
REGD.
From

To

The Director General, Supplies & Disposals, Haryana,
S.C.O. No. 09 (lst & 2nd F[oors), Sector-16, Panchkuta.
Te[. Nos. 0172-2570121 -124.
Fax No. 0172-2570121 , E-mait: supplies@hry. nic.in

Memo No :- 33/HR/RC/G-212022-23/
Dated Panchkuta the:-

Sub:- Annual Rate Contract for Supply, installation and commissioning of Grid
Connected Rooftop Solar Power Ptants with battery bank (Category of B-1 to
B-7) (Capacity of GCRT:- '1, KWP, 2 KWp, 3 KWp, 4 KWp, 5 KWp, 7.5 KWp, 10
KWp) (with Net Metering Facility) including comprehensive maintenance for a
period of 5 years including suppty of solar generation & bi-directional meter
required by the New & Renewable Energy Department, Haryana & HAREDA

(Sr. No. 12 ).
Dear Sir,

With reference to your Tender No. & dated and this office acceptance letter
No. & Dated and your letter No. and Dated given in Schedule "A", on the subject noted
above, I have to inform you that your offer has been accepted for the suppty of stores to the
terms & conditions given in the Schedule "A" and "B".

2. I enclose herewith an agreement form in dupticate and request that the
agreement may be executed on a non-judicial stamp paper of Rs.15/- signed and returned to
this office within 10 days from the date of issue of this letter. One copy of the agreement
will be sent to you duly executed on behalf of Governor of Haryana for your record. You may
kindty send power of attorney in favour of the person/persons who is/ are authorized to
signed the agreement together with/their specimen signature duly attested by a Magistrate
or Oath Commissioner or Resotution of the firm authorizing the persons to sign the documents
on behatf of the firm.

3. The Contract sha[[ come into force from the date of its issue and sha[[ remain
operative u to i.e o- - 202 . Government reserves the right to bring any
other party on the rate contract at any subsequent stage during the pendency of this rate
contract.

4. The store must confirms to the approved specification as given in Schedute "A"
attached, faiting which the same shall be rejected at your risk and cost.

5. The inspection of the materiat witt be carried out by the lndenting Officers or
their authorized representatives at your premises before dispatch.
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RATE CONTRACT

1. M/s lnixy Power Sotution Pvt. Ltd.
Mitton Road, Opp. Attas Mandir Sonipat-l31001
Email: - inixverouo@qmait. com

2. M/s Himalayan Sotar Pvt. Ltd.
Ptot No. 237 HSIIDC lndustriat Estate,
Atipur Barwata, Panchkuta- 1 341 18

Email: - clientmanaqr@himatavansotar. co.in



8. Faiture to execute agreement/effect supplies within the stipulated period,
repeatedly offering suppties liable to rejection or without prior inspection may render your
earnest money/security liable to forfeiture, debarring your firm in addition to other remedies
as available under the terms of the contracts.

9. At[ cases, where payments are not made within time, should be referred to
this office for taking necessary action against the defautters.

10. Your attention is particutarly invited to the provision of Schedule "B" regarding
the compliance with requisitions, preparation and submission of bitts and quarterly
submission of statement of suppties.

1'1. PRICE FALL CLAUSE:- The price charged for the stores shall not exceed in any
way the lowest price at which you quote/ supply the stores of identical description of stores
to GeM/State Govt./Central Govt. / lnstitutions/ undertaking/ any other person during the
delivery period/ currency period of the rate contracts. lf at any time during the delivery/
currency period, you reduce the rate, sate price of quoted stores to any person at the price
lower than the price chargeable under this suppty order/ contract, you are required to inform
this office and price payable under the supply order/contract for the stores supplied after
the date of coming into force of such reduction of rates shall stand correspondingly reduced
to that [eve[. You sha[[ promptly notify the reduction of rates to this office as wetl as to
concerned lndenting Officers/ consignees. You shat[ atso give a certificate on your bitts that
the rates charged by you are not in any way higher to these quoted to the GeM and other
state govt. central govt. lnstitutions etc. during the corresponding period. The lndenting
Officer shalt be required to ensure that requisite certificate is given by the concerned firm on
the bitts before re[easing their payments.

12. At[ disputes witt be settted only within the jurisdiction of Head Quarters of the
Directorate of Suppties & Disposats, Haryana, Panchkuta.

Please acknowledge the receipt of this letter.

sr+
Deputy Director, Suppties & Disposals,

For & On behalf of Governor of Haryana
Endst. No- 33(HR{RC/G-2/2022-231 Dated:-

A copy of Schedule 'A' showing the prices accepted atong with conditions of
suppty is forwarded to the Director General, New & Renewable Energy Department Haryana &
HAREDA, Sector-17, Panchukuta for information and necessary action.

6. The supply must be comp[eted within the stipulated delivery period failing
which the risk purchase wi[[ be affected against you and the excess cost thus incurred will be
recovered from you. Detayed suppties sha[[ be accepted under penalty clause of the Schedute
"B" unless the delivery period is extended by the competent authority.

7. The Director, Stippties & Disposals, Haryana reseryes to himsetf the right to
obtain contracted items of stores when avaitable from any Govt. Deptt. / approved source
without prejudice to this contract.

Yours faithfully,

'1. He may indent for the requirement of the goods included in the Schedule "A"
attached direct on the approved contractors under intimation to this office.
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2.. The security deposited by the firms woutd be released after two months of the
termination of the contract and he is therefore, requested to send the comptaints, .if any,
against the contractors to this office within this timit for settlement, faiting which no
compla'int or ctaim witl be entertained.

3. . The lnspection shatl be arranged by the lndenting Officer/Consignees or their
authorized representatives at destination before releasing the payment of the suppties. The
stores. shoutd be accepted only after satisfactory inspection and issue of proper inspection
note showing the acceptance of the material as per approved specifications.

detivery p_eriod stiputated in the schedule "A" after the expiry of stiputated ibtivery perioa
to this office for effecting purchase at the risk and cost oi the contractors failing which att
responsibitity wi[[ rest with lndenting Officers/Consignees for not effecting risl purchase
within prescribed period.

&-
Deputy Director, Suppties & Disposals,

Endst. No- 33tHR/Rctc-ztzozz-z3t 
For Director o"BT,1r:t"tt"s & Disposals' Haryana

A copy is forwarded to the following for information & necessary action:-'1. The Deputy Excise & Taxation Commissioner, Sonipat.
2. The Deputy Excise & Taxation Commissioner, panchkula.

They are requested to ensure that the GST is paid by the firm to government
against this rate contract.

-N--.
ForDirectorJ""f"TX,Tfi fr":;I'f f,[f*l];ffi :l:

Endst. No- 33/HR/RC/G-2l2ozZ-Z3t l7 t 7tr Dated :- 2) - ll. 2 623
A copy is fonvarded to the fottowing for information and action:-'t. The Accountant General (Audit), Haryana, Secior-33, Chandigarh.2. The Controller of Stores, punjab, Chandigarh.3. The Controller of Stores, Himachal pradeih Nigam Vihar, Shimta.4. The Controller of Stores/Director of lndustries and commerce, J&K, shrinagar.

5. /6t. Section O/o DGS&D, Haryana.
Jf Prc$ammer O/o DGS&D, Haryana.
7. Departmental Processing Charges branch o/o DGS&D, Haryana

ForDVt
Deputy Director, Supplies & Disposals,

General, Suppties & Disposals, Haryana
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SCHEDULE."A"

Accepted rates of M/s M/s lnixy Power Solution h/t. Ltd. Mitton Road, Opp. Atlas Mandir
Sonipat-131001, MB. NO. 9215092999, Email:' inixvqrouo@qmail.com, offer No. Nit dated
02.09.2022 and your tetter dated 13.09.2023, this office acceptance tetter No. 17158 dated
18.10.2023 & your letter No. IPS/23l09,{4 dated 06.11.2023.

'Capacity may be interchanged between B'1 to B'7.

(Details specifications as ,* r+llf,i:Sr.ffi,?[::i. bv vou and approved bv the

DETAILED TECHNICAL SPECIFICATIONS

(Grid Connected Sotar Rooftop Photo Voltaic (SPV) power ptant-with bank)

The proiects shall be installed and commissioned as per the technical specifications

$ven below.

1. DEFINITION
A Grid connected solar Rooftop Photo vottaic (sPv) power plant consists of sPV array,

Modute Mounting Structure, lnverter (string or micro)/Power Conditioning unit (Pcu)

consisting of Maximum Power Point Tracker (MPPT), and controls & Protections,

interconnect cables and switches. PV Array is mounted on a suitable structure. Grid
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Rates quoted in Rs. Per wp, excluding GST, FOR & Payment and other terms & conditions as per
NIT.

Negotiated rates received in
the HPPC meeting

(ln Rs.)

Sr. No. Name of ltems

125.96

Hybrid Sotar Power Plants with
Battery Bank): - 01 kWP,
Rating of LifePO4 Battery Bank 25.6V (Nominat)/ 100AH. (Qty. 10

Capacity of Grid Con nected Rooftop

Nos.

,|

94.99
2

Battery Bank) 02 kWP,
Rating of LifePOl Battery Bank:- 25.6V (Nominat)/150AH (Qty. 100

Nos.

Hybrid Sotar Power Ptants withCapacity of Grid Connected Rooftop

87 .22Battery Bank) :- 03 kWP,
Rating of LifePO4 Battery Bank:- 25.6V (Nominat)/200AH. (Qtv' 93

Nos.

Hybrid Sotar Power Ptants withCapacity of Grid Connected Rooftop3

4
Battery Bank): - 04 kWP,
Ratingof LifePO4 Battery Bank:- 48V (Nominat)/l50AH. (Qtv. 45

d Sotar Power Plants withCapacity of Grid Con nected Rooftop Hybri

Nos.)

85.26Battery Bank):- 05 kWP,
Rating of Lif;PO4 Battery Bank:- 96V (Nominat)/100AH. (Qty.40.2
Nos.

Hybrid Sotar Power Ptants withcapacity of Grid Connec ted Rooftop5

84.28
6

Battery Bank):- 7.5 kWP.
Rating of LifePO4 Battery Bank:'96V (Nominat)/150AH. (Qtv. 18

Nos

d SoLar Power Ptants withCapacity of Grid Coonected RooftoP Hybri

79.38
7

Battery Bank) :- 10 kWp,
Rating of LifePO4 Battery Bank:- 96V (Nominat)/200AH. (Qty. 9

Power Ptants withCapacity of Grid Connected Rooftop Hybrid Sotar

Nos. )

86.24



connected SPV power ptant may be with or without battery and should be designed with
necessary features to supptement the grid power during day time. Components and
parts used in the SPV power plants including the PV modules, metallic structures,
cables, junction box, switches, inverters/Pcus, battery etc., should conform to the BIS

or IEC or international specifications, wherever such specifications are available and
applicabte.

. Solar PV system shall consist of following equipments/components.. Solar PV modules consisting of required number of Crystattine pV cells.. Grid interactive lnverter /Micro lnverter/ Power Conditioning Unit with Remote
Monitoring System

. LiFePOr Battery bank (for Hybrid System). Mounting structures

. Junction Boxes.

. Earthing and lightening protections.

. IR/UV protected PVC Cabtes, pipes and accessories2. SOI.AR PHOTOVOLTAIC IIODULES:
i. Domestically manufactured PV Modute with domestically manufactured solar pV

cetts shoutd be used.
ii. The PV modules should be made up of crystatline silicon solar cells and must

have BtS certificate for lS 14286 & lS 61730 (part-t, part il).iii. The efficiency of the PV modules shoutd be minimum 16% and fitt factor shoutd
be more than 70%.

iv. PV modules must meet the tatest specification of MNRE and the models and
Manufacturers of pv Modules shatt be inctuded in the List of Models and
Manufacturers for Solar PV A,todutes empenetled by MNRE as per its ALI 

^ 
order

(and atso valid at the time of suppty of meteraf from time to time. The pv
modules used must qualify to the latest Bl5 standards Crystattine Silicon Sotar
cetl Modutes. rn addition, the modules must conform [o rs 61730 part-1 -
requirements for construction & part 2 - requirements for testing, for safety
quatification or equivalent 15. The Potential lnduced Degradation (-plD) test for
sotar modules wi[[ be mandatory as per MNRE condtions.v. lvlodute shalt consists of Sotar Cett of minimum 5 Bus Bar technotogy.vi. The total solar pv array capacity should not be less than capacit!-1kwp; of sotar
power plant and should comprise of solar crystatline modules of minlmum 3oo
Wp (with 72 cetls) and above wattage for the project above 5 kWp and of
minimum 250 Wp (with 60 cetts) and above wattage for the project upio 5kWp.

