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AC

ey e (Alternating current)

AEPC (4.%.9.%) a4 (a3l Jaa" &g

BOS
BoQ
CAPEX
C&l

DC
DFS
ESCO
GHG
GWh (r.ar.=m)
IRR
ISO

KVA

kw (f.am)
kWh (fe.ar.3m)
kWe

LCOE

MCB

MPPT

MW (#.3T)
MWh (§.3T1.3)
NEA (7.fa.9m)
NEPQA
NPR (H.%.)
NPV

OPEX

PIT

PPA

PV (frsh)
RCC

RETS

SPD

STC

THD

TOD

TWh

v

We

T A% [%H (Balance of system)

foer o1 F@rteadr (Bill of quantity)

ISR @+ (Capital expenditure)

AT E T AENTH (Commercial and industrial)

BTEYFe &< (Direct current)

foreqa gTeaan segad (Detailed feasibility study)

TSI YA HFIA (Energy service company)

'61"«1415 Y I&9H (Greenhouse gas emissions)

IR EICE IR (Gigawatt hour)

AT Jiahd % (Internal rate of return)

TR TS Y TS (International Organization for
Standardization)

Kilovolt ampere

fFerare (Kilowatt)

fepetraTe MR (Kilowatt hour)

Kilowatt peak

ATATSS HEE Ah Tolfaaiael (Levelized cost of electricity)
=R faebie 3% (Miniature circuit breaker)

HTHEHTHA 9TaY GI5=e 2T (Maximum power point tracker)
HMETE (Megawatt)

TTETe ATaR (Megawatt hour)

BRIEREE R IPEIl

YT RICHIfead Al T (Nepal Photovoltaic Quality Assurance)
T FAT

B S 7T (Net present value)

T @ (Operating expenditure)

Production introduction test

qTaR @i¥e FERIAT (Power purchase agreement)

hldl Hiedls® (Photovoltaic)

frgwrae faave #Fe (Reinforced cement concrete)
TATHEIUT Sl I &5 (Renewable Energy Test Station)
ST YledeTd ITHIUEE (Surge protection devices)
Standard test conditions

%A g [l (Total harmonic distortion)

AEF-AFR-T (Time of the day)

aTETE AMER (Terawatt hour)

Volt

are fue (Watt peak)
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¥ TR |

TTEFE FT (Direct current) ST faem afeads 99 U A9l fa=d game 9= IS |
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I TR WEdd Hersd HedNT YR T HaT YEdeH AT GHIes, | I8 THREN TR0
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AP W9 (Slope) a1 fua=r a1 ®F T (roof pitch or roof angle) AT HIAR Tl e

SIATH FHFAATs AT | TGP AIT 91T GATH 98 T THAA qFalls (FAT) 1 Faamane
(ratio) Famer =g |

i fre-wifea yorel a1 fre-sifea womelt w=Ter | araTeTe SeAfed faEaeTs geTdea
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qUHAT WS HAT Hara (faehh) 98 T 99Rs |
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A ot JuIelt ameAT ST qg Afthesd aHd Ae-Sited AT JUITetTe! AT q41 fasra
T FHA T Ieedl T9 (MR TAR IRTHT &7 | T IRTH TARTRATATS T JOITeres!
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SHERATIH TG TGS | T (ERTPTH T IEeT THl AR-UTiafud Afcheed THT TEHT
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AT ¥:
HTATSTATR TAFATSIAT HATE

qET 4
ATATSTATRT T F q&7

I %
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9. 79 FEfTeRTR T

79 faeRrerer fafvera yaRTewarens dre-sifed dr umeire! AT a4 e Freers ges g
Y ZEETRE qHhTae® TaTd TH & | TIH AT faqd a0 & 8 97 MeRTem “saea” at
“fTET” T T8 WANT TRUH! JUHT GT AT qriardes, faxira, Fawes a1 aeuna geawr

AU FEE ATaT SIAT THIEE | A(E AT @7 a1 ‘G 68 T TEEE YANT U B

I, AT FEE [ARIEHT &THT T9T TRUHT T I |
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Q) 7 e dremr fadT s A & quaTs T gthar a9
HIYEUE T TRH |

) 79 [AERTeRTer e sy ATATSIATehT TRATeadT AEaT YUITetTeh! [SalTeH,
JUHTUEER] FATE, AN (IR T A9 [T GArEdT AT
AL P! 1Y fasieeel TR I HTH Heargd T4 Fed TEF, |
3) A YR, ATASTATRT T Fle q9T JOTEAT erae fHameor 19 gtmar
ATAITF FARA TAT ATATTATS IATEd 9 Fal qTaR ATfaepl amhT afe a4
fERTEHTer ARTR e |
%) 7 fAfrerer arrsTer feseaT TAn g fafae gt e o
FEATAAT FTA q9T A1 qeaedT faser 1 fdifdg a1 fAstewdr
FTIAFIEAR] HATE T FHA TN e |
Y) T TSR AT aASar quaTs{ud yifatad AIeve fAgrer =
Frer, fewmew AT e, |
FTATAATHT AT %) 9 AafeTeTer afedrerrer fa<irg (@) &0 JEreadT HaRT TH IuHes
TS Ya TR g | (AR Heds Hed gode® S, gravd T I
Rad AR s@td (Payback period) daT T A JorelTaTe Icara g
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farsTelepl Td @RI (LCOE) &I TUET T4 Fiheg |

©) T TASRTERTS JQ9T TAT T TXHR TAT ATASTAT [ehTeehdl (ITHTIE)
arg fre-sifed I gorrelienT Srt==a= T4 akeEs Jer T+ | 9w,
HATATSTAT TSR FRIEET TAT AR ATNT AR 99 9T Aty afq
Tl TRTHT 3 |

) 79 fqefrerrer T JUElraT ToT g ATt/ SUeIE ! R faeor
JAT FTTHA T IR Y& TS, |

Q) =T, T TAETTeTel Tl ARIFRATAT (Hepraeears frg-wifeq
JUITeATaTs FISHT STSTH &1 ATaedes O+ WIatdes a1 Hraal [auaasda]
AT AFERT a7 |

q) foe-sifea I ST YoITeiresT IAT faeqa avasl ATHIATHT T JART T
Tt |
P R) G Hifeq (HHTITRT =ROHT AR TE |
m T 3) T qTeaiHeh WA I Foll JUITEITHT AT ATTHRT TS T STTHH
IEH e |
¥) 73 faafareprer We-wAfed G ST YUTeire! TIITHT Foaw Afad e
TRERATAT Tl Afe=ard T q91 faiieedl qiHeETed! aeAr STHHTeT
TREH |
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Tre-sted 9 el JuTell
ﬁb_ff?

.9 Me-feq 4 1 TUTelHl BleaEeE

dre-sfed o], STqars de- e YUl a1 dA4-Ure JITelr qi Aidwg, Afed fa=ad gometr«r
ST TRUH g7 | TXAT JUTArare Icdied (92d, ¥R gl W @ad 9 T a6l AUHl faefell
a1 Wigens Tl T q9d q9Re, | aR, AT ThRH A JUTerens AeAr S e fama fasr
T 99 A9 fa=@ aiiaeRoresl Hid faq Aar g |

T TFRHT WS-TATed IUTeie®EdT AN A TTATeedTs Bl FAT a1 Geoll STHTHT TSI
v, | FART F1eT FIF ITIATHAT TH(S, AFATE DC g IATET g7, | ATURVTAT, FFAThT
EANTT JeATET (aTeATATE AC FEeaHT R I &7 el sl qrisTe & ol are,
FAET T e T WART R | A, AC FaelTs YT T T8 adl TUHT feaeelr
fershr =g |

G qUITelaTe FeaTee AUl foroTell qeafvae B3 UREReTs ol Ul Feredrar a1 fasell arth
TS (a1 &7 | 79 Tkl aRgTes “e fAefte” 9w Titwg | I8 YohRal A1 ol
e T g | TR, Wmﬁﬂ@mﬁ@mwsmsmww (bi-directional)
fHazare A =g | &1 fagd (S A1 IUNRRTH ATHAT shige g 3 ANTHT HigATedl fad
ATHTATAT FHATET T |

TIRUTIT, TEAERGHT AT FTHRTH! (AT Feqe Terg™ F1d TG, | BT IAT (& a1aed
ANTET fa) AT JUITelraTe. SeqTas Ul fasieliel aafead O% i@l faa AT emafd T aaa
st Frgare fama smard w9 e srewen Tiue gvg | a9 YR faad Jarerg e T
P! U FEAH T Fihrg, |

ity I usER freg-wfed I ol aafeaa Tadeedrs @y $ol ScaTad T T
freare fa9d @ud wers ad HHMT g4 @=drs A T A8 I 6 | A9 ded TR
& AUHT fasTeiretrs forshl T 99 TR T T e W JumedraT Farewoiia Feirer 7 afg
T A HE AW T, |

R JUTAIHT TFHRET

R AEHT TURES

ATATHT YTAR ®IaHifed® (PV) Tl BR T ATATAEEHT 4,000 Vpe Tl TG 795 fgargd
TRTHT A FSAT &1 | TIAT G AT, IPA, AISIeg WHFaR T JHedd FrIae® grar Tad
TIF! FFR0T f@=A ¥ g9aTs TR faser T SR T9 FF TG | drarag e-sted
JUTEEe HET THT A [l @-SI9RTe! ard fre-sifted faseiar &7 47 &7 ¢
fersTetter! foret ererae AT FednT Taan | freHT sfdieh St fAaiae g9a smarm T J463 |

¥ |



BT aUeEHT faeaeamdl a1 dEE 9 freg-fed yumeiesesT Ardfiaar ags & |
IRTETVHT AT, ALTAATHT HA 49,000,000 (11 million) ATEATHT HaAAEE HeJ TTAT 30% HT
AT I Fre-sifed yumeies Siied 87 | Sarg dRadae g Tared alHgars =IHIeoT T
TATHRUT S Hed A Ah] STNEHATH HRI YTedheed AR ATHde® TSI 9
GINREHT T | TAATEE, TTEREE ATHT [aIoeileh] [qedew HThd Y&l ®IHT FaaT Aed qr
ATAAEER] FIEAEE 6] TFg | AU JUTeAgee] &l [afeiiel @ad garsd < Jrear fara
e Afafes Fr arad fadesaT hige I T9 AT FBIZET UEws | AAATeE, AL AATRT
TRHREE 39 U T Y2 TRe®H Wekes A A1 AH ASTHaATs demar faq fafae
ATSTATES GIATed TRl T | AT, ACaITHT T faaRor drgqesdr I Jumeilsl Se™ 9 ¥
qRERT YRS g e UTedeedrs drerR fsfrer AT I "eqadol AfHeEr aod B o

L.R.R AT T AENTE qUTeiEE

TR- AT GEATHT SIS TRUHT 4,400 Vpe Hied STqFHRT A {7 qurrely sarerantas
AT G fredt gureleERT ST 98 | aE@HT DC HiedsT IoHERhl WU BRI Ta]
TSI Tad 9Cd TIHT (MU TRUR 875 | AT, I (G2 TAFITH] BTeAh AIIIUE AR
ATaFTes ®TAT 90 kW 3@ 400 kW TFHEHT JUTeliars Smadniasd T 400 kW waT A
JAEAATS AT JOTeAl AepTHT g |

IR SATIAIAEF ¥ AT GITSTHEE ARSI THINT faiell ATIfT AT TTeehT FATNT
fester SmYee® STEM TRl g | & R039 & FTER AIHT feoel SiAdeare Ieariad
fersTefrept @Rt 7534 3fg 30 9fd kWh &F0 9UHT 9 G aRTT ¥ festerer Jegar A
TEH, |

AT, LT AT T AR FASEED AATEE, JATE T TITES I TETHEEHT
AT AR IO §75, | ATATT HATe®h! JeATHT AN TaTeeHT FH ATTTAT G
TG A T Flbreg, | G 033 FHHAT AR BhHaT JUTAge&aTe [qofeliehl TIed ARt
JUITATeh! ATHRHT ¥ 95 Iiq [ aram © 3@ U .30 eRERMAET @ | Iidide ®Ia1, Aarrg
¥ SATATIE / FRNTF JOTeless S F (=TT &7 Ty sarafas / AT gomdes et
SHATH g g |

.3 AT AR frdrer aRIrear

R.2.9 wifattre wwTRan

TATAHT RGN (HbadT (equatorial proximity) T HH-T¥e IATSA TET a9 A Ioaeivep
A fafer=or 9T g9 e | Aiva A fafeoreRr " 2.9 3@ €% kWh 9T kwe Tt fam saer
T TN 300 faF 9T/ AN gAT, TATAHT W AT STATGHBT TAT FRATAAT el G |

T T TTHT TYTTAT TSR ATb ¥% Wl qelel adhl @, hereasyq &I eHr e
e TRINAH Tl T8 TP B | BISHTST, GRERT, Ead, T T (ORISR - 9ie I+l
YETEEHT TP AT AT ORITEEHT HSHTSISTT & A1 JUITeireh] Tifaterd erwdn giq a9
Y FATETSHATER (AT AT &% %3 a9 (He2 Yid ORYRATeh! ATATAT) TEhT Il v IH! G |
T 039 G, FUTA (93 TTH0 FRT Y0 A 8¥e ITHARHI, 59,000 ATIANIF ek T
FRT 95,000 HAHNTE AEFeedrs qa7 Ggesdl g | farieeuey g Je-fuefe wm v fos-
wifed gumetrewet fadra T Fwraer @ | faa smafderr faeeavar, I e g=ran, ke
gfafy, e faeftg Hifqew Sifeusr faxdira wEee @R AeSe™ g TuTedrs S9THT aderd
[T SFTIHN B | I 030 HI TAT §0 A e TG JUH T AT MS-Sied gueies

! The potential for rooftop photovoltaic systems in Nepal — www.mdpi.com/1996-1073/16/2/747
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STISTH T Aehehl AGTTHT AUTAR] ol ATICHT &% dRTATEATEIR T [l el ARTETT T
yifafad SHAT WEH B |

80°E 84°E 86°E 88°E

MODEL UNCERTAINTY REDUCED =~ %
BY GROUND MEASUREMENTS

28°N

PVOUT: Long-term average of potential PV power production, period 1999-2020 50 km

Daily totals: 2.8 3.2 36 4.0 Lt 4.8 5.2 56
KWh/KWp
Yearly totals: 1023 1169 1315 1461 1607 1753 1899 2045

o q: AT QR e geedn - 9 Ay 9% (ESMAP)

.Y ATTF qRTaT

frsfT FFdTmaabT TraqT ARTAS 91 Foliehl qATT ¥ WEsT U= dfg Ul ard fre faseiren
TEET HeTHT FRUS G JUTEATETE I ATHT [qohed STHTTHN B | TF AThIT 6T, SATaTTE
HEITET ¥ SURTEEH (g9 I Hgd T | T Jearader T41 A=A [qaa Tueirer!
faeaaeaar T Weds WA GUR &4 Tag | ERT, 9 fsfy v yHE e, I gfata Jue,
T ERATE 7T JeATAATE Jeo@riTd &IHT TS T, | GHYHT, T faoqell o= AT Adew
ST STAfaede T GfaerarcHe g qUET TRTH B | TP ART % A/ I ey afedrerrewsert
ATF BT T TAhad] HeaTsd qeaied ANEes I&qd TRUH 3 |

Y AT T NEETe®

Tt T YagH Fvg (A.3.9.%.) o AEH, G2, AMAR T HIde® AThd rg-sfed qrr frsdy
JUTAE® hl TAGTHT HEqaIU A WIARad B | Abidh, 9T [qagd Jiaeor (7.f.91.) o
I JATEh! THHTT AMIT GRS TIAT, Ha-THIRS ATRT AGITF JaT Y& T ATTHT
1 3395, ¥ A.fa s fre-sfed yuiess 2ames Frreaadars aerem a7 T e ]
JATEAEE T Sl B | AT Mebraese Y& Tehl Heqdqul Fedn I Ycaede® (M @ueamdl
T TRTHT |

& | re-sifed I Tt quretrer «miT fefre



R4 AR
IHF FAT TAGT Fvg (. 3.9.F.) o AR THT JUTTHN AT STeAP] TATHINT Foll ATETH
Hifq-309 F=aia fafg= =i dicarees Yer e AUH & | 93.9.%. o 9,400 Wp A=l a6
AT HUHT ATTATF TABEE A& FHAIEE, IJUNEE, FRUMEE, AFANIE TITee qgr
[oiT FTATAaEE®T AT FEANTH AN T3 [qhedess A FRH G | TIAT G TUH AAMIR] AT
SfF FUMET Y0% TS A" AT Uil Ukl AATTHT IATET g Pollehl Ui febeirara amaw (kwh)
Q.Y AT ARTT THTALT TRUHN B | AR, SRITAT TR, I.3.0.%. o Y00 Wp A=l el
THATERehT WA [Tl STNT 9= ael sieh FHUMHT WYY ATl AFETT° YaTH T6s; | TIaTeF,
forardT et el AresTiAe-fsil ATHANT (Public-private partnership) ATSd =T
Viability Gap Fund (VGF) AThd d@R ®Had JUTCTR! ATRT 409 e * qfaar fawg | #nfa
Sfgd SRRl AT TANThATee AMFUHT GraTHT dTaad A{Ie 9.3.9.% T FHad
RIS T8 (AT ¥ EET)

LR FE T AT TR AeqA G

AR A T Gl geqdvemars qe0 Afigig &3 (W1e) are quf ®9dT g feguar g w9 A
ITFRUTEEHT SATNT ATATT TR Hedd TR % TRUHN B | 9.3.9.%. %1 [GRIRGHT PV racking,
hade®, (@9 /Frald MR, T=aleX (enclosures) ¥ ad de&qid qRATSHT ey AT TR
HET TASUH G | TF GHH AT v e 9 faeprasdieed Mived srrsraeeated
e farues | Fafead FRATT SREH 9.3.9.%.3RT FNdessdl ol JTas TRes | a9
THRF Gaee ITHRRIEEHA] [ sIvh TR YTashdls Uredied T fgoired TRUe & |

QAT 9: HAR Refreer AT =a1E T AATT TR e G

fig Tordvem ST Heh
I e ® AT AR HedadTs 1%
AT g | F T, A 20%0
FIA ER L ATEET q B TE IR
HTATT AR HEGd % AT oergar av | SEIN
SRIES (Enclosures) ¥.3.0.% F A =feg |
PV racking
Switch/ =T R
4.3 7e frefve Aifq

A 095 AT Foll, TAGT ¥ [G=Tg FeATeHder TerdT I Sl JcATEheeehl AT Hecaqur
HIRIIEE ger3 IeT Pe-Sfed Tebfeqer Foll HTAfGe AT T=AT | I 039 T 8T Hesefdy
3033 AT [HeRTeTeT sEmatusd T Feaaesd TuTelie! eTHATRl ATIRAT 7 HaRgH ThaTdTs
TR TG, | YOO kW TFIHT &THATH T JUTEATeTS STAATAH] ATFIIHAT Tad (AT 400 kW
T df¢ &THAT WURT JUTHTh! §hHT SATTAYTR] ATTITHAT Ues) T AT Yureigsars .9 9T 0
72 faafrg Afq swrfa aftea foear Se@ 7 afes (g 95 e

' AEPC, RE Subsidy Policy 2022, Annex 11, 11.3.4, Page 12
2 AEPC, CREF Operational Manual 2071 (15t Ammendment 2078), Annex 5, Page 29
3 AEPC, RE Subsidy Policy 2022, Annex 11, 11.3.4, Page 12
4 AEPC, CREF Operational Manual 2071 (1 Ammendment 2078), Annex 5, Page 29
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& YIRATE TAT WY ARHRERT TRUHN Fiea™

T AT ToET BT B | FS9T T T T JaTe
TFREE AT-ATHT A T Aeqees qoar oy & | 7L ST T (New South Wales)

: s ‘ FIHRA G 040 FEEAT A
TeIE® HATAAT T R TH HEdI0 e SN S

@D | YT T WM AFRATS JaarTel AT- | IS TEAT T, AT A
AT i fwior w9 fquerr afueprers s TR uRygw &9 J0¥0 HW
MY YIS TS YUTATRT FATATATS Fag- T FIIrAH] AR  TATEEAT T
o Hel GRTae® JaTT T Fiheg, | qodT AR IR ARG W?Ov\zrg_;q
‘TWWQ\ SR > qE U AT [T T AT |
) AETEHT T Tl B | TR aRuge FrStEd T ATETEE
T AF | TITE®HT G ®RaT JUTATHl Taad

T e e | Seqr fafiree Turifae® ae U @ o
a g ¥ Gl a T T HUT TWERATE eRA[E ™

ot fAfe=ra st e frs-wteq A =T FISEAR] HFHAT G
TFS | AT AEIEE YT T ASTATedTs SATHA FETH TATIS, |
T Al |

AR T TXHR AT AT AGTg®b] AN G BRT JOred] A =19 qog, |
AETET (Incentives): TYFREE ATAHNIE T AEINTE UEHEEATS TcdET (ST HH aTo1e?)
faT TRl T AT IRERET | YOIl €TaT TS |

ghrEdl B (Equity fund): TRTTF TREFR AT EHST JOTAT FagA T Sl T LTI T
TFGT | AT FITATE AT, SATTAIF TIT AT Tehesals Taaad Holl ITeled TS
TART T AlhS, |

F NEET: IIHIA AT T AT TTehesdre i HrTeg®H HTA] Gredred adr
fairese I GUITell SIS AT FATEAERHT 6T TedTET YaIT T HAhAE® (S8 19
T3 |

ARG AR FETE® (Generation-based subsidies): TRFRT T FHT UTEATATS TagT
T I Fol JEATIAAT AT AAIHE® TaTH T G, | Faew g-sed fasfelr ar
FarSIAFSe IAsA (CO, emissions) AHITHT AT g FF, |

T (Rating) TUITElIE®: FR@THTEES! AT T THAT JUTCATE® TS AATE I, TXHRA
ICATGAEEH] BT TR a7 47 F TeATsH JUTeies AN T TF, |

g |
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AR AT qieIIsT= e
JSTAT FATS &l [ 9

AR frdT aRaSATewd! [Meqa ®TAT GEATAAT ATITE AN faRiSseedl G
mewxmwwﬁ'wm FAT, IRATSTATHT T AIETS,
%Wﬁwwvﬁﬁﬁmiwﬁmwﬁmmwﬁmwﬁqﬁﬁ
wwm|wﬁﬁ?wﬁmwmwﬁﬁwwwﬁfﬂﬁﬁ
PFeTe ] ATATEATENE THET YT T J4T (9Tses gt T Havd e
o9 qEH IS | T ANTHT IeheEdls AR [T Fe@qul SITHeResdd giefed
TRTST @Rl 3 |

3.9 AEAYY THEw

F AR IRATSATETS AT SAST Hfe el qaeEHT T 3T aHST AHFIEE |
LT AR [TABEATE, TR STABRIB] ATARAT HeATFA T AH Tae | (=R T
AT Heqaqyl THE® qd au TRUH G |

TS & AR JUTCATR] ATHR T &THATHR IR fdfl aAedes TS T SSH ITAIATH]
HTITRAT g TUHTA T FrA=aT Fecdqul HIIGUE &l | FIF TRUHT JSe® afeb a7 e
BIATHTHT T B4 | 8 ST AUHT ISR qEl fasfell Jearad I T AT 6T
gfdehe fam FaaA | B Sd AATATAT XA IeTehl AT IUqh & fhawe a1 o=
FTIRIANT FIRT T Alba | Tehfeass AT, fofy AAee® ITah ATSiadT GXaTesdl ard
STHITHET T T e |

» ool gua: @ afeETsETRT A SE T AR ST AT ST el @add atd
WW?W%&WW%HG&I@@ﬂ&WWWW
SAEEH Hol ATALIFATEE T T ST JUTAEE AFAF G5 | qe fHeRgsw amT frgar
Tl 89 & ST UTehed @I el [TTART FHef GATHI R0 % STvaT T&I ggad |

» g fafeRor Se i dmmr o g fafeore (solar irradiance) AT (e ) o @
qRATSTATRT IEATEH (LR T, | BT FH (R0 TN &6 w1 =7 fafepwor a7 &
T IATHT AT TET ATTEHT & |

» o =wEETAT (Financial viability): fa<irar =@ afvarsTer qwreaar T e
FAETRr T4 | AT PRICAS Taha qAR=d T IRITSAT AN, Jedred, T e
feaHe® (revenue streams) ATALTITEH HeATSH THIS, |
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»  griafie TRTHAT: TSR AT GRATSTT Tifafas STAr T8 qd g U, | Tiids TrTeadre!
HATFA TTIAT A=AT (B, S GI=AAT, TR T A, ATMS), TRATSATRT fsired, (e

&THAT, ¥ ARSI E®H! ATe TS, |

= famH® FAET (Regulatory compliance): RS @] [HaHe® ¥ AIIRUEES A &
TS, | T9AT A5 91, I e St HeRT e Fleew T TEM TERew, 9 YART i
(FF) 094 ATARHN T AMCA Had FledT ¥ ST HIHeE FHET B | AT
JUITATE®HAT 40 Hz frequency T AT 230 V a1 ¥00 V AT NEHT el g79dX &8 | 90
kW ST ¢l &THdT 9Uh! [l JuTaleedls SedNTd SqHT ailiehd TRUH! & T FAlhl AT
¥00 Vyc TFYF T4g | AT ¥0 kW STwaT AT Jureiepr @it 99,000 V &1 3afe ¥
Afdfeeh TRET ATI9TF T&3; | G JUTSATeh] DC TETHT EHHAT, ATATIIT JUTeTEmebl AT q,000
Vpc =T %H T ATE™NIE T AENTH JUTEATEmedT AN Q400 Vpe T8 g SS9 |

arfereer *: A.f4. 911 HERTET 095 FTHINH WEAT TS TRA AR {fl guneiiegsel aErenor
HreTrer

S Hieds
|30 V-U kW ST FH
L ¥00 V- kw @ =iy

¥00 V — ¥0 kW W=T &H
199 kV - ¥o kw <fg @iy

EEIl HHAT

(Modality)

3T|—°|T€ﬁ'q W 400 - qOIOOO W Net metering

aiforsr T ST gomTedt >90 - 4100 kW Net metering

AT gurre (Utility-scale
systems) - woo kW 3 HIfT | Feed-in tariff AEECICEELEHE ISR
(@ HERTRTRT Her B 5 5

IR ARSI

AT Fott T A T grafaest Taga T SR AEEw g | AT W SRl JTAIATHT
AR, WA faell AT SaTs, T IAT AREATHT AN LT RISAT TR-TaArgad Icara=
T Feree T eRaTe e (GHG) IS 9aliR @iEd altig ¥ Jddrd IRadde] aHerars
FHEGT T B |

TATTHT WSTSTH ATRT FIAR GIET TUMTCATRT TG T ATAETHT 8¢ GATE® T g | faeiged
e ISAT e JUITeAT TATAAT T, [oeiid Yredrgqes Yard T, U ATard= 3 AT
T T ST ek AIHPIEs (Fqale Tl B | A ST G [q&qX 9 ¥ Fad geasid
Tared A FEAEE q=H IR ¥ GeARl JATEes Hecdqul g TESA | Gl Hecaqur
GTEE ¥ [qrlesdl Hed AiHEEeE diad 3 A7 Ifecatad S |
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AMABT 3 APRATARE T faeed! qHer T ares

