthing Electrode of Pipe-in-
Pipe technology as per IS 3043-1987 made of
corrosion free G.l. Pipes having outer pipe of
80mm dia and inner pipe of 50mm dia and filling
with specified gty highly conductive compound
around pipe and above that with soft soil in bore
pit complete and providing masonry enclosure
with cover plate having locking arrangement and
watering pipe etc. as required:

With 3 metre long Gl Pipes and 50 kg back filling
compound.

Each

11851.00

59255.00

18

14.4

Earthing with copper earth plate 600 mm X 600
mm X 3 mm thick including accessories, and
providing masonry enclosure with cover plate
having locking arrangement and watering pipe,
with charcoal and salt as required.

Set

20

6754.00

135080.00

Total

20205165.00




Technical Specifications for 3 HP Solar Submersible Pump :
1. PV Array: 3000 Wp

2. Motor Capacity: 3 HP Submersible with controller

3. Shut Off Dynamic Head: 100 metres

4. Water Output: 67,200 litres per day from a total head of 70 metres

General Specifications of SPV Pumping Systems shall be in accordance with prevailingguidelines of MNRE, however
the specifications of some components are also mentioned asfollows —

1. SPV MODULES

1.1 Type and Quality

The total Solar PV array capacity shall be as specified in price schedule and shall beassembled with minimum 300 Wp
(with minimum of 24 V) Multi/MonoCrystalline/MNRE approved solar modules with 72 cells with minimum 15%
ModuleEfficiency. The modules should be tested and certified by a Govt. of India authorized

test centers or should conform to relevant IEC standard as per MNRE guidelines.Offered module shall have a power
discharge warranty of 90% of the rated power for10 years. The rated discharge power and Efficiency of any supplied
module shall not beless than the specified power rating and Efficiency of the modules, in any case. Everymodule
should have suitable by-pass diode at its terminal box. The SPV Modules mustbe installed in such a way so as to
deliver proper voltage and current to ensure desired

power discharge as per specifications of MNRE for the size of SPVPP ordered. Moduleswith Cut Cells shall not be
permitted.

1.2 The modules used shall have following specifications:

Type : Mono crystalline/ Multi crystalline/

MNRE approved Solar Modules

Specification and standard : Confirming to Prevailing MNRE guidelines

1.3 The PV modules must conform to the latest edition of any of the following IEC/equivalent BIS Standards for PV
module design qualification and type approval:
Crystalline Silicon Terrestrial PV Modules: IEC 61215 /1514286

1.4 IDENTIFICATION AND TRACEABILITY -

Each PV module must use a RF identification tag (RFID), which must containthe following information:
(i) Name of the manufacturer of PV Module

(ii) Name of the Manufacturer of Solar cells

(iii) Month and year of the manufacture (separately for solar cell and module)

(iv) Country of origin (separately for solar cells and module)

(v) I-V curve for the module

(vi) Peak Wattage, Im, Vm and FF for the module

(vii) Unique Serial No and Model No of the module

(viii) Date and year of obtaining IEC PV module qualification certificate

(ix) Name of the test lab issuing IEC certificate

(x) Other relevant information on traceability of solar cells and module as perISO 9000 series.



The RFID must be inside of module lamination. The module laminate, but must be able to
withstand harsh environmental conditions.

1.5 The panel should be supplied with MNRE Logo in the form of sticker on the back ofSPV panel or duly laminated
inside the glass of solar module with the remark"Manufactured for MNRE”. Inter connections of solar modules should
be throughgood quality male female joint. Name of manufacturer, S. No.of Module &manufacturing year should be
clearly fixed inside the glass lamination of everymodule. Back label should be affixed behind every module which
should clearly statethe specifications & capacity of the module.

1.6 The size of Module Frame and the thickness of Glass, Back Sheet and EVA Sheetmustbe of the maximum size
with only positive tolerance of applicable IECstandards. Modules should be of indigenous make and the efficiency
of SPVModules must be above 15 %.

