Tamil Nadu Public Service Commission
Syllabus
Trade - Solar Technician (Electrical)
(ITI Standard)

Code: 548
Unit I: Safety, Electricity and Magnetism (15 Questions)

Safety Rules and safety signs — Types and working of Fire Extinguishers — First aid safety practice —
Hazard identification and prevention — Response to emergencies — Power failure, system failure and fire.

Types of Wires and Joints - Soldering Methods - advantages of BIS/ISI. Trade tools specifications.
Electrical symbols - National Electrical Code.

Fundamentals of electricity - current - voltage- power - resistors- Capacitor - Generation of DC electricity -
Electrical conductors - insulators.

Differentiate between AC and DC current - Ohm’s Law - Simple electrical circuits problems - Kirchoff's
Laws and applications - Open and short circuits in series and parallel networks - Series and parallel
combinations of resistors.

Magnetic terms - magnetic materials - properties of magnet.

Electrostatics — Capacitor — types — function — uses - Inductive and capacitive reactance and their effect on
AC circuit - AC DC comparison- Advantages of DC and AC systems - Sine wave - phase - phase difference
- frequency - Instantaneous value - R.M.S value - Average value - Peak factor - form factor - power factor
and Impedance. Active and Reactive power - Single Phase and three - phase system- Advantages of AC
poly - phase system — three-phase Star and Delta connection - Line and phase voltage, current and power
in a 3 phase circuits with balanced and unbalanced load.

Unit II: Electrical Wiring (15 Questions)

I.E. rules on electrical wiring.

Types of domestic and industrial wiring - wiring accessories — switches — fuses — relays — MCB — ELCB —
MCCB - Switch gears.

Grading of cables and current ratings - lay out of Domestic wiring - Voltage drop - PVC conduit wiring —
Casing - capping wiring - Different types of wiring - Power wiring - control wiring - Communication wiring -
entertainment wiring - Wiring circuits planning - permissible load in sub - circuit and main circuit -
Importance of Earthing - Plate earthing - pipe earthing - methods and IEE regulations - Earth resistance -
Earth leakage circuit breaker - Lightening arrestor.

Unit 1ll: Measuring Instruments, Electrical Energy, Transmission and Distribution (20 Questions)

Classification of electrical instruments - essential forces required in indicating Instruments — PMMC -
Moving iron instruments - Range extension of meters — Wattmeter - PF meter - Energy meter — Megger -
Earth tester - Frequency meter - Phase sequence meter — Multimeter - Tong tester - Instrument
transformers — CT and PT.

Calculation of total watt hour of all loads per day - daily average watt hour from twelve months electricity
bill.

Working principle of transformer - Electric power demand - supply and gap in city - state and national level -
Conventional energy Generation by thermal (coal, gas diesel) and hydel power plant (small and large) -
Advantages of high voltage transmission- Transmission network of India - distribution of power and
substation- Overhead v/s underground distribution system.

1



Unit IV: Renewable Energy- Sunlight Parameters (20 Questions)

Non-renewable and renewable energy concepts - Advantages over non-renewable energy - renewable
energy resources - solar (PV and thermal) — wind - Bio fuel — Biomass - small hydro power - Tidal power,
Wave power - Geothermal energy.

Solar energy fundamentals - Sun path (east to west, North to south and south to north movement) - daily
and seasonal changes of sunlight - Angle of inclination of radiant light and its relation with latitude and
longitude of different locations on Earth - Key earth - sun angles - Equation of time - solar constant- GHI &
DNI tracking (single axis and double axis) - Solar radiation over India (measurements, satellite data and
maps) - (10-12 years historical data) - Application of sun chart on shadow identification - Sunlight spectrum

Unit V: Semiconductors, PV Array, Battery and Charge Controller (35 Questions)

Semiconductor properties and types - P-type and N-type semiconductors - PN junction conversion solar
radiation to electricity - materials used to develop solar cells (Silicon, Cadmium tellurides) - Light sensitive
properties of PN junction - Difference of photo electric and photovoltaic effects of a PN junction - PV cell
characteristics - |-V curve - effects of temperature - Photovoltaic effect - Photo voltaic module - minimal
functional specification - cells per module - max watts per module - maximum voltage at max power -
maximum current at max power - Standard test conditions (STC) of a PV module - Terminal box and
connectors of a Solar PV module - Identification of various test standards of PV module - Measurement of
area of the cells and compare with the module area in data sheet - Identification of faulty PV module -
Measurement of area of the cells and compare with the module area in data sheet.

