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Solar PV Laboratory establishment * Proposed Technical Specifications

SrUGH Laboratory ff?flﬂ'q 1 kWp On-Grid, Off-Grid ¥d Hybrid Solar PV Training System _1fuq

fopar S|
1. Solar PV Modules

« Solar PV Array 4| P installed capacity “g-1dH 1 kWp at STC ml

¢ High-efficiency Mono-crystalline Solar PV Modules 'Q"ITI'I'QGITE'{'P[I

e TP Module TR Manufacturer &1 Name, Model Number, Serial Number, Rated Power,
Voltage 3R current Sffdrd BT

e Modules UX <JdH 10 ¥ @ Product Warranty dyl 25 Y BT Performance Warranty

Bl

2. Module Mounting Structure
¢ Mounting Structure Hot-Dip Galvanized Steel 3{{d[ Anodized Aluminium PN

e Structure corrosion-resistant TUT R wind load & 3TEY §II|
o g nuts, bolts T4 fasteners, anti rust Eﬁﬁl
o Structure H TR tilt angle TUT Module cleaning 3R maintenance %ﬂﬁ?r&ﬁ access
ELRCIEU
s Rooftop installation P fRURAT roof safety T &I WG] ST
3. Hybrid Solar Inverter
o Inverter @1 continuous output capacity <g-dH 1 kVA Suill
o Inverter # MPPT Charge Controller U] gRTII
e System ¥ On-Grid, Off-Grid Td Hybrid—di operating modes UeRid fPu ST ad|
o Inverter § Pure Sine Wave Output, LCD/Digital Display d4T Communication Port Uil

o Inverter § G protections JUCT&] B

o Reverse Polarity Protection;

o Input Over-voltage/Under-voltage Protection;
o Over-current ¥d Short Circuit Protection;

o Overload U.'d Over-temperature Protection;

o Surge Protection; G?R

o Anti-islanding Protection |



4, Battery Bank
e Battery Bank P minimum usable storage capacity 100 Amp-Hour, 50.2 Volt Eﬂ"ﬁl
o Batterya'?fﬁ?f\&la Rack/Enclosure ﬁwﬁam\‘ﬁr@m
e Battery terminals @ TR covered 3R touch-safe Bl
« Battery Voltage, Charging/Discharging Current Ud State of Charge—SOC Hﬂﬁfﬂ aTITI
5. DC Distribution Box—DCDB
DCDBH YAdH A% components B
e DC Fuse 3{Ydl DC MCB;
e lLockable DC Isolator;
e Type-ll DC Surge Protection Device—SPD;
¢ Touch-safe Terminals;
e Cable Glands Qa Ferrules; ShT
e Installation location & 3{JYR suitable IP-rated Enclosure|
6. AC Distribution Box—ACDB
ACDB ﬁ?ﬁﬁﬂ 3% components BI7:
e Suitable-rated MCB;
o Lockable AC Isolator;
e Type-ll AC Surge Protection Device—SPD;
= ACEnergy Meter;
e Grid, Inverter ¥d Load Connections 3 TJ¥ Labelling
7. Cables qa Connectors
o AC 3R DC Cables & size current capacity, voltage drop 3R derating factors & YR T
fuifea fasar s
e Original compatible MC4-type locking Connectors T ﬁﬂl{ \—SITQ'PH
o i cablesW® Ferrules, Lugs, Cable Markers Td Identification Tags WW@I
« Cables @] Conduit 3{4dT Cable Trayﬁmmﬂﬁ{ﬁmlﬂ route fabaT SITE|

8. Integrated Solar PV Training Workstation
o Y UHE components U& TS Training Panel TR TITT SITGA |
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Workstation fixed type gh|

Panel UX Solar PV System &I Single-Line Mimic Diagram ﬂ?ﬁﬁ@"ﬂl

gt components, terminals, switches U,a test points ﬁﬂw Labelling E;]Tﬂl
Experiments $ﬁq minimum 4 mm shrouded 37X touch-safe sockets ﬁ\'{\_ﬂT@I

Wiring colour-coded T4l component-wise traceable Uil

Scope of Work, Tools, Safety Gh? Acceptance Requirements

9. AC 3R DC Load Bank

AC Load Bank § selectable LED Lamp, Fan/Resistive Load TUT protected socket load fie
B

DC Load Bank § low-voltage DC Lamp, Fan d¥I Resistive Load BRIl

U Load & fe1T 3T Control Switch, Fuse/MCB 3R ON/OFF Indication BT

Total connected load, inverter 1 rated capacity & A&y BRI

10. Monitoring l’,a Data Acquisition System
System ﬁﬁ'ﬂ' parameters P[] measurement, display 3R logging ﬁﬂﬂm (As per

invertor feature):

PV Voltage, Current Q’a Power;

Battery Voltage, Current Td State of Charge;
Battery Charging/Discharging Status;
Inverter Output Voltage od Current;

AC Power, Energy Ea Frequency;

Power Factor;

Daily/Cumulative Energy Generation; 3R

System Fault/Event Status|

11. Measuring Instruments

. | Measuring instrument | Minimum Quantity
1 | Digital Multimeter 1
2 | AC/DC Clamp Meter 1
3 | Earth Resistance Tester | 1




12. Minimum Too! Kit
T Laboratory A Y Tools &1 T complete set faar STE:

Insulated Screwdriver Set;
Spanner Td Socket Set;

Cable Cutter;
Wire Stripper;

13. Personal Protective Equipment—PPE 1!3' Safety Kit

Electrical Insulating Gloves with Outer Gloves;
Safety Shoes;

Insulated Rubber Mat;

First-Aid Box;

14. Supplier/System Integrator &1 Scope of Work

Supplier/System Integrator & Scope # Ay o i B

1.
2.
3.

w ® N o

Ut selected Government Polytechnic Institutions I Site information

Equipment 4| Supply, Packing, Transportation, Td Unloading

Solar Modules, Mounting Structure, Training Workstation, Inverter, Battery, ACDB, DCDB
3R Monitoring System @1 Installation

IR Cables, Connectors, Glands, Lugs, Conduits, Cable Trays, Labels T4 Accessories
U] HI-TI

Equipment Earthing, Td Surge Protection 4| complete AT HIAT|

3TIYYE Minor Civil T Electrical Works BT

System 4| Testing, Commissioning 3R performance Demonstration BTl

On-Grid, Off-Grid Td Hybrid operating modes 1 successful demonstration |
Faculty/Technical Staff &I Operation, Safety, Fault Diagnosis ¥d Preventive Maintenance

D[ demonstration atﬂl

15. Testing ¥ Acceptance

Final Acceptance & Q\éﬁg tests fHT STEN:

Physical Inspection Td Quantity Verification;

PV Module Polarity, Open Circuit Voltage—VocQ'& Short Circuit Current—Isc;

v



e Cable Continuityt{a; Insulation Resistance;

e Protective Earthingqa Earth Resistance;

o ACDB/DCDB Protection Verification;

o Battery Charging Qﬁ' Discharging Test;

e On-Grid, Off-Grid Ea Hybrid Mode Operation;

e Anti-islanding Function Demonstration;

o AC QH DC Load Operation;

« Monitoring Td Data Logging Verification;

e Fault Simulation Panel & 94t faults &1 demonstration; 3R
s Minimum 02 ©¢ &1 Supervised Trial Run|

1. INTEGRATED SOLAR PV TRAINING WORKSTATION

MPPT CHARGE INVERTER AC LOADS
CONTROLLER {ThVA) e

= == —

BATTERY BANK
(100 Ak Minimum)

Schematic Drawing