.. A{odute capacity ress than minimum of these wattaae shatt noi be accepted.vii. Protective devi.es against surges at the DC side siatt be provided. Low voltage
drop bypass diodes sha[ be provided.

viii. The modute frame shall be made of corrosion resistant materials, preferably
having anodized atuminum.

ix. The bidder sha[[ carefulty design & accommodate requisite numbers of the
modules to achieve the rated power in his bid.x. other general requirement for the pv modutes and subsystems shatt be the
Fotlowing:

a. The rated output power of any supptied module shall have toterance of ptus 3% or
above.

b. The. peak-power point vottage and the peak-power point current of any supplied
module and/or any modute string (series connected modutes) shau not r"ry byrrlor"
than 2 (two) per cent from the respective arithmetic means for all modutes andl or for
all modute strings, as the case may be.c. The module shatt be provided with a junction box with weather proof tid of seated
type and lP-65 rated.

d. l-V curves at STC shatt be provided with the modute.
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'llt.

iv.

b

4

Rafter : 60mmX60mmX3.2mm or 60mmx45mmx15mmX2'6mm

Purtin : 90mmX45mmX15mmX2.6mm

Vertical Post : 6ommx6ommx3.2mm or 60mmX45mmX15mmX2'6mm

Base Plate : 200mmX200mmX8mm

Top Ptate : 176mmx176mmx8mm

Foundation:
ifr;ffi-rnd"tion shatt have to be designed on the basis of the weight of the

structure \,,/ith modute and minimum wind speed of the site, i.e. 150 Km/hour.
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3.
a.

i

|l.

xi. The module should have the fotlowing minimum information laminated inside the
modute.
. Made in lndia (to be subscribed in words )
. Company name /[ogo
. A{odel number
. Serial number
. Year of make

Warranties:
}laterial Warranty:
Material Warranty is defined as: The manufacturer should warrant the Sotar Modute(s)

to be free from the defects and/or faitures for a period of twenty five (25) years from

the date of commissioning of the system
Defects and/or failures due to manufacturing (it shoutd indicate the vottage and

rated wattage of the modute)
Defects and/or faitures due to quality of materials
Non conformity to specifications due to fautty manufacturing and/or inspection
processes. lf the sotar Modute(s) fails to conform to this warranty, the manufacturer

witt repair or reptace the solar modute(s), at the owners sote option'
Performance WarrantY:
The predicted etectriiat degradation of power generated not exceeding 20% of the

minimum rated power over the 25 year period and not more than 10% after ten years

period of the full rated original output.
inuv srnucruRE (MoDULE i4ouNTlNG STRUCTURE):

lAodule mounting structure (lrtMS) shoutd be of Hot Dipped Gatvanised lron (HDGI), of

prescribed specifications given below, for mounting of sPV modutes at site. The panel

frame structure shoutd be capable of withstanding a minimum wind speed load of 150

Kll per hour, after grouting and instattation. lvtlAS shoutd be sturdy & designed to assist

sPV Modutes to render maximum output. The hardware (fasteners) used for

instattation of SPV Modutes & ttlls should be of suitabte Stainless Steet (SS 304)' Each

lrtlr{s shoutd be with minimum four legs grouted on pedestals of minimum 300x300x250

mm with anchoring/ chipping & chemicat sealing of foundation based on RCC roof.

Foundation bolts of stainless /Gl steel shoutd be at teast 300 mm [ong'

Its size should be with reference to the specifications of the selected make sPV

modutes. Anti Theft Nut Botts of SS (with washers) shoutd be used for mounting

modules for better theft proofing.

I . Hot Dipped Galvanised lron (HDGI) structure should me€t the followine minimum

soecifications:

2.



Normatly, each lvl/ltS should be with minimum four tegs grouted on pedestals of proper
size. However, for sheds CC work witl not be required.Thestructure shatl be grouted
with fasteners with chemical sealing to withstand the required wind vetocity. Angte of
inclination shatl be between 150 to 300, however angle of inclination may be changed
as per site requirement.

. CC Pittar size shat[ be: 300mmX300mmX250mm

. For Pitlars: Cement: Concrete: Sand Ratio :: 1:2:3. Screws sha[[ be Grouted in the Slab of roof up to depth of 50 mm, if cemented
slab is there.

. Lengths of rafter/Purtin may be changed as per site requirement.

sufficient numbers of vertical post shatt be provided so that the structure may not
bent. However, if the system to be installed on the rooftop having tin/ asbestos sheet
shed, foundation is not possible, then may be instatted in such a way to withstand the
prescribed wind velocity.

Specifications For lnverter/Arlicro lnverter/power Conditioning Unit (pCU):
As sPV array produce direct current etectricity, it is necessary to convert this direct
current into alternating current and adjust the voltage tevets to match the grid
voltage. conversion shatt be achieved using an electronic lnverter and the associated
control and protection devices. Att these components of the system are termed the
"lnverter". ln addition, the inverter shall atso house ilppr (Maximum power point
Tracker), an interface between Sotar pV array & the lnverter, to the power
conditioning unit/inverter should atso be DG set interactive, if necessary. lnverter
output should be compatibte with the grid frequency. Typicat technical features of
the inverter shall be as fottows:

Specifications of lnverter
Parameters taited Specifications

Switching devices IGBT

Capacity e Rated Capacity of the lnverter sha[[ not be less than
sotar PV array capacity.

Control icroprocessor /D5P

NominaI Voltage 30V/415V as the case may be

Vottage range ingte Phase: Shall work from 180 Votts to 270 Votts
ree Phase s ah fwork mro 80 o ts 2to 70 tsol per

phase

Operating frequency/
range

0 Hz(47to57 Hz)

ti3t orHz rmo e Isoa omc ribIe of f ron za onpa Synch
ht DG

SineWave

Harmonics side total harmonic current distortion < 5%c
Rippte tage ripple content shau not be more thanl%.DCvot
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5.

Grid Frequency
Synchronization range

(shatt
set)

Waveform



Efficiency inverters shoutd be tested as per IEC standards/ as per
test MNRE Specification. The following criteria shou[d be
[owed :

benchmarking efficiency criteria for the Grid tied
(centrat/string/ micro) inverter
t nominal vottage and futt toad is >95%

For load >25% is >92%.

The benchmarking efficiency criteria for Grid Tied
PCU of capacity < 5KW: ,85% and for capacity >

5KW: >90%.

No load losses should not be more than 5%.

Losses mum losses in steep mode: 2W Per 5kW
mum losses in stand-by mode:10W

Casing protection levels Degree of protection: Minimum lP-21 and 22 for indoor use

nd lP-65 certification for outdoor use.

Temperature Shoutd with stand from-10 to +50 deg. Cetsius

Humidity with stand upto 95% (relative humidity)

Operation letely automatic inctuding wake up,
ronization

(phase- locking)andshutdown

MPPT mum power point tracker shatl be integra ted in the
nverter to maximize energy drawn from the array.

PT range must be suitable to individual array
tages in power pack.

Protections ins Under / Over Voltage

rcurrent
Over/Under grid frequencY

Over temperature

hort circuit
Lightening

Surge vottage induced at output due to externa I source

lstanding (for grid synch. mode)

Battery Under Vo[tage and Over VoItage

System Monitoring
Parameters

lnverter/Pcu vottage & current
ins Vottage, Current & FrequencY

PV Vottage, Amps & KWH

tem Mimic & Faults

Recommended LCD

Disptayon Front Panel
curate displays on the front Panel:

DC input vottage

DC current

Vottage ( atl 3 phases, in case of 3 phase)

current ( atl 3 phases in case of 3 phase)

mbient temperature
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a

b

c

d

e

lnstantaneous & cumutative output power

Daity DC energy produced

Battery Voltage (in case of Hybrid PCU)

Communication interface RS 485 / RS 232
PCU shall also house MPPT (Maximum Power Point Tracker),

interface between Solar PV array to the power
onditioning unit/inverter should also be DG set
nteractive.

> 0.9

THD <3%

Test Certificates The inverters should be tested from the MNRE approved
test centres / NABL /BlS /lEC accredited/authorised
testing- catibration laboratories. ln case of imported power
conditioning units, these should be approved by
internationaI test houses.

S. No. Description Specification

1 Battery Type LiFePOr

The total capacity of the lnverters/Micro lnverters/pcu shatt not be less than the
capacity of the Solar Power plant.
lnverter/Micro lnverter/Pcu shatt be capable of complete automatic operation
including wake-up, synchronization & shutdown.
The output of power factor of inverter/ Micro lnverter/pcU is suitabte for att vottage
ranges or sink of reactive power, inverter should have internal protecti6n
arrangement against any sustainabte fautt in feeder line and against the lightning on
feeder.
Buitt-in meter and data logger to monitor plant performance through externat
computer shatt be provided (providing computer is not part of DNlr & is in the scope
of user).
Anti-islanding (Protection against lslanding of grid): The inverter/Micro
lnverter/Pcu shall have anti istanding protection in c-onformity to IEEE 1547 liL
1741/ IEC 62116/1516169 or equivalent BIS standard.
ln lnverter/ Micro lnverter/pcU, there shatt be a direct current isolation provided at
the output by means of a suitable isotating transformer.
The inverter generated harmonics, fticker, DC injection limits, vottage Range,
Frequency Range and Anti-lslanding measures at t-he point of connecti-on to ihe
utility services shoutd foltow the latest cEA (Technical standards for connectivity
Distribution Generation Resources) Guidelines.
Th_e .inverter should compty with appticabte IEC/ equivatent Bls standard for
efficiency measurements and environmental tests as per itandard codes ls/lEC 616g3
and IEC 60068'2 (1,2,14,30)/ Equivatent Bts std./EN5o53o,tEc 61727 (a[[ clauses
except clause 5.2.2). in case of ctause 5.2.2, it shoutd withstand the over/under
frequency in the range 47 to 52 Hz.
The MPPT units environmental testing shoutd quatify IEC 6006g-2 (1, Z, 14, 3O)/
Equivalent Bts std. The junction boxes/ enclosures sh-outd be tp 65 lrbi oitao6or ip
54 (indoor) and as per IEC 529 specifications.

BATTERY BANK (in case of Hybrid system)
The battery bank shoutd be Lithium Ferro phosphate (LiFepO4) having given
capacity. The other feature of ba(tery shoutd be:-

t

o

h

6
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7

2 20-60 Deg. C

3 Minimum capacity of
individuaI Ce[[s

3.2V (Nominat), 20Ah, with
3C cetl rating

4 Type of Cett Prismatic

Battery should have a certificate of testing as per tender requirement from any

MNRE/BlS/NABL/lEC approved laboratory.

The Lithium Ferro Phosphate battery bank needs a very good "Battery

Management System (BMS)" to ensure the proper charging and discharging of

each ce[[ of battery with proper protection of battery when temperature is

reaching beyond battery permissible limits.

INTEGRATION OF PV POWER WITH GRID:

The output power from sPV woutd be fed to the inverters/PCU which converts Dc

produced by sPV array to AC and feeds it into the main electricity grid after

iynchronizafion. ln case of grid faiture, or low or high vottage, solar PV system. sha[[

be out of synchronization and shatt be disconnected from the grid. 4 pote isotation of
inverter oitput with respect to the grid connection need to be provided' Sotar

Generation Meter(s) and bidirectionat energy meter, as per HERC Net Metering

Regutations should atso be instatted in the campus/buitding of bene{1ci3ry'

ThE sotar generation meter and Bi-directionat meter atong with CTIPT (if required)

with surge-Protection Device (sPD) of 0.2s accuracy class is in the scope of bidder. For

LT conn&tion the accuracy shalt be as per requirement of DlsCOl s

cEA guidetine 2013 for interconnecting solar power with Grid shat[ be followed.