Solar PV array - series and parallel calculation - Handling of PV modules - Module mounting structures
requirement - Photovoltaic cell and PV modules - types - mono crystalline — polycrystalline - amorphous
silicon - thin film PV cells and their comparison - recent thin film technologies (CdTe, GIGS, CIS etc.) -
Safe handling of panels.

Battery - Storage batteries - types of Batteries - Lead acid battery - nickel cadmium battery - lithium ion
battery - Battery construction- working - charge/discharge and applications - Safe working with battery -
Solar Rechargeable SMF Battery - energy, storage capacity specifications - voltage, ampere hour(Ah),
state of charge(SOC), depth of discharge (DOD), Efficiency, C-rating, cycle life, self-discharge - Deep
discharge and shallow cycle.

Block diagram of a charge controller - Tools required for working with battery - Charge controllers — fuses -
blocking diodes - bypass diode - LED indicators - low voltage disconnect - high voltage disconnect - Solar
DC home lighting - Solar mobile Handset charger - Solar FM radio - Solar DC fan and other solar DC
devices - Power packs for decentralized energy supply - Troubleshooting of batteries and charge
controllers.

Unit VI: Solar DC Applications, Testing, Maintenance and Disposal of Batteries (15 Questions)

Solar DC domestic application - Making of solar lantern - Solar Day lighting - Solar Garden Lights - Safety
in DC system - Quality standards - Inventory list of equipments and tools for construction of a DC system -
Solar DC industrial application - Solar streetlight - Solar home lighting system - Solar Security system -
Solar DC water pump- Differentiate AC and DC solar pumps and their PV requirements for various HP
capacity.

Battery bank - Series and parallel connections - Specific gravity - Use of hydrometer - Safety aspects in
handling batteries - Charging/Discharging of batteries - Maintenance of battery - Risk of batteries -
Ventilation requirements - Requirement of connecting only similar batteries - Disposal procedure of
batteries - Common defects in batteries - Procedure for capacity testing.

Unit VII: Types of Charge Controller, Inverter and PCU (20 Questions)

Solar panel terminal wires and MC-4 connectors - Choice of wires (DC cables) used in the solar PV
Electrical system - Array junction box (AJB) or combiner box - Protection devices in AJB - PWM charge



controller - MPPT charge controller - Block diagram of charge controller. Overview of Sequence of
connection (stepwise) in an off grid system.

Inverter — working - front panel controls - back panel controls - Normal and solar inverter - Solar charge
controller for a normal inverter - Selection of solar inverter or Power Conditioning Unit(PCU) - Switching ON
and shut down procedure of a solar inverter - Types of Inverter — Standalone - Grid Tied
(MPPT/Central/String) - Micro inverter - IEC Std followed for Inverter in solar projects - Block diagram of
Solar Photo voltaic electrical system - Classification of inverters Stand alone or off-grid inverter - Hybrid
inverter - Grid-tie inverter - Wall mount or array mount inverter - Inverter room planning for Integration of
inverters in large PV projects - PV System Software.

Unit VIII: Designing of Solar PV Project and Testing (40 Questions)

Single Line Diagram (SLD) - identifying different component symbols in SLD - System sizing - Selection of
components of the Solar Photovoltaic Electrical system

Load calculation and system sizing - Battery sizing - Solar panel sizing - Sizing small and medium solar PV
projects and their SLDs - Solar PV System types based on - Backup requirements - Grid availability -
Budget and space - Various skill requirements during solar PV plant installation - Guidance for Solar
Installation by MNRE.

Performance standards IEC 62125/61646 (Diagnostic, Electrical, Performance, Thermal, Irradiance,
Environmental, Mechanical) and Safety Standards IEC61730- 1,2 (Electrical Hazards, Mechanical
Hazards, Thermal Hazards, Fire Hazards) - Hot spot on modules and method to detect them at site.

Site survey - Inspection of field and Selection of site - Shadow analysis - Types of roofs - Weather
monitoring - Solar pathfinder and sun path diagram - Wind Load conditions on Solar PV Panels like Wind
Speed - Height of Panel above roof and Relative Location of Panels on room

Identifying challenges in the placement of modules/PCU in the site - (Portrait/landscape placement)
according to roof area and shadow free area — structure — type & age of the building - usable area - O&M
challenges and integration issues Wire (cable) requirement / estimation - Special tools and material
handling equipment required during installation - Solar panel mounting structures - Solar plant foundation
planning - Installation of solar panels - Solar panel facing direction - Changing the angle of inclination as
per location and seasonal setting — module mounting structure (MMS) systems or using trackers - Solar
plant civil works — drilling - Digging — Finishing - Mixing concrete.