The total capacity of the Solar Photovoltaic Array mentioned in the Rate Sheets is theminimum capacity in wattage of
the total SPV modules to be installed in the SPVPUMPS

2. Mechanical Components: MODULE MOUNTING STRUCTURE (MMS):

MMS as per drawings should be installed along with the hot dipped galvanized (minimum 120microns) array support
structure for mounting of SPV modules at site. The panel framestructure should be capable of withstanding a
minimum wind load of 200 Km per hour, aftergrouting and installation. MMS should be sturdy & designed to assist
SPV Modules to rendermaximum discharge. The hardware (fasteners) used for installation of SPV Modules
&MMSshould be of suitable Stainless Steel (SS 304). Each MMS should be grouted on pedestals &Foundation as per
drawings.Module Mounting Structures should have theft proof arrangements with the use of Gl Steel Channelalong
with the array support structure for locking arrangement of SPV modules forprotecting them from theft. Its size
should be with reference to the specifications of the SPVYmodules such that modules can comfortably slide in the
channel while installation. It shouldnot hide any portion of the photovoltaic circuit encapsulated in the lamination of
the SPVmodule, there by unaffecting the efficiency & rating of the SPV modules. Anti Theft Nut Boltsof SS (with
washers) should also be used for better theft proofing along with “C” Channel

MMS.

3. Surge Protection Mechanism: Internal surge protection shall consist of three MOV typearrestors connected from
+ve and —ve terminals to earth ( via Y arrangement) for higherwithstand of the continuous PV-DC voltage during earth
fault condition. SPD shall have safedisconnection and short circuit interruption arrangements through integrated DC
in builtbypassfuse( parallel) which should get tripped during failure mode of MOV, extinguishing DCarc safely in order
to protect the installation against fire hazards. Nominal discharge current (In) at 8/20 micro seconds shall be
minimum 10 KA with maximum discharge ( Imax) at 8/20micro seconds minimum 20 KA with visual indication (
through mechanical flag) in modules tomonitor the life of SPD.

4. EARTHING PROTECTION: Each array structure of the PV yard shall be grounded properly. Inaddition the lightening
arrestor/masts shall also be provided inside the array field. Provisionshall be kept for shorting and grounding of the
PV array at the time of maintenance work. Allbmetal casing/shielding of the plant shall be thoroughly grounded in
accordance with IndianElectricity Act/IE rules as amended up to date. The earthling pit shall be made as per IS:
3043.All the array structures, equipments& control systems shall be compulsorily connected to theearth. Number of
earthling shall vary with the capacity of SPV Power Plant & location. G.I./Copper strips should be used for earthling
instead of G.I. wires. LA should be installed toprotect the array field & machines installed in the control rooms.
Number of LA shall vary withthe capacity of SPV Power Plant & location. The LA installations should be get approved
fromMNRE prior to installation.

5. DANGER BOARDS: Danger boards should be provided as and where necessary as per IEAct/IE Rules as amended up
to date, as per the instructions of MNRE & affixed at variousappropriate locations.



6. CABLES/WIRE: All cables should be of copper as per IS and should be of suitable grade as perrequirement. All
connections should be properly made through suitable lug/terminal crimpedwith use of suitable proper cable glands.
The size of cables/wires should be designedconsidering the line loses, maximum load on line, keeping voltage drop
within permissiblelimit and other related factors. The cable/wire should be of ISI/ISO mark for overheaddistribution,
with prior approval of MNRE.

7. CONTROLLER :Controller should be of the approved make and it should be in accordancewith the electrical
parameters of the Motor / Pump. Controllers should be fixed in suitable IP54 Box with the provision of SPD as per
norms of MNRE. Controller must have RemoteMonitoring Arrangement as per MNRE & MNRE guidelines. System
Integrators shall have toprovide a link for monitoring of installed SPV Pumps.

8. JUNCTION BOXES: Junction Boxes (SJB / AIB / MIJB) shall be mounted on poles of arraysupport structure. The

junction boxes should be made of FRP (Hensel or equivalent make(IP65), with prior approval of MNRE). It should be
provided with proper lockingarrangements.

Technical Specifications for 100 kWp Hybrid Solar Power Plant:

Components Specifications Quantity
1 Solar Modules 300Wp 335
PCU(Hybrid,
2 with MPPT) 100KVA !
3 Tubular Battery 500Ah,2V 360
Module
4 Mounting Galvanized (80 mirons) 9500kg
Structure
5 | ArrayJunction IP Grade 65 10
Box
6 DC Cabling PVC 10 sg.mm 2000M
Wire: PCU to
1 .
7 MIB PVC, 10 sg.mm 500M
8 Conduit Pipes %" 2000M
9 Ac.cessorlets for NA As pfer
installation drawing
10 Earthing s.,trlps APD 10
and kit

General Specifications of SPV Off-Grid Power Plant shall be in accordance with prevailing guidelines of MNRE,
however the specifications of some components are also mentioned as follows —



1.