Certi?ication of lstanding protection in the inverter from the manufacturer of the

equipment shatt be mandatory. This shalt be arranged by the supplier from the

manufacturer.
v. Technical Standards for lnterconnection:

lll.
iv.

ii

S.No. Parameters Requirements Reference

1 Reference to regutations Conditions for SupPty
of Etectricity of Distribution
Licensees

Overatt Grid
Standards

Reference to regutations Central EtectricitY
Authority (Grid Standards)
Regutations
2010

3 Equipment Appticabte industry
standards

IEC standards/ lS

4 Safetyand
Suppty

Reference to regulations,
Chapter
lll (Generat Safety
Requirements)

Central Etectricity AuthoritY
(Measures of Safety and
Etectricity Suppty)
Regutations, 2010 and
subsequent amendments

5 Meters
additionaI conditions issued
by the Commission.

Reference to regulations and Centrat Etectricity
Authority
(lnstaltation & Operation of
Meters) regutations 2006 and
subsequent amendments

Harmonic current injections IEEE 519 retevant CEA
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(both for charging &
discharging)

Overall
Conditions of
5ervice

2.

6. Harmonic



Current from a generating station
shatl not exceed the limits
specified in IEEE 519

(TechnicaI Standards for
Connectivity of the
distributed generation
resource) regutations 201 3
and subsequent amendments

7 Synchronization Photovoltaic system must
be equipped with a grid

frequency synchronization
device, if the system is using
synchronizer inherentty built
into the inverter than no
separate synchronizer is
required.

8 VoItage The voltage-operating
window should minimize
nuisance tripping and should
be under operating range
of 80% to 110%ofthe
nominal connected voltage.
beyond a ctearing time of 2
seconds, the Photovottaic
system must isotate itsetf
from the grid.

Relevant CEA (Technicat
Standards for Connectivity
of the distributed generation
resources) regulations
2013 and subsequent
amendments,

I Fticker Operation of Photovoltaic
system shoutdn't cause
vottage fticker in excess of
the limits stated in IEC
61000 or other equivalent
lndian standards, if anv

10. Frequency When the Distribution
system frequency deviates
outside the specified
conditions (52 Hz on
upper side and 47 Hz on
lower side up to 0.2 sec),
the Photovottaic system
shoutdn't energize the grid
and should shift to island
mode.

11. DC lnjection Photovoltaicsystem shoutd
not inject DC power more

than 0.5% of full rated
output at the
interconnection point. or
1% of rated inverter

output current into
distribution system under
any operating conditions

12. PowerFactor While the output of the
inverter is greater than 50%,
a tagging power factor of
greater than 0.9 shatt be
maintained

13. lslanding and The Photovoltaic system

Retevant CEA regulations
2013 and subsequent if
any, (Technical Standards
for Connectivity of the
distributed generation
resource)
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Disconnection in the event of vottage
or frequencyvariations
must island/ disconnect
itself within IEC standard
on stiputated period

14. Overloadand
Overheat

The inverter should have the
facility to automaticatty
switch off in case of
overload or overheating and
should restart when normal
conditions are restored

Cabte For interconnecting Modules,
Connecting modules and
junction Boxes and junction
boxes to inverter, DC copPer
cable of proper sizes shatl be
used. To connect inverter
with AC panet atuminium
cabte of proper size shall be
used. Atl the internal cabtes
to be used in the systems
shatt be inctuded in the cost
while 100 mtr. AC

atuminium cabte of ProPer
size to be used to connect
inverter/Micro lnverter/PCU
to AC panel shatl be inctuded
in the cost of the system.
lf Micro lnverter are used
then there is no requirement
of DC Cabtes.

Retevant CEA regutations
2013 and subsequent if
any, (Technicat Standards
for Connectivity of the
distributed generation
resource)

a. Alt switches and the circuit breakers, connectors should conform to lEc 60947,

part l, ll and lll/ 1560947 part l, ll and lll..

b. ihu ihung"-or"r switches, cabting work should be undertaken by the bidder as

part of the Project'

JUNCTION BOXES FOR CABLES FROIT SOLAR ARRAY:

The junction boxes shall be made up of FRP (Hensel or equivatent make)/PP/ABS with

dust, water and vermin proof. lt shoutd be provided with proper tocking

arrangements.

Series / Array Junction Box (SJB/AJB) (whichever is required): All the arrays of the

modutes shatl be connected to DCCB. AJB shalt have terminats of bus-bar arrangement

of appropriate size Junction boxes shatl have suitable cable entry with suitabte

gtanding arrangement for both input and output cabtes. Suitable marhngs on the bus

Uars snatt have to be provided to identify the bus bars etc. Suitable ferrutes shatl atso

have to be provided to identify interconnections. Every AJB should have suitabte

arrangement Reverse Btocking diode of suitable rating. Suitable SPD, suitabte lsolation

switches to isolate the DC input to lnverter has to be instatled in AJB for protection

purpose. Thus AJB shoutd have Dc isotator for disconnecting the arrays from inverter
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input. lf in any case diodes, HRC Fuses, SPDs and isotators are instalted in the string
inverters, then there is need to instatl these again in AJB. lf some of these safety
gadgets are not instalted in String lnverter it shoutd be installed in AJB. Cable
interconnection arrangement shall be within conduit pipe on saddles instatled
properly. Cable connection should be done in such a manner that fautt 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.individuat cables to measure the data
like current, vottage etc. AJB should atso be marked as Al, A2, & so on. Wherever
conduits are laid on walt/roof or ground, then it shoutd be suitabty taid in cabte tray
or appropriate civil structure which should be at least four inches above roof/ground
leve[.

However, if the inverter/Pcu is equipped with inbuitt Junction Box, the cabtes may be
connected directty to the ports provided in the inverter/pcU and no separate Junction
Box is required. lf Micro lnverter is used, then DCDB and AJB witt not be required.

9. PROTECTION & SAFETY:
Both Ac & DC lines have suitable McB/MccB, contractors, spD, HRc Fuse etc to allow
safe start up and shut down before & after string inverter instatted in the system. string
inverters shoutd have protections for overload, surge current, high remperature, over/
under voltage and over/ under frequency & reverse potarity. The complete operation
process & safety instructions shoutd printed on the sticker & suitabty pasted on the near
i nverters.

lnverter should have safety measures to protect inverter from reverse short circuit
current due to lightening or line faults of distribution network.

central/String lnverter or pcU shoutd be suitab(y placed in covered area on a suitable
platform or watl mounted or concrete platform (on rubb€r mat) with comptete safety
measure as per norms. The micro inverter (if instatled) shoutd be instatted near the
sPV module and should have protection of water & dust and shatt with stand at a
temperature of 65 degree Centigrade.

10. INVERTER,/ARRAY srZE RATIO:
The combined wattage of al[ inverters should not be less than rated capacity of power
ptant under STC in KW.
Maximum power point tracker shatt be integrated in the inverter to maximize energy
drawn from the array

11. AC OMBINE BOX BOARD ccB
This sha[[ consist of box sha[[ consists of grid interphase panet of good quatity FRp/
suitable powder coated metal casing. one Electronic Energy Meter (0.2s ctass), lsl
make, Singte/Three Phase duty tested by DlscoMs (Meter testing Division) with
appropriate cr (if required), of good quatity shatt have to be instatted at suitable
placed to measure the power generated from SpV power plant, as per HERC Net
Metering Regutations. Proper rating MccB & HRc fuse and AC spDs shatt be instalted to
protect feeders from the short circuit current and surges as per the requirement of
the site. operation AC lsolator switch of Grid connectivity should be such that it
can be switched ON or OFF without opening the ACCB.

CABLES/WIRE:
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All cabtes should be of copper as per lS and should be of 650V/1.1 KV grade as per

requirement. All connections shoutd 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 [ine, keeping voltage drop

within permissibte limit and other related factors. The cable/wire shoutd be of
l5l/lSo mark for overhead distribution. For normal configuration the minimum

suggested sizes of cables are:

Modute to 4 sq mm (singte core) DC Cabte (not required if Micro lnverter are

modute/AJB used)

AJBs to lrt"JB/ DCCB/ . Up to capacity of 10 kWp Sotar Plant' minimum 4sq mm

lnverter/ PCU (singte/Doubte core) DC Cabte, with respect to current ratings
of designing

. For capacity more than 10 kWp& up to 20 kWp Solar Plant,
minimum 6sq mm (Single/Double core) DC Cabte, with respect

to current ratings of designing

' . For capacity more than 20 kWp Sotar Plant, minimum 10sq mm

(Singte/Double core) DC Cable, with respect to current ratings

of designing'

lnverter to ACCB/ AC Cable as per design & rating
Distribution board

The size & rating of the cables may vary depending on the design & capacity of SPV Power

Plant.However, DC cabtes are not required if micro inverters are used in the system.

I3. CABLETRAY!

Att the cabtes should be taid in appropriate Gl cabte tray as per the requirement of the

site, No cabte shoutd be taid directty on ground or wall cable tray should be laid such

that there is gap of at least two inches above ground/ rooflwall.

14. DISPLAY BOARD:

The bidder has to display a board at the project site mentioning the fottowing:

Plant Name, Capacity, Location, Type of Renewable Energy ptant (solar), Date of
commissioning, detaits of tie-up with transmission and distribution companies, Power

generation and ExPort FY wise.
Financiat Assistance detaits from HAREDA/MNRE/Any other financial institution apart

from [oan. This information shal] not be timited to project site but atso be disptayed

at site offices/head quarter offices of the successfu[ bidder
The size and type of Loard and disptay shatl be approved by Engineer'in-charge before

site inspection.
DANGE|f BOARDS: Danger boards shoutd be provided as and where necessary as per lE

Act. /lE rutes as amended up to date.

MANUAL DISCONNECTION SWITCH:

It shoutd be provided to isolate the system from Grid which should be outside of ACCB'

AC DISTRIBUTION PANEL BOARD:

't 5.

't6.
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a. AC Distribution Panet Board (DPB) shatt control the AC power from PCU/ inverter, and
should have necessary surge arrestors. lnterconnection from ACDB to mains at LT Bus
bar while in grid tied mode.

b. All switches and the circuit breakers, connectors should conform to IEC 60947, part l,
ll and lll/ 1560947 part l, ll and lll.

c. The changeover switches, cabling work should be undertaken by the bidder as part of
the project.

d. Al[ the Panel's shalt be metal clad, totally enclosed, rigid, ftoor mounted, air -
ins-ulated, cubical type suitable for operation on three phase / singte phase, 415 or
230 votts, 50 Hz

e. The panels shatt be designed for minimum expected ambient temperature of 45
degree Celsius, 80 percent humidity and dusty weather.

f. At[ indoor panets wilt have protection of lp54 or better. Att outdoor panels wit[ have
protection of lP65 or better.

g. Should conform to lndian Etectricity Act and rules (titt tast amendment).h. Att the 415 Ac or 230 volts devices / equipment tike bus support inlutators, circuit
breakers, sPDs, ws etc., mounted inside the switchgear shau be suitible for
continuous operation and satisfactory performance under the foltowing suppty
conditions.