Battery Bank wiring - load wiring and distribution panel - Switching loads - economical planning of load
distribution - Inverter wiring - Interface with the existing electrical system.

Commissioning skills - Preparation of check off list - Safety precautions before initial starting - Observation
of parameters pre and post operation - Operational test before connecting to Load - Progressive load
connecting and on load testing - Overload testing.

First inspection report generation - Customer orientation - Documentation and record - Do’s and Don'’ts in
the installation.

Types of installation for solar array mounts based roof types - Manual mount - Raft/rack mounts - Pillar or
Pole mount - Building integrated mount - Ballast roof mounts - RCC roof top mount - Tracking mounts:
Manual track Automatic track Single axis and dual axis - Safety at heights Condition monitoring and report
generation.

Maintenance of a solar plant. Alarms & security - Datalogger and SCADA room.

Introduction to wind power Components of wind turbine generator (WTG) — Windmill - principle of operation
and types - Elements of a wind mill - Minimum threshold - nominal speed during operation and out of
service - high speeds of wind energy - Speed governor and control of transmission of energy - Electrical
generator and Charge controller for windmill - Small(mini)hydro electricity generation and charge controller



- Basics of other renewable energy resources for power generation — Wind mill suitable for integration with
solar PV plant and its integration.

Unit IX: Maintenance of PV System (10 Questions)

SOP (Standard Operation Procedures) of PV system - Types of Maintenance (Preventive/ Corrective/
Condition Based) - Electrical maintenance/ Solar Panel maintenance/ Battery maintenance/ Charge
Controller maintenance / Solar Panel maintenance.

Unit X: Manufacturing of Solar Panel (10 Questions)

Skills for incoming inspection of PV cells - Making of cell string - Parts of solar panel - Assembly of panel
parts - Framework and sealing of panel.

Testing and certification - Quality standards - Manual and automatic manufacturing.

Solar water treatment plant - Solar air conditioning - Solar refrigeration - Solar agricultural products—
sowing, digging, fertilizer or pesticide spraying.

Introduction to solar energy technologies for decentralized energy supply.

Solar cookers for domestic and community cooking - Solar Sprinklers for drip irrigation - Solar water
pumping - Solar dryer - Solar air Heater - Solar Traffic Light - Solar distillation - Solar Pond.

National and international energy policies - National Solar Mission - Renewable Purchase Obligation
Implementation at state level - Loan and promotional schemes - Incentives, subsidies & concessions -
Solar roof top business models - Administrative processes - Details of various websites and mobile apps
where policies can be accessed.
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ofi’_(H) whHmIb GsMPlbHsTeneo euflb icm&s6T - euuflih bdaoion - sedll”_siser - Sl oro~ser - FEoodbes e MCB -

ELCB. MCB - siefl”_g&Sluiisser (Switch Gears).

Balldrseflesr s wHmb Wlesr@eorm L wHuSHser (Grading of Cables and Current ratings) - 6ft_(i) euwfis
Semwtughater-Beo ey (LAY OUT).- blesr ipss ofips & (Voltage Drop) - ieN A @omi wbmib G Sl GanSibs
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eunwfli - enufliy sy S bl_eo (Wireing Circuit Planning) - giemeor sy whmib Srsneor si&y 1 asefler
SigodHéasiur_ L Geon(h (Permissible Load in sub circuit and main circuit) - eri$liulesr pdbHusgioud - NGer
oTi&lh - ooul eti&HmI - eriSll Weomser wHmb IEE  eNflwemmaser (Methods and IEE Regulations) -

61O SevL_csrem - 6155656 Bagh sy GI@r&ei - Blerered s[Hiunes (Lightening Arrestor).
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(20 @mdiraflsmair)

Wlesrapeflseflcsr euenasiiun () - Hpeslsemer @&Mlds Gsomauuncr lsHwureudlu edleer (Essential Forces required
in indicating instruments) - PMMC - epeflii Dnuedr sapefaseir — 181 fsefleor eumby Bi1q0y ( Range Extension of
Meters) - eumt_ Br_Lif - PF B1_L1f - ereoried) (BI_Lff - @Qosai - 6118 @IL_6ioL_ii - ~19lfléeuesrenSl B L - ~Bueio Féaictrern
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&1°_L_6oo1 551651 (5ib &1 Sleor &ifl mmaf] eum”_ wewfl Gbrs 608 & 60018 &l(H & 60.

