Order Code - TPO-TTT
Solar Technology Trainer

B} Spectral Response &

A) SOLAR CELL EXPT, SETUp  Carrier life time expt. panel
(sT1) (572}

C) SPV STAND ' D) MAIN RACK

SALIENT FEATURES

® |} Basic model consisting of ST1 panel mounted in rack above (without peftier modula) + ST3 + EMTE & EMTY panals + S00W lamp.
i) MISE/DGET compliant consisting of SPV stands (2 nos) with EMTS, EMTS & Optimised rack with Rheostat + EMTES (2 nos.) + ST3 +
ST4 + EMTE + 5T5 + EMTT + ST4A (Optional).
fii) Advanced model consisting of (i) above + (i) (with peitier module) and 5T2 panel,

® Table top aluminum profile modutar flal demo panel rack with tiltable lockable frame 0-90° in steps to mount vanious types of SPV
modules. Employs 1000W halogen lamps as variable intensity sun simulator.,

® NISEDGET curmriculum based laboratory experimeants supported. Useful for laboratory experimental learning by students in renewable
energy basics, energy conservation, charge confrofler, storaga system etc.

@ Optional single phase (Stand alone or Grid tied) inverter to demonstrate power export using bidirectional multifunction meter,

® Closed loop temperature control using pelber module to study temperature effect on solar cell charactenstics.

® Panels 5T1and 8T2 facilitates understanding of underlying physics by measuring carrier life ime & spectral response of a solar cell &
calibration. Removes dependance on cosfly pyranometer through use of calibration. Cerlificate from NISE delhi for solar cell supplied.
(optional)

® Opticnally table top electro-scopie and hand held solar power meter are supplied.

® Opticnally I\ curve tzster & PC interface. Solar DC pump selup can be provided.

® Selof Instructor Guide & Student Workbook.

TECHNICAL SPECIFICATIONS # SCR actuator cum sensor signal conditioning panel

A) Solar cell experiment setup, needs three panels (EMTS)-1Na. i )
@ Consists of table top aluminium profile rack (30x30) size:-970(H) ® SCRPasedACcontrollerto setintensity of halogen lamp.
x700(W) x300(D) holding various panels ® Supports signal conditioning circuit for temperature to give output
# Solar cell experiment panel (ST1)- 1 No. feOune;
& DC Application panel (ST3)

: ':D"““ﬁtz‘m” "'“";”“ta'me";'”l?“ Jcon solr cels (3V/150mA) ® SN 12VDCanforbotsoaclland PV
X mm X £ nos, Crysiailing sicon solar ce m
et inakiminunt iy with Resteiikard fn. ® Separate LED lamps for 3V solar celland 12V SPY
® Loading pots (S00E and 5K). List of experiments
® Series & parallel combination arrangement. 1) Study of -V Characteristics of Solar call
® Optionally cell temp controlled by Peltier module (40W), Foil 2\ Siudyof sei biredion ofsolar call
type PT100 sensor to measure temperature, 124dc cooling Fan ) Study of series cambination of solar cells.

® & battery mounted from behind for solar call

to maintain heatsink temp (Range 15°C-75°C). 3) Studyof parallel combination of solar cells.
Mechanical ; 90(H) x 200{W) x 150{D} mm/ Net Wt.:- 8Kg 4) Study.uf dependency of solar cell -V characieristics on light
# Instrumentation power supply cum multichannel DPM panel intensity.

(EMTE)-1 No. 5) Study of dependency of solar cell IV charactenstics on
® DC Multi Output power supply. temperature.
® Provides 1 Ph. AC supply through 3 MCB's, 4A each to power up 8] Study of shading efiect on solar cell parameters.

other panels in the rack, T) Study of Pholovoltaic effect in ubiquitous semiconductor PN
® Multi channel DPM for temperature display. junction (diode).
® 20 pin FRC power bus to supply power to neighboring 8) Study of BV battery charging using solar cell
® Green shrouded socket provided loextend earth 9) Study of 6V battery discharging using DC fan & LED lamp

Note: Specifications are subject to change.
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Order Code - TPO-TRT-GEN

Generation Trainer with Protection Relays

B) Spectral Response & Carrier Lifetime Measurement setup enables you Listofexperiments . Covers NISE/DGET course curriculum
to study physics of solar call {(ST2) 1) Tostudy the |-V & P characlenstics of PV module with varying radiation and

® Stand alone table top kit with builtin +/- 12V power supgly. temperature ievel " g
50 x 50 mm x 2 mos. crystalline silicon sofar cells mounted in aluminium tray. 2)Tostudytha V& P-V characteristics of series combination'of. PV module

; 3) To study the |-V & P-V characteristics of parallel combination of PV module
® 11 different wavelength LED's @ constant 20 mA current to determine

4) Tashow the efactof variatian in tilt angle on module powar
spectral response parameder, 1Polel2W selector switch 1o sedect differant 5} To demonstrate effact of shading on module L :

wave length LEDs.
; g . igoo B) To demonstrate the working of dinde a5 blacking diode

& White led bank of 8 LED's to determine carmer life time parameter, 7) Todraweh and discharging charactaristics of batiery
List afsuperimenis o 8) Observe the OF wavelorm of invertsr in auto mode
1} Measurement of Camerl ifetims for a solar celt. g} Workout power flow calculations of standalone PV system AC laad with
2} Measurement of Speciral Response fora solar oefl, battery
Mechanical - I 200H) x 2000W) x 1500 mm 10) Workout power flow calculation of standalone PV system DC load with
NetWt - 2.5Kg betiery