1.2

1.3

1.4

SPV MODULES
Type and Quality

The total Solar PV array capacity shall be as specified in price schedule and shall be assembled with
minimum 250 Wp (with minimum of 24V) Multi/Mono Crystalline/MNRE approved solar modules with 72
cells with minimum 15% Module Efficiency. (The modules should be tested and certified by a Govt. of India
authorized test centers or should conform to relevant IEC standard as per MNRE guidelines. Offered module
shall have a power output warranty of 90% of the rated power for 10 years. The rated output power and
Efficiency of any supplied module shall not be less than the specified power rating and Efficiency of the
modules, in any case. Every module should have suitable by-pass diode at its terminal box. The SPV Modules
must be installed in such a way so as to deliver proper voltage and current to ensure desired power output
as per specifications of CREDA for the size of SPVPP ordered. The size of Module Frame and the thickness of
Glass, Back Sheet and EVA Sheet must be of the maximum size with only positive tolerance of applicable IEC
standards.

The modules used shall have following specifications:
Type : Mono crystalline/ Multi crystalline/

MNRE approved Solar Modules
Specification and standard : Confirming to MNRE guidelines of

2014-15 under JNNSM.

The PV modules must conform to the latest edition of any of the following IEC / equivalent BIS Standards for
PV module design qualification and type approval:

Crystalline Silicon Terrestrial PV Modules: IEC 61215 /1S14286

Each PV module used in solar power project must have a RF identification tag (RFID), which must contain
the following information. The RFID can be inside or outside the module laminate, but must be able to
withstand harsh environmental conditions.

(a) Name of the manufacturer of PV Module

(b)  Name of the Manufacturer of Solar cells

(c) Month and year of the manufacture (separately for solar cells and module)

(d) Country of origin (separately for solar cells and module)

(e) [-V curve for the module

() Peak Wattage, Im, Vm and FF for the module

(8) Unique Serial No and Model No of the module

(h) Date and year of obtaining IEC PV module qualification certificate

() Name of the test lab issuing IEC certificate

() Other relevant information on traceability of solar cells and module as per ISO 9000 series.

(k) In addition, the modules must conform to IEC 61730 Part 1- requirements
for construction & Part 2 - requirements for testing, for safety qualification or
Equivalent IS (Under Dev.)



(1) PV modules to be used in a highly corrosive atmosphere (coastal areas etc.) must qualify Salt Mist
Corrosion Testing as per IEC 61701 /IS 61701.

(m) IDENTIFICATION AND TRACEABILITY - Each PV module must use a
RFidentification tag (RFID), which must contain the following information:

(1) Name of the manufacturer of PV Module

(ii) Name of the Manufacturer of Solar cells

(iii)  Month and year of the manufacture (separately for solar cells and module)
(iv)  Country of origin (separately for solar cells and module)

V) [-V curve for the module

(vi)  Peak Wattage, Im, Vm and FF for the module

(vii)  Unique Serial No and Model No of the module

(viii) Date and year of obtaining IEC PV module qualification certificate

(ix) Name of the test lab issuing IEC certificate

(x) Other relevant information on traceability of solar cells and module as per
ISO 9000 series.

The RFID mustbe inside of module lamination. The module laminate, but must
be able to withstand harsh environmental conditions.

(n) The panel should be supplied with CREDA Logo in the form of aluminum strip riveted on the SPV
panel along with the remark "Manufactured for CREDA”. Inter connections of solar modules
should be through good quality male female joint. Name of manufacturer, S. No. of Module &
manufacturing year should be clearly fixed inside the glass lamination of every module.
Thermal sticker should be affixed behind every module which should clearly state the
specifications & capacity of the module.

The total capacity of the Solar Photovoltaic Power Plants mentioned in the Rate Sheets is the minimum
capacity in wattage of the total SPV modules to be installed in the Power Plant with reference to the
Voltage at which the SPV Power Plant is designed. Capacities mentioned are the minimum name plate
value of the SPV Power Plant. Tenderer should submit the drawing of the Steel structures which they
shall supply & install along with the array support structure for mounting of SPV modules, as per scope
of work. Prior approval of CREDA for drawing & specification of module mounting structures (MMS) is
required.