Variation in supply vottage +/- 10%

+/-3Hz

17. DATA ACQUISITION SYSTE^{ / PLANT MONTTORTNG (for 10 kWp and above).

F91 systems of capacity l0 kwp and above, web based remote monitoring access of
which shalt also be provided to HAREDA software monitoring system foth tatest
configuration. lf needed access to A NRE sha[[ also be provided. -
PV array energy production: Digitat Energy Meters to tog the actual value of ACl DC
vottaql Current & Energy generated by the pv system trovided. Energy meter atong
with crlPT should be of 0.2s accuracy ctass. For Hybrid there shatt 5e provision ii
buitt in the Pcu to measure generated sotar energy as there is no option to instatt
separate solar generation meter.
string and.array Dc voltage, current and power, lnverter Ac output voltage and
current (Att 3 phases and [ines), AC power (Active, Reactive and Apparent), power
Factor and AC energy (Att 3 phases and cumulative; and frequincy i'ha[ be
monitored.
All instantaneous data shatt be shown on the computer screen.
software shall be provided for USB downtoad and analysis of DC and Ac parametric
data for individuat plant.
Provision for instantaneous lnternet monitoring and downtoad of historicat data shatt
be also incorporated.

PRIORIry FOR POWER CONSUMPTION:

Regarding the generated power consumption, in case of string inverter, priority need to
given for interna[ consumption first and thereafter any excess power can be exported to
grid.

PROTECTIONS

ll.

llr.

18.

19.
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The system should be provided with att necessary protections like earthing, Lightning,

and grid anti- islanding as fo[[ows:

i. Lishtninc and Over Voltaee Protection:

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

principat aim in this protection is to reduce the over vottage to a toterable value before

it reaches the Pv or other sub-systems components. The source of over vottage can be

tightening or any other atmospheric disturbance. The Lighting Arrestor (LA) is to be

made of 'tlZ" diameter (minimum) and '12 feet tong Gl spike on the basis of the

necessary meteorotogical data of the location of the projects. Necessary foundation for

hotding the LA is to be arranged keeping in view the wind speed of the site and

ftexibitity in maintenance in future. Each LA shall have to be earthed through suitabte

size earth bus with earth pits. The earthing pit shatt have to be made as per ls 3043.

LA shatt be installed to protect the array fietd, att machines and contro[ panels instalted

in the control rooms. Number of LA shatl vary with the capacity of SPV Power Plant &

tocation. Number of LA shoutd be in such a manner that total layout of sotar modules

shoutd the effective coverage of LA's.

For systems up to 'lo kwp the tightening arrester shal[ of conventional type and for

above 10 kWp systems it shoutd be of Earty Streamer Emission (ESE) type'

ii. Earthi nq Pr n:
Each array structure of the PV yard shatt be grounded properly. ln each array every

iii.

module should be connected to each other with copper wires, lug teethed washers

addition the tightening 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. Att metal casing/shietding of the plant shalt be thoroughty grounded

in accordance with lndian Etectricity Act/lE rules as amended up to date. The earthing

pit shatt be made as per lS: 3043. Atl the array structures and equipments/control

systems shatl be compulsority connected to the earth, separately. Number of earthting

shatt vary with the capacity of sPV Power Plant & tocation. G.l. /copper strips should

be used for earthling instead of G.l. wires.

LA shoutd be instatted to protect the array fietd & machines installed in the control

rooms. Number of LA shatt vary with the capacity of sPV Power Plant &location. Earth

resistance shall not be more than 5 ohms.

Sur{e Protection:
fnt-emat surge protection shalt consist of three MOV type surge-arrestors connected

from +ve and -ve terminats to earth (via Y arrangement)

iv. Grid lslandinq:
a ln the event of a

power-producing
prevents the Dc-

power faiture on the etectric grid, it is required that any independent
inverters attached to the grid turn off in a short period of time. This

to-AC inverters from continuing to feed power into smatt sections of

the grid, known as "istands."
io""r"d islands present a risk to workers who may expect the area to be unpowered,

and they may also damage grid-tied equipment. The RooftopPV system sha[[ be

equipped with istanding protection. ln addition to disconnection from the grid (due to
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islanding protection) disconnection due to under and over vottage conditions sha[] also
be provided.

b A manual disconnect pole isotation switch beside automatic disconnection to grid would
have to be provided at utitity end to isolate the grid connection by the utility personnel
to carry out any maintenance. This switch shall be tocked, if required, by the utility
personnel

20.

21.

CONNECTIVITY:
The user have to take approval/Noc from the concerned DISCoM for the connectivity,
technical feasibility, and synchronization of spv ptant with distribution network and
submit the same to HAREDA before commissioning of spv plant, however the supplier
have to extend atl technical hetp to the user for preparing the documents required for
getting the above ctearance from DISCO^is.

Reverse power relay shall be provided by bidder (if necessary), as per the local
DISCOM requirement.

The maximum capacity for interconnection with the grid at a specific voltage tevel
sha[[ be as specified in the Distribution code/suppty code and amended from time to
time. Following criteria have been suggested for selection of vottage levet in the
distribution system for ready reference of the sotar supptiers.

utilities may have voltage levels other than above, DlscoMs may be consutted before
finalization of the voltage levet and system shall be designed accordingty.

DRAWNGS & }TIANUALS:
i. one set of Engineering, electrical drawings and lnstattation and o&A4 manuats

are to be supptied at the time of installation of system. Bidders shall provide
complete technical data sheets for each equipment giving detaits of the
specifications along with make/makes in their bid atong wilh blsic design of thepower plant and power evacuation, synchronization atong with piotection
equipment.

ii. Approved lsl and reputed makes for equipment be used.

SAFETY MEASURES:
The bidder sha[[ take entire responsibility for electrical safety of the instattation(s)
inctuding connectivity with the grid and fottow att the safety rutes & regutationi
applicabte as per Electricity Act, 2003 and CEA guidetines etc. Att work shatt be
carried out in accordance with the latest edition of the lndian Electricity Act and rules
formed there under and as amended from time to time.

Plant Capacity Connecting voltage

Up to 10 kwp 240V-singte phase or 41SV-three phase as per
requirement of etectric connection of the consumer

Above 10kWp and up to 50
kwp

415V - three phase

22.
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23. CODES AND STANDARDS
The quatity of equipment supptied shall be controtled to meet the guidelines for
engineering design inctuded in the standards and codes [isted in the retevant lSl and

other standards, such as :

i. IEEE 928 Recommended Criteria for Terrestriat PV Power Systems'

ii. IEEE 929 Recommended Practice for Utitity lnterface of Residential and

lntermediate PV Systems.
iii. IEEE 519 Guide for Harmonic Control and Reactive Compensation of Static Power

Contro[[ers.
iv. Nationat Etectricat NEPA 70'(USA) or equivatent national standard.
v. National Etectricat safety code ANsl c2- (usA) or equivatent national standard.

vi. JRC Specification 503 (Version 2.2 March 199'l) or JPL Block V standard for PV

VII

modules.
The inverter manufacturer should attach efficiency certificate from lndependent

Third party Testing laboratory i.e. lEC, TUV, SNL/ERTL & STQC. PCU shoutd

confirm to IEC 61683 for efficiency measurements and IEC 60068 2 for
environmental testing. MPPT unit shoutd confirm to design qualification lEc 62093.

IEC 62116 for Anti lstanding
IEC 62109-1,lEC 62109'2 for safety
IEC 61727 FOR UTILITY INTERF

viii.
ix.
x.

TER}AS & NScoNDrTlo

1- F.O.R.:- The above rates are F.O.R. destination anywhere in Haryana at supplier's risk-

2- G.S.T. :- exctuding in above rates.

3 Delivery period (includes suppty, installation & commissioning)/ Time schedule,

Penatty/Liquidated Damages
a. The fime schedule for these systems shatl be as under:

Sotar Power
Plant

1

lkwp -50 kwp
(att Categories)

Time period for completing the
work which inctudes inspection,
supply, instaltation and
commissioning

2

3 months from the date of work
order

Date for the Pre
dispatch/at site inspection
of material to be offered
by the supplier r

3

Atleast 07 days prior to last
date of suppty of the
system

Atthough the supplier shatt give the date of inspection in the inspection offer
which ihoutd reach in the offlce of indenting Department at least 07 days before

the date of inspection proposed by the supptier. lt shalt be the sote responsibitity

of the supptiei to comptete the commissioning of systems in the defined time

oeriod. Time oeriod is ihe essence of the contract. GCRT Sotar Power ptant witl
Le taken as commissioned on the date of start of inverter and ready to

iynchronize, it witt not depend the instattation of solar generation meter/Bi-

Directionat meter by DlscoMs. However, submission of the sotar generation

meter (with CT, if required)/ bi.directionat meter atong with CT/PT shall be

submitted to the Dlscorvls for testing and instaltation'
Itiei receipt of catl for inspection with date for the inspection, the material

shatt be inspected by the Director, New & Renewable Energy

OepirtmentfnAhfOAlinO"nting officer or a committee authorized for this

puipot". lv\aterial shatt be diipatched after acceptance of the same by the

inioection Committee, if inspected at premises of the firm; The same shall be

i"ii"ti"J and commissioned after acceptance by the lnspection Committee, if
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inspected at site. However, the supptier may start civil work at any time even
before the inspection of material.

iii. lf the proposal for pre-dispatch inspection is received within defined & vatid
time period in the office ol Director, New & Renewabte Energy
Department/ HAREDA/indenting office from the supplier and inspection is not
carried out by the New & Renewable Energy Department due to any reasons
within 07 days of receipt of such [etter/offered date, the time period for suppty,
instaltation & commissioning witt be extended equivalent to detayed period,
from the next day of expiry of these 07 days titt the date of actual inspection
and no penalty wilt be imposed for this extended period.

b. Before ptacing the work order it witt have to ensure that site is ctear and feasibte in
a[] respect for instattation of system/ ptant. However, it witt be the sote responsibitity
of the supplier to be satisfied with the site through visit under intimation to PO/APO
of the district within 30 days of ptacing of work oider. Request, if any, received from
the supplier for any extension on ground of issue of site ctearance ifter above said
period witt be out rightly rejected.

4. Warianty: -

ll.

rll.

The warranty period shatt be five (5) years for complete system from the date of
commissioning and handing over of the system (or as per latest MNRE, Gol
guidelines).The contractor shall rectify defects devetoped in the system within
Warranty period promptly.
The manufacturer shoutd warrant the sotar Module(s) to be free from the defects
and/or failures for a period of twenty five (25) years from the date of
commissioning of the system
The predicted electrical degradation of power generated not exceeding 20% of
the minimum rated power over the 25 year period and not more than 10% after
ten years period of the futl rated original output.

The procedure to rectify the comptaint/service to be provided during
warrantee period is as fol[ows :

During the warrantee period, the firm shafl ensure proper functioning of the
systems and complaint, if any, forwarded to the supplier against the system,
witl have to be attended within 72 hours of foni'rarding such comptaints. lf any
part is to be procured then the user is to be informed and the systems shatt be
rectified within 7 days. The procedure to rectify the complaints shall be as
under:

a

b

The notice through E'mait/hard copy to rectify the complaints shall be issued
by the HQ/district officer/User to the supptier with copy to the New &
Renewabte Energy Department/HAREDA. This shatt be 

'iottowed 
by two

reminders on 3 days intervats each. The district office shalt maintain proper
record of the comptaints.
ln case of_failu-re_ to do so, penalty @ 0. i % of the system cost per day (subject
to max. 10% of the cost) after expiry of 07 days shatt be imposed. lf the iirm
does.not attend the comptaint within the max penatty period then the system
may be got repaired/ replaced from the performance security amount. ln case
whote performance security amount is utilized and complaint/i are stitt pending
then an online / registered notice witl be sent to ihe firm to attend th;
comptaint and if faited to attend the complaint within 7 days then firm may be
btacklisted and a tegat proceedings may be initiated against the firm for breach
the agreement. lf maximum penalty has been impoied, then the firm shatt
deemed to be considered as unfit to participate in att the tenders ftoated by
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iv.