11} Find MPP by varying the resistive load across the Py panel

€) SPV Stand-2Nos. 12) To study effect of shading on the OVP of solar panat

'. E:P"'l" mﬂdule 'ml.aliﬁ- i Ep!clﬂtatlnﬂ Euhi'cltn Chaﬂﬂﬂ] 13} Tﬂ do shﬂd“‘.g Hnﬂysis an ha SII"E whe'-e E’ﬂlar PVE}%HH‘IE tu H Eam
AT EPVam HRackdim Prolle [5P | Sees | Wim = e
W owovamoo | mwer | pooon) fske | sands | pasie | raeng 14) Battery characteristics: To sludy battery charactaristics by finding aut
calper rinhbe § i i
- s::-m " - — a1 S T h:a:it:r: capgn?ﬂty'ngh] based on manufacturers data & discharging curve
TR B | TieTeaE | ey | s | T Se | T | - (Cox] experi v
|5 | ESTRETY | VR | TR et ety | 3| Heriew | SVEGY | - 15) To understand difference between MPPT & PWM charge controllers,
# |nstrumentation power supply cum multichannel DPM panel (EMTE})- 2 No. efficiency of MPFT & PWM charge controller & energy flow in & system
® +12V, 12V, @500 mA. & +5V@300 A, " T'"*:EEW1HF’:T; ’::” ?‘:i‘;’;‘:““’_ —
: o rstanda ermine owin a sodarsystem
L | P I
z ;!'I t_”::’:am thm Enpm!ura dlsf:y' b 17 To understand how a solar PV standalone system waorks
it L2 0 SR Ey paweY L Neighionng 18) To determine power flowin a solar system
® Greenshrouded socket provided io extend earth 19) To eonvert normal inverter ioa solar inverter systerm
® SCR actuator cum sensor signal conditioning panel 30)Tocompare the performance of twoinverters using electro-scopie (Opfianal)
(EMT 8)-2 No. 21} IMIPV characteristics of PV module on PC screen using VWB software,
® 3CR basedAC controlier to setintensity of halogen [amp. MPPET controller or data logger with s built in calculator & graph window! IV
® Supports signal conditioning circuit for temperature to give output 0-2 5V de. Curve Tester | Optional)
D) Main rack - 1 No. 22\To perform e_me{iment_ nll'.'IFP'I_' charge conirolier us'rr_lg S'I'E_paneﬁ SVWEB
] . ! software with following algorithms! schemes {Opfional) i) Incremental
Consists of table bop aluminiem profite rack (45x45) holding vanous panels Conductance i) Perturb and Obsenve i) 75% ofVOC
4 DC Application panel [ST3) 23} Optional DC solar pump experimant needs separate setup containing OC
® Common 12V DC fan for both salar cell and SPY ’ ;;mprrMHmeher.- turbine sensor, EMTES pansl, |
E tional PC interface - STT needs following additional panels: 5T8,
® Separate LED lamps for 3V Snf:lar calland 12V SPV CIP-lI & one mare EMTE panel,
® BV batieey mounted from behind for solar cell # MPPTcharge controller Panel ($T8}-1no
# DCvoltmeter & DC Ammeter paned (EMTE8)- 2nos. ® 2IGET modules, 15t forcharging conirol & 2ndfor load OMIOFF
® [Cvoltmeter{0-50V) ® 5 nos of analog outputs Al (0-2.5V) for RE voltage, RE current, Batiery
. . co i vallage, [radiance measurement & Laad! battery valtage
& [C ammater (0-54) with polda atection diode.
) Wi oty o ® 7nosof DAC inputs for PWM control and load ORNIGFF
# Stand-alone Inverter Panel (8T5)-1no ® Builtin battery- 12V/7Ah, Type: Lead acid
® |IPDCvoltage-10-15Vde, QP AC voltage- 230Vac & Computer interface Panal (CIP-I)- 1ne
® O/P powerrating- 210 VA ® Connects o PC (\Win7/810) USE port through USB 10 module & type A to
réni B cabla
#+ MPPT Ch Control Panel (ST4)-1
arge Control Panel (ST4}-1no ® B ADC channels IP: 0 to 2.5V FS with 1 no. input simulation pot. 2 DAC
® [Rated vollage- 12Vde, Max current-64A channels OF 0-2.5VFS
® MaxPV voliage-15V ® 1o | function biock: VP 0 to 2.5Y and O/F 0-20 or 4-20mA (100 ahm Ioad)
switch setiable,
& Min PV yoitage-10V & |ioViuncton bock: VP4 fo 20mAand OfP 0-2.5Y
® Battery rated voltage- 12V, Capacity- TAh ® USH camerer o interface 25 pin O connecior an CIP panal
) to USB enclosed in 25 pin O shell using type A to mini B type cable
w-Bahary ype-Landaod # SoftwareonCD
# Lamp load panel (EMTT)-1no ® \irtual Workbench (VWE) software package is a USB based software
®  230V/15M0BOMDOW x 3 bulbs with individual ONIOFF using 6A toggle  Working on windows net platfom coupled with USB 10 module useful as
wilches general purpose SO ufiiity which suppors different conirol strategies like
. ’ graph plotting in XY, MPPT contraller atc.
& ACvoltmeter & AC ammeter panel (EMTE}-1no # Maechanical | 545(H)x 3800W) x 300{) mm,
& ‘oltmeter; 300V, Ammeter .54 et - 35Ky, Gross Wi-45Kg,

# Rheostat as load for SPV modules (E00EMA)-1 no

Note: Specifications are subject to change.
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