TAPRATARE

FoAl, TG agr fe=rg
HATATT (MoEWRI)

et T e

| Wifqes fawm wEg | WY F e aw Yarw Ty afer asEs
| fIRT e, ¥ A9 SRER AqHIET T ATAR g, Sl

| YA GEIeIT AeRIeT GERIaES A T4, |

a9 ATER

L AT-ATHT TR RET Wewifed G JUTeilels Jaged T JTafiTe
| Aifde®s ¥ fad diedes [Fad 16 |

AT ALRR

| TR S AR T 7 G sy goneemeT i qerees e T
AL IEIC IR eI LRI R I A AR B S R e

[EEGRlPEZ

: ~ oo N 4 o o <

i ® A THCREH AT JIHR=ET Mg |

D c [ c c =

i . I UTeilesd 2 UTEHT e\ TH AUE Aldade odls ATHIa

e |

L« g-feaenE ST freveE e TEE |
L= AC THhebl TS T AU (AT TE, |

THTE o TagT b
(FF9%.)

fw AR FFEAaaed ATATTHT (HIH THINH RITE T R Gahl

gfaar fa=g |

e G WA, T T AT FRIEEwET AT HIIEUEEE adS s |

T T TR TEh] [aTTTEEarg U STl FTHhRT

faamTEEdT H=T T g d T 95, |

[aNl a¥ s
FqUTeAT HHRET TS |

GEIRaipic I G S e I Ll
T (RETS) = A fre-sfeq yomeEwEr Téerr 7 g TEE
L » TE-aHITed festTeAes @ ey ¥ @ frs-sfeq yomdEar
L AN g T ITRRUEEH] ATNT THIUER YIeldhees Tt
e |
o RATSTHTHT ATSTHIEE JAR TTeeg ¥ (AT T JSFHT AT ATa9eF
ot L ETEiqes g e |
: o L e OISR ST foe (FTeRdT a1 HOT) 1 =@ dr T Hgd T AH |
o qRATSTHAT AT T[S T GRIFRATAREATg Joi Tee |
L= A frester ot festrea 7 fawra wEE
L« e g fesren, T, w@itae, Feeee ¥ AHG qRIR AT
. : AT IS ANTAE® aedl 16, |
FAT AT FFAT (ESCO) 2

- fraifen e SR St e v aif fr e

FERIAT (PPA) a1 ATSTHT {9 HaRgTE® TE3 |

TANTHAE® (97 HIlAHee, »  FER GO 7 RS W gaTe AR e

rEadTaE T ATANTD
ST R ATfTehe™)

. fa a1 3R Hfge vl 9 faselt faar It T
»  HTH AR GHIAT ITFUERE TATE BIZEES AThdH TS

94|



3.3 TIYRUEER X SU-FIAE®

3.F 9% TUHT G sl SERTers HaHa T A9 ®ieifedd F@iiadt TR (NEPQA)
forepTer X1 B | AT TER A T JOATEEHT G g R e eel AT AT ashdaee
fAfdta T PR AT NEPQA Y@ #ATIR 27 | F9 2094 AT THrd NEPQA &1 J9H 9ieATS
T R09% AT HURT FT, T BTTaTl HTI~ad=qT G | TUTelehl G &7 g TAIebeud Fall
LTI T (RETS) T T dieee TEI8T07 GHRTLTTer afgaers NEPQA HT difhUer! HTIEUgeh!
ATIRAT TTaH e, |

IS S JTH A JuTeiteadl AT 4 frdt drggees T fre-wfed svades 7@
FHAreee® FUAT 91 &1 NEPQA HAT "iaR il drggaewar A7 difad 84 | 79« fre-siteq
TRIET AT AT FETIEEERT AN ATIEUSE® U e | NEPQA AT THTIYT THTHT e ekl
AT |EC ¥ 97T AT AIIEUEes el THIEs, | Juleiiars A Frgdr siee 7,
TARTRATS F.f 91T FSSTer qafed TERIATRT AT ATEaeT 99 GR1ST T8 (AT < S e[l
.59 91 SASHHN AN I A =T AEaedF A= TRdieg T RETs gRT @R JOTel JHTTT
qUaley AT 79 FEA AT T3 ¥ TS &5 |

3.¥ fesmgan e faqud frvaes

3.%.9 Wit qerer gurrelreny st iR e

YT fESTed ¥ YU FFiradl grle Jatvd faeqa SHHRI 9RT ¥ 1 faxgd awrerar
TR T AGAT @ W GHA THEA TSN B | AT A6 AT, qMiAfeTh TeTeedrs earqdes =
T ATEYTF B, (AT [qriesed TUTeATehl dAIeme e TEeq |

| AT AT fEeTer St IS Hea (U &A1 6% e, | A7 ot
AR qraTe! T | oeoes SeM T 947 313 @ 99 A6l Q9T T T Godle €375 | T T
(Orientation | qEATTET TS e QTS T nﬁﬂﬂa | PR AREATERT (T ) A

of PV array) | T g TRUHT ) & feaT AT a1 TdFETHT FeaTdT WY giafr=ara =
g |
| TR AT G A G SR FOET (A g7 | TR S9! A S
YR qTATeRT ;
SHHE E . (optimum angle) ¥ FafReT IR o | AT HFTT B R ﬂaT ANTTHT
('If'lt | | @A qig §;1§¢v1 | 7 GAAT FAR I TSI T TSR] T, Ty JeTech]
flP\e/mge) At foreR AT, | e AR wA (9T % T P @) B s
otV array ;mmwmwﬁaﬂmﬁwwwﬁwmm|

TR TR | AIATSATH FeaeT el Searaaai SfeUH! g, | gumet! fewmed ares, fasel

. | T FEAEEEF] TRETH O (A9 g7 | IO TR FREEE ATAIA
(Quality of ke AT AT ATSHA | e qEles T o7 e ol T 5o
components) gt gfera farem T |

3.¥.R HF THRP! T Fo1 G ?

re-SIfed gueile®dl [sired &l H&T Y9 ATl FHEL T a1 qF 9= &l | TXAT JUTAE%eh!
TR ATCHT ITHRAT AR AT, AT 9% Tl |

e fomT Mewre™ TRUST Jumeies: AT, A1 UTefiees 400 kW SwaT %W &THTH
Z7 | 400 kW SRTeR a1 HIIehT JuTeligedrs “Iieeial @ba” (utility-scale) 1 i qorrerr
A7 S a9 (RRTeTR! qTART dTfeR S | A& JUITedle IcaTad ol T-YTHNThl AN TART
fafeget et awar g9, A.fa 9 a gumeies Woo kW W= W g9 I ¥ S¥Sra fasier @-
STHNTH AN @I HUH g9 9T TSRS, |

RI



Sclar Panel (s)

a

DC Fuse [| DC Combiner Box

|DC

DC Switch v
Distribution Circuit Braker
Network DC Distribution Box

Solar
Generation OC Fuse Z |

Meter (KWh} Defuse Device

Cennection Meter Solar Grid Inverter

g

————————

Consumer Service AC Sm’t:r‘n
Connection Main Switch l*c Defuse Device

AC

Consumer
Distribution Boord f

Consumer Loads

AC Distribution Box

AC Switch
Circuit Braker /

________

S ——

e R =Tl o Wesie™ TIRUST YUTeiieEad! fagiTe @rs" S (Single line diagram)

SATET [Tkt YUTelle e (HeRga! Fearaar ekl T WS aTqiar g feor e |
&A1 TN T, | ;

ferdre feoreft

1T T DC sifeua Rre-sifea yumelies: A1 qurmeiie®dT 277l DC (direct current) STSSHT
DC =TT FHIAL &7 | AT U7 =TSl WUHTe, AT I ALS ATerehl ITATHeATeh ATIRAT Afdieh
[oSTell S-JIHRT a1 Afted RrewT Hara Teg | §eaddn, gq-faee (in-built) =Sl Fraiaias AUH
Tefae TeIde® SaTdT ST SITeUaT 7o |

hEd



Diztribution Board

[
DC Coupled System
Distributian
MNetwark
Salar
Generation
AC Weter {kWh)
T | | T ]
1 1 1 1
1 1 1 1
| | | I
1 1 1 1
i 1 1 N I
| | | I
| L :
Connection Meter | ! ! i
! kiwh ! ! itk !
1 1 1 1
| | | 1
1 1 1 1
1 1 1 1
| | | ]
b ——— L L— ']
r———————1—————— T
Cansumer Service | i AL
Cannection Main Switch | i I AC
N ' ’
A
i.
[ T
Cansumear %

ferdrey feroqelt

Bl

Consumer Loods

—

Sclar Panel {s}

O

OC Fuae

|:| DC Combiner Box

lnc

DC Switch

Cireuit Braker

OC Fuse

Defuse Device

v

—
-

Battery Bank

HH

AC Switch

Defuse Device

AL Switch

Circuit Eraker

Bottery Connection

D Baard

DC Distribution Box

DO Coupled Hybrid
Solar Inverter

AC Distribution Box

=Y T AC Sifeust fre-wifed yometies: A7 Turciie®wT sardl geTdert a1d geada AC
(AT Fwd) ATESHT UTHT TeHER THTIY 75 | TeXare AC ATSCYe HA-JTHNTH! dTHT,
TSN =TS T a7 ATIfT ¥ TARTHN AR At Mgar o T 91w 19 afes |

¥ |




Solar Panel (s)

O
AC Coupled System DO Fuse H DT Gombiner Box
lnc
i . i
i OC Switch 1
Distribution Gircuit Braker
Network DC Distribution Box
Selar -
Gemeration bc F“sf_
A Moter (KiWh) Defuse Device
————————— o ——————n T Rt
1 1 I I
i i
I ] r
| |
| | I
Connection Meter ! ! Tolar Grid Irwverter
kWh I kWh I 2
1 1
I I
1 1 —
1 1
L d
““““““““ W AT Coupled
N Hybrid Inverter
Consumer Service AC _
Conrection Main Switch “c =
l : P
oy + Bottery Bank
i
) AC Switch T
Defuse Device
L L L £C Switch AC Distribution Bax
Consumer Al swlie
Distribution Baard T r [ T Circutt Braker /n o ¢ ;
gtkery Connection
] Beard
Consurmer Loads

e ¥: AT T AC coupled dfed estem RTa qumreiieses @it

Brdy Prooiy ST IS JOTA! FH FRIGT &7, STel ArSsh! AN I=d g ¥ &l JOreirepl Siasay |
[oRepT FFATAAT §rg Al TATHEHT IXAT YU YT TART TR | i

3.¥.3 9 A (energy yield) & & ?

AT dEa 2w 4 fafeer a 3w 3@ s kwh 9fa kwe gfq fem o g Taf w
ForaTer TATTHT YT & AT Follebl HTAT &AM, a9 ¥ &bl Ty, aTqHuSH 3feeT, I,
ALY T AT, WEHT fAAr ¥ ATH GHTR] TAAT GETHT (R g |

e faeTy TR @ fafereor gar yr 9, RSET Aqees A Ao A i o we
fafeere TaTept A ST &THATET HeATsH 9 Solmetric SunEye STEIT ATH JTFUEEERT THRT
T A IHT g | TH[eIF &I, VAR ST aT [haradl THT THRTT THTew AN T
gibrs, | TET ST FANT &, fre =Roes fawiie s

kWh/m?/day ar M)/m?¥day & fE@mae AT 1w | Ife fafe=or M) |7 T 8 9+, kWh
AT 9T T M) JFATS 3.5 o AT IR |

= AR 9T SIS T TATET Gre fafEor (@) a6 aRmafE, SeEEr Q /oo afvwer fafy
TART IR & JUTerare fors(ell ScaTadehl AT TRl |

= TN, IHT FEHATH] AN RATAAA TOAETHT Gl FRAIX FAN 19 i e | fafa=
AIAIREE JANTHT B | T Felol SHebTd HI0 ¥ IAH ol IUSTHT AN JUTeAT fgsirgaars
HAEHAT T FEANT TS | HEAUIA GIoTdaehl ATSTAT T ATk fareererorery faRor 9 i #gd
TEE, | AT ATTF BTHT FANT TRUBT TRAIR T frTeed qaemes g9 Tl o ad

Q|



FHEE B | FPATHAT AATAHR] AT [THETRl GATCHT IAE® EA [FHANT THEaaT
(simulation software) YR I =MevaA HAX Aied [awIE Mg |

QUART ¥: JUTAT FEHAIAHT AT TREAAX

RIEISERLCEE
(Modelling software) l ferqroaTe®

| Wge fqwermwl, feoiTed ¥ @eTge, IeAew HSfg (performance
i modelling), faxirar faeeroor, HIgqe STeTa™, BAT MU0, ATHAd Kard,

HelioScope | fewereT T, fafie Af=ag STer & TR, AvhaErsy, AuTe <
| qUTl HISTAg, |Ig UIHIEias, Id Jearsd, AteHTssaT ( (optimisation),
Homer PRO | afeged %ﬂwr atfder Faeeraur, yifatuss faveror, fifde, gamTeHdr-

| AR gralhd, A7 AIEHATET T |

| PV HISTS ST, YUl fgsiied ¥ faeereT, Sra® grar, grar favers,
PVsyst EWrWW@WWW%WWWWa
| B W e e |

: 3D visualisation, g fafeor fegre (solar irradiance calculation), ToTTel
PVSO| Hi oY c N0 o~ ~ ~

 TgiTed, FHEwE Histes, faxir fqeav, dregde Srered, sl Jogr,

| FEHeTeT T e |

- Ty, et AT e, At T Siraeeh feeeror, e 99
RETScreen Ty, feaTe g oA faeermr, drnfas gaT, Wf{q‘lﬁ—s’
S g S, sfereer e

L I PV qUITeiTe® dfeq fafaer Tdepzia S gfafaess gaei= ¥ faim
System advisory model | HFTAT HISHE® T HATFT e | SAM o GOl biehired=
(SAM) : (configuration), STl IcaTae A, faxira faeeroor, ¥ Fagaefadn
Ty afeq g=1q Arefds awarEs ga TEs |

3.¥.¥ FRGHRT AT B & 7

freg-sifed I yormelier sraferd Seamas (fafeas ST &) T JEATHT FEd aTedrak
JTEA RSP B AT STe BT ATNT JUITCATsh] FRIFFTET d991q (Performance ratio) @l
HATET g, | FTATFITET FATT FIAR ATvaehl TR A &l ¥ Hlecilel TqaTs TR
PRBH] BAAT U TG | AR JUTATRT AT&d (e Foll T AT ol (Agifereh /TOAT TRTH)
JATEAR! ATATT 2T | Teh FeAhHl TAHT, I=d AT HUH JUTATdATs | A= | faferse gfafy,
T, T ATATERUN HARATEHT (AR T4 GIATITAT S0 - Q0% T H1 FHTET AAATAATS THET
fetres TRUT ¥ TAHT AHT TRUHT T JUTT GR T Fiehes; | ATE HTIGHTEH AT %0%
T FH G I, TG AT FET1ee T/ a7 HHAGFAR (W] 9T a7 eI GRTEl, Sl
TAITES, 91 dREE GUTEE) =l THLEE T IHT Gobd Tg| TXAT GURATETATS [TebleiTe
qo=d qEIEA T AE9TF B, |

pR=@

E ideal

Esyst = T AUHT [T JOTATgRT Iqmiad aredtaes fosteiiel & A (kWh aT MWh)

Eideal = [T TSl F¥ATIAT &THT ITATET THAR I1, 7 SOH AALATEEHT FoaTaq
LT STALATHT UT &7, | ATTHTH FHFT THIMHT T T FrAl, AET, ATHH STl
FRFEEF] FRUC Bl AR a7 BTHE® ATTHN kWh a7 MWh AT HTIH TTRTHT I |

9|



AR @ Al GH=d T AETF B |

3.¥.% QR AT T FRIELPT SAIC

AR GOl T FFHee® gl 7 fesirg el NEPQA faenfadee® 7 7 fa.a1.@1 fHeemes
qAT T, | Afs B fAfeerd sedmer i fafdse feemfader a1 Araevees U @A 9+,
IEC HIYRUSE® a7 [Mebed® Juaed [Geniqaees qradr T, |

3.¥.4.9 99 il @mees

frg-sifed I yorefraT fasf Wiggerer =am ¥ fesired T qawwT Hec vl #19e® Hel U &7 |
F WEfAATHT AT AW goebl AT ot Higgele® RETS ZRT THING ges | it wmvaes
Bl T A AEedsd 9 fauaes qar AqraH fanesd WnTw J1ihT Sughar afed ad

I TRUH &

» T fre-wfed | guTEieRr AT FAR HigdH DC Hiedsiars q,000 Weaaqwd Hiad
T fawia s, Safe aartaes ¥ afafdfc TR 9 Jueiess! gFHT AfdeHad 9,400
ATed FI9 TRATS | FH AT (G0 TUHT e, a7 &, (o, a7 dTaRes Fades
AT BIATAR aqeedl HRUH! SRS qUEd I faga Icames T BRaeare
(crystalline) THeE® =T Il {thed ATHAeEATE TATHEAT 5w | @ AT3freg

UIeIhdes I HIhl ATAE AATHEE Aval FiXeh g HUHA (S8R /TSHHA HISTA
ﬁ c o g}r LN Qﬁ ; c |

» i ITAH G I GHAA GIATHT AT FST ATHASE (ARG g, Ae(h Araal ATAEE
THTSI BAEEH AN GrafAear f4ges |

= QYO0 W, WwaT | G&dtiad Bracared Higdasd! ¥ qrddl thed (film) Higgaed! e
waTae? (fill factor) HETAT WY % &I |

» AT ST TRHAT P67 TR TUF ISR S (water ingress protection rating) &9 I8,
T %A [ A TSl FHHAAT AT q9 T AT ATHI IS, |

= F 9T ISR AT Ieeare SHAT T FH Hitae watdwe (footprint), HATT oo F&TdT
HUH AR I TR, | A, a9 Ta67 fadid T Jed Aaedshdies el dREeedrs
e o 198 |

= (JETETHT ART, 340 Wp T IR DTAAEEH] 37T HITHT 95% B, | Tl thed
HISTAHT AT AT FEIAT FIETHT 3% TSN

« gfg dr frsft Aregerer derne miv Sfafed areveeE w W W, arfasr ¥ awitTs
SIIH A AT T Fiebeg, |

99|



BT L: AR AP ARAATHT AT T TG QAR A Afaimeraaae (specifications)

AT GBS | st wEE
ok Afewren (afs ar=fie quan) | +/- 3%
qrar AT | FIRTHT Y AWHT AN 9T ATwal
gepreT Gfv fRrae
(Light-induced degradation) ¥ S B (A FH I T
gt a9 qTfcherl aTd | STC WIFHT 0.\9% W=l ¥

q0 FUHT 9Tcheb! &1
(Loss of power)

QY FYHT TRl 2T
(Loss of power)

EHO%wwmﬁrw—g&fw‘T)

h%wwmﬁwsﬁw‘r)

TR aTeeal | SpTRTAT 4R AT (&% T 3 )
%A fFHTT LGIEESE Q?Iﬁ?ﬁ”l’q'q (Anodised aluminium)

HAT BREEATST (Mono-crystalline) & e diell [Hdadred (poly-crystalline) BT Aa&R!
AW AT THT TEATHT FROT (g IATEH Y& Taa | Afd dMfe qigeh AT Sat gera™ Afhad
A, 907 FF (full-cell) FTAAeE AT AT4T Fe (half-cut) AAAeEATs FTatHEAT f[aqaes |

Friry ferody TSE THRE ATaS ¥ HiedsT HUHT A ATHAEE HIA AR Ul &g avrsd us |
fafa=T et A Aee® USd feeAT ST £a T |

1YL AR et sk
frg-wifeq e qoreiie®edr AT FET TR T ETHATHT ZPAdTehl Ia= Heaqul g | SeIdee [aad
fFATaelt 040 BT 9iT=gg ¥ BT IJUHAH (1) B @UE (F) T (@) P AT T | FHIH AC
oot T TRaa=il fege® ./ 910 MSHSHT Herebl gAde | ATqfcTehl fogaT faged-hotehl
FITHAA diedst 30 V AC T three-phase line-to-line &=l Wiedst 400 Vac +90% T Flew[dT 2
FRFmIT 40 Hz 3 4% §A9eg | A1, g9 TRUH We-Sied gIdar f3-feemens aifth yaresr

&HAT, %A ETHIMS (g (Total harmonic distortion) 4% =T &H, Tl AZANES T (Anti-
islanding function) ¥ $7EY HATHT 0.5 T (lag) T 0.8% g UMER TTHR EAIE |

T JUITEATT TG ULehT U7 Tk JRIROT I Feh G Teepl AT ey geqdeept er9ar aa
TATEG, | T JUTEAT T fewres ARuar g7, 9 frfy ardtese Arseue Wieds, adHE ¥
9T FE ZFAEY FoaTAT AR 9 g0 | IRAETE® 9 TTET ST G ATaRYd faeres
= B

» TP THATC T THEH AT AT ThaH Ieil ARl g | Ufgdlel draRaies frarss

TF3, ATk ASealel AMIF HATEAATATS (Mecaled e | G [T FEIaFmeaal derating
JHEATSH T @R AIGA T T H1 AT 1-9.33 drere gy grre 1 fawfa i |

» frzg a1 fegegsr Arest T Aieds gedRal Afgd® DC S &THAT T Hieds SRT B9 gHue |
TAGET q AT e G WS-Sed JuredT fered, AT ¥ FEAFFIEH RIHAA ITHIU Fieq
T AAAewH AIFad ¥ FAqH Fer HaRer 11 oEr fafy yee T 996 |

s G e ¥ fatee feged arew 9 aie gaare SITaE | g9, ¥ fedr 9wt adie
RreTar FmAT T AHdes MHATeH AfEes, ¥ R fReTe® ArEAr T AAaeEd! aRIER GeEE
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T FATSA SIEA Alhrg | SRTEXH] AT, & ATAeEH [dgesdls Jd [eHl ¥ & AAes
15 <faror feemr, safebe SIE A8 FFTEAR J9ET WEH K Uk Afqeayd qrar @rge
TATER (MPPT) @18 SISH Afehd F9 3 |

ot N

» g ZIERE® ATfE<l TATYAT T &7 94, P IfeT TUH TrIdRe® Fa+ 9 ATa9qF & | derdr
FTe<l TP IP65 a1 HITIHI S TRUH o |

« AT YTEshel qesbrel a1 T3 ATl Seb TIAAT T ATewy 9+, IUIh BTSE 377X JUTell grle
TS | T7HEX GATE a1 NEPQA ¥ AC #ATSeqe Fwafed F.fa 91 %1 feTese! aramr Tee
giafeera T vy |

AT & Fgfaacepr ART AFIAT R TH ATTYAE FANR ATSEYS WHIHPATET

e 230 Vac line to neutral Farer e wfirepeor
) 400 Vac line to line (£10%) - drewre
=it | 50 Hz (x2.5%) 5; o P s
P : 0.8 leading to 0.95 lagging for all :
R (Power factor) : output from 20-100% of rated output
il A (Total 5% | IEC 61000

harmonic distortion)

3Y.& AT A eEd a7

M WA ¥ TeHETE® aTeeh A1 YU AT ATa9aF T HFirdeedls Qs wqaT
T 9% [&eq (BOS) Aiws | 7IHT fagdra, Heprided ¥ AR=AcH® Hriees a0
T | AT A% [EEaAS] AT == Grhar ¥ [SSeadl [aR0 qasl @uessHT J&dd MU
e

3.¥.%.9 BaqET

AR T qumel T 98RT TR Faaadl gHe T@E JTHN (A&, DC, AC, 3TER, AT,
Aredst TR, A1fe) T (HEROT TRy T ATHR TART FwE TATE TGl & b Hieds IS
AR TR e e | Tt Wie-fed T qumeli|T geqdy 3aqe 9t SUgh dieds T i
HATFAH AT DC e HaaeE T TR ATIeUe Ul IUIh Wleadl T HIeg HATgAH AT AC
VT FHAAEE EAUS, | HAAR] ATHR UM &1 AHbT Tl ded &HaT T qrarde derating
FREEEHT AT FAIES, | Hledsl gT Ao afq siiedst g9 FH T F Fad ATFR TS
AEATF B [F AR aRT g | Fad T Albe HIeH! HIRTAT 9.4 T ATIFTH FHie JaT8
THEH ATHRP! BT, | el ATHR @9 T4 TART TRA Hel AdReees dd gAag S |
HE YATE FHAT AfTFad MR Fivad A Fredade GRIETd ®THT TG HeATgA TTeh
ATTHAAT A3 TaaE, Fleddlel Tqdls TR (ampacity) w3 | =R Hve eTAdTeh! AT
AT HAAB! ATHR AT TaT Hae &1 g Ak, T TSHH] THIAT R&TT SAtaH fears=
g, |

qd-gfbe qTHA QHEL a7 AR hadeed ATHdH GFITad d diehe FHire Jal Tare THT
AT FFSA |

WedS U HAAB ATAE TLIEHT FRUT HAAHT FLd TEaT & HIcdsTehl BT Hicasl T
AT, | HTedsT g7 8¢ Hecaqul gvg (919 T T $erdes IoF grg T Hiedsl FH g5 & ard

R



fasfl qumeiie®al DC |TEEHAT | [l dadese! ATgig a1 J&T [auaesdrs eaTaAT e Hecd ol
g5 | ATTFAH HIwe dr HAT T Ha[He HATEA, derating, T UM BRFEEH ATARHAT Hadl
AR RO TRafE, Faedd! ATHR T AFTSH AT Hedsl T ST THIE, | Hledsl g9 TR
AT T g 9T Fad AR T T, A9, Hiedsl gals <A T dhadd! AThR Taers,
(AC ¥ DC 39 ATESHT 3% TEHHT AfIhad diedsl g7 T T TR TeIsTwaT aTaTeh!
AT TR SAICH TS ATTHT AR DC ATEE Aleas g9 TUMAT e T AC AT5e
AedsT T T ATITYC UIgredre ATIf foeg - F.fa. 917 it ahT Se fawg) a# o
MRS, | T THRET H1d GFITEHH AT [Ih TRTRT RIHLTTAT / Siestazel qeT fSeanT
JUITEATe 9TcehT ITEAHT e v FIATY=I I &1 a9, IRTHeTTATe geadehl faferl Term of
reference @M= ATHHT 3 AT FelTT TRTHT T |

DC &g Hieesl g9 MHAMER T T Afhes;

ISCxZXLXRC

Vd% =
%= 1000 x Vimy

Where,

Isc: Short circuit current

L: Length of cable route from origin to termination

Rc: Resistance of cable in ohms per kilometre

Vmp: Array voltage
T ATEh, Hleds] SUH! TUMAT AAATST HIRAA T Alhre;
https://photovoltaic-software.com/solar-tools/voltage-drop-calculator-dc-ac

3.¥.9 AT Jurrer

T frsfr guelies faspia Afceware g1 awnfa afqare afaa gq9s | gormeter qeer 2
ferea =T FHR=d T TRET TUTeiles AaaF S | T GUSHT R TRUHT e
JUITATE®h] STl TRUH 3, |