wlesromhHmlullesr @aweoun (k) b mib GsmeTens - auphiscd whHnib GemLGevefl (Electric Power Demand - Supply and
Gap in City) - pamb, wmrbleod whHmib @& DereSleo WissTamT BgHeme - Dicoreo (Hleod sl - erfleumy Le &6v) eypeold Loy
ol bmeo swmfloy Bi Wblesr Hlemeowid (Hdw wHmid Quflw) - 2 WiF WiesTeTRssn UflMbDSSl6sT HesTEPLOE 6T
(Advantages of High Voltage Transmission) - Sp&Sluwnefledr L_gmedreividlegedr QbL_Gleumis - hlesr eNHIGwinsid whHmib
glomevor ledT Hlemeowwid - Hlevgsle Hmib Geoblemeo Balleraar eNHBwns emwiiy (Overhead V S Underground).

i@ [V: ugn9se5558 bneo - & flw eafl ummmBL_L feo (20 @sersfiladr)

ystléEs Wuwrs woHob YHLOEESEHES BHDE - UHILGNESES565 WHDESIET HTOWET - UHINGGESHSEH6
S HmeSler eueraiser (Resources) - Gameomi ( PV whmib @siiwed) - smhmi - uGwir erfl@unpeir - u@wmwrev - Al Bif
Ol66T D HMED - EHLL_60 USIT - D6med bHM6 - el Geutiu &&5).

SHifllw A, HMed g luemLs6rT - Hiflw utems (HlsSHleSbibs GuohE) au_s&leS(Hibs C&HE WHmID &5 HEESI(HHEI
QIL&@ SWwas ) - giflw eeflulled arbuBid Sleor&il whmib urheusTed WITHmBISHT - L BluSler GleuciBaum S hisafleo
Si”_g@rems wHmb Hiss Grensaefler (&85 Swasnisafesr amiiey G@smeworbd (Angle of Inclination of Radiant light
and its Relation with latitude and longitude of different location on earth) - & enig (Key Earth) - &flw Ganeword -
Gmir gwssrun(fy - (Equation of Time) - gflw wrmdle (Solar Constant )- G HI& D N 1 qoné&iin (Single axis, Double
axis) - @hSwnr Wagd abublid FHilwsssicss (Serai(hscr, GFubHms BHTeT Hre| WHDID IEHIUL D)
(Measurements satellite data and maps) (10 - 12 Years Historical Data) - 5lipéo SiemLwirerib simesoreSleo g,flw 6o dsass

uLgSleor twedtum(h) (Application of sun chart on Shadow identification ) - g flw &@eifl Hip wremeo (sun light spectrum).

3i0@ V: @&1d) sasorsLiieio, PV i@y, Bur_Lfl b smiigh setor_@mmeoli (35 Gaseireflsseir)

&ODdEL§HS) sty Hmb euensaer (Semi conductors Properties and types) - P - eusma wihmid N - euens @omm
sLSSsar - PN abSloy - gflu ssliciss Wleremmons wrmiseo - @Fneom &6 2 (Hhaumés LW6TU[HID CUTHETSET (
HoSlamedr, s bhub, GILep@miif) - P N #bSudleo erbupid - smeor’ @&sirélig.eh ussorysserr - PN &b ltSleo Gum:_ @GLm
erood_Mé Gum_BLnBeunsoLmiiés eSlemereysafiesr Geumun(y) (Difference of Photo Electric and Photo Voltaic
Effect) - PV @&ooeSleir ustoryser - 1 - V auomere) - @eniu eflewarey -  Gun_GLrBeaunsoL_mils eflemere) -
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Gum’_BLn@euncoLmild wrHed GHoomibs @aweo un ([ efleur @My (Minimal Functional Specification) - &b
wrhHewds@ 2 6rer B1&6d - R ML MIGHE ASlHUL_& v - AFlsUL_& BlesTFsSulIco iFlaul_sib lesTer (P&5ID -
SFsul_g IblesrasSlubieo Siflaul_g blesr@eormi”_Lib (Cell per module - Max Watts per module - Maximum voltage at
max power - maximum current at max power) @ PV @Qgn@SHullesr Hlemeowneor @& s emeor Hlenevsmwaar (STC of
PV Module) - @Liiiflesreo undeio wimib Gameomi PV wn(peo &@eorsLien - PV Qan@Hullesr uso@eumy G&ngomeor s
Hlemeosemer SemLwend srayseo (Identification of Various Test Standards of PV Module) - @Ge&soserfleor
urdiueT eme Siemell(HG 60 HMID Hr6y Hreifled 2_eirem HTesEBL ST GSTGS uTiy SeTemen RUSI(HIGe (Measurement

area of the cellsand compare with the Module Area)- seupresr PV module @ismLwimermib & gss 6.