New & Renewabte Energy Department/HAREDA in future for a period to be
dicided by competent authority, effective from the date of communication to
be conveyed by New & Renewable Energy Department/ HAREDA in written and
shatt be treated as unsatisfactory performer.
DGS&D/New & Renewable Energy Department/ HAREDA/the consignee witt have

the tiberty to get the sampte for the item(s) supptied tested from any of the
Govt. approved tab. at any time during the instaltation or warranty period to
ascertain the performance of the item(s) as per DNIT specifications. lf during
the tab test, sample fails then supplier has to repair/ replace the defective
systems within 15 days of issue of such notice' lf on the request of the supptier
more than one samples are drawn for lab test and any one of them fait the lab

test, bidder has to replace atl the defective system at his own cost.
The Contractor/supplier shatl continue to provide spare parts for at least two
years after the expiry of warranty period at the users cost. lf the contractor
iaits to continue to supply spare parts and services to users then New &
Renewable Energy Department/HAREDA/DGS&D shatt take appropriate action
against the firm which can be to ban the supplier for participating in future
tenders.
Survamitra: There is a Programme under MNRE to provide training to lTl

certificate and Diptoma holders on operation and maintenance of sPV devices

and systems and it is catled "suryamitra Skitt Devetopment Programme"' The

successfut contractor(s) witt preferably have to engage them in their seMce

centers. They may be engaged by the contractor to provide necessary repairs

and maintenince service inctuding instattation of the systems during the time
of execution.

5. Terms and Condition for Payments

The lndenting Departments would have option to telease payments in RTGS/ Electronics

a

b

The payments shatt be made by the indenting department/organisation as per the

foltowing terms and conditions:

70% after instattation of the system supported with Joint Commissioning Report

(Provisionat) signed by Supptier, representative of user organization & P.O' of the

concerned district atong with bitt & photographs of complete system.

19% payment on submiision of Finat Joint Commissioning Report {JCR), suPported

with'project completion report, duly signed by the supplier, district PO' However,

if the supptier su'bmits the sotar Generation meter (with cT, if required) and Bi'

Directionat meter (with C:|IPT, if required) and there is detay on the part of
DISCOMs for instattation of Net Meter beyond 15 Days of submission of the meters to
DISCOMs or beyond 15 days of instattation of system which ever is later, then this
payment to the Supptier may be released within next 15 days on the basis of
irrovisionat Joint commissioning Report & PCR( Status of submission of meters etc.

shatl be mentioned, if NM is pending for instattation at levet of user/DlSCOMs)'

10% payment to be released @ 2% at the end.of each year for 5 years, on

submission of satisfactory performance report of the systems duty certified by the

concerned district officer and user oR The said amount may be released against the

submission of bank guarantee of equat amount valid for five years from

commissioning of the Plant.
01% paymeni after completion of 25 year subject to not having any comptaint

regaiaing performance of the solar modutes as per performance warranty

conditions of lvlNRE, Gol.
lncome Tax shatt be deducted at source as per rutes.

c

d

e

mode also.
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Encts.a/a

Detay in payments to the supptiers beyond the stipulated credit period
indicated in the supply order, unless supported by cogent reasons and approved
by a higher authority, will attract penal interest on the defaulting amount @
Rs.25l- per rupees one takh per day of detay beyond the stiputated credit
period. Non provision of adequate budget witt be no ground for delay in
payments to the supplier.

6. INSPECTION:- The inspection of the material witl be carried out by the committee
constituted by lndenting Department or their authorized representatives at the premises
of the supptier before dispatch.
ln case, the material offered for inspection by the firm fails to meet the specifications
stipulated in Nlr/order/contract and the samptes are rejected by the lnspecting
committee, the lndenting Department witt have the right to tevy a penJtty at 0.1% of the
total order vatue. ln case, the materiat offered for inspection' faits during the 2nd
inspection atso, the lndenting Department witt have the right to increase the penatty to
0.25% of the totat order value. ln case, the material offere? faits during the 3,f and iinat
inspection also, the firm witl be tiabte for penat action inctuding forfeiture of EA{D, risk
purqh.ale, debarring/ btacklisting in future, and no further opportunity for inspection
would be provided to the supptier firm.

(OTHER TERAAS & CONDITIONS WILL BE AS PER DNIT AND SCHEDULE.B ATTACHED).

For & OnI
Deputy Director,

Suppties & Disposals, Haryana,
betritf ot covern- oi n.ri,"ril
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(

SCHEDULE J'A"

Accepted rates of M/s Himalayan sotar Art. Ltd. Ptot No. 237 HSIIDC lndustrial Estate, AliPUr

au*;fu, panchkuta- 1341 18, Emait:- clientmanaqr@himatavansolar.co.in, offer No. _Nil 
dated

02.09.2027 and your letter dated 13.09.2023, this office acceptance letter No. 17160 dated

18.10.2023 & your letter No. HMS/L-23I747 dated 10.11'2023'

Rates quoted in Rs. Per WP, excluding GST, FOR & PaYm
NIT.

ent and other terms & conditions as per

Negotiated rates
the HPPC meeting

(ln Rs.)

received inName of ltems5r, No.

125.96Batterv Bank): - 01 kWP,

niiinc'ot Llfepoa Battery Bank:- 25.6V (Nominat)/ 100AH' (Qtv' 15

Nos.)

r Power Ptants withRooftop Hybrid SotaCapacity of Grid Conn ected

9 4.99Battery Bank) 02 kWP,

niii"e r llr;poa Baiiery Bank:'25.6v (Nominat)/150AH (Qtv' 150

Nos.)

Flants withBybrid Sotar PowerCapacity of Grid Connected RooftoP2

87 .22Battery Bank) :- 03 kWP,

niiire'oi Lidpoa Battery Bank:- 25.6v (Nominat)/200AH' (Qtv' 62

Nos

Ptants withHybrid Solar PowerConnected RooftoPeapacity of Grid3

86.24Battery Bank): - 04 kWP,

nuiine'J ilr.;poa Battery Bank:- 48v (Nominat)/ 150AH' (Qtv' 30

Nos.

i Power Ptants withRooftop Hybrid SotaCapacity of Grid Connected4

8 5.26Battery Bank):- 05 kwP,
n"iineii Lif,;pOl Battery Bank:- 96v (Nominat)/ 100AH' (qtv' 26'8

Nos.

aPtants withHybrid Sotar PoweCapacity of Grid Connected Rooftop5

84.28Battery Bank):- 7.5 kWP.

niiing'oi LlrdpO+ Battery Bank:- 96v (Nominat)/'l50AH' (Qtv' 12

Nos

r Power Ptants withHybrid sotanected RooftopCapacity of Grid Con6

Batterv Bank) :- 10 kWP,

niiing'oi Llr.jpol Battery Bank:- 96v (Nominat)/200AH ' (Qtv' 6

Nos

Ptants withHybrid Sotar PowerCapacity of Grid Connected RooftoP7

'capacity may be interchanged between B'1 to B-7'

(Details specifications as *|. ,llf,ifftHi,lu:Tt bv vou and approved bv the

DETAILED TECHNTCAL SPECIFICATIONS

(GridconnectedSolarRooftopPhotoVottaic(sPv)powerptant.withbank)

The projects shall be installed and commissioned as per the technical specifications

given below.

1. DEFINITION'l 
Crla ionn".t"d Sotar Rooftop Photo Voltaic (SPV) power plant consists of SPV array,

Module Mounting Structure, lnverter (string or micro)/Power conditioning Unit (PcU)

consistingofMaximumPowerPointTracker(MPPT),andControls&Protections,
interconnectcabtesandswitches.PVArrayismountedonasuitab]estructure.Grid
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connected SPV power plant may be with or without battery and shoutd be designed with
necessary features to supptement the grid power during day time. Components and
parts used in the SPV power plants including the PV modutes, metattic structures,
cabtes, junction box, switches, inverters/PCUs, battery etc., should conform to the BIS

or IEC or internationat specifications, wherever such specifications are available and
applicabte.

. Solar PV system sha[[ consist of following equipments/components.. Sotar PV modules consisting of required number of Crystattine pV cetts.. Grid interactive lnverter /Micro lnverter/ Power Conditioning Unit with Remote
Monitoring System

. LiFePOr Battery bank (for Hybrid System). Mounting structures

. Junction Boxes.

. Earthing and tightening protections.

. IR/UV protected PVC Cabtes, pipes and accessories
2. SOI.AR PHOTOVOLTAIC A4ODULES:

i. Domesticatly manufactured pv Modute with domestically manufactured sotar pV
cells should be used.

ii. The PV modules should be made up of crystalline silicon sotar celts and must
have BIS certificate lor tS 14286 & tS 61730 (part-|, part il).iii. The efficiency of the pv modules should be minimum 16% and fitt factor shoutd
be more than 70%.

iv. PV modules must meet the latest specification of MNRE and the modets and
Manufacturers of PV Modutes shatt be included in the List of Models and
Manufacturers for solar PV Modules empenelled by MNRE as per its ALllA4 order
(and atso valid at the time of suppty of metera[ from time to time. The pV
modules used must quatify to the latest 8lS standards Crystattine Silicon Sotar
cett llodules. ln addition, the modules must conform io rs 61730 part-l -
requirements for construction & part 2 - requirements for testing, for safety
qualification or e4uivatent ls. The potential lnduced Degradation lilD; test for
solar modules will be mandatory as per MNRE condtions.v. Modute shall consists of Sotar Cet[ of minimum 5 Bus Bar technotogy.vi. The totat solar PV array capacity should not be less than capacity-1kwp) of sotar
power plant and shoutd comprise of solar crystaltine modules of minimum 300
Wp (with 72 cetts) and above wattage for the project above 5 kWp and of
minimum 250 Wp (with 60 cetts) and above wattage ior the project upio 5kWp.

.. Module capacity less than minimum of these wattage sha[ noi be accepted.vii. Protective devices against surges at the Dc side shatt be provided. Low vottage
drop bypass diodes shall be provided.

viii. The module frame shalt be made of corrosion resistant materials, preferabty
having anodized atuminum.

ix. The bidder shall carefutty design & accommodate requisite numbers of the
modules to achieve the rated power in his bid.

x. Other general requirement for the pv modules and subsystems shatt be the
Fotlowing:

a. The rated output power of any supplied modute sha[ have tolerance of plus 3% or
above

b. The. peak'power point voltage and the peak-power point current of any supptied
modu-[e and/or any module string (series connected modules) shal[ not vai by more
than 2 (two) per cent from the respective arithmetic means for alt modules and/or for
att modute strings, as the case may be

c. The module shatt be provided with a junction box with weather proof tid of seated
type and lP-65 rated.

d. l-V curves at STC shatl be provided with the module.
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ll.

i. The module should have the following minimum information laminated inside the
module.

. Made in lndia (to be subscribed in words )

. Company name /togo

. Model number

. Serial number
o Year of make

3. Warranties:
a. lAaterial Warranty:

l ateriat Warranty is defined as: The manufacturer should warrant the Sotar Module(s)

to be free from the defects and/or failures for a period of twenty five (25) years from

the date of commissioning of the system
Defects and/or failures due to manufacturing (it shoutd indicate the voltage and

rated wattage of the modute
Defects and/or failures due to quality of materials
Non conformity to specifications due to faulty manufacturing and/or inspection
processes. lf the sotar Modute(s) fails to conform to this warranty, the manufacturer

wilt repair or reptace the solar modute(s), at the owneB sole option.
b. Performance Warranty:

ii. The predicted etectricat degradation of power generated not exceeding

20%oftheminimumratedpoweroverthe25yearperiodandnotmorethan
10% after ten years period of the full rated original output'

4. ARRAY STRUCTURE (TAODULE T1OUNTING STRUCTURE):

lAodule mounting structure (lrtlrts) shoutd be of Hot Dipped Gatvanised lron (HDGI), of

prescribed specifications given betow, for mounting of SPV modutes at site. The panel

frame structure shoutd be capabte of withstanding a minimum wind speed load of 150

l${ per hour, after grouting and instattation. trtl S shoutd be sturdy & designed to assist

sPV Modules to render maximum output. The hardware (fasteners) used for

installation of SPV Modules & M AS should be of suitable Stainless Steet (SS 304). Each

fil^{S should be with minimum four legs grouted on pedestats of minimum 300X300X250

mm with anchoring/ chipping & chemicat sealing of foundation based on RCC roof.

Foundation botts of stainless /Gl steel should be at least 300 mm long'

Its size should be with reference to the specifications of the selected make SPV

modules. Anti Theft Nut Bolts of s5 (with washers) should be used for mounting

modutes for better theft proofing.