3.¥.9.9 TEHIER T i qHEw

AR T guiTeite qRaTT ¥ faea@radret | sMgareey, MHT=r Aihe sFee® (MCBs) TaT
enclosures AECATU B | @fd ¥ @RTE® Al AT AT ITFTETH I TS T HAT FHR
ATIITF B | ATZAACER a1 MCBs aT I [I=08e IUHRTE® TITIAT TaT, anfe<r ar faar
TARTH ATGRAT ITAH P enclosure TART TH9E, | [ea=ifiTaReT ®ve oara &Hdal daddl el
FoAAH R FEraepl 9.RY T EHUS | 8¢ g aTe JThvewe |EC 60947-2 T I
THIE ¥ gaar FGaaTeie g g3 | AT TANEEH! AT, MCB 8%l HiedsT HeaT3e i
4,000 Vpc EIUS, Tdieh ATTAINIE FARTERRT AN HETHT 9,400 Vpe &I9E | 9 DC-TTES
FHAEEEdT JUIH Hleds T FLedhl HATFA 808, | dlfed] STHIET HIRAT IP65 T T UV
faferzor gfaRrdT gae |

3.¥.9.39% TIET ITFWEE (Surge protection devices)

ST GTEHRTH ITFLUEE (SPDs) T PV JUTEATATE SedsT Iofed T &M Ao STed
TaqTgH FeR (lightning strikes) aT FEaf=RTeT RO g7 o &AfqaTe TGS | T JOTATEEAT
g4 DC ¥ AC I WIERTHEE AT9TH B | BIAT &1 faqerg fof DC T AC &1 «NT st e
TAEE T Bl | THRH FAT G ATIHaH (MR Foarad HAleds], Hiedsl TRET TR T AMATA
(nominal) fe&=TST FewaAT AR & |

R0|


https://photovoltaic-software.com/solar-tools/voltage-drop-calculator-dc-ac

TS qRAT STFRUEE [qleed RET T TAewmdh] HAlided! ARTHT e 98, | DC ATgeHT
SR TR T&AT ITHIVEEH] FCIT T TFHE AT T IeAY AT el Al 9 TEs |
gfq Faeel dHTg 90 e a1 FH B 91, T3l SPD T G S IeHLET ATg=e T9e | T3l
T T AR TR AT 0 THERT=T AT T5aer Te® ATews | Al I ATTheb! FFTeaR
FaATe 30 THaE 9T FET B 94, TP DC TAICHT ATdeeh SPD MAYTF &3 |

Imax) like computer,

] LCD, etc

Urban area,
Group housing etc
(Low risk, SPD
-) with typically 15kA o m ol
Imax)

Main panel Secondary distribution
panel
B
Damp area,
. Select type 1/ Mountains, Trees,
mmm Type 1+2 ==p  efc (High risk, e
- SPD SPD with typically i
L 65kA Imax)
Installation |
with ——— 1
lightenening : m : A
conductor? 1 A Building in plain 1 Type 2 fine
21 area (Medium 1 protection or
- Select type 2 == : ={==%» Type 3 SPD for
> SPD typically 40kA : sensitive loads

|
|
|
|
|

I
1
1
1
1
I
1
- I_ =p sk, SPDWith mm
1
1
1
I
1
1
L

forT W AC TTES IST TRET STFRUEES! FAAH! AT U =

3.%.0.3 F2ATSHE &

AYTTHT WSS AUHT i frsdy gurelies®er T =eareere q3eor I (a9 fHeirhaeea
9 B | A, G GAT ETAFEEATS AIAR JUTHT TTIATH] SAeTs qHa FaaTg qRel yrard
TIATYAT T Teelle [agvg | Tesh A1 ey Wigaees Seeda! [aHIea T PV racking d@R
frsft She® ATRT IR ATSH (FHRTAT ¥ mm?2) T Fad TART T AR i 99 |

RN



LFS air termina
LPS

downconductor
Incoming \

glectricity
supply

sService
K ~

\T /—haln switch board (MSB)

Main
Meutral _—Main earthing bar (MEB)
Link _r_,.»"'
= L
I»—JD'] ding bar Wat
MEN link / - vater
Tele-
Conductiv communications
Co ctive
sarvice
elements _
. Lo . R Concrete floor
. !
Bonding I
LES earth conductar—/ __—~Flectrical installation
termination network - garth electrode

e & <IeaTs |RET JUITET (LPS)

g g fed fusfr yurelies Sitea @nsfree) AT M g96s | ASires TS AU & 9
TTATRT ATIS JUITEAT 9 ITSve gUs | ATHTICAT, 8¢ IRRfae®dr 90 mm? AC Faee! arg
¥ mm? ATIE FrsdaTdls Y AT+ 71 TANT g, | FAM, Ffg q0 fhararesr -
(single-phase) &Y @T aTerel fea=raredre (&, 4o fieR) are 9% mm? AC Fad YIRT TRk
ST TRUHE 99 & mm? ’fl T 99 Fad JanT TS |

T SATEAIIE T AENF (C&I) PV IUTAEEHAT 400 ff a1 G geHeia® LTIl T AT
FT &l, TFATe M mm? e A Frgae? AMews | DC overcurrent FIET TS AR
GUSHT, o WA HIGAETHT U mm? BT Hrededd ATdg TIE | DC HThIre qRETTRT AT
GfFT DC Fredeepl AT AR AUS FHredatehl Fresl (MR T Fibwg, |

3.¥.5 AT T AR (foundations)

AR Tl ATS(eg ALAATH ATIRE®D BTaTehl ARATs a7 T X fesired ¥ fHH 96 |
A EIRPT SIS TTATIH 3. F.¥.%. 31T (AR aikusr fAfdsdmoes g 1 Jeare fagwg |

TR ATRT AT T FaSTIhT AT T AR [Sollede® TR T | Aree-Tanire FREes
HATST T T ARATSATR ATALIRAT T T AAHA (Soede® (qehTd T ATHAT SaA(aRaTE

R



ARTEL @red arcatud fawfea afeg (o Ry e 9 frsft wrefes awemma awafed
Tl AR AR T & TRUH

3.¥.5.9 M= w@E STeme AT Tewe weT

TIEE (trusses) ATl XA R Y (AR 9wa1 a7 &7 ga | afg ©fag ool © 99 faiies 9 o7
T q9 TIS, | I AP Todil ST TFAHT IATE ATHAATE FHFTAT 0.5 fHax gqus | afx
qfers el (purlin) ¥ R fHewar A T AfeaT 99 afeld Afaeddn armgTw=T a1 Terd q=
T e T fqeedr ST qfaih 39 T TG | 99 G FHHEes 50 AThA
=T F¢l aTal deep galvanized &96 | TITH ¥ ATSCH FAEAT THINTH TATH FHebd FIUTATE 30
a3y feilt A= et 158 |

3.¥.5.% qHAN S HISE (@1 a1 Fhie)

gafad fafee ®h1e (Reinforced cement concrete) BATAT TEIH TTEl, WAGH WA I WIe®
TART T [FRIRE TRwg | WSewd! FATH AT {0 mm T THETE 40 mm §198, | TWSe®
T FIHT TAT TH TrS&l-U YSI-TAF HAER a7 ARl T3 ATfE TART U= | TR
frRae® dM=dl T %0 mm a1 fesgaaT difey 3 ER g 94 |

T[T BIATHT AN, Yok -2ATIS Thebl FART T {4fT Afepg yureirens aferar smres afee
WWWFTWWWIH’%&CIHI e fgges AuAl fafasd a1 epoxy grout TART
TR L 78 IS, | 0.¥%, mm AT ITaedl g [l @eer TSl |1 SIaxh 8o |

TIE® ATl 34T I Y AT w1 9T g9 €39 | Al Wigg ool g 99 fqes a9 9l 7|
At U | afg aferer qwarg I fwazar @ifad 7+ afeed a7 afew wfusad awarg a1
F&T g Afad dr=HT 99 a7 AT T 9w | frdt oree g a1 wandn fEART wwar arfey getde
T &a | AfE DTFAEE ST SHbTd PIVHT S B T, SRR TRIHHT TLAATHE
TR AN FF I TN TIES| Fhg FAFIE®, Td-The (L-feet), IMe®, TATSH®, T
7 AT TH FATHEE ¥ o YhRHT SSREE (Fdeie®) A T dledg® grarehl Iqehl JATHAT T
FHIETAT T3 UM g9 | I g AFaTed TUEAT ITRUeEd ITIh Wiae MR T Jgd
T 9% |

3.¥.5.3 WY &F ARG (FH AST)

AR AT T A Gl A7 L0 mm H==T FH T 300 mm TwaT TEl & &a | ATG Jiewehs
g R faex fos et afeed w9, farieser ST 9@l 70 TeTTs diie ufedw Afasaq awrg
T TG TET | THRTE T FaATHl AT ATAEHT 00 @ WY 0 mm TESTSHN TgH ATaTF
T4, | FAPT [FARTATE AAR ATAAPT (FARTRT AR 4 927 a1 FITwaT T g9 | STl
feFRTaTE T @l fFARTT AR TR ATAAHT T T G ATehl Ava¥ebl I T AT FH
g &3 | Fuft, ARAce® TP ATSIE T IATSHT 44 R gva |

3.¥.5.¥ RIGregA®! ATqLIHAET

RTS~S ] ST T(EXTs AT ALoAATHT IATIHN /3 UGS AT K00 mm 9T (¢ gIaE |
fesITea Araeaehal JAR 9AT eTs T ATHR T T{IGE, | BTaThl WRET HRU F=AT Glead
TTSTAT |IET TAE TS | FeSrgeert AT =TT AIETH ded &Har 4o N/mm? fagwg |
FHICH THAT M20 MPa 9T FH fo ga |

R



3.¥.5.% &ET@ WX (considerations)

graTel AR fedma &, 3,000 (HaTT AT IHATSHT Tehl &TTeeed! JTNT, BTaTehl Tfq IAdH
WY ez /g T 3,000 fHETART T &0 ¥ ey /e ATASAIE | Afe fesmgaar @
St UM ¥ i/ STATT T SMARTHIE TR Sl FR&ewdls ai [ger T |

3.¥.% &R Y HUIUSe®

T qATTA [T JUITedT FFarade® ¥ qeaiedd JATeees! AT AT T FraRifead EqHT AT
TRUHT Hed TFaHThE® Tebeld Taw, | AT WIIIUSEweh! UTeHT TT&T AT YOTTeileh! [q9aawiadT, qRem
¥ fawraee gMi=a T "gd eS|

T o TOER FrTREE

FHAEEE

I qrdEE | RETS wafore

s

ER A4 RETS wHToT

PIACE

| 9 DC #ade® Hiees g9 (Afashas
: : 3%) ¥ double sheath Copper AT
P S | TATAITIH FaE® FH T STah
E - =T fesrea R EE | Faeers
e R fAezar “DC Faa” T “wrEHl
 foegg TR fae RIS 9ew |

o : QA QA0 C
9o bdo Selde® U3d [HHIATATE
T3 WRa?r IS |

Fite=r /AT Fad runs Wmmm|

| AT ST TS TRUE ITAH
: L T ded AT e T5 T UV
 fopRuraTe SRS @b JaTe I |
AR HaA (Roof cable | aclE® JUUTh A~ARTTHT [&qfeTHT
runs) R g | AfE Use dad I
| fafa= qaRET dades AT, 99,
N

EEIES
L e Wre-sifed & PV yomredT

£ 9,000 Vpc Hleds] 97T TETH

EEIED] L oty fewree R 89 T iR-Iee
| QUITAT 9,400 Vpe HledsT 9vaT
| el AT fewied W B 1
| el e g9 ForAwaT arerehl fusd
Aeds T | TAETe AT [awgHAT 3% 9T &
L BT |
KELG

- Tt fara arfereRoTeRt c N
| TRIEY TITHT H&T DC ATSdeleR ¥
ST EWQWWWW.ACWmml

TR |

Y |



TRTAY WEMT 9 &1

& 9 cbl TebIRT ‘-l'\cbl SIS HT

§|P65ww&wwqqﬁr?a?ﬁ%m

L gqe "I a7 9T e SIS I |

FHETR feaTT
(Paralleling strings)

H‘Fﬂ@'ﬂ? T3aT BTIE?TIT*ER‘HT R =T

a@r fage® MR &9 & | 5
| 3% W A6l ARE® UHdd AR
| TO, TS [ggdls SUUh TSe®

| IR T 99 |
N . 5WWW*I#¢IﬂTﬁT¢GM¢\
Fa AICF (routing) aﬁrw M- |g

GARE®R! IrHeA

| B routing T&T/HaA & TTIAT

: et TR ATE I S

| YUIEE [A5s | afe BaT3T afre
LA a9 A7 fa9y g eew da
TS |

| g ATeE® TGH BH T PV

B : racking HTthd THATS HATH EATE,
L ¥ AR Afdg qumerE Siifed 99 |
CIe
JUTEEr A LY Y 9T FH gged (faeariea
" | AT FEAdTTe® AN g
: | [HIAT 3RT 9T ARCHT a1 94 a9
PV racking =T ‘Nj
: AT g1 & e w9
HepTiHee ATewel o
- T 4R A9
F A QX% ARET FH gEed
| gEAF AT 0.4 R FH AR
ol JATEA ATEeal power degradation
LAY 90 55 % ARl A @a—rr
LAY W 5% AT FH gAEAT
S, LY AT (FANTRATEE SO ATl
- ferehl SATHT ATl T Feg)
thﬁmﬂ
TR 9 fafvsraar LR 99 B
JUTEATeRT = aTer ELCALIRERECIE
JUITeiTehl HHT TR ST 93, 9%, 99 BEre

YL



AT Y
QTS TRl FEATI AN
TS

¥.q HTATE TUTellehl RATAT HeaTs

Sl P qTrelier FRATedT Hearg e T

ERIplEicalc el fe9Ts i T, arge fadreroreT weforeer, fedidar quwar T sqsadret S

cas el < foft gumetreRt fesres T fasramr s W fadrst

U S TUTATHT T 7 T @eT ford S AAT YRTE FRAATERT TRET T F=areA 9 T

TR ATHRAT FaAH] ATRTHETE STRTAT 9 THRSH |

cuculcci:l q 3fg R e

sl 7% Q0 3fE 30 R

CRGIGEN STTE= 3, S E=l ¥, ATl 4, ATl &, ATET 9

FRATIAT HeATSAA ARMHIhATATs TRl TRTHT Tl (qehrd T a1 79 (o T4 AEaede®

SATHHTT JIT T |
q) faereirer foer arar e favraer 4R AfemTer fastelrer fae g T e T Fow gt
I RIS |

R) fasTelrert faeterl ATem=AT fesTetet AT ATATT Tl |
3) SeTHS faheres MER TR, I Fdes 9T T I G ST (e 19
HATH! AEE AU T T AT Tal (e e e
%) GATH! THR: ad, Ted, HHI, AG |
@) gor (fedmmn) ¥ faem (0@, sferor-ga, sferor, sfqor-afem, 9ft=e )
)
)

) FA SABT AT (GFITE ¥ AETE) T @A TIR TR |

BIATHT AT (3% el) RIS W= FUHT Aehl 4, [a9 ¥ AR AT qoT SIARTH &bl
e TAR Te |
%) Har Sl T, faaeer arhg, ey dade! AT T ZFHETH AT HebedTaT Iqaed
313 ¥ g AUGH Hial qHEE T |
=) A JUTATATS TEHT TSN AT ATTITF Wb T oA ATNT .19, 97,61 T
feraer 9T ITHARRT FRATATH] T T AT |
%) gurrelt fesire AN fadrasrer wveaar (fawRtfed wifvwen) ar wee gtRaT SR T agad
SIS ATERHAT G JUTeAT e 45 | STIH TREaaRa! AT qTAHT ¥ T R
AT faferet AT SATg=r @ e | fasTeliel ART a1 Iqded Gadl aTheddl AT
festree Tive Tdw | A1 =R G @A (GTeE ¥ ATES) T TR AT THIET § |

T

Rl



Y) ToSTAr SET SATHI THRIR; ATAAH] H&AT T ATHRB ATARHAT, faerosiel Fweasr (fawTfa
TRTEHT) AT T afes TART T IUTETeT ATSaqe AHT 6 | 3IF T HI-FHT AT
AN AT T JUTAraTe IqH FrTad T3eqe Tl 9 fatqe faem ¥ shebra o
fapeae® [Hee (simulate) TRAS | TET &I JUTCATR! AT, ATGH T <HF JATET ATH
e, |

%) Hde® Aled Aa9T%H G FFIHAe®d dNT (96 A% et (BoQ) FEiRer T (s a=i
R0 EEE) |

9) Rdid TR THERL U TeeF guren fewireA ket e =Haw S afeq e fedrd
TR A | RATder AT ST 9 /Y @l = [awiied TRuSl | a9 PFS Rarda
AT ARTEEH "l ANTES dd Y& RS G HTdaTHT (A [auaes FArael gius;
%) JUITAT AT kW T
g) A ATAH! 17, FTgel T GIT Afgdal STEde qaar qrewdlel SITehrl
) FTeg, AT T AET TAFENT Afed A gHatamdl e
o) WA AATIEeh! (a0, Fhebld HI0r T ferm
3) 9fd a9 ATHTAT fasTell ICATET qIT ETAR! ANTH g7 T3 qraerd T Rae e

IS T IR
=) AR AT (ad Gredred At gumeliepl SATHIAT qrd
) SIS A AT A faira Jredres A
) GUITEATeh! ATATAT ARAT AT

ool o feEe |

A frg-Sifed TOeiar =R T a1 F7 ST ¥ ORIl AT e fur
CRIBIERICAR (eIl TR | @ T4 (o fquar sraeardr, festea 3 Rurdast smawar amafd ¥ STeret
ATNT HIEATHEE Gl |

9|



¥.] AT T TS Jueies

¥.3.9 g4 IS FEaT

Sl FERTE qumTelier AT 99 FITeadr STeAd TR |

! i"f'i" farerost afeR T, Arge ARIETTeT FEfsa, Rurda! qw=ar ¥ Teadrel sir=

casRInl T frsf yorrelreRt festre ¥ fasraan sy que fadmsEs) are
CRulISINGl TF 40 B9 A dr@ TR (TRATSTATR TEE! dq8 T TR AN FiE B d9)
S Wt GOEATHT & 77 X A [o7 S Al FETEH FFAAGRT JEEA T FSAAT T
JEANTAIT o ATHRAT TAAR] AFRTAETE TRTAT T THRSA |
ceac R iul v 2fg qo faT (e )
EESUCSREEg T 3 AT ¥, AT 4, ST €, ST o

ST T SATENTF JOTAEE (40-%00 kW) ATHRHT AT JUTAEE (0.%-90 kWp) FwaT ZeT
TS 3 qEATAAT T3 T 9% q0F o0 ¥ Hel g5 | T4 FROTS, GEATAAT AEAATHT AT
T fok B o &7 = foig T dfeer qd-qwaTeA T derae T e B | 99 ST qifatae T
faeirr SR TeaTsa Rg | 99 TRIeaal HAg=wT (H SReE JRTEET T
q) farerelt Taa fratRor T fastoser 87 afvresare fasteirer @uq fAare TdE, et
%) IURTH (7T 4R AfeAT! fasieirer! foer | a&er 7.f4.9r.%0 ferseiie e T qrge ST T
G HUHT faTeilehl SATAFRI 67 |
g) WSH (a6l @Uae! Fard SATAHRIb! AN HET (&= Sl ATIq TETAT ALl JIH
STETARRATS Uk bl AaTdehl AT SIS T T T fadrfea wiveg | orerer e T
HGHT FIHT faaa STERTHT Teear Tyd 19 |
) AT IUNTETHT (a2 ATI(AHT bl Tl STEd Te¥ax UHAT faz[d ATl Hears=Hn fa=m
T FoATAHaTe At Foardd TR T GoaTadHh] HRI qgad T |

R) ATEE PR qgaA: Al T fageeme! T (FATIAT, A8 drgew dAled) &l dree
AAFRIEE TRASATR] A3d THIBEATE GFad Mg | VEATSE o1 (R FATT THT) H
HTIRAT TTgE THIT TR TRAS, T A ATAE TIAT T qAR TP &7, fasielr aqra
forvg, e ¥ RO FaRrehT T, T 96 fawge® T O Qraiddes e T qihrg) aed
R AT TR fafie = E qees afd JHEe TS |

3) AFAEEH! TEHHT AT &AHN B TFAT THEIL: AT ATAAGE TSR AT JeATraT
ST ATHR AR T | ATE BAT AUHT, TTH q1S, ASTE T gl (ST T4T Fepr
FT AT T ANl AXAATE® Aled FHTEE THIaE | IS ATS(ag HUH FaedTH, ITA
ARSI T, | Fel I (qeedepl AT, AT WTIewal [§91 (94, afeqor-gd, e,
Fferor-afv=rm, afeem, anf) qor ST Srat qEEE AfeeT TREMEEER! 99 fqEeer e g1,
faem ¥ raTHEE MR T | AR AT Avhd 911 a&del @iiea g0 IR Terd |

¥) RIS AR fewmem: fesmed aveaar (Fawmife Ruen) a1 RATere T IRt TANT
TR TaSTellepl AT a7 AR AT AT AN ITAST &TAeh] ATIRHT FAR JOTTAThT
uRfeTE festred Tas | 9eaared TR AT qrfee ¥ T R Tt (qiger @it
AT q EHER | YT FETed vaiid AR WM (FT7g T ATEsT) T STl GATS AT
TS |

Y) FoeTell STaTeRal IRAS S AT IRIFTE JuTell feires arer Judfe, Joretis! sufad Ieared
IR FANT TR faqere ieeg | a7t faweras TaT i e ¥ Jraw e fawa /e

5|



qAAT T GEATad FIAR JUTSATaTe Jehse TeATTad gl yreq I fafses faerm T srepa @rore
[EEriccaiepiciRite

%) ATANA AATSE: T T ATHNAT AR TUTEATRT ATHR T AT IoaTad AT AL
Tfegeufe, faeTaser dETE AT dATSERT AR faTelt mafd fawg, frax ¥ faawo

ATHIH T T TPHELH! AN JUATH TTEE b T TS qAT FHTSAY daqeedl [Solred
TATIC TAR TT& | ISRl &7 T3 qdT ANTAE® HH T I4TA ATI bl [olred &l
DC #adesdl dFTs G99 TUIH HH T4 Ja9 T0eE |

o) faet T® FAfEdT (BoQ) TaR: swTiva fewiTe™ T WA JUITCTehl &THATERT STERAT 9ol
FHIAEeEd [aa 0 F@fvadl qTUR TG (TG 0 el AAR JOTArd! STTATT
ANT (IR TaT qeATfad B a1 AaIHe® Ul &l T YA gaTehl Aawdrars JHddrs (aar
e HYF HXF TAILE |

o) fadi AR 3l =ROTAT, SHIbArel TUTEISTe I T o BISETh! SITAROIR! AT
foira FTIETEAATS TRIHE =RUHT HeaT3q TR 968 | [afaa e qer
FHAFEEAL  JARAH! ATRE & (IRR), AHT! Fald ¥ fasieliepl &Rred @a (LCOE) & |

?) gETastreeer: fafirse frdifde smaewsar awifss qd-gearerdT Jerad qfqasd giel, T T
IHET TAR IIIES, | AIebT T THAT RUTE a¥ra &= © /7 J=qq TRuar 3 | afg
T dTE®aTs AAaaTHT THE T F d= AT AT AMieve, T THE TH
THSA |

Co e ru i T -FRTEAT giqaee qee TEe ¥ o faEe

SRIRIEzIcal faqa SwaTerdr deaa (DFS) T a1 79 (g TR | 98 qedTeaar Heaawat
Ciucal AfaTer 3P ofie wTsTeRT Fierd bl AERATHT HIT aeqa GEIedr Ae T |

¥ R fa&gq gerean steaa (DFS)

el fa=maeie gumelter T fasqa aeTTean seaas TR |
"”i""i“ farerost iR T+, Arse e Fetaee, Rurdar du=iar ¥ sqedres! A=

cac el S fft gomelier festren T fasramn aqwa quar faemsEs) are
EEuUEcisiucl % q 9@ 3 R |

W S TUTATAT AT 7 X @A fofe st 9T I&Ta® FFAGRT TRET T F=arad T4 2
JANTAAA ATHRAT F=AH] ATRRTAETE AR T TG |

© T qY f&m (o TH@a)

THAT eFaieet IERCRIENCLGCIREE LG I L (e

I freg-wifed afeaTsTaTe! aerdar qears THET AT favqd qeTeaar Aerdd U AT ¥
Ted faeeeor &7 | I9 =ROAT [A-TFAT TATTATE (HbAUEH] ARMTACTEwd TR0 Tl
AT I TeAT3e® T (AIAETHT TRATIAH TS, | T FIFIaTHT e fgwiee ¥ yiiates
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Developer
-+ . Developer installs system. Can also
Consumer owns the solar system = === maintain it with an additional annual
and purchases it from Developer jox] I~ maintenance agreement fee.
A 4
A s £ - .
S~ Consumer powers its
Consumer — - = electrical loads through
=" the solar system
N F 3
Utility purchases excess
electricity from consumer based == Consumer sells excess
on net-metering regulation solar electricity to utility

% \ 4

Utility ( NEA)
for @ CAPEX-stmaniRa HiesT
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ﬁ 'fd Consumer

A
<
Purchases electricity from . & I Developer installs, owns and maintains
Developer as per PPA = c | ; system for fixed period of time. Provides
_UEI'J * electricity to consumer as per PPA.
\'.:--‘
1 &
Developer
Utility purchases excess = ; Developer can sell excess energy to
electricity from developer =5 Utility based on net-metering regulation

-

Utility ( NEA)

o7 5. OPEX-tmeniea Hiew
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¥.3.q IR ST (Payback) sratr

BHIT AT IRATTATEER] AT TRATSTATRT TR HATT Teh Heeaqul (aiid Hedrgd ITH 2 |
AT AT @TERTR JUITeATsh! &THaT, T, T T Aeiaad Sl FRFeTH] AR g T |
ARTAT AR T T&T AT ARG T APl IRATAT G gadTs [q=R T Heedqol g7 |
ST FEATHT AT, TR AT IAE® ST GLHT F(Aad T @I THUHT AfAh
FeAreTs AT fafhie Feradrars GHd eard TIeg | 9 Hedqul &9qT SRl dard 2
THY IRATSTATHT ATHTATE A T o, | HFTERIA (inflation) 9fH HehTl afgers &R TH
g, foFafF Tl ST s A1 IUTEERT IoT+ g9 a9 aelad, STaie agal fardd anrad
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AT AATATE AFATIA TFS, | AMHIFATEE ¥ BISATRETH AN JTAITAT L - TP Blar
TRTHT oAty i AThTE A, | Tofa, i GRATSTHTRT =T T=d a7 AT JATIT &8¢ T
qUePT FACATHAT ATHI TR AT G G6Td g THg, | YThTHT Aate | Jiarst=redr fair
FFETIAT HeATSH T U HEcaqul 96T &1 9= A9 g STodl @ | TRATSTATel (aaiid Srdaearaenl
faeqa gvRTSH ART IRR T LCOE ST&AT ITHIUEES! [F9elT0] TRAIES, |