Bemeori PV =@iBr - @Qanii whmib Semeor seoordsH(  (Series and Parallel Calculation) - PV wr(picoscmer
EOSIIT(OTH GO - oM (560 GILoeITesorig b &L sololilsehésner @semeuser (Module Mounting Structures Requirement)
Gum”_BLr@eorLmitd @&eo whHmid PV wr(iHled - eucmsser - GurBeorm &lifleor_eSlesr - umedl SlifletoL_eSleor — Siomiusiv
HoeSanesr - Geoediu GeSiib PV @&ed whmib Sieubdiesr st - #BuSSW GoeoeSiw ~56Sib @amdleom ub (Recent
Thin Film Technologies) (CdTe, GIGS, CIS Gunesrmeme) - Bueot 608 smerr UMGISMILITE GOEILIT(ETH S 60.

Gur_Lfl - Gewdliy Gui_Lf&er - Bui_Lifl euemss6r - Geol’ EAL Gui_Lfl - HlEs6o, M _WBlwb Gui_Lifl - 6S15Swib
Swesr GuiLifl - GuLfl & (Hwrerd (Battery Construction) - Geuemeo @&wid eflgd &mish Lq6vamisk WwHmID
uwestum (i - Gu_Lflulleo ungsTILTES Beauemeo GFIIG - @&meom Famiss SMF Gui_Lifl - < Hmed, &bty Slmesr efeur
@My (Capacity Specification) - Wlereor(gésb, i wenfl Gwrb (AH) - smige Hlewmeo (SOC),  <wponeor
@eaueflBwHmib (DOD), @awevdHlmedr (Efficiency), C - w&Has(h) (C-rating), sipb& et (Cycle Life) G&eots 1q shoamisy,
Deep 19 sioemigs whmib Sppwbm spb& (Shallow Cycle).

&gl sevor”_@mmeor Slemrmds Lwidnmd - Gui_Lfly_csr Banemeo @& @& emeunest &(HeN&eIT - FMiish &6vor”_@mmeoierv -
Sy eiosseiT, - Slemrma &bl oL Guim’”_- eouumeiv e Gwim - LED &etoriq @1 Lifeio - @comibs 16T 6or (1958 Siesoriq Uit -
2_wif hlesteor (1955 Giavoriq Uiy - @smeomi DC 6fi”_(5) eflem @ a6l - Bameomt Gomsmucd Gamesr @1 smiger - @smeoi FM
@irig Qi - @ameomi DC eSHM) - whmib Bameomi DC engeoribgser - ureueondbsiul L Dpmhmeo eSleollGuim&HlsE hesi eor

veui Gus@aer (Power packs for Decentralized Energy) - Gui_Lfl&eir wohmib &mish sesor”_@rmevisemner &flG1&1g60.

i@ VI @ameomi DC uwesrun (i) - Gui_Lflessmer Gamsemeor @&l éo - urmofliy wibmib Dish pigco.

(15 @meiraflaair)

Banoomi DC 6fit_(h) 2 uBwrsb - &M efeord@ swifldseo - Gameomi used eflerd@ (Solar Day Lighting) - @aneomi
smiLer eflerd@sear - DC Siemwilleo urgisniy - snbleveosar (Quality Standards) - DC  Siemwtiemu
Bliiwresioushene 2 usTeohsaTr WHnID SeSlsefesT ulgwed - ameomi DC @smdbhememes vwestum(p) - @&meom
@& meSloTé @, - Bameonii 6fiL"_() 6Slom&@ emoty - &meomt ungsmiy Semwiy - ameomi DC eurt_L i uibt - AC wibHmibd
D C @e&meomi ub§issr Geumun(py) - usoBeumy HP Himemwésnesr PV Bgomeusdr (PV Requirements for Various HP
Capacity).

GurLifl Guius - @sTLE wHMID Sowesr Sevewriy - cvEUANS Sorell g - emem® Grm B L vwesrser -
GuL_Lflsemer emswmEhouSlco ungHsTil Sibahiser - Gui_Lifl emigdlibi wHmIb 1qevamigdii - GuiLfl urmofloy -

GuiLifl ocowswnEhouslco 2 otor  HUSH - STHGLILL Bsemouser - 55 GuiLflscmer Sovewrds



Baemeuuner cmeuser (Requirements of Connecting only Similar Batteries) - Gui_Lflsemer Sishmib @ &weopemm -

Gur_L fsefled arbupib Gugieuneot @emmum(hser - GuL_Lifl Simemeor G&msemeot @& b G FILIGO(LPEOD.