1. Hot Dipoed Galvani lron (HDG structure should meet the followine minimum

Ilt.
tv.

soecifications:

Rafter : 6OmmX60mmX3.2mm or 60mmx45mmx15mmX2.6mm

Purtin : 90mmX45mmX15mmX2.6mm

Verticat Post : 60mmX60mmX3.2mm or 60mmX45mmX15mmX2'6mm

Base Ptate : 200mmX200mmX8mm

Top Plate : 176mmx176mmx8mm

2. &cds!!q:Th-e Ciloundation shatt have to be designed on the basis of the weight of the

structure with modute and minimum wind speed of the site, i.e. 150 Km/hour.
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Normally, each MA S shoutd be with minimum four legs grouted on pedestats of proper
size. However, for sheds CC work witt not be required. Thestructure shatt be grouted
with fasteners with chemical sealing to withstand the required wind vetocity. Angte of
inctination shalt be between 150 to 300, however angte of inctination may be changed
as per site reguirement.

. CC Pittar size sha[[ be: 300mmX300mm)050mm

. For Pillars: Cement: Concrete: Sand Ratio:: 1:2:3. krews shall be Grouted in the Stab of roof up to depth of 50 mm, if cemented
stab is there.

. Lengths of rafter/Purtin may be changed as per site requirement.

sufficient numbers of verticat post sha[ be provided so that the structure may not
bent. However, if the system to be instatled on the rooftop having tin/ asbestos sheet
shed, foundation is not possible, then may be instatted in such a way to withstand the
prescribed wind velocity.

3. specifications For lnverterll,/ricro lnverter/power conditioning Unit (pcU):
As sPV array produce direct current etectricity, it is necessary to co-nvert this diiect
current into alternating current and adjust the voltage tevels to match the grid
voltage. Conversion shall be achieved using an etectronic Inverter and the associated
control and protection devices. Au these components of the system are termed the
"lnverter". ln addition, the inverter sha[[ also house A4ppr (Maximum power point
Tracker), an interface between sotar pv array & the lnverter, to the power
condit'ioning unit/inverter shoutd also be DG set interactive, if necessary. lnverter
output should be compatible with the grid frequency. Typicat technica[ features of
the inverter shatl be as foltows:

Specifications of lnverter
Parameters Detaited Specifications

Switching devices IGBT

Capacity apacity of the lnverter sha[[ not be less than
solar PV array capacity.
Rated C

Control icroprocessor / DSP

NominaI Vottage 0V 1415V as the case may be

Voltage range
ree Phase: Shalt work from 't80 Votts to 270 Votts per
ase

VoIS n Ple hase Sha tt work romt ao o tts 2o 07 ts

h

Operating frequency/
range

50 Hz(47to52 Hz)

Grid Frequency
Synchronization range

ti forHz3 or more ats como Ieb ch ronlza ontipa 5yn
h Set )

Waveform ineWave

Harmonics side total harmonic current distortion < 5%

Rippte tage ripple content shalt not be more thanl%.DCvol
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inverters shoutd be tested as per IEC standards/ as per
latest MNRE Specification. The fottowing criteria should be

benchmarking efficiency criteria for the Grid tied
(centra[/string/ micro) inverter

nominal vottage and fut[ load is ,95%

For load >25% is >92%.

The benchmarking efficiency criteria for Grid Tied
PCU of capacity . 5KW: >85% and for capacity >

5KW: >90%.

No load losses should not be more than 5%'

ollowed :

Efficiency

mum losses in steep mode: 2W Per 5kW
mum losses in stand-by mode:10W

Losses

gree of protection: Minimum lP'21 and 22 for indoor use

lP-65 certification for outdoor use.
Casing protection levels

houtd with stand from-10 to +50 deg. CelsiusTemperature
td with stand upto 95% (relative humidity)Humidity

Comptetely automatic including wake up,

(phase- [ocking)andshutdown
synchronization

0peration

power point tracker shalt be integrated in the
nverter to maximize energy drawn from the array.
PPT range must be suitable to individuat array

mum

Itages in power packs.

MPPT

ins Under / Over Vottage

r/Under grid frequencY

r temperature

rt circuit
ghtening

urge vottage induced at output due to externa I source

ti lstanding (for grid synch. mode)

tadan oIIOvender oltteBa U getagery

Protections

nverter/PCU voltage & current
ns Vottage, Current & FrequencY

ystem Mimic & Faults
PV Vottage, Amps & KWH

System Monitoring
Parameters

rate disptays on the front Panel:

DC input vottage

current

Vottage ( alt 3 phases, in case of 3 phase)

current ( atl 3 phases in case of 3 phase)

bient temperature

lnstantaneous & cumutative output power

Daity DC energY Produced

Battery Vottage (in case of Hybrid PCU)

Recommended LCD

Displayon Front Panet

0vercurrent
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Communication interface R5 485 / RS 232
PCU shalt also house MPPT (Maximum Power Point Tracker),

interface between Solar PV array to the power
onditioning unit/inverter should also be DG set
nteractive.

Power Factor > 0.9

THD

Test Certificates The inverters should be tested from the MNRE approved
test centres / NABL /BlS /lEC accredited/authorised
testing- calibration [aboratories. ln case of imported power
conditioning units, these shoutd be approved by
international test houses.

5. No. Description 5pecification

1 Battery Type LiFePOa

2 Working temperature range
(both for charging &
discharging)

20-60 Deg. C

3 Minimum capacity of 3.2V (Nominat), 20Ah, with

a. The total capacity of the lnverters/Micro lnverters/pcU shatt not be less than the
capacity of the Sotar Power Plant.

b. lnverter/Micro lnverter/pcu shatt be capabte of complete automatic operation
including wake-up, synchronization & shutdown.

c. The output of power factor of inverter/ Micro lnverter/PCU is suitabte for a[[ voltage
ranges or sink of reactive power, inverter shoutd have internal protection
arrangement against any sustainable fault in feeder line and against the tightning on
feeder.

d. Built-in meter and data .logger to monitor ptant performance through external
computer shall be provided (providing computer is not part of DNlr & is iir the scope
of user).

e. Antj-islanding (Protection against lslanding of grid): The inverter/Micro lnverter/pcu
shalt have anti islanding protection in conformity to IEEE ,1547 tuL 1741t lEc
62116/1516169 or equivalent BIS standard.

f. ln lnverter/ Micro lnverter/pcU, there shau be a direct current isolation provided at
the output by means of a suitable isotating transformer.g. The inverter generated harmonics, ftiaker, Dc injection limits, voltage Range,
Freq.uency Range and Anti-lslanding measures at the point of connection to-the utitity
services should fotlow the latest cEA (Technical standards for connectivity
Distribution Generation Resources) Guidetines.

h. The inverter should compty with appticable IEC/ equivatent Bls standard for efficiency
measurements and environmental tests as per standard codes lS/lEC 6.16g3 and IEC
60068'2.(1,2,14,3o)/ Equivatent Bts std./EN5o53o,tEc 61727 (att ctauses except clause
5.2.2). in case of clause 5.2.2, ir shoutd withstand the ovei/under frequency in the
range 47 to 52 Hz

i. he MPPT units environmental testing should qualify IEC 6006g-2 (1, Z, 14, 30) /
Equivatent 8ls std. The junction boxes/ enclosures shoutd be lp 65 lforoutdoor)i lp 54
(indoor) and as per IEC 529 specifications.

6. EATTERY BANK (in case of Hybrid system)
The battery bank shoutd be Lithium Ferro phosphate (LiFepO4) having given
capacity. The other feature of battery should be:-
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7

individuaI Celts 3C cett rating

4 Type of Cett Prismatic

Battery shoutd have a certificate of testing as per tender requirement from any

MNRE/BlS/NABL/lEC approved laboratory'

The Lithium Ferro Phosphate battery bank needs a very good "Battery

Management System (BMS)" to ensure the proper charging and discharging of
each cell of battery with proper protection of battery when temperature is

reaching beyond battery permissibte limits.

INTEGRATION OF PV POWER WITH GRID:

The output power from sPV woutd be fed to the inverters/PCU which converts Dc

produced by sPV array to AC and feeds it into the main electricity grid after

iynchronizaiion. ln case of grid faiture, or low or high voltage, sotar PV system sha[[

be out of synchronization and shatt be disconnected from the grid. 4 pote isotation.of

inverter output with respect to the grid connection need to be provided. solar

Generation i,teter(s) and bidirectional energy meter, as per HERC Net Metering

Regulations should also be installed in the campus/buitding of benellcilry'
ThE sotar generation meter and Bi-directional meter atong with CTIPT (if required)

with surge-Protection Device (sPD) of o.2s accuracy class is in the scope of bidder. For

LT connection the accuracy shalt be as per requirement of D|SCOMs

cEA guideline 2013 for interconnecting solar power with Grid sha[[ be fottowed.

ierti?ication of lslanding protection in the inverter from the manufacturer of the

equipment shatt be mandatory. This shatt be arranged by the supptier from the

manufacturer.
Technicat Standards for lnterconnection:

lt.

iii.
iv.

S.No. Requirements Reference

1 Reference to
regutations

Conditions for SuPPtY

of Etectricity of Distribution
Licensees

7 OverallGrid
Standards

Reference to
reguIations

Central Etectricity Authority
(Grid Standards) Regu[ations
2010

3 Equipment Appticable industry
standards

IEC standards/ lS

4 Safetyand
Suppty

Reference to
regulations, Chapter
lll (General SafetY
Requirements)

Central Electricity Authority
(Measures of Safety and
Etectricity Suppty)
Regulations, 20'10 and

uent amendmentsS

5 Meters Reference to
regutations and
additionaI conditions
issued by the
Commission.

Central Etectricity Authority
(lnstaltation & Operation of
Meters) regutations 2006 and
subsequent amendments

Harmonic
Current

Harmonic current
injections from a
generating station
shatl not exceed the
[imits specified in

IEEE 519 retevant CEA
(Technicat Standards for
Connectivity of the distributed
generation resource)
regutations 2013 and
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IEEE 519 subsequent amendments
7 Synchronization Photovoltaic system

must be equipped
with a grid
frequency
synchronization
device, if the system
is using synchronizer
inherently buitt into
the inverter than no
separate synchronizer
is required.

e Vottage The voltage-
operating window
shoutd minimize
nuisance tripping and
should be under
operating range of
80% to 110%ofthe
nominaI connected
voltage. beyond a
clearing time of 2
seconds, the
Photovoltaic system
must isolate itself
from the grid.

Relevant CEA (Technicat
Standards for Connectivity of
the distributed generation
resources) regutations 2013
and subsequent amendments.

9 Fticker Operation of
Photovottaic system
shouldn't cause
vottage flicker in
excess of the limits
stated in IEC 61000
or other equivalent
lndian standards, if
any

10. Frequency

11. DC lnjection Photovottaic system
shoutd not inject DC
power more than 0.5%
of fu[[ rated output
at the interconnection
point. or 1% of

rated inverter output

Relevant CEA regulations
2013 and subsequent if
any, (Technical Standards for
Connectivity of the distributed
generation resource)
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current into
distribution system
under any operating
conditions
White the output of
the inverter is greater
than 50%, a lagging
power factor of
greater than 0.9 shatt
be maintained

PowerFactor12.

The Photovottaic
system in the
event of voltage or
frequency variations
must island/
disconnect itself
within IEC standard
on stipulated Period

lslanding and
Disconnection

13.

The inverter should
have the facitity to
automatically switch
off in case of overload
or overheating and
shoutd restart when
normaI conditions are
restored

Overloadand
Overheat

14.

For interconnecting
Modutes, Connecting
modutes and junction
Boxes and junction
boxes to inverter, DC

copper cable of ProPer
sizes shatt be used. To
connect inverter with
AC panet aluminium
cable of proper size
shatt be used. Att the
internal cabtes to be
used in the systems
shatl be included in
the cost white 100
mtr. AC aluminium
cabte of proper size to
be used to connect
inverter/Micro
lnverter/PCU to AC
paneI shat[ be included
in the cost of the
system.
lf Micro lnverter are
used then there is no
requirement of Dc
Cables.