L3R IS EE

SehebT AT TR fATad @I T A ARATSTATE G ] ATRTATE HAX TS, | AITCTHT hollehl SATSEY
BT 93 TIAAHT ERTETHT B T F(ATT AT Sebe] TATHIUNT ol IRATSIATERRT AT

T 0% T ITHT FSll FaATE T THN B | SATSIEIA IJUNTH] Hed T TATT TS, ebeAleh T
faaaTooredT AT TESs ¥ FFIHIeEArs d¥Hl qREd T4 el JASs, | 3o ATHEd
qRATSTATR qe fiee ST (net present value) FETSH g ¥ AHIGAEEATs FH ATHUH
TS THE, | TGS A FANTH! (qeprers I G aATS g, | Ioof SATSIaTel GATSTATeRT
Y AT T R AT s, AhT (Al (aiid aerddl eaTsy &l AT sdrs
fa=me THEs |

¥.3.3 S W q% R (IRR)

TraRAd 3@ A% e (IRR) A GRRATSIHTER e ATRTHT HeATSH TP AT Hebl Hecaqul g
2| A1 B2 X & 9 A2 Usive S (NPV) AT IROMH &g, ¥ T9aATs AT Gaheedl a3
HATSH T FART TR | IRl AT, IRR TS {hery FedifsTadT Sehepl saTsT aR&T qeAe T
AfFvg, | AT T SAETHT furaTe fad qifaa qaTSIHTe®d |10, 35 ®d IRR &% TRANET IRR
¥ 2fedr IRR T feama wifemg | afvaTsET IRR & @9y afedisi e 7e yaees 7anT 14y (faw
ANTT aTeeh), T AT girehl |IRA draa @Td (Weighted average cost of capital) SwaT =€l g
AAAF T | Sl IRR HI =T TRADTS, AAIBATR AT GIAhed! Th Fobd &, T AT &
AT FHArAT afeg 7T JaTe AN T AT MR, |

I=F IRR o FET ATHEISF qRATSTATATS T3 T8, T IATH 0-30% FT IRR ATHITAT Fre-sfed
AT IfeETSTHTeRel AT STerd A | T, JRATSTHATRT ATHR, SH@H THIFT ¥ TofTebT AT
STEAT FFEEHAT IRR (7 &7 | Sheehl SATS 3ol IIATSTATH IRR ATE €% T I | I
TS XA ISNh AN TS, T AT IRR I T AHIRarars 99 FAcrge aarss,
Saf FH AT & aig IRR I T afar aarse |

¥.3.¥ el TAET A (LCOE)

AT JOITeAT a1 HT Fraare fasfell el & anTd (NPR per kWh) @8 Sotiel &Tered

AT (LCOF), & gfaifaed Tag | AT AT GRATSTATRT AT AT TSR AT FF00
GIET T (HHI0, goaATeld, AqarIR, faqureer, ¥ v fages afed quraer TR g3 |
Y, TG T IS TUNCATRT BT AT JATET T AT fersTefiers 9f o 16 |

.Y SEAHRPT AT

WIWWW?W%&WWWEWWWW
mm(optlmlze)mmmlﬁﬁaﬁﬂ?ﬁﬂwwmm?
A& THT AN g9 Aled, TGP TR SAATHIAHT TRATSIATRT S AT ATAT T IERAT
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JUITE!, ARE® T AT (a2 FFwees THET A | Tqo TRATIad AR Fad afg=md 9 T
qRATSTHTRT THT [ FAAFIEAATS dqhad T4 Hed T 943 |

A ATeehT FCATI &THAT THIAG T U Al MRIEeATs 0T [ T 968 | IR
ATTAEHEH] Fl ICATGH &HAT ATAITAT Jiq 9 AT 0.%¥-0 Y% I XA UdS, JTa THT
FRHAGFEAHT Jei@rld FHI ATST TG | TIY, T THRH ICIETAT g aTHH F@rsiEr T
Tl TT&T ASTEE ATATTHAT g THTFATs FHA ATTHT T GRATSTATRT AR SITaAHTHT ATHH
EIHT EAETT &7 T gad T (bl TIES;, | WA THT JUTATH HEcdqU FrIHraeh!
FEq ST ¥ frmeae wes emar g

Qo

= I WAEER] AFT AT WU -30 AT gy, TFHN ol ICATEH &€ ATATIAT Iiey I e
04% o UG |

= TEERH] TR T GRSl ATIRHT L% qUH! AT g7, STAH g1 3¢ Uiq a9 aeT 1%
TS |

" HTIIRAT JUTCATE®ERT AT R0-3Y AT &, THeb! NRIEE X Hfd o9 9T 0.4% & |

= TEE®, Al FATILT TRCAT, L-94 TIHT AT g7, ATHITAT G a5 THT R-3% HT fRae
Eeiiel

" FAAEE ¥ AREEH] AT AT W -30 qIH §75, Th WREe =7 75 |

Il FHeaedl A T NRTEE SRE® ITHIIH! VIR, TSH Fa€4T, T HHAR! &R Sl
FREFEEHT (AHR g g, | MATH AR T [0l aeTiad GHes qfe=nd T T JuTetrel
HATFT SATHTAHT ANTHH FATHAT FoATAART A= TH Hed T T, |

T, G THAT STSTHHT STHHE [axird Aqeral Fedrse 6 Siae=sh and ¥ fRrae
fTeeIoo sTeaede® @ | AR AAAD] gTHb AT q@IS@l ¥ TEAHR AT TEqu GHTATSTH
Qo B | fafaa wHa T faferorer guirelierr FrarETars seEed 19 ¥ T i
gfawrears afaedy s "Ed T I |

Y% foiT HATHT T Excel B TART

TTAT % AT G4 TR0 i gz a9 faenfadersr wanThdiews @it fawife feasr
B | I9 aRTHMT AUH Jg= R qaiddie s@rse a3 Al IUHIUH qr&iiad TARTHl AT
HIEhE®R T (Microsoft Excel)mmmmﬁlw,ﬁﬁﬁﬁ
festren faToseser TFITeaaT ST Sl ST ¥ 9+ faxiiar AI9evee® s T 9y
frsfr fesiTes A9eaaR TANT A | T2, AR oradet AR T fesred qeeaaea T qRf=d
TUH farraddiesd a1 [Efad ST TART TR AT AT Freal faqd aagd | faem &,
FTAATNIF T AN T IbATEE ARATSTHIEEHT T T+ e qeataa @ st
aRATSTATEE S [awiid ATHEE (IRR T HThTAT atd) HeATsT T qaES |
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ATASTATe % BT

Ll O ST WD STl e T

CRIEIES Il 353 TAle, WA [, TR 2= T, J[a/TeanT (Iqeded JUHT), AT T
Glgeal ST/ F GEH AN ST TAEE WIS T |

cas Rl 2 STafdadl /e FFeE

TF Fol YT FFIAN GRT AR T ARbeg ST JOATHT 1 T &M g7 | awar
e g meﬁﬁwaﬁﬁﬂjﬂh'gﬁaﬁawﬁmm|

EueulEcicl sHar st 3 3fg & wfedn, smfa sravadar 7 faa dmr fafrer fs e

SriEciSincll TEIEAT AEIAHT AT AT

TeT IERGEIEE

%.q ST

T &5 | AT FlAF FATEIT TRUEE 9 QTR TG I3 AT TEqd TRUH G | TS
T A3 (TS~ WIS=E) a7 AT T3 (Td HISG~E) AT B feF ST A= ATARAT, WS AT
IBRAT FYF §7 | AT AT TSIHewd! |, WS ATeHl TN Uk YRIEAH HRIemmet arg
HIRIAT YT FESTEARERT RIS 9= |

TEAT TR IRATSTAT FTATITH] AT ATATF Tl FRATEEATS TALEIHT TR IT Feeaqor
g7 | Al YEUTes Ael Aiee Ule=d, qge Hedrsd, (9118, U&dd T Aqdd, ATH(d T Flhides
@fefadrame Afed), @RT T TESM, TALAW T FHIEH, WS TS, T FATHT T AHAGHR H&T & |
TIATTATRT ATHR, T, T TFGH] FlaAdT Tl [aiae FRFpeEdT GRATTAT U T ATa9T
A ¥R 9 F43 | IIMEXUH AT Teh FTA[ AT Jomedr (1-90 kW) ToTTetrel SIS arhar
T ITH AT R IRG & T ARA TRg T HAH ATHRFT TRATSAT (10-400 kW) TT &
AT S-5 HigA] A T, |

fre-wifeq dr yorell STeTHe®d! FAT=a9 Tl TF A 3HR IS, ATGTF ATHITES T
HE(dEE I T, T a] [AaHe® ¥ AIIaUSa®d] qradl 9 F9CH IA=d T+ &1 HUes
g | frg-dfed I fudt afaemTese! ®a=a=er AT =RvEg IERaEe e 3 |

» ORIATSTHT AT TERAITET TART T A1 ASTHET AT ATI9AF 1A, FHAATART T
FSChl ERET TATSH Fod TRATSTAT AT [qehTd THar |

» qI-SEM ATATAE®E, M T 7 ke (7.f.97.aTe), TI&0 T JHTIIEES, T q
TRFRATACEAE WEIHde® Fad ATaeE ATHITE® T ATRdaE I Terd |

» TS GERATH! AT JOITET FERTgT T WM T JRT ¥ ATHAT A Sharehl Ie=m T =a
TR |

= IR T A FHMraeedh] FHASTHA! TUE Fied Td JaeH ¥ eI AIIIUEe® T Tad,
HAY AT T JUTEATRT FHITH T IRAETTRT AT FTTAT [TbTe Tl |
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» T TSP ATHFET ATTHA T HHTTEIRE! AT AT (b T | ST AT
frataa avawTs T MRIEurer FRaaiesd aF T, T ST FATHT JUTel TN T Sisil Icared
¥ YUTETeh! FRAFFITEAS] FATHA AATHT JUTATh] HTATFITET A= T Taa |

= HATHT IRTE FFEE T SR HHAHT AN AT T JhdTes Iqded RIS died
FHAREEH AN FATAT T HHA ANAHB! AT o171 [ THEE |

» G ITRRUEER] ATl Aaty qfe=d T T 3baR a7 J91-9&T a7 YEwaTT AT TRRIdEE
WA T Aled ARl ¥ de-a=l THAH! AT AT fabr TR |

= JUEIH [ARAAT AT AT THLREH AT TSATSH H& FHARES T IEhaes e
Afed ATTAHAT IIATHAT T AHAHT AT ATSTAT [T TR |

» AT YUITEITST ITART SAawe F=adT fehHae (decommissioning) ¥ fexdrsietepr ATiT Ueh
RTHER 987 T TR0l TR (ST AT YhaTes e dfed T3ar ATl (e

[N
Teld |
> ~

» FEALT G SASHHT (Al T ATATERUT FRFETEH WA I AT (b TR |

1 month

2-3 weeks

1 month

3 months

7 months

1 month

Post-testing &
commissioning

Demand, site assessment and design: First step is to determine the electricity demand on site and
carry out an assessment for the potential of solar installation. This activity includes evaluation of site
orientation, PV array size and capacity, shading and structural integrity. Solar system is then
developed considering the factors and energy consumption.

Proposal and PPA contract: Af this stage a proposal is prepared outlining the project's scope of
work, costs, and timeline. Once the proposal is accepted, a PPA contract is signed and the project
development process begins.

Permits and approvals: This stage involves obtaining the necessary permits and approvals (if
needed) from NEA and other authorities.

Procurement and installation: Once necessary permits and approvals are obtained, the solar
equipments are procured and the installation begins. This stage includes installation of the solar
panels, inverters and balance of systems.

Interconnection and installation of net metering: Once the system receives approval for
connection to the national grid and net metering, the NEA shall perform the interconnection and
installation net metering. The system starts generating revenue.

Meonitoring and maintenance: After the system is connected and operational, it shall be regularly
monitored and maintained to ensure it continues to function correctly and produce energy at the
maximum efficiency.

e & 00-400 kW FI RIS FATFEATH! AT TR TH

%.] AT, ATAIET T HC FIe®

T IR G2 THTIERRT YT T4 3 ATIAF AUAT e (e Frivaad T A #9968 |
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%..9 ATIITE THTONEH

AR AT ¥ IeHTemd ATATTHT WTE T H R G2 I Tl AT NEPQA HATIEUSE® T
RETS 9T YPRATE® WRT THIES | RETS o 8¢F SUFUEEHT 5 TR TIAEE T
JATEA qR=T & (Production introduction test) T SATATHT THAT 92&T (random sampling
test) | RETS o IUaied I T &THATH! ATARHAT THAT AT T GET YORAT (Sampling Plan and
Test Procedure) aTades Tas; | AfG F IATEH TITCTHT Jleedl T2h ATATT TILEHT T T, AThl
THTOTIAHT AT RETS HT IqTa aiv=rd qRieT fadus | U Uash Faredd+e (consignment) I
qUafE, RETS o &l aede® @z AMITHT THAT THEAT T T begebl ANASITT STHITSTH
AT THAT TR JHOIT AT TES; |

&R AQAMM, AR T H1E &

RETS &1 PIT FHITA 9Ted ‘\?qigﬁ, 0{3"‘4‘%5(‘\(}1 T T HYIY gdebl K AR Yk pHv[ded dYIR
IR 3% W ATIEH U7 UG, | TR G ST 4.5, 9.5 SRT Tl TF T FIATAAHT
T IS, |

%.3 rag" qrhar

T ANIHERTET Yoo fh.a1. @ Pre-sifed F Yureilehl Ta™ TIRUHT &1 | |1 eTHdare der
JUTeTeedrs e T, fasfelr Icared 79 ¥ F¢ faefger et afte Rregar SeM T gsirsiaus
ATFITF Tad | TN, JUeirer! GRe ¥ favageraar qfafe=a e anfiT yorefr sem 2

>
o

F=ATAAH] FHHAT ATTLIF ANHTew, Maedes T [MaHes 9T T9e, | e ATI80geh!
TART T I GO (9189 T ST AT Tieeorel aRfTeor T ARIHSTTsS T arerr
T | 72 fHefvg 79 1 U =RUEE a9 IaE TRUH B |

%39 M SeM ¥ A Mefew @t @ S

BT FITHT WS TS TUHT A JOTATHT AT I TR ATa9TF THC Gf JIIe0r a1 9=
[T AT THl B | TqA TS IhATATs I3 IAT3T qag, T RETS ¥ .19 91.3RT fEreqr ¥
TRl qfa; TUTell NISHT ST g7 ATeard YaTd T 9, | T TehRebl ATeATed &l
faepradies, JaT YaTa®e®, T Ardcaicd FANThAEEH [F9aTd TS |

%.3.] T HFHd
FTHIRAT AT AT YaTIehel HIAAT YT a1 YaTaed FFIlel JINIeh ARTd J&arddrs d97d @R
T GIHATT JUITCAT SIS AT TTRIT TAT e I P& ¥ AT HT AN AT g ATIaA
femIE | O ATEAF ATAT SRMHIATA Seb a1 7 daT-geT faxiiar TRITRT Saameherl JeBaT
IRE IS, | AT, ANAIHAT AT JOCAT STSTART AT 9Tt fazrd qufereheor (smasaes
qUHT) T ETATE SR I T ATITF I8, | TN T TFRFT AAATTEE T
YIHR, AT [IART TAT IEAT TAFREE Aok A (MbrAaeh] FHI ATTLA® Tagr |

%.2.3 qUelr e Sraee

T YUITeATehT TETET0T ¥ Foarerd NREPY(e, JOTeATes Aol SHofl Tefor e (RETS) gRT
feterer T g TRA 9ae | AT J.f 919 WS ¥ Ae fHaiger amr areae fa
RETS @1 fafeeror giqae smaea® g |
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%.2.Y Wewe™ T ¢ fueikeswr afit smagw

RETS JHTUSRUT T AUHTE, THIhAT UI€ Feih=a9 (interconnection) ¥ A& fHafkgar @R
AR T STaEA favg | Tt AT Jorredrer J9rer faeqa aifirepeorent fAger™ 200 (9= 95
TR 1), TeTes! faea faaer Rrera 2088, ¥ Iideurel Ae fHelig el drese™
Tafed ATAYAFATEE TRT TS, | ATAET AT R THINH G ATGTF FESATAE qTIH]
AT ¥ T A [ 9.3 faazor d91r ITHRRT @1 (Distribution and consumer service)
FATATAT G TG | 71090 A9 FTqHq ARG ¥ AaHesd! aredr qafi=a 1=
qifafe HeATsd g | I ATEETHT Iqded HIIRUE T TKHT TTEITHT TIHU ATSSHTAT
ATAITF FAEE X AT JeI=T T AT [GebT 1Y fHar qieacs qoa T, | - 9=
A guITeiter JedTiad Afdieh faed qafaaiiea axar foear famr e |

% ¥ freHr sem
%.¥.q frame safqes

Tarer fasra wifreRureRT (HERTET 09s Ifeafad ATFTFAT ATed WA IUTET TS T AT B
Jd-ATAT ATTYTFATE® qTAAT T o | FAN, Fesier ¥ 7 faefeger anfr, RETS o T&erTa
qWAIR ¥ THTUHRT T AfarT g |

Ife IFRATATEE Al IRATSTATEE R BIHT TANET 7 ATedT HTAT TSTHH AT T T
Hepides STIh =RIHT IS TeIS TS | SITEXVe AT, fanTaede afses STem quAT Jard
AN IEAT TIERTETE ATAIT ¥ e faques, | AT T PRATe 9i i oo
EAHHRS, | TUTCAT] STHATH] T ATATERUNY (A H] ATARAT TATSTAT T, ATATaRT AT
HATEA, A9 TANT, a1 T FFfead 99 ATHGe®q" ATa9TF g7 qoaaeg |

%.¥.R AHIEAT B el

feSTgR T STETehdlel AIEEHT FIUEE T T [qHEwdl aheare q9l TEE®EdT qrhidr T

AR ATaTe (A aafdes g T |

= grEe YHO T FEAld, AT AFAeEHT 969 YT T4 ¥ fasiell @qadr aeEr 99 qer
SR YT THehl AT 1T fHeve® SeM T+, g (Afe ATaede WUHT) ¥ GREAm
JIFRIEEH] HUSRUT T TANTHT AT FIAeTe® TN ITH; JUTCAT TSTHH ATNT FTHLT T
ITFREE AT I, AFIAd GeRTes, ATATT a7 AGadTers (F=r T8 fqereweet (o T
I ATITF TRATIAEER] AN, FXAATHE T IX-TLAACHE g9 ¥ ATIITF AT, Frades
(T fasfT TreATe®) 1 TATAIFIRUIHT ANT FEALT) T ARG FrAihT aqes (Fed faeT 2
TEEE) Far3 |

» G YUl TSR ATNT ST ATETAT [T @UEHT ST YANThT 10T FEAi |

= PE/ AR AT ATEEH 9T 9 T FFaI(edd Agpriesare Aaad ATHETes I 9,
Y Prewem ? faefte Sgeaese! AT et sawa T4, ¥ alehdrs qhare
ARIPRIEEET F F AELTF oo T TEAi |

%.¥.3 R siem

WSS AUH AAR JUITe! AMed MSHT TSTHHT AT Wiehd HUArs, 7.[4.97.d I9Ih A2
frefg yumeiiars @rea TR fiey SIS 9 | 8Td 91aR YUTeieed! qe-faafgas! @it 7 /.91

c

AEeTEE e (bidirectional) Th-% TS fHave®sd AT IUIH AH-HoTHl AH-AH-3 (ToD)

XY |



W1 fHete® SUded TS AR G | T TRue! ey 7 fa arar sfaar (s PPA
ATIE® ATEH) & [hTAT ASTEA-ATeS [Hatewdls dd THEEd SSH T qrgedd |

%Y TR SATTHA

JUITAT ST AT GETT P eehl (& ¥ B FETEA Atqebere AR 19 faoifed i |

TH JUTEATeh! I FAATs AR=d 9 T qfde® a1 a3 Hed e | AT, JT9ree
[RRTHIRT RT ETedrR 99k faddde® ¥ aemEne MIRTHIR ART g e-3dikd [dehedes S |
T EF FeHEL [THIATET YOI ATIee MIRTAIR! AT HiaTsd AT AN &7 |

Afg YUl F-TAIHEAT G A, TG GhTE T AT [Mard Fdes T |
yifafrs TEET TURT AAITHT TF AW GIiAfTF Seg JTers GEre THIE, |

JTE GOl ol AT HFAAIH] TAHEHT G T, FFIAA GIARTS, TTHT T THA
MR (atad FeE TS, |
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#A1 | Yearly electrical usage

#A2 | Daily electrical usage F #A1/365
#A3  Peak Sun Hours of the site  [user input], reference value: 4.5 (3.6-6.2)
#A4 | Array derating factor  [user input], reference value: 0.76

Measurement of available roof area

#B1 | The total gross area of installation roof

482 Any necessary deduction for roof edge
offsets and shading objects

#B3 | Area available for solar panel installation | #B1 - #B2

#B4 | Flat-on-roof installation

#B5 | Tilt leg installation

#B6 | Net area for installation If option #4; B3x 0.8 and if option #5; B3x 0.52
#B7




S

Estimation of available system size

4C1 : Select a panel — its physical footprint and
: associated space for installation.

#C2 | Panel wattage

4C3 : Calculate the number of panels needed
: (N) that can be installed.

#C4 | Estimation of system size (kW5) : #C2 x #C3/1000

| #B6/HCT

Selection of inverter — PV array DC output shall not be more than 1.33 times the inverter's AC output

i Tcell.eff = Ta.day+Tr.
Where:
: Tcell.eff: Average daily effective cell temperature in
#D1 | Effective cell temperature i degrees C.
Ta.day: The daytime ambient temperature in degrees C
. Tr: Effective temperature rise for the specific type of
: installation.
Parallel to the roof (<150mm standoff): +35°C
Rack-type mount (>150mm standoff): +30°C

: Ground mounted / top-of-pole mount, free-standing frame and frame on the roof with tilt angle of
: about + 20 degrees to slope of roof: +25°C.

: ftemp =1+ (y x (Tcell.ef f — Tsrc))
: ftemp = temperature de-rating factor, dimensionless

#D2 Temperature rise applications

4D3 Temperature derating factor : ¥ = value of power temperature coefficient per degree C.
: (typically 0.005 for crystalline cells)
: Tsrc = cell temperature at standard test conditions in

: degrees C.

¥\ |



#D4 i Maximum open circuit voltage

Vmax o = Vocsre + [yv X (Tmin — Ter¢)]

Vmax o = Open circuit voltage at minimum temperature in
: volts

: Voe stc = Open circuit voltage at STC in volts

yv = Voltage temperature Voc Co-efficient, -V/degrees C

: Tsrc = Cell Temperature at STC degrees C

4D5 Min panel voltage

Vmpceu-ef f = Vmpgsre + [yv X (Tcell.ef f — Torc)]

Where:

Vmp_cell.eff = maximum power point voltage at effective cell
i temperature, in volts.

Vmp-STC = Maximum POWer point voltage at STC, in volts.
yv = Voltage temperature (VmMp) coefficient in volts per °C.

i Tcell_eff = cell wemperature at specified ambient temperature,
i measured in °C
TSTC = cell temperature at STC: measured in °C.

#D6 Inverter voltage window

#D4 < Inverter input voltage < #5

#D7 Minimum number of panels per string

Where,
: Vinwmin = the minimum inverter input voltage

. . Vinv_min
Nmin_per_string =

Vmin_mpp_inv

Vrmin_mpp_inv = the effective minimum MPP voltage of a

: module at the inverter at maximum effective cell

i temperature

: Please allow a 10% safety margin for the quality of solar
i cells.
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V.
Nmax_per_string = ——=
H oc_max

#D8 : Max number of panels per string : Vin_max = Max DC voltage input of inverter

: The total short circuit current of the array does not exceed
i the max DC input current specification of the inverter.

SELECT THE RIGHT INVERTER.

Estimation of system generation

#E1 | Estimation of energy yield (daily) Esyst = Parraygspc X Total derating x PSH

¥R
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A3 o/ faqa I=TAAr AeIT o Template for terms of reference

Feasibility studies of Solar grid-connected system
for [Project namel
at [Addrress

1. Introduction

1.1 Background

[Provide a brief overview of the background and context for the solar rooftop project, including
its purpose and goals.]

1.2 Purpose of the pre-feasibility study

The purpose of this pre-feasibility study is to assess the viability of implementing a solar rooftop
project at /Location/Building/. The study aims to provide key insights into the technical,
financial, environmental, and regulatory aspects of the project.

2. Objectives of the study

The main objectives of the pre-feasibility study are as follows:

2.1 Assess the technical feasibility of installing solar panels on the rooftops of
[Location/Building].

2.2. Estimate the initial capital investment required for the project.

2.3. Evaluate the financial viability, including potential revenue streams and return on
investment.

2.4. Analyse the environmental impact and sustainability of the project.

2.5. Identify regulatory and permitting requirements.
3. Scope of work:

3.1 Assessment of resources

» To provide essential data for financial analysis, system design, and overall project planning

* Minimize uncertainties, improves project viability, and supports informed decision-making
throughout the project development process.

3.2 Site assessment

= Site visits and assessment of the rooftops for solar panel installation.

» |dentification of any technical constraints or limitations

3.3 Technical feasibility

= Solar irradiance assessment

= Assessment of rooftop structural integrity

= Evaluation of solar panel technology options

= Preliminary system design

¢4z |
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4 Financial analysis
Cost estimation for equipment, installation, and maintenance
Revenue projections, including feed-in tariffs and energy savings

Preliminary financial modelling

.5 Grid integration study
Identify potential technical challenges and constraints related to grid connection

Evaluate the grid's ability to accommodate the variability and intermittency of renewable
energy generation

Identify any upgrades or modifications needed to the grid infrastructure

Evaluate voltage profiles, power flows, and fault analysis

.6 Economic and environmental impact assessment
Understand, evaluate, and address potential environmental effects associated with a project

Ensure that projects are planned, designed, and executed in a manner that minimizes harm
to the environment

Mitigate risk by identifying potential environmental risks early in the project development
process

.7 Risk analysis
Financial viability: Identify potential financial risks and uncertainties associated with the
project
ROI Estimation: Accurate risk analysis to provide a more realistic projection of the return on
investment (ROI)

Resource variability: To assess the variability in solar resource availability and its impact on
energy generation

Technical risks: Risks such as equipment failures or maintenance issues that can impact
project performance and profitability

Regulatory, market, operational and financial risk assessment
.8 Feasibility report

. Team and expertise

Project lead: Oversee the entire feasibility study process, coordinating the team, managing
timelines, and ensuring that the study stays on track and within budget

Technical experts
o Solar engineer: Assess the technical aspects of the project, including system design,
equipment selection, and solar resource assessment

o Electrical engineer: Assessment of the electrical aspects of the project, including grid
integration, wiring, and safety considerations

o Structural engineer: Evaluate the structural integrity of the rooftops and any mounting
systems for solar panels

o Environmental specialist: Assess the environmental impact of the project and ensure
compliance with environmental regulations
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» Financial, legal and regulatory expert

o For conducting financial modelling and cost-benefit analysis
o Knowledgeable about local, state, and national regulations related to solar energy

projects including regulatory requirements
5. Timeline of activities
Provide a timeline for the completion of the pre-feasibility study, including key milestones and
deadlines.
6. Budget
Include an estimated budget for conducting the study, including personnel costs, equipment,
and any other expenses.
7. Reporting
Specify the reporting structure and communication channels for progress updates and final

report submission.