2. Mechanical Components: MODULE MOUNTING STRUCTURE (MMS):

Tenderer should submit the drawing of the MMS which they shall supply. MMS should be installed
along with the hot dipped galvanized (minimum 80 microns) array support structure for mounting of SPV
modules at site. The minimum weight of MMS should be around 80 Kgs per KW. The panel frame structure
should be capable of withstanding a minimum wind load of 150 Km per hour, after grouting and installation.
The drawings of MMS and its foundation must be certified by a qualified structural engineer with
certification that it can withstand a wind speed of 150 KMPH. MMS should be sturdy & designed to assist
SPV Modules to render maximum output. The hardware (fasteners) used for installation of SPV Modules &
MMS should be of suitable Stainless Steel (SS 304). Prior approval of drawing & specification of module
mounting structures is required to be taken from CREDA. If



tenderer submits any design of MMS along with the tender document it may not be
considered as approved design but may be considered as sample. This shall not be
considered as base for evaluation of tender. Each MMS should be with four legs grouted on
pedestals of minimum 500x500x500 mm. Foundation bolts of stainless /GI steel should be
at least 300 mm long.

Module Mounting Structures should have theft proof arrangements preferably with
the use of Hot Dipped Galvanised C-channel along with the array support structure for
locking arrangement of SPV modules for protecting them from theft. Its size should be with
reference to the specifications of their own make SPV modules such that modules can
comfortably slide in the channel while installation. It should not hide any portion of the
photovoltaic circuit encapsulated in the lamination of the SPV module, there by unaffecting
the efficiency & rating of the SPV modules. Anti Theft Nut Bolts of SS (with washers) should
also be used for better theft proofing along with “C” Channel MMS. Contractors shall have to
get a prior approval from CREDA regarding finalization of MMS as per site conditions,
before start of work.

. Foundation: The PCC foundation shall have to be designed on the basis of the weight of
thestructure with module and minimum wind speed of the site, i.e. 150 Km/hour. Each
MMS should be with four legs grouted on pedestals of proper size.

. Junction Boxes for Cables from Solar Array: The junction boxes shall be made up of
FRP(Hensel or equivalent make)/PP/ABS (with prior approval of CREDA) with dust, water

and vermin proof. It should be provided with proper locking arrangements.

(a) Series / Array Junction Box (SJB/AJB): All the arrays of the modules shall be connected
to MJB/DCDB through AJB. AJB shall have terminals of bus-bar arrangement of
appropriate size Junction boxes shall have suitable cable entry with suitable
glanding arrangement for both input and output cables. Suitable markings on the
bus bars shall have to be provided to identify the bus bars etc. suitableferrules
shall also have to be provided to identify interconnections. Every A]B should

have suitable arrangement ReveRse Blocking diode (Schottky diode of

suitable rating with respect to the capacity of array)) connected in such a
manner that the diode is mounted on a proper heat sink so as to increase the
life of diode. Suitable MOV/SPD has to be installed in AJB for protection
purpose. If, in any case Schottky diode & MOV/SPD are installed in the PCU,
thenalso it should be installed in AJB. Each A]JB should preferably not have more
than four array inputs. Cable interconnection arrangement shall be within conduit
pipe on saddles installed properly as per CREDA’s instructions. Cable connection

should bedone in such a manner that fault findings if any, can be identified
easily. The cables should be connected in such a manner that clamp meter can

be comfortably inserted around the individual cables to measure the data like
current, voltage etc.AJB should also be marked as Al, A2, & so on

Whereverconduits are laid on roof or ground, then it should be installed on cable
tray or appropriate civil structure which should be at least four inches above roof /
ground level.

(b) Main Junction Box (M]B) (where ever required): In MJB the terminals shall be of
copper bus-bar arrangement of appropriate size Junction boxes shall have suitable
cable entry with suitable glanding arrangement for both input and output cables.
Suitable markings on the bus bars shall have to be provided to identify the bus bars
etc. suitable ferrules shall also have to be provided to
identifyinterconnections.Cable interconnection arrangement shall be such that
the faultyarray, if any, could be identified easily. MJB shall be installed at suitable
place near Array. Inter connections from AJBs to M]B should be clearly marked,

forexample -“from A1” & so on. Appropriate crimping tools should be used for
crimping of lugs/ connectors to the cables.




5. POWER CONDITIONING UNIT (PCU):

5.1 Main Features of the PCU:

PCU should be a combined unit comprising of inverter, charge controller, visual
display and necessary protections of an approved make registered with CREDA.

It should be Industrial grade bi-directional Inverter

[t should have Integrated PV Charger Controller.

It should be rated for continuous operation at full load.

[t should have Programmable battery management parameters.