Cabte15 Relevant CEA regutations
2013 and subsequent if
any, (Technical Standards for
Connectivity of the distributed
generation resource)
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a. Att switches and the circuit breakers, connectors shoutd conform to IEC 60947, part l,
ll and lll/ 1560947 part l, ll and lll.

b. The change-over switches, cabting work shoutd be undertaken by the bidder as part of
the project.

8. JUNCTION BOXES FOR CABLES FROM SOLAR ARRAY:
The junction boxes shall be made up of FRP (Hensel or equivalent make)/pp/ABS with
dust, water and vermin proof. lt shoutd be provided with proper tocking
arrangements.

Series / Array Junction Box (SJB/AJB) (whichever is required): Al[ the arrays of the
modutes shall be connected to DCCB. AJB shalt have terminals of bus-bar arrangement
of appropriate size Junction boxes sha[[ have suitabte cable entry with suitabte
gtanding arrangement for both input and output cables. suitabte 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 identify interconnections. Every AJB should have suitabte
arrangement Reverse Blocking diode of suitabte rating. Suitabte SPD, suitabte lsolation
switches to isotate the Dc input to lnverter has to be instatted in AJB for protection
purpose. Thus AJB should have Dc isotator for disconnecting the arrays from inverter
input. lf in any case diodes, HRC Fuses, spDs and isolators are instatted in the string
inverters, then there is need to instatl these again in AJB. lf some of these safety
gadgets are not instatted in string lnverter it should be instatted in AJB. cabte
interconnection arrangement shatt be within conduit pipe on saddtes installed
properly. cabte connection shoutd be done in such a manner that fautt findings if any,
can be identified easily. The cables shoutd be connected in such a manner that clamp
meter can be comfortably inserted around the individuat cables to measure the data
like current, voltage etc. AJB shoutd also be marked as Al, A2, & so on. wherever
conduits are laid on watl/roof or ground, then it should be suitably taid in cabte tray
or appropriate civil structure which should be at least four inches above rooflground
levet.

However, if the inverter/PCU is equipped with inbuilt Junction Box, the cables may be
connected directty to the ports provided in the inverter/pcU and no separate Junction
Box is required. lf Micro lnverter is used, then DCDB and AJB witt not be required.

9. PROTECTI ON & SAFETY:

Both Ac & Dc tines have suitable McB/lytccB, contractors, spD, HRc Fuse etc to auow
safe start up and shut down before & after string inverter instalted in the system. string
inverters shoutd have protections for overtoad, surge current, high remperature, over/
under voltage and over/ under frequency & reverse potarity. The complete operation
process & safety instructions shoutd printed on the sticker & suitably pasted on the near
i nverters.

Inverter shoutd have safety measures to protect inverter from reverse short circuit
current due to [ightening or line faults of distribution network.

centrat/string lnverter or pcU should be suitably placed in covered area on a suitabte
platform or wall mounted or concrete ptatform (9n rubber mat) with complete safety
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measure as per norms. The micro inverter (if instatted) should be installed near the
SPV module and should have protection of water & dust and sha[[ with stand at a
temperature of 65 degree Centigrade.

lO.INVERT ER/ARRAY SIZE FdTIO:
The combined wattage of a[[ inverters shoutd not be less than rated capacity of power

ptant under STC in KW.

Maximum power point tracker shatl be integrated in the inverter to maximize energy

drawn from the array.
11.AC COMBINER BOX BOARD (ACCB):

This shatt consist of box sha[[ consists of grid interphase panel of good quatity FRP/

suitabte powder coated metal casing. one Electronic Energy Meter (0.2S Class), lSl

make, Singte/Three Phase duty tested by DISCOMs (Meter testing Division) with

appropriate cT (if required), of good quatity shalt have to be installed at suitable

ptaced to measure the power generated from SPV Power Ptant, as per HERC Net

Metering Regulations. Proper rating l ccB & HRC fuse and AC SPDs shatl be instalted to

protect feeders from the short circuit current and surges as per the requirement of

the site. operation AC lsolator Switch of Grid connectivity should be such that it
can be switched ON or OFF without opening the ACCB.

12.EAry!8E:
IiiEEGs stroutd be of copper as per lS and should be of 650V/1.1 KV grade as per

requirement. A[[ connections shoutd be property made through suitabte lug/terminal

crimped with use of suitabte proper cabte glands. The size of cables/wires should be

designed considering the tine loses, maximum load on tine, keeping vottage drop

within permissibte timit and other retated factors. The cable/wire should be of

lSl/lso mark for overhead distribution. For normal configuration the minimum

suggested sizes of cables are:

Module to
modu[e/AJB

AJBS tO MJB/ DCCB/
lnverter/ PCU

asq mmlangte core) DC Cabte (not reguired if Micro lnverter are

used)

. U[ to capacity of l0 kwp Sotar Ptant, minimum 4sq mm
(Singte/Doubte core) DC Cabte, with respect to current ratings

of designing

For capacity more than 10 kwp& uP to 20 kwp Sotar Plant,
minimum 6sq mm (Singte/Double core) DC Cabte, with respect

to current ratings of designing

For capacity more than 20 kWp Sotar Plant, minimum 10sq mm
(Singte/Double core) DC Cabte, with respect to current ratings

of designing.

lnverter to ACCB/
Distribution board

AC Cabte as per design & rating

The size & rating of the cabtes may vary depending on the design & capacity of SPV Power

plant. However, DC cabtes are not required if micro inverters are used in the system'

1 3. CABLE TRAY:
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The bidder has to disptay a board at the project site mentioning the fottowing:

. Plant Name, Capacity, Location, Type of Renewabte Energy ptant (sotar), Date of
commissioning, details of tie-up with transmission and distribution companies, power
generation and Export FY wise.

. Financial Assistance details from HAREDA/MNRE/Any other financial institution apart
from [oan. This information shalt not be timited to poect site but also be disptayed
at site offices/head quarter offices of the successful bidder. The size and type of board and display shall be approved by Engineer-in-charge before
site inspection.

. DANGER BoARDS: Danger boards shoutd be provided as and where necessary as per lE
Act. /lE rules as amended up to date.

15. IAANUAL DISCONNECTION SWITCH:

It should be provided to isolate the system from Grid which shoutd be outside of ACCB.

16. AC DISTRIBUTION PANEL BOARD:

'1. Ac Distribution Panel Board (DpB) shatl control the Ac power from pcu/ inverter, and
should have necessary surge arrestors. lnterconnection from ACDB to mains at Li gus
bar while in grid tied mode.

2. A[[ switches and the circuit breakers, connectoB should conform to lEc 60947, part l,
ll and lll/ 1560947 part t, il and ilt.

3. The changeover switches, cabling work shoutd be undertaken by the bidder as part of
the project.

4. Att the Panel's shall be metal ctad, totally enclosed, rigid, ftoor mounted, air _

ins^ulated, cubica[ type suitabte for operation on three phise / singte phase, 415 or
230 volts, 50 Hz

5. The panels shatl be designed for minimum expected ambient temperature of 45
degree Celsius, 80 percent humidity and dusty weather.

6. Atl indoor panets wi[[ have protection of lp54 or better. A[ outdoor panels will have
protection of lP65 or better.

7. Shoutd conform to lndian Etectricity Act and rules (titt tast amendment).
8. Att the 415 Ac or 230 votts devices / equipment tike bus support iniutators, circuit

breakers, sPDs, ws etc., mounted inside the switchgear shatt be suitible for
continuous operation and satisfactory performance under the fouowing supply
conditions.

Att the cabtes should be laid in appropriate Gl cable tray as per the requirement of the
site, No cable shoutd be laid directly on ground or wa[[ cable tray shoutd be laid such
that there is gap of at teast two inches above ground/rooflwall.

14.DISPLAY BOARD:

Variation in suppty vottage +/- 10%

ariation in suppty frequency +l-3Hz

DATA ACQUISITION SYSTEi / PLANT T ON|TOR|NG (for t0 kWp and above).
F9r. systems of capacity 10 kwp and above, web based remote monitoring access of
which shall atso be provided to HAREDA software monitoring system iith tatest
configuration. lf needed access to MNRE shalt atso be provided.

17.
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18.

19.

PV array energy production: Digital Energy Meters to log the actual value of AC/ DC

voltage, Current & Energy generated by the PV system provided. Energy meter along
with CT/PT should be of 0.2S accuracy class. For Hybrid there sha[[ be provision in
built in the PCU to measure generated solar energy as there is no option to install
separate solar generation meter.
String and array DC Vottage, Current and Power, lnverter AC output vottage and

current (Att 3 phases and lines), AC power (Active, Reactive and Apparent), Power

Factor and AC energy (Att 3 phases and cumutative) and frequency shatt be

monitored.
Alt instantaneous data sha[[ be shown on the computer screen.
Software shatt be provided for USB downtoad and analysis of DC and AC parametric

data for individual ptant.
Provision for instantaneous lnternet monitoring and download of historical data shatt

be also incorporated.

PRIORITY FOR POWER CONSUi{PTION:

Regarding the generated power consumption, in case of string inverter, priority need to
given for internal consumption first and thereafter any excess power can be exported to

grid.

PROTECTIONS

The system shoutd be provided with atl necessary protections like earthing, Lightning,

and grid anti- istanding as foltows:

i. Lishtnin q and Over Voltare Protection:

The sPV Power Plant shatt be provided with tightening and over voltage protection. The

principat aim in this protection is to reduce the over voltage to a toterab[e 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 tong Gl spike on the basis of the

necessary meteorotogicat data of the location of the projects. Necessary foundation for

hotding the LA is to be arranged keeping in view the wind speed of the site and

ftexibitity in maintenance in future. Each LA shatl have to be earthed through suitabte

size earth bus with earth pits. The earthing pit shatt have to be made as per ls 3043.

LA shatt be installed to protect the array fietd, att machines and controt panels installed

in the control rooms. Number of LA shatt vary with the capacity of SPV Power Plant &

tocation. Number of LA shoutd be in such a manner that total tayout of sotar modutes

shoutd the effective coverage of l-A's.

For systems up to 10 kwp the tightening arrester shatt of conventional type and for

above 10 kWp systems it should be of Early Streamer Emission (ESE) type'

II Earthinc Protection:
Eath array structure of the PV Yard sha[[ be grounded property. ln each array every

modute should be connected to each other with copper wires, tug teethed washers

addition the tightening arrestor/masts shatt also be provided inside the array fietd.
provision shatt be kept for shorting and grounding of the PV array at the time of

maintenance work. Att metal casing/shietding of the ptant shatl be thoroughly grounded

in accordance with lndian Etectricity Act/lE rules as amended up to date. The earthing
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pit shatt be made as per lS: 3043. Att the array structures and equipments/control
systems shatl be compulsorily connected to the earth, separately. Number of earthting
shatt vary with the capacity of SPV Power Plant & location. G.l. /Copper strips should
be used for earthting instead of G.l. wires.

LA shoutd be instatted to protect the array fietd & machines installed in the control
rooms. Number of LA sha[[ vary with the capacity of spv power ptant &location. Earth
resistance sha[[ not be more than 5 ohms.

iii. Surqe Protection:
lnternal surge protection shatt consist of three l ov type surge-arrestors connected
from +ve and -ve terminals to earth (via y arrangement)

iv. Grid lslandin q:
a ln .the event of a power faiture on the etectric grid, it is required that any

independent power-producing inverters attached to the grid turn off in a short period
of time. This prevents the Dc-to-Ac inverters from co-ntinuing to feed power into
smatl sections of the grid, known as ,,istands.,,

Powered islands present a risk to workers who may expect the area to be unpowered,
and they may atso damage grid-tied equipment. The Rooftoppv system shall be
equipped with islanding protection. ln addition to disconnection from the grid (due to
istanding protection) disconnection due to under and over voltage conditions shalt
also be provided.