8. Reporting format

Title Page
Title of the Report: "Pre/Detailed feasibility study for solar rooftop project at /Location/'
Date of submission
Project name and identifier

Names and contact information of the project team and stakeholders

Table of contents:

(Include page numbers for each section and subsection.)

Executive summary
o A concise summary of the key findings and recommendations
o Highlights the project's viability and key financial metrics

o Provides a quick overview of the studies and methods

1. Introduction
o Background and purpose of the feasibility study
o Obijectives and scope of the study

o Overview of the solar rooftop project and location

2. Methodology
o Explanation of the research methods, data sources, and assumptions used in the study

o Description of data collection and analysis procedures

3. Site assessment
o Assessment of the physical site and rooftop conditions

o Solar resource assessment, including solar irradiance data and shading analysis
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o Structural assessment of rooftop support for solar panels

o ldentification of technical constraints or limitations

4. Technical feasibility

o Description of the proposed solar energy system, including panel type, inverter, and
mounting structure

o Preliminary system design, including sizing and configuration

o Analysis of system efficiency and expected energy generation

5. Financial analysis
o Capital cost estimation, including equipment, installation, and permitting
o Revenue projections, including feed-in tariffs, net metering, and energy savings
o Financial model with cash flow projections

o Sensitivity analysis to assess the impact of variables on financial outcomes

6. Environmental impact assessment
o Evaluation of the project's environmental impact, including carbon emissions reduction
o Compliance with environmental regulations

o Proposed mitigation measures

7. Regulatory and permitting requirements
o Identification of local, state, and national regulations and permitting requirements
o Status of permit applications and approvals

o Discussion of grid connection and interconnection requirements

8. Risk analysis
o ldentification and assessment of project risks (technical, financial, regulatory, etc.)

o Risk mitigation strategies and contingency plans

9. Market analysis
o Assessment of the energy market, including pricing trends and competition

o Identification of potential off-take agreements

10. Conclusion and recommendations
o Summary of key findings and conclusions
o Recommendations for moving forward with the solar rooftop project, including
"Go/No-Go" decision
11. Appendices
o Additional supporting information, data, and technical details
o Detailed financial models, charts, and graphs

o Maps, diagrams, and photos of the site and proposed system
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12. References
o List of sources, references, and data used in the report

13. Glossary
o Definitions of technical terms and acronyms used in the report
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Grid-connected solar system site survey format for rooftop project

Information to be collected Value/data

General information

Date of survey

Name of institutions

Address

City :

Latitude/Longitude of site o ON, e, °E

Surveyed by:
Checked by:

Describe the customer’s aspirations/expectations for installing a solar grid-connected system:

Information to be collected l Value/data

No. of roofs

Roof type — RCC, Gl sheet, etc.

What are the items installed on the roof that
could obstruct solar module installation?

Usable area for installation of solar modules
(sg.m)

Age of the roof (years since construction)

Accessibility to the roof

Load bearing capacity

Building(s) orientation

Roof(s) type - pitched/slant roof e

Roof(s) orientation .............................

Roof(s) tilt angle .............................
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Roof(s) material

Roof(s) age

Roof structure - material, load-bearing capacity

Accessibility and convenience to work on the
roof

Assess potential sources for near and far
shadow

Shadow from trees and vegetation

Shadow from other buildings

Shadow from the natural landscape in hilly
areas

Maximum wind velocity

Environment: dust, pollution

How is the building separated from the roof?

Activities under the roof

Are there any flammable materials inside?

Space available for the installation of inverter

Load details — List of appliances and working
hours

Peak load, day and time

Average monthly expenditure on electricity bills

Details of standby power supply system, if any

Average monthly expenditure of standby power :

supply system, if any

Location of balance of systems equipment

Health, safety and environmental risks
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Photo of the roof from the site
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Roof measurement with tentative dimension in mm
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Pre-feasibility study of
[Site name]

Solar grid-connected system

Project title: [Title]

Project code: [Code]

Date: [Date]
Prepared by Submitted to
[Company name] [Organization name]
[Company address] [Organization address]
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List of separate attachments submitted along with this report:

i) NEA electricity bills for the last 3 years
i) Load list
iii) Software simulation report

Glossary
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EXECUTIVE SUMMARY

Describe briefly in half page the design and outcomes of the pre-feasibility study. The
Executive Summary should include the key information of the studly.

Paragraph #1

i.  Site location
ii.  Information about the project site, owner’s djscretion
iil.  Information on how the data for the pre-feasibility was obtained

Paragraph #2

i.  Current sources of electricity used
ii.  Estimated load and energy demand scenario (short-term and long-term)

Paragraph #3

i.  Land/roof space availability for the solar array, powerhouse and power evacuation
approach

ii. System description (solar array capacity, inverter ratings, system architecture)

iii. Estimated annual energy production and savings

Paragraph #4

i.  Total system cost
ii. Cost of electromechanical system, powerhouse and power evacuation
iii. Indicative financial and economic analysis like NPV, IRR and payback period

Paragraph #5

i.  Conclusion
SITE DETAILS

Location

Describe the location of the site and provide information about,

i.  Site address (Rural municipality/municipality, district and province)
il.  Site coordinates
iil. Registered business and nature of business

Site access

Describe the accessibility of the site. Provide information about,

i.  Access route description (vehicle access, type of road/path e.g., earthen, gravel, black
topped (mention accessibility month-wise, etc.)
ii.  Name and distance from the nearest city and airport

Ownership and source of fund

Describe the ownership modality and funding mechanism or the business model. Provide
information about,
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i.  Owner/Co-owner and model (CAPEX, OPEX/ESCO)
ii. Indication of funding mechanism and involved parties’ contribution (if known)

Security

Describe briefly the security aspects of the site area from the perspective of the solar grid-
connected system that is to be built. Provide information about,

i.  Security of solar array location (remote observation is acceptable)
ii.  Security of powerhouse location (remote observation is acceptable)

Telecommunications and internet access

Describe coverage of mobile network and internet access.

Climate
Describe the climate of the region based on data trends obtained from reliable sources (such
as, nearest weather stations, Meteonorm software, etc.). Provide information about,

i.  Graph on annual temperature trends

ii. ~Graph on annual precipitation trends

iil. Any information provided by the client regarding extremities in climate and weather-
conditions like flooding, landslide, lightning, etc.

Current sources of electricity

Describe the current sources of electricity used by the facility. Provide information about,

. Type and technology of the electricity sources, their capacity
ii.  The energy mix scenario when new source is added

SITE ASSESSMENT

Solar array location

i.  Estimated land/roof area, ownership details, GPS coordinates, topography, orientation
and azimuth, near and far shading (if known), slope and land/roof type, etc.

ii. Should have a general assessment of usability with respect to natural calamities such as
floodss, landslides, lightning, etc.

Photo suggestions

i. Any photo of the roof or ground where the solar array can possibly be located

Powerhouse location

i.  Estimated area available/allocated area, ownership, GPS coordinates, topography,
orientation, current use of the designated area, slope and soil type, etc.

ii.  Should have a general assessment of usability with respect to natural calamities such
as floods, landslides, etc.
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iii. Distance between the power generation and the evacuation transmission line which
may be 400V, 11KV, or the substation for larger projects

Photo suggestions

. Any photo of the powerhouse where the power conditioning units can possibly be
installed

LOAD AND ENERGY DEMAND ANALYSIS

Daily load and energy demand analysis

Describe the analysis done for estimated daily load demand analysis.

TECHNICAL DETAILS OF SOLAR GRID-CONNECTED
SYSTEM

Design summary

Describe and summarize the selection, sizing, ratings, system architecture, estimations and
assumptions, and calculations used to come up with the perceived design in a short paragraph
as well as in tabular form.

System architecture

Present a block diagram and explain the significance of the system architecture chosen for the
project. Explain its advantages with respect to the design and the project parameters.

Energy generation

Present the energy generation scenario using manual calculations, forecast energy generation
based on the report produced by using software such as PVsyst, homer, etc. and an online
database of irradiance for the specific site location. Use graphical representation to present sun
path diagrams, GHI, losses, monthly energy generation profiles, etc.

Shading analysis

Near and far shading

i.  Clearly mentioning the criteria, formula, tools etc. used in determining the shading
analysis

ii. - Shading analysis for the proposed array over the period of 12 months with December
22nd data in focus, simulations (if needed)

Solar PV array

i.  Module specifications used for calculations, drawings, and analysis
ii. The sizing, design, distribution, and positioning of solar PV array within the facility
along with coverage area

O |



Module mounting structure

i.  The type of material proposed, its strength, advantage, selection procedure and other
technical parameters and specifications must be clearly mentioned

On-grid inverter(s)

i.  Must include the selection criteria, design basis, and calculations including losses
related to the inverter sizing and selection

ii.  Must include specifications relevant to design and selection

iil. Must choose inverter citing compatibility to the other selected components

iv. Must represent the distribution of modules with respect to array size(kW), string sizing
calculations, etc.

v. Describe a proprietary or third-party online monitoring system compatible with the
system

Power evacuation plan

. Must include a description of the power evacuation plan from the facility

SAFETY CONSIDERATIONS

i.  Any measures that must be taken for the safety of the system including PV array,
powerhouse, power evacuation units etc. must be clearly mentioned

BILL OF QUANTITY AND COST

Electromechanical system

i.  BoQ for the proposed system with the breakdown of major components must be done.
Other items of the balance of systems can be lumped together

ii.  BoQ for services and goods must be separated

iil. Vatable and non-vatable items must be distinguished

iv. Currency used must be in NPR with commas as a separator

FINANCIAL ANALYSIS

Source of funds

i.  Indicative sources of funds may vary in %, cash or kind from different sources. All the
sources of funds must be clearly mentioned and stated in tabular form accompanied by
a narrative.

Financial indicators

i.  Financial indicators such as IRR, Payback period, LCOE, Cashflow diagram, ADSCR,
litecycle costing, etc. must be calculated and presented

ii. Ifthe financial indicators don’t produce the desired results, possible business cases and
solutions must be devised and presented
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iii. For clarity and better understanding, graphs, charts and flow diagrams must be used
along with tables and figures to showcase financial indlicators

iv. In the case of the ESCO model, the PPA rate within the parties must be taken as a
reference for calculation. However, PPA for net metering issued as per the directives for
net metering by NEA must be considered depending upon the modalities of operation
agreed upon

CONCLUSION

Provide a summary of the system architecture, per unit cost reduction potential, project cost
and outcomes of the economic analysis to showcase the profitability to the users of the system.

ANNEX
Software simulation report
Load list

Site photos (if available)

QY |
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Solar grid-connected site survey form

Version 3, 14 February 2023

Note to surveyor: Please take as many photographs as possible, GPS location tagging and videos of the
project location specific to the sections in the form below (for example, solar array location,
powerhouse, power evacuation location etc.)

K88 - take photos g = record the GPS point(s) (@, = use measuring tape

Tools required during the survey Checklist

.\

900

GPS device

Measuring tape (>50 meters)

O

Power analyser

m
o]

Mobile phones with camera, calculator, angle meter

Pen and notebook O
A3 printout of google map/field papers with positions of the facility, etc., (for 0
easy layout of site details)

Civil and architecture drawings of the facility O
Suitable mobile application to find and record sun path diagrams for 12 0

months

Documents to be collected from the site Checklist

|

NEA electricity bills for the last 3 years

Diesel generator set log sheet for at least 1 year (3 years preferred)

Distributor side statutory requirements, limitation, capacity

Single line diagram/Electrical as-built diagram of the whole facility

Site load list (list of all the electrical equipment with ratings)

o(ojgo|o|o

[Insert]

The following section gathers data about the selected site and related information which will be helpful
in planning and designing the system and operational modality.

Location information

Name of the
Organisation/Customer

Key contact person : Name: : Contact no.: : Email:
Tole name Ward no.:
Village/Town

Oz |



Rural
municipality/Municipality/Me
tro-Sub metro :

District

Province

Nature of business

: Yes O : No O

Facility expansion plans  If yes, mention details:
Which mobile network works O NTC O Ncell O Others:
best? 5
Geographlcal coordinates of | Latitude | Longitude ' Elevation |
the site
Temperature range : Minimum (°C) : Maximum (°C)

. O CAPEX . O OPEX/ESCO

Preferred model i
1O Others (mention):

General information

Study team
SN Name Designation Phone no. Signature
1.
2.
3.

Ownership

(Information from the Commercial/Industrial facility)

Probable ownership of the

system (tick all that apply) O Self-owned O Installer O Third party(mention):

Probable management of the
system (tick all that apply)
—
: Remarks
Contribution (NPR) (if % share is applicable,
indicate here)

O Self-managed O Installer O Third party(mention):

Source of project funds
(estimated)

Subsidy (mention the donor
agency) e.g., AEPC

Contribution from the
beneficiary

OR |



PG/LG contribution

Third-party contribution

For OPEX/ESCO, contribution
from developer

Financial institutions-Fls

(loan/equity)
In the case of loans from financial institutions (FI)
Name of FI :  Interest rate per annum Term period (years)

Loan/credit experience

Does the organization have
prior loan/credit experience? :
For purchase of diesel ' O Yes O No
generator, online UPS, solar PV
system, etc.

If yes, for what purposes was
the loan taken?

-

5O |
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Site accessibility

Name of the
road up to the
facility

Is the road
motorable
(From the road-
head to the
project site)?

O Yes

If yes, road type: O Asphalt coated

O No

O Gravel

O Earthen

If no, mention the means of access (E.g., Walking, two-wheeler only etc.):

If access to the

Type of vehicle access: O 22ft truck
: O Hand-held tractors

: Name of the nearest motorable road from the site:

O Tractor

O Pickup trucks

L . Distance from the site to the nearest accessible road: Km
site is NOT :
motorable
: Time taken to reach the nearest motorable road (From the site):
i hours
Road type: O Asphalt coated O Gravel O Earthen
J : Accessible O Jul i Accessible O
i Januar - i Ju :
y : Not accessible O y : Not accessible [J
: Accessible O : Accessible O
i February ] i August )
: Not accessible O : Not accessible [J
Indicate the March : Accessible O  Seotemb : Accessible O
i Marc : i September
months when : Not accessible O | >ep : Not accessible O
the site is . ; -
accessible/not Apri Acce55|b|e. O  October | Acce55|b|e. O
accessible : Not accessible O : Not accessible O
: Accessible O : : Accessible O
i May ] i November i )
: Not accessible O : : Not accessible [J
: Accessible O : : Accessible O
i June ! ) i December i )
: : Not accessible O : : Not accessible [J
_ : Name of the airport:
What is the :

nearest airport?

: Walking distance from the airport to the site:
: Estimated time for porter to reach the site:

Km
hrs.

=91
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(The purpose of the collection of this data is to guide anyone who wants to
reach the site by enquiring with the dwellers)

Describe
directions to the
facility (for
example,
landmarks, key
directions)

SR |
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The following section gathers information on the electricity demand of the facility, existing energy
sources scenario etc., vital information for designing the type and size of the system.

Electricity demand, plant operation and current energy source information

Current source of electricity

(Please use extra sheets, if required)

SN Type of energy source
Primary source i Transformer
1. i (E.g., national (kVA) 0 1- phase [ 3-phase
grid) Load
(Ampere)
Secondary
> source (E.g., c ]
© | diesel apacity O 1-phase O 3-phase
generator) (kVA) P P
Non-utility
generation (If
any-e.g., Capacit
biomass (kVpA) y O 1-phase O 3-phase
3 gasifier)
System size PV inverter
If solar PV (kWp) size(k\W/Phase)
system Battery size Battery inverter size
(kWh) (kW/Phase)
Other sources
4. i (E.g., UPS Capacity
battery backup) i (kvA/kWh) 0 1-phase 0 3-phase
If yes, mention the schedule:
5. Doesg POWEr O No O Yes
cut exist?
Average outage time (Hrs.):
Diesel Capacity Fuel Usage (hours)
generator (DG) : (kVA) consumption/hour : per day Per week i Per month
6. i DG 1
DG 2
DG 3
5 Changeover Automatic O
" itype Manual O

g3



Operation hours/days

Is the plant

operational for 365 i [ Yes : O No (provide details):

days? 5
' Sunday . O 24 hours D12hours | 1 Others (mention)
oot tion):
: Monday : 0 24 hours : O012hours ers (mention)
Do tion):
: Tuesday : 0 24 hours : O012hours ers (mention)
‘Dot tion):

Days : Wednesday i 24 hours i O012hours ers (mention)
Thursday O 24 hours 012 hours | 0 Others (mention):
: Friday i O 24 hours i O012hours Others (mention)
: Saturday i O 24 hours i O012hours Others (mention)

The following section gathers information to access solar PV potential and assessment of location used
for designing and installation of solar mini grid at the given location.

Assessment for solar grid-connected design

Solar photovoltaic energy assessment

Winter (shortest day)

Summer (longest day)

Sunrise

(above horizon)

: Sunset

: (above horizon)

: Sunrise

(above horizon)

: Sunset
: (above horizon)

Are there any obstacles on the
horizon during sunshine hours
throughout the year or on
seasons? (use PV application for

sun path diagrams)

EYesI:I

ENOD

 If no, describe the time and
: hours of shading:




Solar array and powerhouse location

Identify the location for solar panel considering the following criteria:

= South-facing roof/land with maximum sunlight

*  Free from tall trees, buildings, and obstacles (no shading)

= Safe from exposure to chemicals, and industrial waste, not falling on the right of way

= Permanent structures with the capacity to lodge distributed static loads

= Near the powerhouse

» The powerhouse must be chosen in such a way that it lies close to the solar PV array
location (Advocate the beneficiary on the benefits and risks of having a powerhouse at a
farther end)

= Structure analysis of the roof designated for installation of solar PV modules (Visual
inspection as well as analysis report)

N\ Parameters ! Value ! Remarks

Solar PV array location

For ground mount type installation

! |s the feasible land area

1. available? Yest No &
2. i Type of land : Own O  lease O
. Total land area available 5
302
Lano! facing direction (if £ WO N O sO
4 applicable)
Azimuth angle 0
In the case of lease, land Yes [ No O
: lease agreement tenure?
5  If yes, agreement timeline cars
(in years) y
Land lease amount/year NPR/year
6 : Pictures :
i Exact PV array location ; r ;
: Taken O : Not taken O

; : GPS coordinates of the N E
" i exact array location P P

: Free from shading from all

8 : directions Yes U No O
Flat O
: : Inclined land O
9. i Type of land available : Damp area O

Rocky area O
: Others (Mention):

: Is any noticeable wind
: blowing observed? 5
10. i Describe, if any mishaps i Yes O : No O : Mention (if any):
i occurred due to extreme
: wind in the past.




For roof mount type installation (use extra sheets if required)

Roof 1

Roof 2

Roof 3 Roof 4

Height of the roof from the
ground (meters)

Ownership of the roof (self/rental)

In case of lease, lease agreement
tenure (years)

Land lease amount/ Year
(NPR/year)

Age of the roof and relevant
structure (years)

~Slope (degrees)

Accessibility to the roof

Yes 00 No OO

Yes OO0 No O

Yes OO0 No O Yes OO0 No OO

Free from shading from all
directions

Yes 00 No OO

Yes OO0 No O

Yes OO0 No O Yes OO0 No OO

Planned future expansion of the
roof

Yes 00 No OO

Yes OO0 No O

Yes OO0 No O Yes OO0 No O

Is this roof considered for
installation purposes?

Yes OO No O

Yes O No O

Yes O No O Yes O No O

Will roof penetration be allowed
(with proper sealants for water
proofing)?

Yes OO No O

Yes O No O

Yes O No O Yes O No O

In case of more than 1 roof

*

Roof 1 i Type: Orientation: Total Area (m?): Use an extra sheet to draw
the perimeter and shape
*

Roof 2 | Type: Orientation: i Total Area (m?): Use an extra sheet to draw
the perimeter and shape
*

Roof 3 | Type: Orientation: i Total Area (m?): Use an extra sheet to draw
the perimeter and shape
*

Roof 4 i Type: Orientation: Total Area (m?): Use an extra sheet to draw
the perimeter and shape

. . *Use an extra sheet to draw
. . 2y.

Roof 5 | Type: Orientation: Total Area (m?): the perimeter and shape
*

Roof 6 | Type: Orientation: i Total Area (m?): Uge extra sheet to draw the
perimeter and shape
*

Roof 7 i Type: Orientation:  Total Area (m?): Uge extra sheet to draw the
perimeter and shape

S|



Powerhouse location

Should the powerhouse be

Yes O (Space for construction will be availed)

1. constructed? i NoO
: Distance of powerhouse
2. i from the solar array Meters
i location
: Total area allocated for )
3. m
: powerhouse
.  Inside the facility O
i Allocated powerhouse ;
4. area : Open ground [ i Allocated area (e.g.,
basement/warehouse):
In the case of a lease, land Yes O
i lease agreement done? i NoO
5 i ?
If yes,'for how many years? years
(mention)
: Land lease amount/year NPR/year
! Pictures :
6. i Exact powerhouse location : ;
i Taken O i Not taken O
: GPS coordinates of the ' :
7. i proposed powerhouse N E
i location : :
:  a. Existing cable trench [
' Underground via . 2. Existing cable trenc
: i b. New cable trench 0
: Overhead via existing poles i Using new cable trays in the
0 : buildings O
8 : Cable route plan (from PV i Overhead using existing cable trays on the exterior part of the
" {array to PH) : building O
' : Overhead using existing cable trays on the interior part of the
: building O

Both underground and overhead OR others (explain):
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Power evacuation plan and others

SN ltems
L . L O/P
1. i Existing transformer size kVA i I/P voltage(kV):
: voltage(kV):
2. Metering Type of meter used: Rating:
. Termination point 1: Value: __ohm
Termination point 2: Value: ___ohm
: Termination point 3: Value: __ohm
N . : Nos. of : . . :
3. i Existing earthing . ) i Termination point 4: i Value: ___ohm
; earthing pits: g
: : : Termination point 5 : Value: ___ohm
Termination point 6: Value: ___ohm
Termination point 7: Value: __ohm

4. Lightning arrestors

Nos. of lightning Arrestors: Type:

Existing AC distribution
: boards

Distance from the

Rated voltage(V):

powerhouse(m): :

Capacity: kVA Type of circuit breaker used:
Presence of SPDs Yes O No O
The presence of an extra slot : No O

; , i Yes O
i for connection

55|



Sketch the overall project layout including solar array location, powerhouse, power evacuation points, existing relevant civil and electrical
infrastructures, etc.

For example

Transformer
Factory
e i North
70 meters X Qr

1 100 meters
Poverhose < ( ”Sm%

AG distribution box

ol |



Sketch the roof layout plan, size, perimeter, and shape.

wmBw )

10 meters

For example

Ro|
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The following section gathers information about loads and energy demand and consumption
scenarios within the facility which will be used for designing the system.

Use of power analysers

(Use a 3-phase power analyser to record the following, download the data from the logger in the format obtained from the
logger to process for further use)

72-hour load profile(weekdays), 48 hours

(weekends or scheduled office/factory closure) Done O Not done O

72-hour power and energy profiles-real, _ _

apparent and reactive power consumption,

power factor etc. (weekdays), 48 hours Done U : Not done O
(weekends or scheduled office/factory closure)

Major load list
(Use extra sheets, if required)

SN Load Quantity Es;?v:etfd T:vtjr _ Usage hours
oads (A ?fv\n;)ag)ﬂ (Cp=AxB) (Over a 24-hour period)

1. E.g., Motor (3-phase) 2 20 40 9 AM-1 PM

2. : : : f

3.

4.

5.

6.

7.

8.

9.

10. §

11.

12.

Total power demand (kW)

Available at site Rate
(Yes/No) (NPR/day)

SN Type of labour Remarks

1. | Unskilled

2. Skilled (Mason)

: Solar technician/Electrician

i Electrical engineer

S Bl I

: Porter
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Checklist

SN Description Remarks
: Pictures of the area allocated for solar PV

1. iinstallation (all the designated roof/total TakenO Not taken
t land area) 5 :

5 Pictures of the area allocated for the TakenDl Not taken[d
i powerhouse

3 Picture of the existing main AC distribution TakenDd Not taken[]
: board

4 Plctqre of the land/roof lease agreement (if TakenDl Not takenDd
i applicable)

5 sPiltceture of the road condition to reach the TakenD] Not takenC]

6 Picture of the transformer and existing TakenDl Not taken[d
i meter

7 Other relevant pictures to be used for TakenDd Not taken[]

i design and installation

Construction materials cost

Place of availability

SN Materials and distance from Rate/unit Comments
: site (km) :

1. Stone

2. Brick

3. éSand

4. Aggregate

5. Bamboo

6. Wood

7 : Cement (53

. grade, OPC/PPC)

: Steel bar/TMT
: rod

9. Binding wire

10. Diesel cost

11. Others

R
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Additional information

Remarks (any other
relevant information)

Name of the consultant: Name of the beneficiary representative:
Date: Date:

Signature: Signature:

Phone number: Phone number:
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Detailed feasibility study of
[Site name]
Solar grid connected system

Project title: [Title]

Project code: [Code]

Date: [Insert date]

Prepared by Submitted to
[Company name] [Organization name]
[Company address] [Organization address]
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List of separate attachments submitted along with this report:

i) NEA electricity bills for the last 3 years

i) Load list

iii) Software simulation report

iv) Powerhouse layout drawings

v) Structure analysis calculations and report
vi) Equipment datasheets

vii) Single line diagram

viii)Site map layout (Google Earth .kml file)

ix) Diesel generator log sheet for at least 1 year

Glossary

RV



EXECUTIVE SUMMARY

Describe briefly in one page the design and outcomes of the detailed feasibility study. The
executive summary should include the key information of the studly.

Paragraph #1

i.  Site location
ii. Information about the project site, owner’s djscretion
iii. Date when the on-site survey was carried out

Paragraph #2

i.  Current sources of electricity used
ii. Load and energy demand scenario (short-term and long-term)

Paragraph #3

i.  Land/roof space availability for the solar array, powerhouse and power evacuation
approach

ii. System description (solar array capacity, inverter ratings, system architecture)

iii. Annual energy production and savings

Paragraph #4

i.  Total system cost
ii. Cost of electromechanical system, powerhouse and power evacuation
iii. Financial and economic analysis like NPV, IRR and payback period

Paragraph #5

i.  Major project risks and mitigations
ii. Conclusion

SITE DETAILS

Location

Describe the location of the site and provide information about,

i.  Site address (ward number, rural municipality, district and province)
il.  Site coordinates
iil. Registered business and nature of business

Figure suggestions

i.  Bird’s eye view of the site with boundary marking

Site access

Describe the accessibility of the site. Provide information about,

i.  Access route description (vehicle access, type of road/path e.g., earthen, gravel, black
topped (mention accessibility month-wise, etc.)

ii. Observations on vicinity coverage and implications on the delivery of equipment (if
any)

iit. Name and distance from the nearest city and airport
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Photo suggestions

i.  Bird’s eye view of the site location within a few hundred meters of ground elevation
ii. Bird’s eye view of the site location showing pinned site location and nearest city

Ownership and source of fund
Describe the ownership modality and funding mechanism or the business model. Provide
information about,

i.  Owner/Co-owner and model (CAPEX, OPEX/ESCO)
ii.  Funding mechanism and involved parties” contribution
iit. Financial institutions and loan experience of the project owner (if applicable)

Security
Describe the security aspects of the site area from the perspective of the solar grid-connected
system that is to be built. Provide information about,

i.  Security of solar array location
ii.  Security of powerhouse location

Photo suggestions
. North, South, East and West view of solar array location
ii. North, South, East and West view of powerhouse location

Telecommunications and internet access

Describe coverage of mobile network and internet access. Provide information about,

i.  Best mobile carrier name and internet service provider

ii.  Type of mobile data connection (for example, calls only, 2G only, 3G only, 4G, etc.)
iii. Reliability of mobile network

iv. Nearest facility with internet access and its distance from the powerhouse

Climate
Describe the climate of the region based on data trends obtained from reliable sources (such as
nearest weather stations, Meteonorm software, etc.). Provide information about,

i.  Graph on annual temperature trends

ii. ~ Graph on annual precipitation trend's

iii. Notes from DFS regarding extremities in climate and weather- condlitions like flooding,
landslide, lightning, etc.