i@ V11 : enigh saor’_Gumeott, Getraui’_ Lt whmib PCU ausmssdr (20 @sdrafilsmeir)

Bemeuii Bueoev @LifeoNleored exwiieiv wHmb MCa Semesortiyseir- @gmeomi PV etevési_flacveio HeioL 6o LwesTu(Hitd
enwiseflesr @siiey (DC Baidireiv) - HNBir eprhisng oot urdeiv (AJB) Sicoeogy sbemuesTii uTdev - BT erhigeg, 6ot uT&erSlco
2 _eirer ungsMOY engeormiser - PWM amigh sevor”_Gmmeori - MPPT amigh sevor” Gumeori - Slemmss L wnSlnmb <01 &migd
&eoor”_@rmeori- IS HetoL_sSleo Semevortiflest auflems &edorBesorm”_L b (Overview of Sequence of Connection

(Stepwise)in an off grid system).

Serauir L - Gousmeo@&inyh 6fgh - (pesrudbs saor_Grmeveiv - Gedrudss setor” Grmeveiv - Suwicourest WHMID
@amoomt SATEUTL_LIT 62(IH FTSMTTE0T ST (Ih&ETeoT FMiel Hevor”_Gamovolt - Gameont eoreuil’_LiT Sicoeogy Gameomt
vei sesoriq geflb el (PCU) Baiiey - Gameomi @etroum’ L eor 65T nHmib a9 L aj6st @b G\&wedpemm -
Serauil’_Lii euemsser - eoLneor iBeoneir Sevoreuit L - Sifli soL1 - (MPPT,Central String) - eow&Grm
Sodreui’_Lii - Gemeontt yrm@ien”sefled Qssrummuiuipib, IEC Hlemeoun(plaer (IEC Stand) - Qlemnés LwnSlmb <0 @&meomt
~@um_BLr@eumeoL_muilé eTe0d flé HevL b - Sedrauil LT cuemssH6T — 6oL mesor H@eomedr Dicoeog U Sifl
Scrauil L - scoanGifl’. Sereuil Li - Sifl coL () Scdreui Lii - eureo weyesor (Wall Mount) Sicoeogy i@
weyeT SetTeuil L - @wan S L kisEhdbencor Soreuil Li Demm S Ll e (Inverter room planning for

Integration of inverters in large PV projects) - PV fletoLib Guesr@uncper (PV System Software).
si00@ VIII: Gamoomt PV yrnaedi 19 sov&eir ohmyib G&ngoneor (40 Bmdraflsar)

ehemm emevsdt eusmruL b (SLD) - SLD ufleb Gleusi@eumy smibti@umestsiri”aseiflesr @mIuT(hs 656 DiemL WITemh &Iam)sco
(Identifying Different Component symbols in SLD) - Siemwtllesr Derey (System Sizing) - G&meoni PV 1blesr

Seotflesr unsmisefler@sia) (Selection of Components of the Solar Photo Voltaic Electrical System).

Boor(h) H6ooTaS () WHMID HeivL b emaerSi ( System Sizing ) - Gui_Lifl Siemey (Battery Sizing) - @ameoni Guesreo Sierey
(Solar Penal Sizing) - 8w wbHmub mHisT Ganeomi PV yimest” dameor Sierey whmib Seubidlesr SLD - @ameomi AeroL b
ewend SigqliueoLufieo - Guast Baemeauser (Solar PV system based on backup equipments) - Sfl’ Sleo&@b
sadreow (Grid Availability) - ur @eer whHmib &b (Budget and Space) - g,flw 6e6ifl lesT < Hm6d Hlemeows HimieneSleor
Gung uebBaum Hlmesr Bsemeuser (Various Skill requirements during solar PV plant installation) - @&meomi

B meueSiesr (Installation) Gumg - MNRE uilesr eulasni (g eo.

IEC 96t @sweoslmest snblemeoser 6212561646 (Performance Standards IEC) (emLwéBeormeivig &, sTeosi_fls 6o,
Q@&weSesr, Geutub, sHicisa, sHmme, SwbSHrefuco - Diagnostic, Electrical, Performance, Thermal
Irradiance, Environmental, Mechanical) wihmib urgusniy snbleneoser IEC 61730-1.2 (Blebram Sumurkiaseir, SwibSim
SIUMUBISET, CIQIIU HUMUBISET, § SUMUkISET) - WT(HeSleo ahuBHid DML shour’_emL HomHSHled T MHID (WM

(Hot Spot on Modules and method to detect them at site).