A manual disconnect pole isolation switch beside automatic disconnection to grid
would have to be provided at utitity end to isolate the grid connection by the utiiity
personnel to carry out any maintenance. This switch sh;tt be locked, if iequired, by
the utitity personnel

CONNECTIVITY:
The user have to take approvat/Noc from the concerned DlscoM for the connectivity,
technical feasibitity, and synchronization of spv ptant with distribution network and
submit the same to HAREDA before commissioning of spv ptant, however the supptier
have to extend att technical hetp to the user for preparing the documents required for
getting the above clearance from DISCOMs.

Reverse power retay shalt be provided by bidder (if necessary), as per the tocal
DISCOM requirement.

The maximum capacity for interconnection with the grid at a specific vottage tevel
shall be as specified in the Distribution code/supply code and amended from time to
time. Fotlowing criteria have been suggested for selection of voltage level in the
distribution system for ready reference of the solar supptiers.

b

20.

Plant Capacity

40V-singte phase or 41sv-three phase as per
requirement of electric connection of the consumer

7

Above l0kWp and up to 50
kwp

415V - three phase

utitities may have voltage levels other than above, Dlscofi{s may be consulted before
finalization of the vottage level and system shall be designed accordingly.
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21. DRAWINGS & 
'{ANUALS:One set of Engineering, electrical drawings and lnstattation and O&M manuals are to

be supptied at the time of instauation of system. Bidders shatt provide comptete
technica[ data sheets for each equipment giving detaits of the specifications atong

with make/makes in their bid along with basic design of the power ptant and power

evacuation, synchronization atong with protection equipment.
Approved lsl and reputed makes for equipment be used.

CODES AND STANDARDS
The quality of equipment supplied shall be controlled to meet the guidetines for

engineering design inctuded in the standards and codes listed in the relevant lsl and

other standards, such as :

IEEE 928 Recommended Criteria for Terrestrial PV Power Systems'

IEEE 929 Recommended Practice for utitity lnterface of Residential and

lntermediate PV Systems.
IEEE 519 Guide for Harmonic control and Reactive compensation of static Power

Controtlers.
Nationat Electricat NEPA 7O'(USA) or equivatent national standard'
National Etectricat safety code ANsl c2- (usA) or equivalent national standard.

JRC Specification 503 (Version 2.2 March 1991) or JPL Btock V standard for PV

modules.
The inverter manufacturer should attach efficiency certificate from lndependent

Third party Testing laboratory i.e. lEC, TUv, SNL/ERTL e STQC' PCU shoutd

confirm to lEc 61683 for efficiency measurements and IEC 60068 2 for
environmental testing. MPPT unit should confirm to design quatification lEc

62093.
IEC 62116 for Anti lslanding
IEC 62109-1, IEC 62109-2 for safety
IEC 61727 FOR UTILITY INTERF

Il.

23.

I
lt

iii.

iv.

vt.

vii.

v I
ix
x

TE & COND oNs
,l- F.o.R.:- The above rates are F.O.R. destination anywhere in Haryana at supptier's risk.

2- G.S.T. :- excluding in above rates.

3- Delivery period (includes supply, installation & commissioning)/ Time schedule,

Penalty/Liquidated Damages
a. The time ichedute for these systems shatt be as under:

Dale for the pre
dispatch/at site inspection
of material to be offered
by the supptier #

3

Atteast 07 days prior to last
date of supply of the
system

Capacity of
Solar Power
Ptant

1

lkWp -50 kWp
(att Categories)

Time period for comPteting the
work which inctudes insPection,
suppty, installation and
commissioning

2

3 months from the date of work
order
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22. SAFETY MEASURES:
The bidder shatt take entire responsibitity for electrical safety of the instaltation(s)

inctuding connectivity with the grid and follow all the safety rules & regulations

appticabte as per Electricity Act, 2003 and CEA guidelines etc. Att work shatl be

carried out in accordance with the latest edition of the lndian Electricity Act and rules

formed there under and as amended from time to time.



.

lll.

Although the supplier shatt give the date of inspection in the inspection offer
which shoutd reach in the office of indenting Department at teast 07 days before
the date of inspection proposed by the supptier. lt shatt be the sote
responsibitity of the supptier to comptete the commissioning of systems in the
defined time period. Time period is the essence of the contract. GCRT Sotar
Power plant will be taken as commissioned on the date of start of inverter and
ready to synchronize, it wi[[ not depend the installation of solar generation
meter/ Bi-Directional meter by DlSCOlrts. However, submission of the sotar
generation meter (with CT, if required) / bi -directionat meter along with CTlpT
shatt be submitted to the DISCOMs for testing and instaltation.
After receipt of call for inspection with date for the inspection, the material
shatt be llspglted by the Director, New & 

'Renewabte 
Energy

Department/ HAREDA/indenting officer or a committee authorized for thli
purpose. Material shatt be dispatched after acceptance of the same by the
lnspection Committee, if inspected at premises of the firm; The same snilt be
instatted and commissioned after acceptance by the lnspection Committee, if
inspected at site. However, the supplier may start civit work at any time even
before the inspection of materiat.
lf the proposat for pre-dispatch inspection is received within defined & vatid
time period in the office of Director, New & Renewable Energy
Department/HAREDA/indenting office from the supptier and inspection is n6i
carried out by the New & Renewabte Energy Department due to any reasons
within 07 days of receipt of such tetter/offered date, the time period for suppty,
installation & commissioning witt be extended equivatent to detayed perioi,
from the next day of expiry-of these 07 days titt iriu aut" of actuai inspection
and no penatty witt be imposed for this extended period.

The warranty period shatt be five (5) years for complete system from the date of
commissioning and handing over of the system (or as per tatest MNRE, Gol
guidelines).The contractor shatt rectify defects developed'in the system within
Warranty period promptty.
The manufacturer shoutd warrant the sotar AAodute(s) to be free from the defects
and/or failures for a period of twenty five (25) years from the date of
commissioning of the system
The predicted electrical degradation of power generated not exceeding 20% of
the minimum rated power over the 25 year period and not more than tb% after
ten years period of the futl rated original output.

The procedure to rectify the comptaint/service to be provided during warrantee
period is as foltows :

During the warrantee period, the firm shatt ensure proper functioning of the
systems and complaint, if any, forwarded to the supplier against the system,
witl have to be attended within 72 hours of forwarding such comptaints. lf any
part is to be procured then the user is to be informed and the systems shatt be

b. Before placing the work order it witt have to ensure that site is clear and feasibte
in a[[ respect for instaltation of system/ ptant. However, it witt be the sole
responsibitity of the supptier to be satisfied with the site through visit under
intimation to po/Apo of the district within 30 days of placing o1 work order.
Request, if any, received from the supptier for any eitension on glound of issue of
site clearance after above said period witt be out rightty rejected-.

4. Warranty: -

.

iii.
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rectified within 7 days. The procedure to rectify the complaints shall be as

under:

v .

vltt.

5. Terms

i.

ii.

The notice through E-mait/hard copy to rectify the complaints shalt be issued by
the HQ/district officer/User to the supplier with copy to the New & Renewabte

Energy Department/HAREDA. This shatt be followed by two reminders on 3 days

intervals each. The district office sha[[ maintain proper record of the complaints.
ln case of failure to do so, penalty @ 0.'l % of the system cost per day (subject to
max. 10% of the cost) after expiry of 07 days shall be imposed. lf the firm does

not attend the complaint within the max penatty period then the system may be

got repaired/ reptaced from the performance security amount. ln case whole
performance security amount is utitized and comptaint/s are sti[[ pending then an

online / registered notice witt be sent to the firm to attend the complaint and if
faited to attend the complaint within 7 days then firm may be btacklisted and a

tegal proceedings may be initiated against the firm for. breach the agreement. lf
miximum penatiy has been imposed, then the firm shall deemed to be considered

as unfit to participate in att the tenders floated by New & Renewable Energy

Departmenti HAREdA in future for a period to be decided by competent authority,
effective from the date of communication to be conveyed by New & Renewable

Energy Department/HAREDA in written and shatl be treated as unsatisfactory
performer.
bGS&OlNeu, & Renewable Energy Department/HAREDA/the consignee will have

the tiberty to get the sampte for the item(s) supptied tested from any of the Govt.

approved-tab. at any time during the installation or warranty period to ascertain

the performance of the item(s) as per DNIT specifications. lf during the tab test,

sampte faits then supplier has to repair/ reptace the defective systems within 15

dayi of issue of such notice. lf on the request of the.supptier more than one

samptes are drawn for lab test and any one of them fait the lab test, bidder has to
reptace att the defective system at his own cost.

The contractor/supptier shall continue to provide spare parts for at teast two
years after the expiry of warranty period at the users cost. lf the contractor fails

io continue to supp[y spare parts and services to users then New & Renewabte

Energy Department/HAREDA/DGS&D shatt take appropriate action against the firm
which can'be to ban the supplier for participating in future tenders.
Survamitra: There is a Programme under MNRE 

. 
to provide ,tra]ning to lTl

GrtificaG and Diptoma hotders on operation and maintenance of sPV devices and

systems and it is catted "suryamitra Skill Development Programme"' The

successful contractor(s) witt preferably have to engage them in their service

centers. They may be engaged by the contractor to provide necessary repairs and

maintenance seMce inctuding instatlation of the systems during the time of
execution.

and Condition for PaYments

The payments shatt be made by the indenting department/organisation as per the

foltowing terms and conditions:

70% after instaltation of the system supported with Joint commissioning Report

(Provisionat) signed by Supplier, representative of user organization & P.o. of the

concerned district atong with bitt & photographs of comptete system'

19% payment on submiision of Finat Joint Commissioning Report IJCR), supported

with'project completion report, duty signed by the supplier, district Po. However,

if the supptier submits the solar Generation meter (with cT, if required) and Bi-

Directionat meter (with cTlPT, if required) and there is detay on the part of
DlscoMs for instaltation of Net Meter beyond 15 Days of submission of the meters

io DISCOMs or beyond i5 days of instattation of system which ever is later, then this
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III.

tv.

payment to the Supptier may be released within next 15 days on the basis of
Provisionat Joint Commissioning Report & PCR( Status of submission of meters etc.
shatt be mentioned, if NM is pending for insta[tation at level of user/ DlSCOlrts).

10% payment to be released @ 2% at the end of each year for 5 years, on
submission of satisfactory performance report of the systems duty certified by the
concerned district officer and user OR The said amount may be reteased against the
submission of bank guarantee of equal amount valid for five years from
commissioning of the ptant.
01% payment after comptetion of 25 year subject to not having any comptaint
regarding performance of the sotar modules as per performance warranty
conditions of MNRE, Gol.
lncome Tax shall be deducted at source as per rutes.

The lndenting Departments would have option to release payments in RTGS/ Electronics
mode also.

Detay in payments to the supptiers beyond the stiputated credit period
indicated in the suppty order, unless supported by cogent reasons and approved
by a higher authority, will attract penal interest on the defautting amount @

Rs.25l- per rupees one takh per day of detay beyond the stiputated credit
period. Non provision of adequate budget witt be no ground for detay in
payments to the supptier.

INSPECTION:- The inspection of the materiat wilt be carried out by the committee
constituted by lndenting Department or their authorized representatives at the premises
of the supptier before dispatch.
ln case, the material offered for inspection by the firm faits to meet the specifications
stipulated in NIT/Order/Contract and the samples are rejected by the lnspecting
Committee, the lndenting Department witl have the right to levy a penalty at 0.1% of the
totat ordei value. ln cise,'the materiat offered for inspection faits during the 2nd

inspection a[so, the lndenting Department witl have the right to increase the penatty to
O.25% of the total order value. ln case, the material offered fails during the 3'o and final
inspection also, the firm witt be liable for penal action including forfeiture of EMD, risk
purchase, debarring/ blacklisting in future, and no further opportunity for inspection
would be provided to the supplier firm.

(OTHER TERfiS & CONDITIONS WILL BE AS PER DNIT AND SCHEDULE.B ATTACHED).

6

Deputy Director,
Supplies & Disposats, Haryana,

For & On behatf of Governor of Haryana.
u)
,.
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