Current sources of electricity

Describe the current sources of electricity used by the facility. Provide information about,

i.  Type and technology of the electricity sources, their specification and capacity
ii. The energy mix scenario when a new source is added
iii. Location of the main distribution panel and distance from the powerhouse

R



EREAl

iv. Remarks on electricity infrastructure at the site (for example, location for powerhouse
built/exist, cable trenches/trays available, transformer size needs upgradation, etc.)

User perspective

Describe the observations and findings from the survey and based on the discussions with the
user. Provide information about,

. Awareness of the users about solar grid-connected systems (for example, knowing that
the system is only meant for use to reduce the electricity bills during sunshine hours
only and would not have any backup)

ii.  Willingness for long-term agreement, understanding tariff mechanism in comparison
with NEA

iit. Willingness for kind and cash contributions if needed
iv. Any technical/financial/regulatory concerns regarding the solar grid-connected project
v. Knowledge on solar grid-connected net-metering system

Local/Provincial government perspective

i.  Willingness for financial contribution if needed
ii.  Facilitation of net metering services with NEA

SITE ASSESSMENT

Solar array location

. Must include the available land/roof area, safe roof access pathway, ownership details,
GPS coordinates, topography, orientation and azimuth, near and far shading, current
use of space, permissions for use, slope and land/roof type, roof-wise area calculation
for solar PV installation, wind loading, height of the roof from ground etc.

ii. Should have a general assessment of usability with respect to natural calamities such as
floods, landslides, lightning, etc.

iii. Structure analysis report for roof mount type installation, safety from exposure to
chemicals, industrial waste, etc.

Photo suggestions

i.  Bird’s eye view of obtained data and site with boundary markings
ii. - Photos of each building and its roof or ground area where the solar array will be
installed

Powerhouse location

. Must include the available/allocated area, ownership and permission, GPS coordinates,
topography, orientation, current use of the designated area, slope and soil type,
structure analysis, etc.

ii. Should have a general assessment of usability with respect to natural calamities such as
floods, landslides, etc.

iif. Should have assessment related to safety from exposure to chemicals, industrial waste,
elc.

iv. Oversee and present if the allocated location is suitable with respect to distance, cable
route, space for air vents or if air conditioning is required.

v. Distance between the power generation and the evacuation transmission line which
may be 400V, 11KV, or the substation for larger projects
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Photo suggestions

Bird’s eye view of obtained data and site with boundary markings.

Existing infrastructure

Describe any existing infrastructure that the system can utilize. For example, existing power
poles, cable trenches, cable trays, transformers and their ratings, number of earthing present,
earth resistance, earthing termination points, presence of lightning arrestors and SPDs, etc.

Photo suggestions

Bird’s eye view of obtained data and existing infrastructure that could be used in designing and
installation of upcoming systems.

Environmental and social assessment

i.  Information about environmental impacts, potential biodiversity impacts and socio-
economic impacts resulting from the installation of the system with a degree of
adversity

ii.  The total boundary covered by the project and its impact on natural habitats,
vegetation, culture, settlement, social coercion, etc.

iii. Project’s impact on indigenous people, their lifestyle, use of resources, livelihood,
livestock, water source etc. along with information about loss of forest/trees to avoid
shading in the solar array must be included

Photo suggestions

Bird’s eye view of obtained data and site assessment along with any adversaries that were
observed during the DFS stage must be attached here.

LOAD AND ENERGY DEMAND ANALYSIS

Daily load and energy demand analysis

Describe, draw, calculate and show in tables and graphs the daily load demand analysis for a
24 hours time period to establish a relationship between the obtained data and the design
parameters.

The data collected by using power loggers should be presented with information about active,
reactive, apparent power, power factor, observations related to voltage, current spike, total
energy consumption, maximum load demand, etc.

TECHNICAL DETAILS OF SOLAR GRID-CONNECTED
SYSTEM

Design summary

Describe and summarize the selection, sizing, ratings, system architecture, standards, formulas
and calculations, assumptions and derivations used to come up with the perceived design in a
short paragraph as well as in tabular form. Graphical representation of the energy mix scenario
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ng the energy consumption from the national grid, solar PV systems, and diesel generator

systems.

System architecture

Present a block diagram and explain the significance of the system architecture chosen for the
project. Explain its advantages with respect to the design and the project parameters.

Energy generation

Present the energy generation scenario using manual calculations, forecast energy generation
based on the report produced by using software such as PVsyst, homer, etc. and an online
database of irradiance for the specific site location. Use graphical representation to present sun
path diagrams, GHI, losses, monthly energy generation profiles, etc.

A
1.

A

111

Single line diagram

Will include labelling of the project name, system size, cable sizes, and all the
component sizes including MCBs, SPDs, etc. along with the legend

Must represent the array, inverter, switchgear configuration, etc.

Each component used in the SLD must be recognized well despite its size, and the
quality and printing layout must be maintained for A3-size paper

Site layout

Overall project map layout using CAD inclusive of PV array, powerhouse, evacuation
point, termination units, elc.

Measurements of data related to the size, topography, terrain, soil condition (where
applicable), etc. and plotting them using CAD or similar software

The presented data and drawings must fulfil the need of serving the purpose of
tendering proceedings

iv. Separate drawings and descriptions for powerhouse, civil structures, land levelling

A

requirements and standards, roof structure, wind loading analysis report, etc.
Shading analysis

Near and far shading

Mention the criteria, formula, tools, etc. used in determining the shading analysis
Shading analysis for the proposed array over 12 months with December 22nd data in
focus, simulations (if needed)

iii. Each row of the proposed array should have its shading analysis done and projected,

I7a

and calculations and results for inter-row spacing must be shown clearly

Solar PV array

Module specifications used for calculations, drawings, and analysis
The sizing, design, distribution, and positioning of solar PV array within the facility
along with coverage area

iif. Sizing, design, and placement of combiner boxes, relevant accessories, power

qoR |
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Module mounting structure

Must include a sample drawing for the envisaged module mounting structure
Calculations related to wind loading requirements, changes sought after in the rooftop
space/civil foundation requirements, information about required penetrations and drill
holes, size of vertical legs, purlins, braces and struts, rafters, base plates, joints, mid-
clamps, end clams, etc. must be presented

For rooftop installations, proper sealing, waterproofing of surfaces using grouts, etc.
must be mentioned

The type of material proposed, its strength, advantage, selection procedure and other
technical parameters and specifications must be clearly mentioned

On-grid inverter(s)

Must include the selection criteria, design basis, and calculations including losses
related to the inverter sizing and selection

Must include specifications relevant to design and selection

Must choose inverter citing compatibility to the other selected components

Must represent the distribution of modules with respect to array size (kW), string sizing
calculations, breakers and isolators sizing to be placed before MPPT input terminals
elc.

Describe a proprietary or third-party online monitoring system compatible with the
system

Powerhouse

Must include the drawings, specification, and civil components description including
fencing requirements (if any)

Must include plan and side views showing tentative placement of envisaged equipment
Must include details regarding construction materials, structure analysis, PCC, roofing,
doors and windows with proper ventilation, foundation, etc. meeting statutory
regulations, standards and requirements for civil construction, design, and drawings
Mention if existing space adhering to the requirements of the system will be provided

Power evacuation plan

Must include a table with a summary of design, lengths, conductors used, accessories
used, poles, insulators, lightning arrestors, transformer sizing and specification
wherever necessary, elc.

Must include main distribution panel capacity and ratings of circuit breakers used, extra
slot for connection, metering arrangements, etc. Basis of selection of cable types-
underground (armoured), overhead outdoors (UV), etc.

Must include the requirement for additional units of switchgear, SPDs, transter
switches, etc. for seamless operation of on-grid inverters

The evacuation plan will be accompanied by drawings and layout fit for A3 size paper
indicating all the components used, powerhouse, evacuation plan, route plan,
termination guidelines, specification of components used, etc.

Detailed specifications and meter type used or to be used must be produced as per the
agreed standards and regulatory requirements set by NEA
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Cables

Cable sizing for DC and AC cables must be done and presented. Formulae used for
calculation must be included

Different cable types and sizes must be proposed for different sections. E.g., UV cable
of suitable diameter for outdoors, flexible multistrand cables for DC side, XLPE for AC
output, etc.

The type of cables e.g., Single core, three core, etc. must be mentioned and a chart of
cables used in the SMG must be presented

AC, DC, and communication cables must be distinguished and labelled well in the SLD

Others (MCBs, SPDs, AC/DC combiner boxes, etc.)

MCB:s sizing and calculations must be shown. Difterent MCBs for each string (string
breakers), DC MCBs for the DC side, AC MCBs for the AC side and appropriate circuit
breakers on the output must be designed as per the site conditions and detailed
specifications including the class, type, etc. must be mentioned. All the accessories
must comply with the agreed standards and guidelines.

SPDs are major components thus, SPDs as per the agreed SLD and requirements in
each PV, DC and AC termination points must be designed including the class, type and
standards.

AC/DC combiner boxes must be sized in such a way that a multiple number of cables,
isolators, SPDs, fuses, etc. could easily accommodate and if necessary, more than 1
combiner box must be proposed. They must comply with the agreed specifications and
standards. The combiner box must be chosen to meet the IP standards for outdoor and
indoor applications accordingly.

Cable routing plan

The cable route must be shown in the overall electrical layout diagram to and from the
array, the powerhouse and the evacuation location

The shortest possible route without compromising the laying of cables overhead,
underground, etc. as per the site condition must be proposed

The use of cable trays, cable baskets, ducts and conduits of appropriate size chosen in
a way to avoid stress and strain in the cables must be proposed, specific to the indoor
and outdoor conditions and applications

Protection equipment

Lightning arrestors

Lightning arrestors (LA) must be proposed in such a way that they cover the total area
occupied by the solar PV array as well as the powerhouse. If one LA is not enough, 2
LAs or more must be proposed.

The grounding of LA must be mentioned along with its termination points and
specifications. The type and ratings of LA must adhere to the agreed specifications and
standards.

All the accessories used in LA including down conductor, pole, etc. must be clearly
specitied with ratings



Earthing and SPDs

i.  Total numbers of earthing as per the design and site conditions must be mentioned.
Clear instructions about its connection and termination points must be mentioned.

ii.  The type of earthing proposed, its specification, installation standard, and details about
the accessories used in earthing must be mentioned clearly

iii. Must mention the sought-after earth resistance and ways to attain the value complying
with the agreed specification

iv. Along with the earthing, earthing test pits must also be considered, and size, and
specifications related to earthing pit must be provided in detail

SAFETY CONSIDERATIONS

. Measures that must be taken for the safety of the system including PV array,
powerhouse, power evacuation units, etc. must be mentioned

ii. Measures that must be taken for safe roof access

iil. Precautions and measures such as fencing, operation and management authority, safe
handling and safe use of appliances must be mentioned

iv. Other safety measures that were recorded from the DFS stage must be mentioned in this
section including but not limited to operational safety adhering to relevant points from
Occupational Health and Safety Management System (OHSMS) manual

SITE CLEARANCE

i.  The need for site clearance and its impact must be mentioned in the report

ii. Basics of site clearance covering the total project area that could be breached during
the installation phase must be clearly instructed

iil. The originality of the project area must be retained and the ways to protect, amend or
preserve the original condition of the site must be explained in points so that they can
be referred to during the bidding and execution phase

OPERATION AND MAINTENANCE

i.  Describe whether the institution already has technical resources that can be
capacitated for O&M of solar grid-connected systems
ii. Describe water access near the solar PV array for effective system performance

BILL OF QUANTITY AND COST

Electromechanical system

i.  Detailed BoQ for the proposed system with the breakdown of each component must be
done

ii.  Detailing in the BoQ should be such that, if possible, every component used such as
the breakdown of distribution boards and its components, MCBs, MCCBs, busbars, elc.
must be proposed in specifics instead of lump sum

iif. BoQ for services and goods must be separated

iv. Vatable and non-vatable items must be distinguished

v. Currency used must be in NPR with commas as a separator

vi. The basis of rate for each component/ rate analysis of components that are available
within djstrict rates published by GoN must be considered
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FINANCIAL ANALYSIS

Source of funds

i.  The source of funds may vary in %, cash or kind from different sources. All the sources
of funds must be mentioned and stated in tabular form accompanied by a narrative

Financial indicators

i.  Financial indicators such as IRR, Payback period, LCOE, cash flow diagram, ADSCR,
litecycle costing, etc. must be calculated and presented

ii. Ifthe financial indicators don’t produce the desired results, possible business cases and
solutions must be devised and presented

iii. For clarity and better understanding, graphs, charts and flow diagrams must be used
along with tables and figures to showcase financial indicators

iv. In the case of the ESCO model, the PPA rate within the parties must be taken as a
reference for calculation. However, PPA for net metering issued as per the Directives
for Net-metering by NEA must be considered depending upon the modalities of
operation agreed upon.

CONCLUSION

Provide a summary of the system architecture, per unit cost reduction potential, project cost
and outcomes of the economic analysis to showcase the profitability to the users of the system.

ANNEX
Load list
Software simulation report
Rate analysis for each component used
Powerhouse layout
Detailed drawings of components
Power evacuation plan and layout
Site photos

Product datasheet
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A.9R  System testing commissioning T &R =

Installation, commissioning and handover checklist for solar PV on-grid systems

O
V)]
—
o)

Commissioning engineers’ information

Name

Email

Phone number

Signature

Project stakeholders

Design

Engineering

Installation

Post-installation check

Maintenance

Other

Key recommendations

Priority

SN Components affected Recommendation level

: Assigned to

10.
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Customer information

Contact name

Address

Phone number

Email

Installation and commissioning information

Date of commissioning

Place

Describe the weather conditions

Key indicators of solar PV system

Total annual generation (MWh) ............................................... (P75)

Specific annual output (kWh/kWs/year) ...............................................

Performance ratio (%)
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Grid information

NEA grid connection type
(Single phase, three phases)

Incoming grid voltage (V)

Numbers: ..................

Number and size of transformers P T2

Institution operating voltage (V)

Average monthly electricity cost (NPR)

Describe the average frequency of grid
downtime per day

Describe the duration of grid downtime

Peak load of institution

Describe the load-test performance of the system by observing it for a day. Write your
observations and findings below.
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(Solar PV system)

999!



EREAl

Rooftop solar PV on-grid site information

Site address:

Latitude: Longitude: Elevation(m):

Describe the weather conditions:

Solar radiation and time of measurement: .................. W/m?; Time: ..ol

Is the site located in a disaster-prone area?
(For example, the possibility of landslides, earthquakes, floods, etc.)

On a scale of 1-5, how accessible is the roof?

|:| Very easy I:l Easy |:| Moderate |:| Difficult

[ ] Verydifficult

Describe the access to the roof: .....coiiiiii
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Electrical checklist

Individual module specification

SN [tems Units Observations Remarks

1. Manufacturer

2. Model no.

3. Rated power peak Watt

4. Open circuit voltage \

5. Short circuit current A

6. Rated voltage \

7. Rated current A

i European

7. Efficiency : efficiency

ANEY



Draw a basic layout of panel placement showing each block relative to each other.

NT
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PV array block information

Is there
shading

: : . Panel Roof Panel |
i (Mention which block i (Mention which (with reference Panel arrangement AR ; ane on any
P : . ) : : i specification i le of tilt | | of
lies in front of the { block lies behind to true south) | ] i angle of tilt { panel o
| spacing i (Landscapeor i (RCC, sheetmetal | in degrees | T

block you are i the block that you i i . i . i
specifying) i are specifying) Degrees i) portrait) At block?
E (Yes/No)

Block in front Block Behind Azimuth Panel to

A4



Solar panel checklists

String specification

{ Circuit | Open | ; Cable |
No.of | No.of P i Grounding i Cable i labelling i Continuity ;

Panel back
Breaker i Circuit | Voltage :{ Current i temperature
Rating | Voltage ! (Vimp) (Imp) !

(A) P (Ved

Str. ID: panels in panels in

i Connection | insulation { (Phaseor i check
Series i parallel

(Yes/No) (Yes/No) neutral) E(Ok /Faulty)% (Degree

Celsius)
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DC circuit breakers
Total number of DC fuSes: ...cveveeireiiiaeinn..
Total number of DC MCBS: «evvveveiiiiiieinn. .

Measurement/Visual

e Remarks

Description

Check whether the MCB is

1. Location/Placement placed in a safe location.
: Junction box L If indoor: min. IP54

2. : . : )
i protection type i If outdoor: min. IP65
: Check for any physical

3. i Physical damage i damage, over-heating, or
: i faulty breakers.

Input and output Check for the continuity

4. P - i between the input and
side continuity } output side
5 SPD in each DC Check whether SPD is given
: input i in each DC input
6. Rating of SPD Rating in ampere

el



On-grid inverters

Manufacturer and model number: ...

Max. efficiency/European efficiency (%): ..o
The number of inverters used: ...........coooiviiiiiiiiiiiii
Maximum OutpUt CUITENT: ...ttt A

Maximum iNput CUITeNt: ........oooiiiiiiiii A

IPrating: ....oooooiiiiiiii

Rated output VOItage: ......cuvuiniiiiiiii e \

Input side

Measurement/Visual
data

Description

i Check whether the inverter is
: i placed in a safe and dry place
1. i Location/Placement i with proper ventilation. Check
: i the manufacturer manual for
i detailed specifications

i Inspect for any physical

i damages. Ensure that the
inverter is in proper working
i condition

2. Physical damage

3. Continuity tests OK/Faulty

4. i Cable shoe : OK/Faulty

: Input side :
5. i disconnection i OK/Faulty
: device '

6, : Ground fault L OK/Faulty
i monitoring :

: DC reverse polarity

7. i ) t OK/Faulty
: protection 5

g Inverter.ground | OK/Faulty
i connection 5

9 : Surge protection

! rating

AN



Output side

Measurement/Visual
data

Description

i What kind of connection does
i the terminal have? For

Remarks

1. Connection type i example, screw terminals, ring
i terminals, fork terminals, etc.)
. : The inverter manual has specific
2. Clearance of inverter | instructions to mount :
3. i Continuity tests : OK/Faulty
4. i Cable shoe : OK/Faulty
5 : Output side L OK/Fault
" i disconnection device Y
6 | AC sho!'t circuit L OK/Faulty
i protection 5
v Frequency of output Check the frequency of the

: signal

i output signal

QR



Draw the connection arrangement of the inverters
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Individual inverter specifications
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Draw the SLD of the system clearly showing the incoming grid and the solar tapping point
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AC combiner box

Description

Measurement and
observation

Remarks

1 : Placement/ : Is the AC combiner box
" i nstallation i installed securely?
Grounding of AC i Check whether the AC
2. i biner b i combiner box is
i combiner box i properly grounded.
How many AC :
: i connection points are in
. i the combiner box? Are i
3. AC inputs i there any live
: i connection points left
i exposed?
: Measure the i
! Instantaneous i instantaneous voltage in i
. i the combiner box and
4. VOltage in the AC i ensure that it doesn’t
combiner box i exceed the rated value
: i of the combiner box.
i Ensure that the
: Instantaneous i measured current
5. icurrentinthe AC i doesn't exceed the i
i combiner box i rated current capacity of i
i the AC combiner box i
. i Single-phase or three-
6. Combiner box type  phase
IP rating of the box. For
: i indoor minimum IP54
7. i Protection rating i rating is necessary and
: i for outdoor minimum of '}
: i IP65 rating is needed.
8. MCCB ratings kA
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Cables
DC cables checklist

Cables from solar panel to DC combiner box

Cable

\?Vl::ea | T e | Numser | S22 | OIS
E | ; i termination ; _(Conduits,

materials | Cable trays or

Cable

ECabIeto Phase wire
from | i

Armoured/

. Manufacturer | i colourcode : : Clor 4
(String ID/ E(DC?Dr?akerg { Unarmoured i { colour i { material ;ofcores:;

Panel ID) i cable others;
! ! i i i i i specify)
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Cables from DC combiner box to inverter

Cable

from | Cable to ! Manufacturer

(DC Breaker (Inverter ID)
i () i

_ Cable
Phase wire Nt | Size | o ductor | Number | C2Ple | Routing

colour Code wllre i oof i onduc Tr fum er. { termination | (Conduits,

?c:jur | cabl material | of cores: | © S " | Cable trays or
ode i 3

others;
specify)

Armoured
narmoured i

RLI



AC cables checklist

Cables from Inverter to AC Breakers

Phase NEW e

Cablefromé Cable to Armoured wire |  wire ;Sizeofé Conductor Number
i i Manufacturer i i i i i

Cable
termination
materials

(Inverter D) | (BreakerID) | { /Unarmoured i colour | colour i cable { material | of cores:
: : : i code i code : :

REI



Cables from AC breakers to AC combiner box

i i i Neutral !
i Cable from | i Armoured/ | Phase wire colour { wire { Sizeof | Conductor | Numbero

Cable
termination
materials

i  Manufacturer : : i : X :
(Breaker ID) i i  Unarmoured code | colour | cable | material | cores

code

SN
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Tap-in point information

Incoming grid voltage i \
Transformerrating MVA
Transformer low voltage rating i L, \
Transformer high voltage rating ~ § . Vv
Circuit breaker rating A
Voltage at tap-in point i \Y
Current through tap-in point ~ { A
Current transformer (CT) rating e
CTratio

o sabilzar s sad, mention the sabilzer | .. wa
Capacitor bank capacity i kVAr
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Control room

Size of the room (length x breadth x
height)

Construction type

Plastered/Unplastered
RCC/Sheet metal roofing

Is the room partitioned or not? If yes, then

what is the material used for partition
(brick wall, aluminium, etc.)

Remote monitoring unit (RMU)

Is the remote monitoring unit in-built in an
inverter or external?

If external, mention the name of the
manufacturer and model.

Is the RMU based on WIFI or GPRS?

PR
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SECTION I

(Mechanical system)



Roof details

Slope

Direction of slope

Type of roof

Describe the walking space between blocks for
O&M

Panel mounting structure

Type of structure: (RCC, steel frame, aluminium, etc.)

Clearance between the roof and back of the
panel (mm)

Mounting structure type (Adhesive type, nut bolt type,

welding type, etc.)

Avre all structures bolted/adhesive secure?
(Yes/No)

Panel O&M checklist

Describe the panel cleaning mechanism. (Manual,

robotic, others. Specify)

Are there dedicated people for the O&M of the
project? If yes, please mention their name.

Is there availability of the O&M manual?

ARl



System performance

1. If an online monitoring system is available, extract electricity generation data for a 72-
hour period and conduct an analysis in reference to the design.

2. If an online monitoring system is not available, use a power analyser to record
electricity generation data for a 72-hour period and conduct a performance analysis in
reference to the design.

Method chosen:

| Data from online monitoring
O Data from the power analyser
Dates for which system data was obtained: from ....................... (0 TN

Present the data in charts in the project completion report.

Comments on system performance during the checks:

Annex
Photos
At least, include photos of,

i.  Solar array
ii.  Power conditioning equipment
iii.  Combiner and distribution boxes
iv.  Earthing pits with visible connection points
v.  Energy meter
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Documents

Equipment datasheets

As-built engineering drawings
Single line diagram

Snapshots of the as-built site map

Snapshots of the site map demarcating locations of the solar array, power conditioning
equipment and the distribution board

IN WITNESS WHEREOF, the Parties hereto have executed this handover of the system stated
above as of date [dd/mmyyyyy] first above written.

For and on behalf of For and on behalf of
[Owner/User] [Installer/Contractor]
[***] [***]

[Position] [Position]

[Witness 1] [Witness 2]
Name/address: Name/address:
Signature/date: Signature/date:
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Operation and maintenance contract — Template

Disclaimer

This model contract is developed by GIZ for Nepal. GIZ POSTED project in Nepal has
modified the content of this document to suit Nepal’s national regulatory requirement. This
model contract can be used as a template from which a specific agreement can be developed.
As with any model contract, the parties will need to finalise and tailor it to their specific
situation and circumstances and the commercial agreement that the parties are looking to
document. Any interested parties are recommended to obtain legal, tax and technical advice to
adapt the document for each specific situation. While to the maximum extent possible the
authors of these Guidelines have attempted to provide legally correct information, the
document or its authors and publishers cannot be held legally responsible for its full accuracy.

The authors or publishers will therefore not be held liable regarding any business losses,
including without limitation loss of or damage to profits, income, revenue, production,
anticipated savings, contracts, commercial opportunities or goodwill.

Anybody using these templates is highly encouraged to provide feedback to GIZ on any legal
or regulatory changes they may be aware of, as well as the application and interpretation of
them. Feedback on the general usefulness of this document is also much appreciated, in order
to improve future versions.
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ROOFTOP SOLAR OPERATION AND MAINTENANCE CONTRACT

This ROOFTOP SOLAR OPERATION AND MAINTENANCE CONTRACT (the “Agreement”) is
made on [¥**]

BETWEEN

1. [***]2 a [[limited liability/joint stock] company incorporated in Nepal, with personal
account number (PAN) [***] 'issued on [***] by the Department of [***] of [***] and
whose registered office is at [***]] OR [a [***] citizen, holding ID Card No. [***] issued
on [***] and residing at [***] (the "Project owner"); and

2. [***]3 [a [limited liability/joint stock] company incorporated in Nepal, with personal
account number (PAN) [***] issued on [***] by the Department of [***] of [***] and
whose registered office is at [***] (the "O&M contractor")

(Each of the project owners and the O&M contractor is hereinafter referred to as a
“Party” and collectively as the “Parties”). *

WHEREAS:

A. The O&M contractor is engaged and experienced in the business of operating and
maintaining rooftop solar PV systems.

B. The project owner wishes to engage the O&M contractor to operate and maintain a
rooftop solar PV system at the Site and the O&M contractor agrees to be engaged by
the project owner for these purposes, on the terms and conditions of this agreement. >

IT IS HEREBY AGREED AS FOLLOWS:
1. DEFINITIONS

1.1 In this agreement, words and expressions shall save as the context otherwise requires, have
the following meaning:

“Annual operating and maintenance schedule” has the meaning given in Clause 8.1.