[t should have Temperature compensated battery charging.

[t should have solar priority grid charging.

It should Automatic re-start after over load triggered shutdown.

It should have Continuous battery life and state of health monitoring.
It should have Integrated data and fault logging

It should have Communication with external SCADA /network/PC

It should have facilities like Remote diagnostics, monitoring and reporting
via Internet and GSM.

The PCU should be equipped with a data logger for collecting & recording
the hourly data of grid status particular voltage & frequency.

PCU should have provision for PCU by-pass arrangement so as to cater load
directly through grid, in case of PCU failure.

There should be emergency stop switch on the front panel of PCU

5.2 PCU Specification:

Switching elements

MOSFET

Two stage MPPT (for battery bank >96V) / Two stage PWM

Type of Charger (for battery bank < 96V), with settable bulk & float level of
battery bank in both the cases.

Nominal Inverter Capacity 01 to 100 KVA

Nominal Array Capacity 01 to 100 KVA

MPPT Range AS APPLICABLE

Battery nom. Volt

24V, 48V,96V, 120V

105 % > 60 sec

Inverter Surge Rating @ 40 deg C | 150 % > 30 sec

200 % > 5 sec




Inverter Output Voltage 230V +/- 2% for single phase

Inverter Output Frequency 50 +/- 0.5 Hz

Grid Voltage 230V +/-5%

Grid Frequency 50 Hz ( Range 48 to 51 Hz)
Inverter THD <3%

DC Ripple <3%

1.1 KV between input/output and ground with EMI

Dielectric strength .
g protections removed.

Inverter Efficiency @ 40 deg C,

0,
nominal load >90%

Operating Ambient Temperature | 0to 50 degC

Humidity 95% max. Non condensing
Enclosure Free standing, IP 21, Epoxy powder coated
Cooling Temperature controlled fan forced

1. Short Circuit

2.0verload

3. Over Temperature

Protections 4.0ver Voltage

5. Lightning

6. Phase imbalance (in case of three phase output)

7. Reverse polarity

5.3 Operation

The MPPT/ PWM Charger should be a DC-DC converter which should power the DC bus
from the PV array, as per following:

Two Stage Linear Type Zero Drop PWM charger(for battery bank<96V):
Thesesolarchargers are two stages type. The full available PV current is pushed into battery/DC
bus until the battery voltage reaches to a predefine Bulk voltage level (V1). After that a low
frequency PWM charging is activated to charge the battery and remains in this stage until
battery voltage comes below to another predefined Float voltage level (V2). All these voltage
are settable according the type of battery. Efficiency of the charger should be > 98%.

Suggestive voltage settings for tubular platted lead acid battery:
Bulk Voltage = 2.42V/cell

Float Voltage = 2.35V/cell



5.4

The microprocessor control circuit should automatically adjusts the DC-DC converter to ensure
that it should always match to the PV array under varying conditions and transfers the
maximum possible power. The battery bank should get charged from this DC bus, the charging
rate and other parameters being controlled by the supervisory circuit.

A bidirectional inverter should sit between the DC and the AC bus. The DC power should be
converted to AC. The PCU should have the provision for connecting to a dedicated load. If the grid is
absent or goes out of range the inverter should not interrupt supply. If PV power is available it
should be directed to the load and the excess power shall be used for charging the batteries. So the
power from the Solar is not wasted. The Inverter should be programmed for solar priority mode of
operation. This means that the maximum use be made of the solar energy. Grid power should be
used only when the batteries are over discharged or sufficient solar energy is not available from the
PV array. If disengaged from the grid battery should keep supplying the power to the dedicated load,
ensuring uninterrupted supply. The PCU should have following feature:

[J If the load connected to PCU is more than the solar power being generated at any instance,
during sunny hours then the load should first consume maximum solar power & balance
power required by the connected load should be drawn from the grid power.

[0 There should be emergency stop switch on front panel.

[1 There should be provision of bypass arrangement available in PCU. Bypass means that
power supply from the grid to the connected load can be bypassed from the PCU, in
case PCU goes out of order.

PROTECTION & SAFETY:

Specifically the inverter should be a single/three phase static solid state type power
conditioning unit. Both AC & DC lines shall have suitable MCB/MCCB of same type (i.e. AC or
DC) and contactors to allow safe start up and shut down of the system. PCU should have
protections for overload, surge current, high Temperature, over/ under voltage and over/
under frequency & reverse polarity. The complete operation process & safety instructions
should printed on the sticker & suitably pasted on the PCU.