ow&() &iGeu (Site survey ) - HordHmS Wiey QFLIG0 wWHMID Hor Baiey (Inspection of Field and selection of site) -
Hlpeo uGUumiiey (Shadow Analysis) - e corsefler eusnaaer (Types of Roofs) - eunrecflemen sesorasmeiity (Weather
Monitoring) - &flw eefliunens sedor(y Wigtures (Solar path Finder) whmib &flw @eflurems eusmruL b (Sun path
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diagram)- G&meomi PV Gueorsosefleo smmmlesr Beor () Hlemevemioaseir smblesr Geusip (Wind Load condition on solar
PV panels like wind speed) - BGBev se.cmd @b BuasTend@ib 2 _drer 2 wiib whHmibd UG ([ Saudib (Height of

panel above roof and Relative location of panels on room).

sorssleo (Site) wrpleo , PCU smauiudleo 2 _eirer seuncoscmen SeoLwirerb sraouseo (Identifying Challenges in the
placement of modules ; PCU in this site) - (Gumi_com’ ; Geoedr” cv@sLl1 6meudsH6o) - dacor uriy whHnIb Hipeo
Soooonrs LI - S_L ol & 1qL SST aems & g, UwWeT uhlds Falquw Ty - O & M sFeuneoser wHmib
phiSlemenriy Haascosdr (O &M and challenges and integration issue) - e (@sGer @somey) / LSIS(H - H mieueSledr
Guirgy Bzemeutiupito Amiy sHedls6r wHmID CuT(pL_ser — Gameomi Guested OUNIHSGID &1° L emwiLseT — @&meomi
Qlermedr g g or Sl L 1dl_ev - Gameomi Guesred Hlmieyseo - Gameoni Guested cmEUsEGID Sleme - SL b WHMID UHE
&ineo SeowlfheE abu  emiefler Ganaordeng wihHmsco - MMS Sieowiysedr (Module Mounting Structure)
Si6oevg) Lq IMEH&IGHmeT LWGTU[HIGSIG - Gemeoni Germedr 1q 60 srer&Ifli Bouemeo (Solar Plant Civil Work) -

glomeruil(hgeo (Drilling) - @gnesor (s eo (Digging) - (g és6o (Finishing)- srcr&fi_ seosg 60 Mixing Concrete).

GuiLfl Guriud e - Goorr(R) euuflib wHMID 19601 fliy a6t Buested - Beom(hiamemer wiHmiseo (Switching Loads) -
Boor(y) eMBlGWsHSHle0 Adbscor S Lidl(Hseo (Economical Planning of Load Distribution) - &ereuit L i euuflibs -

amhaeTB@a 2_eier 6T Sieminlifleo SemL (&b (Interface with the existing electrical system).

siblagefleo Hmesraer (Commissioning Skills) - &flumitiy U Iquwiemeo HwTflsse0 (Preparation of Checkoff list) -
pIbu  OBHTL_6655HE @ urgsmiy Wetemerdaflomesser - @&weUT  19MH@E 6T wwHmIb  Gledr
umrmBL_Lisemer seusfldgseo (Observation of parameters pre and post operation) - Geor(h) SeweIUSHE (Yo
@&weoun”_ () Bangomeor (Operational Test before connecting to Load) - innésn&ley Geor () &emesoriiy wib mutb Geor (k)

@angemeor - gourt Goor(h) Gamscmeor.

WH0 pliley AHNOGBems 2 Hans@&seo (First Inspection report generation) - eumg deoswreni  Gmré@Hemeo
(customer orientation) <pewesormuser wHMID uHley - HmeweSleo (Installation) @&  Beuegorigwiemey

O &FULIW F6LL_TSH D6

Gamoont @I 6T HEMOT AiQUUHLINEG O&HTCHTL 561600 665885 (6Th &85 M60T !f,]gp]&loi)aadr alemsser (Types of
installation for solar array mounts based roof types) - Gwgo6x6 We6GoTL — MT-LIL_ / KT8 LD6YETOTL_&6IT — HITEH0T DIG060S)
&bub weysor_ (Piller and Pole Mount) - Sleoiq b Setorig SIGTL_L_ weyeiort_ - ureSlevl_ e 6o weyeory_ (Ballast Roof
Mount) - RCC &ge.6m1 weyesort” - 1q.0méSlih oayetort” - oneo)euso g nmé - Hreoflwibd iq.omd (Manual Track - Automatic
track) - SAtuSler &Seiv WHMID LyeT pdbHeiv - 2 wrsSHleo ungusmiy (Safety at Heights) - seorasnesiiiy wibmib

SiMlE s 2_mansGaeo (Safety and Condition Monitoring and report generation).
@&meomi Slermesr urmofliy - Sieormib wH I urgIBTUY - STe uSley ( Data Logger) wib miio SCADA sieom.