“Bi-directional meter” means the alternating-current meter installed as required by the utility
for connection of the solar PV system to the grid and for the purposes of the utility PPA.

“Business day” means a day on which commercial banks are open for business in Nepal and
excludes any Saturday and public holidays in Nepal.

“Confidential information” has the meaning given in Clause 29.1.

' As a general comment, all sections shown in square brackets are to be modified by the parties based on specific
circumstances and/or to be completed with the details pertaining to the parties’ situation.

2 Name and details of the project owner would be included here.

® Name and details of the O&M contractor would be included here. This template has been prepared for use by a O&M
contractor being either a domestic Nepalese company or a 100% foreign owned Nepalese subsidiary providing the services
to a Nepal-based project owner. Further points to be noted based on this: (i) all prices in this agreement must be stated in
Nepalese rupee and cannot refer to foreign currency or adjusted based on any foreign currency exchange rate; and (i) the
governing law must be the laws of Nepal.

4 Parties to input specific details including, incorporation/registration number, and registered address in respect of the O&M
contractor and the project owner, if it is an enterprise, or personal details for the project owner in the case of this contract
being used for installation at a residence.

® This is a general background to the contract and should be able to be applied to any circumstance without any need to be
amended. However, additional background to the transaction can be added as appropriate.
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“Contract year” means the date from the effective date to the date being twelve (12) months
after such date, and/or each succeeding twelve (12) month period thereafter until termination
of the agreement.

“Corrective maintenance” means corrective maintenance activities to be carried out by the
O&M Contractor on detection of any breakdown or malfunction of the solar PV system
including but not limited to:

returning the solar PV system to a safe state;

b. undertaking any reset, repair, of the solar PV system or component thereof replacement
and/or other work related to the operation of the Solar PV System where such work has
been identified as reasonably necessary by observation in the course of Preventative
Maintenance activities, through notification by the Project Owner, or has or should
have been identified by the O&M contractor acting in accordance with the standards
expected of a reasonable and prudent operator;

c. attending to any failure or malfunction of the solar PV system or component thereof
and carrying out repairs or replacement as necessary and in accordance with the O&M
manuals, the manufacturer and supply warranties and any other applicable
manufacturer’s recommendations, guidelines, specifications, instructions and warranty
conditions published by the relevant manufacturer from time to time;

d. providing any standard equipment and/or standard tools that may be required to
perform the O&M services;

e. taking specific actions to remedy any breakdown or malfunction of the solar PV system,
consequential faults and/or incidents relating to the solar PV system;

f. evaluation and diagnosis of the reason for the relevant breakdown or malfunction of the
solar PV system;

g. management of the spare parts;

h. ensuring in accordance with this agreement the proper functioning of the solar PV
system following any repair or maintenance work done thereto.

“Disclosing party” has the meaning given in Clause 29.1.

“Effective date” means the date of signing of this agreement.

“Energy output” means the electricity generated by the solar PV system measured in kWh.
“Event of force majeure” has the meaning given in Clause 23.1.

“Governmental authority” means any statutory authority, government department, agency,
commission, board, court or other institution in Nepal authorized to make Laws.

“Grid” means the local electricity distribution network.
“Insolvency event” means in respect of a person any of the following:

a. an inability to pay debts as they fall due or presumed inability to do so;

b. for a body corporate, any corporate action, or any other steps, and/ or legal
proceedings have been started or threatened against the Person, for its liquidation or
bankruptcy or the appointment of a liquidation committee, team of receivers or similar
officer or officers in respect of it or any or all of its assets subject to claims which by
law have priority.

“kWh” means kilowatt-hour alternating current.

“Manufacturer and supply warranties” means warranties from the manufacturers and suppliers
of the solar PV system, any component parts of the solar PV system and the spare parts.
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“Monthly service fee” means the monthly service fee payable by the project owner to the
O&M contractor in consideration of the O&M services of NPR[***] per month.

“O&M manuals” means the manufacturer’s maintenance manual for the solar PV system or, in
the absence of a maintenance manual, the maintenance of the solar PV system in accordance
with good industry practice.

“O&M services” mean all required services for the successful operation, optimum energy
generation and maintenance of the solar PV system the O&M contractor is engaged for
hereunder and as set out in Schedule 2.

“Performance guarantee” has the meaning given in Clause 16.1.
“Performance penalties” has the meaning given in Clause 17.1.

“Performance ratio” means the measure of the quality of the solar PV system that is
independent of location. The performance ratio is stated as percent and describes the
relationship between the actual and theoretical energy outputs of the solar PV system as
calculated in accordance with Schedule 3.

“Premises” means the building and the location of the site where the solar PV system is
installed and the O&M contractor shall provide the O&M services in accordance with this
agreement.

“Preventative maintenance” has the meaning given in Clause 5.

“Reasonable and prudent operator” means a person acting in good faith with the intention of
performing its contractual obligations and who, in so doing, and in the general conduct of its
undertaking, exercises the degree of skill, diligence, prudence and foresight which would
reasonably and ordinarily be exercised by a skilled and experienced person complying with
applicable laws and regulations and observing all applicable standard industry practices and
guidelines engaged in the operation and maintenance of photovoltaic solar electric generating
rooftop systems similar to the solar PV system.

“Relevant party” has the meaning given in Clause 27.1.

“Site” means the rooftop of the premises on which the solar PV system is installed and as
further defined and highlighted in the relevant drawing listed in Schedule 1.

“Solar PV system” means the solar electric power generation equipment, including without
limitation, solar panels, mounting racks, brackets, substrates or supports, power inverters and
micro-inverters, optimizers, service equipment, metering equipment, controls, switches,
connections, conduit, wires and other equipment installed at the site and as described in
Schedule 1.1

“Spare parts” means spare parts, consumables and any fungible materials that will be procured
by the project owner and or the O&M contractor under this agreement for the operation,
maintenance and repair of the solar PV system.

“Spare parts list” means the list of spare parts required to ensure the proper maintenance of the
solar PV system pursuant to this agreement.

“Subcontractor” means any appointed subcontractor engaged by the O&M contractor under a
separate subcontract agreement who will supply services to the project owner on behalf of the
O&M contractor pursuant to the terms of this agreement.

“Taxes” means all taxes, duties, imposts, fees and withholdings (including, without limitation,
any value-added taxes and corporate income taxes), import duties and/or import surcharges

! This description is wide to encompass most aspects of a solar PV rooftop system that may be installed under this contract,
but can be modified based on the actual Solar PV System specifications.
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imposed by any governmental authority of any country having jurisdiction over any matter
related to this agreement.

“Term” has the meaning given in Clause 24.
“Utility” means the Nepal Electricity Authority (NEA) or its authorized member entity.

[“Utility PPA” means any agreement between the project owner and the utility pursuant to
which the project owner receives payment from the utility for any energy output delivered to
the grid as recorded by the Bi-directional meter.]

“Nepal” means the Federal Democratic Republic of Nepal;

“Nepalese law” or “Law or Laws” means (i) all law applicable in the Federal Democratic
Republic of Nepal; and (ii) any regulatory policies, guidelines or industry codes which apply to
the operation and maintenance of the solar PV system pursuant to this agreement; and (iii) any
directions, rules or regulations issued by any competent or regulatory authorities.

“NPR” means the lawful currency of Nepal.
SECTION I: ENGAGEMENT AND RELATIONSHIP

ENGAGEMENT AND RELATIONSHIP OF THE PARTIES?

2.1 The O&M contractor undertakes to operate, maintain, repair and manage the solar PV
system on behalf of the project owner throughout the term and the project owner
agrees to engage the O&M contractor throughout the term to carry out the O&M
services and further activities contemplated under this agreement and on the terms and
conditions of this agreement.?

2.2 The O&M contractor has been retained by the project owner as an independent
contractor to operate and maintain the solar PV system, with the O&M manuals and to
the standard of a reasonable and prudent operator.

PERFORMANCE STANDARDS*

3.1 The O&M contractor shall perform the O&M services and other services as
contemplated hereunder in accordance with the following:

This agreement and its schedules and annexes;

The O&M manuals;

The applicable manufacturer and supply warranties;

The requirements of the utility;

© o0 T

Applicable insurance policies obtained and maintained by the O&M contractor in
accordance with this agreement;

bana)

All applicable Nepalese laws; and

any other documents to be signed between the parties for the purposes of the
performance of this agreement.

' To be retained or removed depending on whether it is intended to enter into a utility PPA or not.

2 This sets out the general engagement and scope of services of the O&M contractor under this agreement.

? Schedule 1 sets out a detailed description of the solar PV System, its components and the various equipment and a
description of the site.

4 Recommended to set out the relevant applicable standards and regulations the O&M contractor must perform in
compliance with as these will not all be included specifically in this agreement but rather referred to (such as the O&M

manuals and manufacturer and supply warranties).
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4. [UTILITY PPA]'

4.1 The O&M contractor will manage ongoing arrangements with the utility on behalf of
the project owner in relation to meter readings and follow up on invoices to the utility
where applicable under the utility PPA.

! To delete or retain depending on whether the project owner will enter into a utility PPA or not.
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SECTION II: OPERATION AND MAINTENANCE SERVICES

PREVENTATIVE MAINTENANCE

5.1 The O&M contractor agrees and acknowledges that the continuous operation of the
solar PV system is essential, especially during day hours therefore the work of repairs,
maintenance, rebuild and tests must be planned in such a way that interruptions to the
solar PV system operation are kept to a minimum and as a consequence the O&M
contractor at its own cost will apply a higher standard of diligence to perform during
night hours to the extent possible in order to minimize interruptions and maximize
production.!

5.2 The O&M contractor will provide all materials, tools, staff and labour requirements, as
well as its staff expenses, and so on in order to carry out the tasks, except otherwise
agreed in this agreement.

5.3 The preventative maintenance of the solar PV system will be comprised of regular visits
to all the equipment composing such solar PV system, replacement of materials and
correction of those systems where foreseeable with materials, tools, and labour,
pursuant to the provisions of the O&M manual and will be carried out in accordance
with the relevant annual operating and maintenance schedule and other relevant
provisions of this agreement, including Schedule 2.2

MONITORING, FAILURE DETECTION AND INITIATION OF CORRECTIVE
MAINTENANCE?

6.1 For the purposes of determining when repair and maintenance services are necessary,
the O&M contractor shall monitor and evaluate the information gathered through
remote monitoring of the solar PV system in addition to the maintenance and
inspection site visits.

6.2 In case of a breakdown or malfunction of the solar PV system, the O&M contractor
shall take all measures necessary to remedy such breakdown in order to make it work
properly and conduct all necessary corrective maintenance in accordance with the
agreed performance specifications and the relevant provisions of Schedule 2.

SPARE PARTS*

7.1 The O&M contractor shall prepare the spare parts list for the solar PV system and
provide this to the project owner within [ten (10)] days of the effective date.

7.2 The project owner shall procure and supply the spare parts as necessary for the
operation and maintenance of the solar PV system and such spare parts shall remain
the property of the project owner at all times.

7.3 Notwithstanding the foregoing, the O&M contractor may directly procure spare parts
on behalf of the project owner as necessary for the solar PV system provided that: (i) the
project owner shall be liable for and make direct payment to any supplier or reimburse
the O&M contractor as duly invoiced to the O&M contractor for any spare parts and

' Suggest this is agreed to avoid interruption of the project owner’s (or relevant customer’s) production at the premises.

2 General provision on preventative maintenance is provided here with further details in Schedule 2. However, the detailed
plan should be agreed in the Annual Operating and Maintenance Manual as particular to the solar PV system and project.

3 This applies to maintenance and repair services to be provided outside of the scheduled preventative maintenance services,
such as in the case of breakdown of the solar PV system as notified by the project owner.

* The solar PV system will require a stock of spare parts for its maintenance and repair. The costs for such spare parts should
be borne by the project owner, which will be taken into account when agreeing the monthly service fee. In addition,
ownership of the spare parts should be with the project owner at all times.
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other items required for the repair of the solar PV system provided that the project
owner shall be entitled to prior approve the order and purchase of any items or
combined order of a value of NPR[***] or more; and (ii) such spare parts shall remain
the property of the project owner at all times.

7.4 The O&M contractor shall be fully responsible for, at its cost, storing and securing all
spare parts as necessary for the solar PV system.

7.5 At the request of the project owner, the O&M contractor shall conduct an audit of the
spare parts list to detail:

a. The spare parts that have been used and require replacement;

b. The spare parts that have been procured by the project owner since the last audit
conducted pursuant to this Clause; and

C. [***]

PLANS AND REPORTING'

8.1 The O&M contractor shall maintain up-to-date operating logs, records and reports
regarding the operation and maintenance of the solar PV system.

8.2 The O&M contractor shall submit to the project owner an annual program of scheduled
maintenance, prior to the commencement of each contract year (with the first such
plan being provided within fifteen (15) days of the effective date) (such annual
programs being the “Annual Operating and Maintenance Schedule”).

8.3 The O&M contractor shall within seven (07) business days after the end of the relevant
contract year, submit to the project owner an operations report covering the operations
and maintenance conducted for the solar PV system during the preceding contract year.

8.4 The O&M contractor shall within [five (05)] business days after the end of each
calendar month submit to the project owner a monthly operation, including but not
limited to:

a. The operations and maintenance conducted during such preceding calendar
month;

b. The meter readings for the production of energy output of the solar PV system for
the preceding calendar month; and

C. [***]

8.5 The O&M contractor shall provide the project owner reasonably necessary assistance
in connection with the project owner’s compliance with reporting requirements under
applicable laws or any other agreement to which the project owner is a party relating to
the solar PV system, including providing reports, records, logs and other information
that the project owner may reasonably request related to the solar PV system.

9 HEALTH AND SAFETY

9.1 The O&M contractor must comply at all times during the performance of the O&M
services with all applicable occupational health and safety laws and regulations, and all
occupational health and safety guidelines, rules and procedures provided by the project
owner to the O&M contractor as applicable to the premises.

' The O&M contractor should provide reports and plans for O&M services to ensure efficient coordination between the project
owner and the O&M contractor and for the project owner to be able to verify the O&M contractor is fulfilling its duties under
this agreement. In addition, this should include assisting with providing meter readings and other reports required under
agreements the project owner may have entered into in relation to the solar PV system (such as a power purchase agreement,
or a utility PPA).
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9.2 The O&M contractor shall provide all fire prevention and safety equipment for the solar
PV system as required under law and to ensure safe operation of the solar PV system.

9.3 The O&M contractor shall be responsible for providing all personal protective
equipment as may be required for its personnel assigned to work at the site.
10 PERSONNEL

10.1 The O&M contractor represents and warrants that its personnel are trained and skilled
practitioners at performing work similar to the O&M services and will perform the
O&M services in accordance with the terms and conditions of this agreement.

10.21f the conduct or performance of any of the O&M contractor’s personnel, in the
project owner’s opinion, is unsatisfactory, the project owner may advise the O&M
contractor and the O&M contractor at its own cost and expense at the O&M
contractor’s sole cost and expense, shall replace such personnel with personnel
suitably qualified and acceptable to the project owner.!

SECTION Ill: O&M SERVICE FEE AND PAYMENT TERMS

11 O&M SERVICE FEE
11.1The project owner shall pay the O&M contractor the monthly service fee throughout
the term in consideration of the O&M services.
12 FEE FOR NON-STANDARD MAINTENANCE SERVICES AND PARTS?
12.1 If any repair or maintenance of the solar PV system is required due to:

Conditions at the premises;
The project owner’s breach of any provisions of this agreement;
The negligent act or wilful misconduct of the project owner;

e o T

Any work carried out on the solar PV system by the project owner or any third
party other than as prior approved by the O&M contractor; or

e. Inaccuracy of any information provided by the project owner and relied upon by
the O&M contractor,

The project owner shall fully reimburse the O&M contractor the cost and expense for such
maintenance and repair at the O&M contractor’s, or if applicable the subcontractors, then
current standard rates in addition to the monthly service fee.

13 TAXES

13.1All prices are stated exclusive of any applicable taxes and the O&M contractor shall
add any such applicable value-added taxes and other applicable taxes to its invoices
and charge them to the project owner in accordance with laws.
14 PAYMENT TERMS

14.1 The payments to the O&M contractor of the monthly service fee and any other
payments under this agreement shall be made in accordance with Clause 14.

14.2 The monthly service fee shall be paid monthly in arrears as invoiced by the O&M

' Suggest the project owner should be entitled to request replacement of personnel of the O&M contractor if they behave in
an unsatisfactory way as they will be attending to the project owner’s location or representing the project owner as a
subcontractor.

2 Suggest the O&M contractor would be entitled to an additional fee for performing services where these are required due to
a breach by the project owner of its obligations under this agreement and so on.
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contractor to the project owner and within [15] days of the date of issuance of the
relevant invoice.

14.3 All payments to the O&M contractor under this agreement shall be made by bank
transfer to the bank account of the O&M contractor as may be notified by the O&M
contractor to the project owner from time to time.

14.4 If the project owner fails to pay the O&M contractor any sum payable to the O&M
contractor when due pursuant to the agreement, the project owner shall be liable to
pay interest to the O&M contractor on such sum from the due date for payment at the
annual rate of [***%] per annum accruing on a daily basis until payment is made.

SECTION IV: PERFORMANCE PENALTIES AND PERFORMANCE GUARANTEE

15 FAILURE OF THE SOLAR PV SYSTEM!

15.1 If the solar PV system completely fails to provide energy output during more than [***]
hours of daylight in one day on more than [five (5)] instances in any three-month
period during the term the project owner shall be entitled to either:

a. Terminate this agreement upon giving at least [30] days’ notice to the O&M
contractor expiring not later than the end of the second month following the
relevant three-month period pursuant to this Clause; or

b. A penalty payment of [***] NPR from the O&M contractor and such penalty
payment will be deducted from the next relevant monthly service fee.

16 [PERFORMANCE GUARANTEE]?

16.1 The O&M contractor hereby warrants that the solar PV system shall be capable of
generating a minimum performance ratio of [***%] in each contract year (the
“Performance guarantee”).

16.2 It is agreed and acknowledged by the parties that in the event the performance
guarantee is not achieved for any contract year the O&M contractor shall pay
performance penalties to the project owner in accordance with Clause 0.

' Suggest this as a reasonable performance guarantee provided by the O&M contractor particularly if it is a different service
provider from the engineering, procurement and construction (EPC) contractor that installed the system.

2 Provided suggested performance ratio guarantee and penalties for failure to achieve this. This would be appropriate where
the O&M contractor also provided EPC services for the system. Nevertheless, the project owner may request this from the

O&M contractor in any event.
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17 PERFORMANCE PENALTIES'

17.11f for any contract year, the performance ratio is less than the performance guarantee
then the O&M contractor shall be liable to pay a penalty to the project owner in an
amount equal to [NPR***] for each 0.1% shortfall between the performance ratio and
the performance guarantee up to a maximum amount equivalent to [8%] of the total
aggregate monthly service fees payable for such contract year ("Performance
penalties").

17.2The O&M contractor shall within fifteen (15) business days following the end of each
relevant contract year calculate the performance ratio (in accordance with schedule 3)
in respect of that contract year and, if applicable, calculate the amount of performance
penalties payable in respect of the relevant contract year and notify the same to the
project owner as soon as reasonably practicable.

17.3 Any performance penalties payable under this agreement shall be payable to the
project owner by bank transfer to the project owner’s designated account within [five
(05)] days following demand thereof from the project owner.

17.41t is agreed the project owner shall be entitled to avail itself of its right to claim
damages and apply any other available remedy available to it under law for any such
failure of the performance guarantee to be achieved in addition to its right to receive
such performance penalties payments.

17.51t is agreed the performance penalties shall not be applied in the event the failure to
achieve the performance guarantee is caused by the act or breach of this agreement by
the project owner.

' Suggest structuring these as penalties rather than liquidated damages. This is preferred under Nepalese law governed
contracts as penalty provisions are clearly established under Nepalese law (liquidated damages are less so). Nepalese law
also permits the parties to agree that penalties are either an exclusive remedy for the relevant matter at hand or are payable in
addition to the compensation for damages (it being noted that the project owner would need to demonstrate and evidence
such damages).
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SECTION V: PROJECT OWNER’S OBLIGATIONS'

18 The project owner shall:

a.

o

Provide or procure for the O&M contractor at no charge, all requisite access to the
site, plus access to utilities at the premises including electrical power, light and
water as reasonably required by the O&M contractor in order to perform the O&M
services;

Pay for all ongoing costs relating to the supply of electricity to the site and
telecommunications used by the O&M contractor at the site for the purpose of
carrying out the O&M services;

Provide the O&M contractor with all necessary information about the solar PV
system, the premises, and the site to enable the O&M contractor to carry out the
O&M Services;

Pay the monthly service fee and any other fees due in accordance with and subject
to the further terms and conditions of this agreement; and

[***]'

! This section provides further general obligations of the project owner and may be added to or revised as necessary.
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SECTION VI: GENERAL MATTERS

19 SUB-CONTRACTING

19.1 The O&M contractor may only subcontract part (but not all) of the services to be
performed under this agreement during the term with the prior written consent of the
project owner (such consent not to be unreasonably withheld).

19.2 Notwithstanding Clause 19.1, the O&M contractor shall remain liable for the
provision of any and all such work and services to the project owner.!

20 O&M CONTRACTOR RIGHT OF ACCESS?

20.1The project owner grants the O&M contractor and its employees, agents and
subcontractors, throughout the term of this agreement:

a. Aright of egress and ingress over all walkways and roads at all times to the
Premises; and

b. A right to enter and obtain access to the site through the premises, including the

right to access and use all elevators, stairways or other access points of egress and
ingress for the purposes of accessing the site,

For the purposes of performing the services contemplated by this agreement, the project
owner shall provide such cooperation and assistance to enable the O&M contractor
(including its employees, agents and subcontractors) to operate, repair and maintain the
solar PV system and carry out all other services contemplated under this agreement on the
terms and conditions of this agreement.

20.21f the project owner refuses the right of access or obstructs such right of access it will
be deemed a material breach of the terms of this agreement by the project owner. 3
21 INSURANCE*

21.1The O&M contractor shall procure and maintain the following insurance policies and
maintain comprehensive policies of insurance in respect of the following matters and
in the minimum amounts set out below:

a. Contractor all risk insurance in an amount of not less than [NPR***];
b. Third-party liability insurance in an amount of not less than [NPR***]].

21.2The O&M contractor will not do anything or omit to do anything which could cause

"It is understood it is the intention that the O&M contractor will perform most if not all of the services under this agreement,
but may need to engage subcontractor’s for performance of certain services over the course of the long-term contract with the
project owner’s approval. However, it should be noted by the O&M contractor that the O&M contractor will remain liable for
the provision of the services to the project owner under this agreement and for that reason, the O&M contractor should take
all precautions to ensure it is equally protected under any separate subcontract agreements it enters into with local service
provider(s).

2 As the solar PV system will be installed on the rooftop, the O&M contractor will require a right of access to the solar PV
system in order to effectively perform its obligations under the contract. Such right of access must be granted to the O&M
contractor, its authorized personnel and importantly extended to the subcontractor(s) throughout the term of the contract.
The extension of this right to subcontractors is necessary for the O&M contractor to be able to grant the right of access to the
subcontractors, who may be engaged to perform certain of the O&M contractor’s services and as such would need to enter
upon the project owner’s premises to do so. in the case the project owner is a solar service company, and not the facility
owner, this should be a back-to-back granting of access as the solar service company has been granted by the facility owner.
% Due to the vital importance of this right of access for the O&M contractor to be able to perform its obligations under the
agreement, such right should be irrevocable during the term and if the project owner denies, obstructs or in any way refuses
such access it will be considered a material breach of the agreement.

* Appropriate insurance types and levels should be agreed here and procured based on standard industry practice.

¥ |



EREAl

any insurance policy referred to in this Clause 21, to become wholly or partly void or
voidable, and will comply with all requirements and recommendations of any such
insurers; and give immediate notice to the project owner of any event that might affect
any such insurance policy (including any claims made under it).

22 [PROJECT OWNER AND O&M CONTRACTOR REPRESENTATIVES]'

22.1 The O&M contractor and the project owner shall each nominate a representative for
communication throughout the term of this agreement and provide the other party
with the respective representative’s details, including name, position and contact
information. Such representatives will be the first point of contact for each party. If
either party wishes to change such representative, it must give reasonable prior
notification to the other party of the replacement representative.

22.2 Further to Clause 22.1, the O&M contractor’s and project owner’s respective
representatives shall meet on a [monthly] basis (or at such other intervals as the
representatives may mutually agree) to:

a. Consult and discuss the arrangement and implementation of each phase of the
Agreement; and

b. Discuss and settle any issues which may arise throughout the term of this
agreement.]

23 FORCE MAJEURE?

23.11f the performance of any obligation under this agreement by a party should be
prevented or delayed by an event of force majeure (“Event of Force Majeure”), such as
fire, natural disaster, war, rebellion, sabotage, embargo, epidemic, act of God, or act,
rule, regulation, order or directive of any Governmental Authority or the order of any
court of competent jurisdiction, that party’s duty to perform their obligations affected
by the event of force majeure shall be suspended for a period equal to the delay
directly resulting from the occurrence of such event, provided such event is without
the fault of and beyond the reasonable control of the party invoking force majeure. In
the event of force majeure, the party invoking force majeure shall not be responsible
for any damage, increased costs or loss which the other parties may sustain by reason
of such a failure or delay of performance.

23.21n the event that a party wishes to invoke force majeure, such party shall, within seven
days after the occurrence of the event of force majeure has become known to such
party, send written notice thereof to the other party. The party affected by force
majeure shall take appropriate measures to minimise or remove the effects of force
majeure and, within the shortest possible time, attempt to resume the performance of
its obligations affected by the event of force majeure.

! This is recommended in such case to ensure ease of communication between the parties and to avoid and/or deal with
issues efficiently and effectively as these arise during the term.

2 This is an important clause and should be retained to allow either party to suspend or terminate the performance of its
obligations when certain circumstances beyond their control arise, making performance inadvisable, commercially
impracticable, illegal, or impossible. The list of events to be included is a matter of negotiation between the parties, but the
clause as drafted is typical and should include “regulation, order or directive of any Governmental Authority” as Nepalese law
is developing, and regulations can change in nature relatively often compared to other legal systems.
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24 TERM AND TERMINATION'

24.1This agreement shall be effective from the effective date until the date being the [****]
of the effective date (“Term”)? unless it is early terminated in accordance with this
Clause 24 or other applicable provisions of this agreement.

24.2This agreement may be terminated in the following circumstances:

a.
b.

Upon the expiration of the term without any requirement for further notice;
The parties mutually agree to terminate this agreement;

By written notice to the other party on breach of any obligation under this
agreement by the other party, and, where capable of remedy, such breach remains
unremedied after [thirty (30)] days of such notice;

By written notice to the other party with immediate effect at any time if an
insolvency event occurs in respect of such other party; and

Pursuant to any other right of unilateral termination a party may have under this
agreement and Nepalese law.

24.3 Termination of this agreement is without prejudice to any rights and obligations that
have already accrued to a party prior to the termination.

24.4 On termination of this agreement for whatever reason:

a.

b.