The inverter shall have provision for input & output isolation (automatic & manual).
Separate price should be quoted for Spare Control Cards (for inverter as well as solar
charge controller) & other necessary parts as recommended by the manufacturer which can
be purchased for any immediate requirement. Each solid-state electronic device shall have
to be protected to ensure long life of the inverter as well as smooth functioning of the
inverter. Inverter should have safety measures to protect inverter from reverse short
circuit current due to lightening or line faults of distribution network.

PCU & Batteries should be suitably placed in control room on a suitable wooden or
concrete platform (on rubber mat) with complete safety measure as per norms.

Battery Bank & Technical Specifications

2 Volts, 12 Volts Tubular Plate Cell, T-Gel in dry charged condition for SPV Power
Plantalong with arrangement for inter connection for these cell in parallel connection, deep
discharge electrolyte, Volt meter, Level indicator, Porcelain/acid resistant ceramic vent plug,
Petroleum.

Supply of 2 Volts, 12 Volts Tubular Plate long life low antimony Tubular Positive Plates Cells,
T-Gel as per detailed Technical Specifications with deep discharge electrolyte insulated
terminal connectors micro-porous ceramic vent plug for anywhere in the state of
Chhattisgarh.



BATTERY BANK: Capacity 24V /200Ah, 24V /300Ah 48V /300Ah, 48V /400Ah, 96V/300Ah,
96V /400Ah, 120V/600Ah.

1)

(a)

(b)
(c)
(d)
(e)

(0

(8)
(h)

(D

()

(k)

M

The battery bank capacity shall be of 24V/200Ah, 24V/300Ah, 48V/300Ah,
48V/400Ah,96V/300Ah, 96V/400Ah, 120V/600Ahas specified in the price schedule,
tubular Geltype. The general specifications shall be as under:

The battery bank shall consist of required number of deep-discharge electrochemical
storage cells, suitably interconnected as required. Parallel connections of storage cells will
be discouraged.

The cells shall be capable of deep discharge and frequent cycling with long maintenance
intervals and high columbic efficiency. Automotive or car batteries shall not be accepted.

The nominal voltage and capacity of the storage bank shall be selected and specified by the
supplier in the bid.

The self-discharge rate of the battery bank or individual cell shall not exceed four (4)
percent per month.

The permitted maximum depth of discharge (DOD) shall be specified by the supplier in the
bid.

Unless otherwise specified the cycle life of the battery shall not be less than 1200 DC
discharged cycles between the fully charged state and the permitted maximum DOD at the
rate of C/10. It should be able to deliver 80% of its rated capacity from fully charged
position to DOD.

The cells shall include explosion proof safety events.

The cells shall include the required number or corrosion resistant inter-cell required
chemicals electrolyte packed in separate containers. Full instructions and technical details
shall be provided for electrolyte filling and battery recharging at site for the first time.

The cells shall preferably be supplied in dry charged condition, complete with all required
chemicals electrolyte packed in separate containers. Full instructions and technical details
shall be provided for electrolyte filling and battery recharging at site for the first time.

If the cells are supplied in uncharged conditions, then the supplier shall provide full
instructions for first time charging including, but not limited to, the following:

[1 A check list of all items required.

[0 Minimum specification with possible alternatives, of the required battery charger
for first time charging

[0 Instruction of electrolyte filling, battery charging etc. and instructions on the
transportation of charged batteries, if required.

Suitable number of corrosion resistant and acid-proof storage racks shall be supplied to
accommodate the cells. The rack design shall be such that minimum space is required,
without any way obstructing the maintenance requirements. For metallic racks, standards
specified for control panel enclosures and other metallic shall govern.

All technical and other details pertaining to the storage cells shall be supplied including but
not limited to the following: -

Rated voltage and ampere hour capacity of each storage cell has the rated discharge rate.
1.  Permitted maximum DOD.

2. Self discharge rate.

3. Cycle life of the storage cell and the anticipated life (in years) of
the battery bank.



Total number of storage cells in use.

Details on cell interconnections, if any.

Rates for single tier and double tier battery rate should be quoted in Price Bid.
Self discharge per month < 3% @ 270C.

Charge efficiency >93% @ 20% DOD (i.e. 80% SOC).

Topping-up frequency not more than once in 12 months after commissioning.