snhmremeo ledr 2 _HusbH DWsD - oSl Liustr Ggeeor@r_Lisefleor unasmisar (WTG) - snrbmremeo -
&THOIemeo Geuemeo Q&b eN&D WHMID IS - HNbHmTeneouilesr 2_mtiyser (Elements of wind mill) - @eomihs
ul_& eungeo ( Minimum threshold) Geuemeo @&inyb Gungy wHmIb &S Gurg Gomibs Ul & Geusid (Nominal
Speed during operation and out of service) - srbHm b HmeSletr MHla Beussib - B HMIeHT HMmed 6Meoll G & 6o Geuss
s_(Hu@isS wHmIb &_Hurlh - sTHOTEHoUdleT cTevsL flecd @eeoT@r L whmib &Fmigh &evor” @mmeolt (Speed
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governor and control of transmission of energy) - 8w (Mini) B Bedr 2_HusS) whHmub il sedor’_Gumeosd - UGWT
@aoiv Glermedr” Guresr Wlesr 2 _HusSldaneor G Y IGEEs 5686 b hHmeo euerhisefler SiquuemnL st - Ggmeori PV
Slermegort’ wihmib S 2 1 eor smbmITemeo piSlenssorty (Wind mill suitable for integration with solar PV plant

and its integration).
3eo@ IX: PV AeoLib upmofiiy (10 @sédrafilseir)

PV SeogSlesr SOP (Standard Operation Procedures) (&1 hlemeo Gaweoun”_(h) bemL_(pemmaeir) - unmofliL] 616m&s6r
(BHUY / ENE@FLG60 / Blemeowneor SiqliuemLufleoneorgy) (Preventive ; Corrective , Condition Based) wlesr ummofliy /

Bameomi Gueoreo unmfliy , Gui_Lifl urmoflty / Friied sevorL_Gmmeort ummofiy .
i@ X : Bameomt Gueréo 2 HugS (10 Gsdreflsar ):

2 draiplb @&casefleo Hiie QFLasHaner Smesr (Skill for incoming inspection of PV cells) - @&6o eoiqfliii
2 meaunssib (Making of Solar string) - @#meontt GuesteSledt un&MHIG 6T - B&meomT GUET b UT&MHIS 66T DiFbuelll CFIIg6D -

G18mib Beuemev i mib BuesT 6o EoSlih.

Bansomer wHMID ETGTOISY - Huwner &I Hemevsar (Quality Standards) - Guesieuco wHMID W1 BLTGWL 198
2 _hHuss

@amoomi eurl_Lii Ui Guwedt’ Glemmedr” - Geameont ari setoriq ageoflib - Gameoni @efliugeorid - Gameomi  efleuamu

SWlL&6T - 6516088860, GFiTetor (h 560, 2_ITb Di6d6og) LI,& & @lHT606d G\g6if1E s 60.

ureueon&&LUL_L &&8) efleoll GQuinsgSlhameot g,flw b, Hmeo @QSMHIDH HIL_urkis emer SIM(WPa&UU[HSEIS60 (Introduction

to solar energy technologies for decentralized energy supply).

o) wOHMID OuIEHISHIOD FmwwesbsTer Gsmeoml Gosiser - & Bi ursersslbenrer gflw oafl
soIftuSleiraseir (Solar Sprinklers for drip irrigation) - @&meomi eum”_L_f uibi9ik - @&meonii 2_cofefliumedr (Solar dryer) -

@amoomi e eudL_L i - @&meori L_mmlé emeoL” - @&meomi 1q 6ivig Geo&edr - @&meomi @ermb (Solar Pond).

GasHlw whHmId Fieu@sH& ecreonishl &meTemssaT - BaHw Bameomi Wlaged - UHLNESESHES Q&TeaT(WEHO GHom6
(Renewable Parchase Obligation) - ombleo Sierefleo G&Fwed uhHGgiBeo (Implementation at State Level) - 661 obHmibd
sar&@eN0y S Lmiser (Loan and Promotional Schemes) - zersa8 @anems (Incentives), onesilwuhiser &epienaser
(Subsidies and Concessions) - @&neomi emuLm) eueclls wmcoser (Solar roof top business models) - Hifeuna
@&weowomm (Administrative process) - Q&TeTENSHOT DigHHaalql UGN IEHEOSSOTRIGET HMID

@uwrsmucd ,Seio eMeurmusseir (Details of various websites and mobile apps where policies can be accessed).

IBIT6IT: 26.03.2025
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