© O e

10. Supplied in dry charge condition.

11. Insulated terminal connectors, fasteners, sealed floats and charge instruction
card supplied.

12. Special micro-porous ceramic vent plugs.
13. Low antimony tubular positive plates.

14. Rugged construction & Long Cycle life.

II) Battery Rack:

Battery rack for the battery bank of 2V cells should be of Metallic suitable for
battery mounting & duly painted. Placement of battery should be such that
maintenance of the battery could be carried out easily. The non-reactive acid proof
mat should be provided to cover the entire floor space of the battery room.

III) Tools Kit and Connectors:

Necessary tools kits and connectors are to be provided along with each battery
bank for any immediate maintenance compositions.

SPECIFICATIONS OF TUBULAR GEL MAINTENANCE FREE VRLA BATTERIES

S.No Description Battery Details

2V,12V-200Ah, 300Ah, 400Ah, 600Ah at C10 to 1.8 ECV at

1 Battery Rating 27°C

Triumph Tubular Gel Maintenance Free Valve Regulated Lead

2 Type of Battery Acid Battery Suitable for SPV Power Plants

Model offered T-GEL-VRLA

4 . 200Ah, 300Ah, 400Ah, 600Ah at 10 hour rate to 1.8 ECV at
Cell capacity 270C

5 No. of cells As per Required Voltage of SPVPP

6 Battery dimensions (L x W x As per IEC norms

H) mm

7 | Applicable standards IEC 60896 - 21 & 22,1EC 61427,DIN 43539 P5
AH Efficiency >95%
WH Efficiency > 85%

10 | Self discharge < 0.5% per week at 27°C

11 | Design float life 20 years design life at 27°C

1800 Cycles at 80% depth of discharge at 27°C

12| Design cycle life 5200 Cycles at 20% depth of discharge at 27°C




On/ off Type:

Over voltage disconnect: 2.450+0.005V/cell at 27°C
Array Reconnection voltage: 2.300+0.005V /cell at 27°C
Low voltage disconnect: 1.850+0.005V /cell at 27°C
Load reconnect voltage: 2.080+0.005V /cell at 27°C

13 | Charge controller settings
Pulse width modulation( CV CONTROLLER) Type:
Regulation voltage: 2.400+£0.005V/cell at 27°C
Low voltage disconnect: 1.850+0.005V /cell at 27°C
Load reconnection voltage: 2.080+0.005V /cell at 27°C
14 [ Recommended max. period of | 6 months at 27°C
storage
15 [ Operating temperature range |[-20°C to +55°C
16 | Grid Alloy Lead Calcium tin alloy with special additives
17 | Container & Lid Material Poly propylene co-polymer
18 | Sealing Method Heat sealing
19 | Safety vent Self resealing, Pressure Regulating Valve with Flame arrestor
20 | Ventilation Normal ventilation is required
21 | Positive Plate type Tubular
22 | Separator Micro porous synthetic separator
23 | Electrolyte Gel type
24 | Terminals & ICC Lead plated brass & Lead plated copper with PP Mould.
25 | Cell enclosure Steel Enclosures with Acid Resistant Epoxy Powder coating.
26 | Mounting Mounting frame with acid resistant coating
7% LIGHTNING AND OVER VOLTAGE PROTECTION:

The SPV Power Plant shall be provided with lightening and over voltage protection. The

principal aim in this protection is to reduce the over voltage to a tolerable value before it
reaches the PV or other sub-systems components. The source of over voltage can be
lightening or any other atmospheric disturbance. The Lighting Arrestor (LA) is to be made
of 1%" diameter (minimum) and 12 feet long GI spike on the basis of the necessary
meteorological data of the location of the projects. Necessary foundation for holding the LA
is to be arranged keeping in view the wind speed of the site and flexibility in maintenance
in future. Each LA shall have to be earthed through suitable size earth bus with earth pits.
The earthing pit shall have to be made as per IS 3043. LA shall be installed to protect the
array field, all machines and control panels installed in the control rooms. Number of LA
shall vary with the capacity of SPV Power Plant & location.

Surge Protection Device:Internal surge protection shall consist of three MOV
typearrestors connected from +ve and -ve terminals to earth ( via Y arrangement) for
higher withstand of the continuous PV-DC voltage during earth fault condition. SPD shall
have safe disconnection and short circuit interruption arrangements through integrated DC
in built bypass fuse( parallel]) which should get tripped during failure mode of MOV,
extinguishing DC arc safely in order to protect the installation against fire hazards. Nominal
discharge current ( In) at 8/20 micro seconds shall be minimum 10 KA with maximum
discharge ( Imax) at 8/20 micro seconds minimum 20 KA with visual indication ( through
mechanical flag) in modules to monitor the life of SPD.




8%

9%

EARTHING PROTECTION:

Each array structure of the PV yard shall be grounded properly. In addition the lightening
arrestor/masts shall also be provided inside the array field. Provision shall be kept for
shorting and grounding of the PV array at the time of maintenance work. All metal
casing/shielding of the plant shall be thoroughly grounded in accordance with Indian
Electricity Act/IE rules as amended up to date. The earthling pit shall be made as per IS:
3043. All the array structures, equipments& control systems shall be compulsorily
connected to the earth. Number of earthling shall vary with the capacity of SPV Power Plant
& location. G.I. /Copper strips should be used for earthling instead of G.I. wires. LA should
be installed to protect the array field & machines installed in the control rooms. Number of
LA shall vary with the capacity of SPV Power Plant & location. The LA installations should
be get approved from CREDA prior to installation.

DC DISTRIBUTION BOARD (DCDB):

This shall consist of suitable powder coated metal casing. In this box a separate arrangement
which shall consist of MCCBs of suitable specifications & which can withstand respective flow of
current, with the purpose of providing the option for isolating the battery bank & SPV arrays
should be made. There shall be copper bus bars of suitable rating. Proper rating HRC fuse &
MCCB/Isolator for DC application should be suitably installed in DCDB as battery bank isolator.
Best quality Ah meter has to be installed to measure the cumulative charging & discharging
status of battery bank. In DC circuits AC MCB or MCCB shall not be permitted.

10%AC DISTRIBUTION BOARD (ACDB):

11)

12)

This shall consist of box of suitable powder coated metal casing. One feeder per phase shall
be provided in ACDB with MCB of suitable capacity installed at each feeder in the ACDB.
One Electronic Energy Meter, ISI make, Single / Three Phase, of good quality shall also be
installed in ACDB suitable placed to measure the consumption of power from SPV Power
Plant. Proper rating MCB shall be installed at every feeder (in case of single phase output
also, there shall be three feeders) to protect feeders from the short circuit current as per
the requirement of the site & instructions of CREDA. A separate dedicated feeder
fromconventional/grid line to PCU as well as ACDB should also be installed, if required as
per CREDA’s instruction. A separate change over switch of proper rating should also be
suitably installed in the ACDB to isolate the existing connected load from the Solar System
& cater the power to the existing load from conventional power (Grid), in case of
emergency. ACDB should be connected between PCU & Load. Separate Electronic Energy
Meters should be installed for incoming and outgoing circuits of ACDB for SPVPPs of
capacity more than 1 kWp.

DANGER BOARDS:

Danger boards should be provided as and where necessary as per IE Act/IE Rules as
amended up to date, as per the instructions of CREDA & affixed at various appropriate
locations.

CABLES /WIRE:

All cables should be of copper as per IS and should be of 650V/1.1 KV grade as per
requirement. All connections should be properly made through suitable lug/terminal
crimped with use of suitable proper cable glands. The size of cables/wires should be
designed considering the line loses, maximum load on line, keeping voltage drop within
permissible limit and other related factors. The cable/wire should be of ISI/ISO mark for
overhead distribution, with prior approval of CREDA. For normal configuration the
minimum suggested sizes of cables are:




Module to module/S]B/A]B -4 sq mm (single core)

AJBs to M]Bs/DCDB -10 / 16 sq mm (two core), with respect to current
ratings

M]Bs to DCDB minimum 16/25 sq mm (single core) or as per design
&rating

DCDB to PCU minimum 16/25 sq mm (single core), or as per design
&rating

Battery to BPP if any minimum 16/25 sq mm (single core) or as per design
&rating

BPP to DCDB if any minimum 16/25 sq mm (single core) or as per design
&rating

DCDB to PCU minimum 16/25 sq mm (single core) or as per design
&rating

PCU to ACDB - as per design & rating

The size & rating of the cables may vary depending on the design & capacity of SPV Power Plant. Tenderer should compulsorily get the design &
rating of the cables approved from CREDA prior to the installation.

JUNCTION BOXES: Junction Boxes (S]B / A]B / M]B) shall be mounted on poles of array supportstructure. The junction boxes should be made of FRP
(Hensel or equivalent make (IP65), with prior approval of CREDA). It should be provided with proper locking arrangements.



Engineering Drawing for foundation of solar module mounting structure:
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