The O&M contractor shall leave the solar PV system in as good condition as it was
on the effective date normal wear and tear and casualty excepted;

The O&M contractor shall use commercially reasonable efforts to cooperate with
the project owner or a succeeding operator to assure that the operation and
maintenance of the solar PV system is not disrupted, including but not limited to
taking all reasonable steps requested by the project owner required to effect the
assumption of any contracts with third party service providers or suppliers related
to the solar PV system operation and maintenance; and

Subject as otherwise provided in this agreement and to any rights or obligations
which have accrued prior to termination, neither party shall have any further
obligation to the other under this agreement.

25 INDEMNITY

25.1The O&M contractor agrees to indemnify and hold harmless the project owner and its
directors, officers, employees and agents from any claims, causes of action, or
liabilities, loss (including consequential loss), sickness, injury or death of its personnel,
which arise out of the breach of any of the warranties, undertakings, obligations and
representations under this agreement by the O&M contractor.

26 LIMITATION OF LIABILITY

26.1 Each party’s liability under this agreement shall be limited to direct actual damages
only.?

26.2 Nothing in these conditions excludes or limits the liability of the O&M contractor for
death or personal injury caused by the O&M contractor’s negligence; for any matter

! These provisions for early termination include standard cases such as agreement between the Parties, material and

unremedied breach, and bankruptcy/winding up of either party. Further specific events that may enable either party to

terminate the agreement may be agreed between the parties based on commercial concerns and so on at such time.

2 This should be agreed between the parties but may be for a specific period such as five years or for the entire lifespan of the

system or in line with the term of the underlying agreements related to the solar PV system (power purchase agreement, utility
PPA and so on).

3 The parties’ liability should be limited to direct damages only.
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which it would be illegal for the O&M contractor to exclude or attempt to exclude its
liability; or for fraud or fraudulent misrepresentation.

27 WARRANTIES

27.1 Each party (a “Relevant party”) represents, warrants and covenants to each other party
that:

a. The relevant party is duly incorporated, validly existing and in good standing order
under the law of its jurisdiction of incorporation;

b. The relevant party has the full power and authority to enter into and perform its
obligations under this agreement;

c. This agreement constitutes binding obligations on the relevant party in accordance
with its terms, subject to any principles of equity or insolvency law;

d. Other than as expressly stated in this agreement, the relevant party has obtained all
applicable corporate approvals, licenses, waivers or exemptions as required under
its constitutional documents, applicable law, and as required by any government
authority to empower it to enter into and perform its obligations under this
agreement.

27.2Warranties given by the O&M contractor

a. The O&M contractor represents, warrants and covenants to the project owner:

b. The O&M services will be performed with all the skill and care to be expected of
an appropriately qualified and experienced contractor with experience in
performing services of a similar size, type, nature and complexity to the O&M
services;

c. The O&M services will be performed in a timely and professional manner in
accordance with all applicable Nepalese laws and this agreement;

d. The O&M services will be performed with the highest regard for the safety and
protection of the environment so that the solar PV system is capable of being
operated and utilized in accordance with all applicable Nepalese laws and this
agreement; and

e. Tthe O&M Services will be carried out in accordance with the standards on
environmental, social, and health and safety set by the project owner and all
Nepalese national standards on electric, environmental, social, environmental
protection, and fire protection.

28 NOTICES'

All notices shall be made in writing and shall be deemed given or made as of the date
delivered, whether by personal delivery, courier or email to the address set out in the
introduction, or to such other postal or email address of which the sender has received prior
written notice from the recipient advising the sender that correspondence in connection with
this Agreement should be sent to such other postal or email address.

29 CONFIDENTIALITY AND PUBLICITY?

29.1 The Parties shall (and shall ensure that each of their agents and where applicable
officers and employees shall) at all times keep confidential any confidential

! This is a standard clause and should not require to be amended. Also, it sets agreement on deemed delivery of notice,
which shall trigger time lines under other clauses such as Clause 24.2c, under which a party must remedy a breach of contract
within 30 days of receiving notice from the other party otherwise the agreement may be terminated.

2 This is a standard clause on confidentiality and should not require much modification, other than specifying which
information shall be included as confidential. It also includes exceptions on disclosing such confidential information, such as
to advisors and as required under law necessary in practice.
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information which it may acquire during any communications preceding or after the
execution and during the performance of this agreement in relation to the other party
and this agreement, and shall not use or disclose such confidential information to any
other person. For the purposes of this clause, “Confidential information” shall include
in respect of the disclosing party (the “Disclosing party”), any and all information and
know-how in any form, whether of a technical, financial, business or other nature,
including, without limitation, the disclosing party's activities, operations, research,
development, finances, marketing plans, product specifications, operations, systems,
policies, procedures, practices, data, methods, any ideas, concepts, sketches, copy,
art-work, documentation or notes conceived related to the solar PV system, any
information, analyses, compilations, studies and other material generated pursuant to
this agreement which contains, reflects, or is/are derived from, any of the foregoing,
and any other sensitive information or communications which would reasonably be
deemed to be confidential that is or has been disclosed to or otherwise received or
obtained, directly or indirectly, by the other party, whether or not in connection with
or pursuant to this agreement, and the details, terms and conditions of this agreement.

29.2 Each party shall cause its personnel, agents and any subcontractors engaged in the
performance of this agreement to treat all such confidential information in Clause 29.1
as confidential, as well as any third party, who has been given access to such
confidential information shall treat it as confidential so as to ensure that such
confidential information will not be made available to any unauthorized third party.

29.3 Notwithstanding Clauses 29.1 and 29.2:
a. the parties may disclose confidential information if and to the extent:

i. Required by any Governmental authority;

ii. Required by any applicable law;

iii. Disclosed to the professional advisors, auditors and/or bankers of each party;

iv. The confidential information has come into the public domain through no fault
of that party; or

v. The other party has given its prior written approval of the disclosure,

provided that any confidential information so disclosed will be disclosed only after
consultation with the other party and such consultation is lawful and reasonably
practicable;

30 VARIATIONS

No variation to this agreement shall be effective unless it expressly refers to this agreement and
is made in writing and signed by or on behalf of the parties.

31 SEVERABILITY

If any provision of this agreement is determined by any arbitral tribunal, court or other
competent authority to be unlawful and/or unenforceable, the other provisions of this
agreement will continue in effect. If any unlawful and/or unenforceable provision would be
lawful or enforceable if part of it were deleted, that part will be deemed to be deleted, and the
rest of the provision will continue in effect (unless that would contradict the clear intention of
the parties, in which case the entirety of the relevant provision will be deemed to be deleted).

32 ASSIGNMENT

32.1The O&M contractor may not without the prior written consent of the project owner
assign, transfer, charge, license or otherwise deal in or dispose of any contractual
rights or obligations under this agreement.
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32.2The project owner may assign, transfer, charge, license or otherwise deal in or dispose
of any contractual rights and obligations under this agreement on giving thirty (30)
days’ prior notice to the O&M contractor without the prior written approval of the
O&M contractor.!

33 LAW, LANGUAGE AND COPIES

33.1This agreement (together with all documents referred to herein) shall be governed by
and construed according to Nepalese laws.

33.2This agreement shall be entered into in [English and] Nepalese in two (2) original
copies of each version. In the event of any inconsistency between the English and
Nepalese language versions, the [English]/[Nepalese] language version shall prevail.

34 DISPUTES

34.1 Any dispute arising out of or in connection with the agreement shall be resolved in
accordance with this Clause 34. Before referring a dispute to the arbitration, the
parties shall endeavour to resolve any dispute amicably within 30 days of a party
giving notice to the other party that a dispute has arisen.

34.2 Any such dispute which cannot be resolved amicably shall be resolved by arbitration
at the Nepal ‘s relevant lawful bodies in accordance with its Rules of Arbitration. The
number of arbitrators shall be three. Each party shall appoint one arbitrator, with the
third to be appointed by such two appointed arbitrators. The place of arbitration shall
be [***], Nepal. The language to be used in the arbitral proceedings shall be English.

[SIGNATURE PAGE TO FOLLOW)]

! The right of the O&M contractor to assign its contractual obligations with prior written consent of the project owner must be
included to allow the O&M contractor to engage a subcontractor to perform certain of its obligations if necessary.
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IN WITNESS WHEREOF, the parties hereto have executed this agreement as of the day and
year first above written.

For and on behalf of For and on behalf of
[The O&M contractor] [The project owner]
[***] [***]

[Position] [Position]
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SCHEDULE 1 - SOLAR PV SYSTEM SPECIFICATIONS'
1. System Installed Capacity (kW): [***]
2. Module(s):

Manufacturer/Model Specifications Quantity

[***] [***] [***]

[***] [***] [***]

2. Inverter(s):

[***] [***] [***]

[***] [***] [***]

3. Premises and site
[To add the written description of the premises and site]
4. List of accompanying drawings

[To be added by the O&M Contractor as necessary, including drawing of the solar PV
system, site and so on]

' The contractor and project owner shall insert a full technical description of the relevant equipment and so on. This should
cover make, specification, age and condition at the effective date. Records of any the maintenance and servicing prior to
entering into this agreement should be included if available. This should also include all ancillary equipment. This shall take

the form of written records, photographs and scaled plans and sections.
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SCHEDULE 2 - O&M SERVICES'

PART 1: PREVENTATIVE MAINTENANCE SERVICES

During the term, the O&M contractor shall perform regular preventative maintenance services
for the solar PV system, including:

a.

[Quarterly] Site visits per contract year to conduct inspections and solar PV system
check-ups;

Daily SCADA monitoring to ensure any issues are dealt with as soon as practically
possible;

Undertake monthly system meter readings;
[Quarterly] cleaning of the solar PV system; and

PART 2: CORRECTIVE MAINTENANCE SERVICES

a.

The O&M contractor shall notify the project owner within twenty-four (24) hours
following the O&M contractor’s discovery of any material malfunction in the operation
of the solar PV system.

The project owner shall notify the O&M contractor immediately upon the discovery of
any condition adversely affecting the operation of the solar PV system.

The parties shall each designate personnel and establish procedures such that each
party may provide notice of such conditions requiring the O&M contractor’s repair or
alteration of the solar PV system throughout the term.

The O&M contractor shall use best efforts to conduct required corrective maintenance
to remedy any material malfunction in the solar PV system within [three (3)] days of
either:

i. Notifying the project owner of such material malfunction pursuant to paragraph (a)
above; or

ii. Receiving notification from the project owner pursuant to paragraph (b) above.

! The list of regular preventative maintenance and corrective maintenance services obligation should be agreed and set out

here. An indicative list is provided here for guidance purposes only.
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794 foi Arefae ™ Excel tool

o faguasl feraaessa #ad calculation tool %1 TR=I TRTS @rstehl &1 A Microsoft Excel
RIS FIAT calculation HT AT RAEwT it IueteT B |

The tool consists of three sheets:

Financial Model

This sheet is the main body of the financial model and consists of the following sections:

Project Setup

Key Assumptions (Currency, Taxation, Grant, Equity, Debt)
Expenses (CAPEX and OPEX)

Revenues [connection fee, electricity sales)
Depreciation and Reinvestment

Project Performance

Income Statement

Cashflow Statement

Balance Sheet

Key Perfarmance Matrices

This sheets provides an overview of the project variables and gives the most impertant information at a glance

Technical Project Overview
System Configuration
Energy Supply

Energy Demand and Sales
Financial Project Overview
Financing Structure
CAPEX

OPEX

Key Performance Indicators
LCOE

Tariff

DSCR

NPV

IRR

Payback

This sheets allows to conduct sensitivity analysis of the project on the following paramaters:
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Project Setup

Time Related Parameters |
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#.R0  Bill of materials T THAT

Bill of materials (non-exhaustive)

Materials Total (No.)

Solar panels — xxx Wp

Inverters — xxx kW

DC cable (twin) OR red and black/blue — xx

mm?

AC cable — xx mm?

Number of panels in meter plus array to inverter

Earthi le — 2 P .
arthing cable —xx mm distance and inverter to MSB

DC isolators : 1 per string

String fusing : 2 per string (if more than 2 strings are combined)
Like-to-like connectors : 1 male and 1 female per string

Rails : (2 x Total number of panels (portrait) x 1.05)
Rail splice : Approx. 1 pert rail

Tilted leg set — front and back) : 1+ number of panels per array

Mid clamps : [2 x (number of panels)-2] per array

End clamps : 4 x number of arrays

DC main switch : 1 per inverter

AC isolator : 1 per inverter

AC main switch : 1 per DB

DC/AC SPD : 1 per board

DC/AC MCB, MCCB . 1 per board
Cable tray with lid : :

Conduits
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Penetrations

2 per tilted leg set

MC4 connector (pair)

For connecting modules

MC4 'Y connector (pair)

For connecting modules

Cable tie XX mm (pkt)

Metal- tie XX mm

Screw, PVC grip, metal grip

Power cable (Cu/Al)

As per the requirement

Multistrand flexible cable XX sg. mm

Copper strip (3x25/xx...) XX kg

Lightning arrestor

Earthing rod

Earthing chemical

Cable trays

PVC conduits

Insulators, connectors etc.

DB boxes, various sizes (Indoor/Outdoor)

Tools (if any)

Others....
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AN witatger fafrderes

1.

Solar photovoltaic (PV) module

The PV module intended for use in a solar grid-connected system in Nepal must adhere to
the NEPQA (Nepal Quality Assurance) standard and receive approval from RETS
(Renewable Energy Test Station).

=

=

=
=
=

U

U

U

L

U

REI

Module type: Monocrystalline, Polycrystalline, Bifacial, PERC or Thin-film.
Power output: Minimum power rating of the module 400Wp in STC.
Tolerance: Power tolerance of - 0 to +5% of the rated power output.
Efficiency: Module's efficiency of at least 18% in STC.

Power degradation: Not more than 3% in the first year and less than 7% from the 2" to
the 25™ year.

Dimensions: With the least physical footprint under similar power rating capacity
(economics to be considered while making decisions) with either 40mm or 35mm
frame thickness.

Weight: The gross weight of the selected panels shall be approx. 9 - 10kg/m2.
Operating temperature: PV module operates optimally -40°C - +85°C

Voltage characteristics: Suitable either to design for residential systems or non-
residential systems.

Max. system voltage: 1,500VDC

Certifications: Approved by RETS to be used in Nepal. Follows NEPQA and guidelines.
IEC 61215-1 :2016, IEC 61215-2 :2016, IEC61730-1 :2016, IEC61730 -2 :2016

Durability test certificates:

o Snow load, front: 5,400PA and Wind load, back: 2,400PA;

o PID (IECTS 62804 — 1:2015): 1,500V / 85°C / 85% Relative humidity.
o Hail impact: at least 25mm ice ball at 83km/h

Warranty: Mechanical warranty of at least 15 years and linear production warranty of
at least 25 years.

Manufacturing standards: The manufacturer shall have ISO 9001 for quality
management and ISO 14001 for environmental management.

Frame: Silver or black (Anodized aluminium)
Junction box: IP 68
Bypass diodes: at least 3

Anti-reflective coating: The proposed module shall have an anti-reflective coating to
enhance light absorption and improve efficiency while reducing induced glare.

Cell technology: Specify the cell technology shall be mono PERC (Passivated Emitter
Rear Contact),or multi PERC, or other advanced cell technologies.

Mechanical load (ML): at least 2,400Pa



2.

Grid-connected inverter

The general requirement of the PV inverter or grid-tie inverter shall match the voltage,
frequency, phase angle and phase sequences of the national grid system of Nepal. The PV
inverter shall also house the maximum power point tracker (MPPT). The inverter-generated
harmonics, flicker, DC injection limits, voltage range, frequency range, power factor range
and anti-Islanding measures at the point of connection to the utility services should follow
the latest grid code of the Nepal Electricity Authority (NEA).

=

=

RV

Inverter type: String inverter, microinverter, or power optimizer system.

Power capacity: Rated power capacity of the inverter in kilowatts (kW) or megawatts
(MW).

Maximum DC input voltage and current: The maximum DC input voltage [xx]volts and
the maximum DC input voltage [xx]volts.

Maximum DC input power: The maximum DC input power [xx]kW.

Maximum AC output power: The maximum alternating current (AC) power output
capacity of the inverter. The inverter shall have NEA grid supply compatible AC output
and comply with NEA directives and technical specifications.

Functioning: number of MPPTs: At least 2 but if the design permits, a single MPPT for a
better payback period, can be considered.

Technology of proposed inverter: Transformer less technology.
Efficiency: Peak efficiency at least 98% and Euro efficiency at least 97%.

Voltage range: Grid supply compatible AC output shall be either 400+10% Vac (L-L)
for three phases or 230 £10% Vac (L-N) for a single phase.

Frequency: Output electricity frequency shall be 50HZ + 2.5%.
Power factor: The power factor shall be 0.9 leading to 0.8 lagging.

Protection features: IP ratings of at least IP65 according to IEC 60529 and anti-islanding
provisions in accordance with UL 1741 and IEEE 1547.

Communication and monitoring: Modbus, Ethernet LAN, WiFi or Modbus RS232 or
RS485. The inverter must communicate with other equipment and monitoring systems
and must have data logging and web server features and also preferably with front side
LCD screen.

Environmental conditions: The operating temperature range -40°C - +60°C.

Certifications and compliance: Necessary certificates for the inverter: IEC 61727: 2004,
IEC 62116: 2014, IEC 62109-1: 2010 and IEC 62109-2: 2011, IEC 61683: 1999 and IEC
60068. Also, the inverter must be certified by the Certification Body Testing Laboratory
(CBTL) or Renewable Energy Testing Laboratory (RETL) or National Certification Body
(NCB) or Renewable Energy Certification Body (RECB) enlisted in the IECEE website or
IECRE website. The enlisted CBTL or RETL or NCB or RECB must have the scope of PV
inverter testing.

Warranty: Manufacturer’s warranty: at least 10 years and possible extension options.

Mounting and installation: Inverters shall be compatible with outdoor installation and
shall be with wall mount features.
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3. Support structure for PV modules:

Support and installation structure shall comply with the local building and structural codes
and standards.

= Certification: Framing shall be certified by the relevant equivalent body if not custom-
designed or certified. The structure shall be approved by the relevant organization to be
used in the region/locality.

= Wind loading: The wind speed to be assumed for customized design is 47m/sec.

= Structure material: The structure shall be made of aluminium or stainless steel (SS 304)
or MS hot dip galvanized suitable sections.

= Spacing of poles: For ground mount system, horizontal spacing between 2 vertical legs
must be between 2.5 to 3.5 meters as per load conditions.

= Resistivity quality: The support structure and its accessories shall be able to resist at
least 20 years of outdoor exposure without suffering damage or corrosion.

= Flat-on-roof installation: There should be 20 cm gap (or minimum 15 cm) between the
modules' back sheet and roof for air circulation if installed flat on the roof.

= Comply with: PV racking and structures must comply with NEPQA and guidelines.

4. Electrical Accessories (DC combiner box (if applicable))

= Certification: ISO 9001:2015, ISO 14001:2015, OHSAS 18001: 2017/1SO 45001:
2018 Certificates.

= System voltage: System maximum DC voltage 1,000V-1,500V (depending on the
configuration of the PV array).

= Environmental conditions: The operating temperature range -25°C - +55°C. and
permissible relative humidity 0-95%, No condensation.

= Degree of protection: At least IP65 according to IEC 60529. The enclosure must be UV
resistance. If PV string fuses are installed in the combiner box, they must be in
accordance with IEC 60947-3. Fuses must be cylindrical type mounted on
appropriately sized non-exposed type DC fuse blocks or DC fuse holders. The fuse
holders/block must be DIN rail adapted and should comply with [EC 60947 .

= The DC combiner box must have DC isolation switch and comply with IEC 60947 and
must be provided with IEC 62208 hinged door with EPDM rubber gasket to prevent
water and moisture ingress.

= Degree of protection for the fuse: At least IP20 according to IEC 60529. The fuse must
be designed for at least DC system nominal voltage of 1,000V — 1,500 V (depending on
the configuration of the PV arrays).

= The manufacturer shall have: ISO 9001:2015, ISO 14001:2015 OHSAS 18001:
2017/1SO 45001: 20 18 certificates.

5. Lightning Arrestor

= Type/Class: Type 1 (Class I) or Type 2 (Class Il) lightning arrestor based on the risk of
lightning strikes in the area. Type 1 is typically used at the main service entrance, while
Type 2 is used at the sub-distribution level.
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Maximum discharge current (Imax): Select a lightning arrestor with an Imax rating that
matches the expected lightning current in the area. Common Imax values range from
10 kA to 100 kA or more.

Voltage protection level (Up): The Up rating indicates the maximum voltage that the
lightning arrestor allows during a surge event. Common up values range from 1.2 kV to
2.5 kV.

Number of poles: Determine whether a single-pole or multi-pole lightning arrestor is
required based on the configuration of your solar rooftop system.

Connection type: Select the appropriate connection type (e.g., screw terminal, bolted
connection) for your system's wiring and grounding.

Material and enclosure: Ensure that the lightning arrestor is made of durable and
corrosion-resistant materials suitable for outdoor installation. It should also have
weatherproofed and UV-resistant enclosures.

Operating temperature range: Verify that the lightning arrestor's operating temperature
range is compatible with the local climate conditions.

Mounting method: Choose a mounting method suitable for your rooftop, such as pole-
mounted or surface-mounted lightning arrestors.

Compliance with standards: Ensure that the lightning arrestor complies with relevant
international standards, such as IEC 61643-11, UL 1449, or local standards applicable
in your region.

Remote signalling: Consider whether you need remote signalling capabilities to monitor
the status of the lightning arrestor and identify when it needs replacement or
maintenance.

Coordination with surge protection devices (SPDs): Ensure that the lightning arrestor is
coordinated with other SPDs in your solar system to provide comprehensive protection
against surges.

Grounding system: A properly designed and installed grounding system ensures the
lightning arrestor's effectiveness. Grounding is a critical component of lightning
protection.

Manufacturer and warranty: Choose a reputable manufacturer with a history of
producing reliable lightning arrestors and ensure that the product comes with a
warranty.

Compliance with local codes and regulations: Verify that the lightning arrestor
installation and grounding system comply with local building codes and regulations
related to lightning protection.
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Standards

IEC 61215

International standards (IEC)

Brief description

: IEC 61215 sets requirements for the design and qualification of terrestrial

i photovoltaic (PV) modules. It focuses on ensuring the safety, performance,

i and durability of PV modules through testing and characterization. This

: standard serves as a global benchmark for PV module manufacturers, provid-
: ing a common set of criteria to follow. It covers various aspects of module

: design and testing, including mechanical and electrical characteristics, per-

i formance in different environmental conditions, and reliability.

. IEC 61215 specifies specific tests and requirements for PV modules, includ-

: ing mechanical load tests, thermal cycling tests, damp heat tests, UV expo-

: sure tests, and electrical performance tests. These tests evaluate factors such
 as structural integrity, durability, resistance to moisture and UV degradation,
: and electrical performance.

IEC 61730

: IEC 61730 is an international standard for PV module safety. It ensures the

: safety of users, installers, and system operators by providing guidelines and
: tests for PV module operation and installation. It complements IEC 61215,

i which focuses on performance and durability. Key safety requirements and

i tests in IEC 61730 include electrical insulation, fire, mechanical load, termi-
! nation robustness, and resistance to environmental stress.

IEC 62548

: [EC 62548 establishes design requirements for PV arrays, covering DC array

: wiring, electrical protection devices, switching, and earthing. It excludes en-

| ergy storage, power conversion, and loads, except for DC safety. The stand-

i ard addresses interconnecting small DC conditioning units to PV modules. Its
: main aim is to address the specific design safety requirements of photovol-

! taic systems, considering their unique hazards such as electrical arcs. Adher-

- ing to IEC 62548:2016 ensures safe PV array design, mitigating additional

: risks of DC systems and PV arrays. For detailed requirements, please refer to
: the complete document.

IEC 60529 (IP Code)

: IEC 60529 standard for "Degrees of protection provided by enclosures (IP
Code)," specifies the levels of protection provided by enclosures against the
- ingress of foreign objects (such as dust and water) and the level of protection
: offered to people against contact with hazardous parts inside the enclosure.

| The IP (Ingress Protection) Code, defined in IEC 60529, consists of two dig-

: its. The first digit indicates the degree of protection against solid objects,

i and the second digit indicates the degree of protection against water.

IEC 62852

: IEC 62852 sets design requirements for PV arrays, focusing on safety as-

i pects. It covers DC array wiring, electrical protection devices, switching, and
: earthing provisions. Energy storage, power conversion, and loads are ex-

: cluded. Provisions for power conversion equipment are included only if they
! relate to DC safety. The standard addresses small DC conditioning units for

: PV modules. It aims to ensure safe design for PV systems, which have unique
: hazards like electrical arcs. Compliance with I[EC 62109-1 and IEC 62109-2

: for PV array inverters is vital for grid-connected systems' safety.
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Bloomberg tier1

"Bloomberg Tier 1" is a ranking system by Bloomberg New Energy Finance

i (BNEF) used in the renewable energy industry to evaluate the financial stabil-
ity and bankability of solar module manufacturers. It assists investors and

i project developers in assessing risk and supplier reliability. Criteria consid-
ered include financial health, production capacity, market longevity, and pro-
i ject experience. However, being Tier 1 does not guarantee module quality

. or performance. Other factors such as certifications and independent testing
: should also be considered. The Bloomberg Tier 1 ranking complements in-

i dustry standards like IEC certifications and UL listings.

NBC 104:1994 and IS
875:1987 and
IS 800:1984:

All PV racking shall be designed and /or certified as per the Indian standard

: IS 875 (part 3)1987. The Dead Load and Live load are taken from IS 875 (part
£ 1)1987 and IS 875 (part 2)1987. The code used for designing the steel mem-
: ber is NBC 111:1994 and IS 800:1984.

IEC 62109

IEC 62109 focuses on safety requirements for inverters, converters, and simi-
i lar power electronic devices in PV systems. It ensures their safe design, in-

i stallation, and operation, addressing hazards like electrical shock and fire

: risks. The standard provides guidelines for electrical safety, fire prevention,

i mechanical strength, and environmental considerations. Manufacturers seek
: compliance with IEC 62109 to demonstrate their products meet PV industry

i safety requirements. It covers aspects such as electrical safety, fire protec-
tion, mechanical safety, and environmental considerations.

IEC 61140

: IEC 61140 focuses on electrical shock protection in installations and systems.
It provides guidelines for electrical safety measures to prevent shock hazards
: in various applications. The standard addresses electrical insulation, protec-
 tive earthing, and equipment bonding to minimize the risk of electric shock.
 Its primary goal is to ensure individual safety and create safer environments.
: It covers areas such as protective measures, safety signalling, touch voltage,
: and protective measures for equipment.

IEC 61643-11

: IEC 61643-11 is an international standard for surge protective devices (SPDs)
in low-voltage power systems. It guides the selection, installation, operation,
i and maintenance of SPDs to safeguard electrical equipment from voltage

: surges. Compliance ensures adherence to performance and safety standards
: through standardized testing and evaluation. It covers aspects such as classi-
 fication, performance testing, coordination with other protective devices,

: and installation and maintenance related to surge protection.

IEC 60947-2

i [EC 60947-2 focuses on the safety of low-voltage switchgear and control-

: gear assemblies used in electrical distribution systems. It provides guidelines
i and requirements for their design, construction, and testing. Compliance

: with this standard is crucial to ensure the safety and reliability of such assem-
i blies. Manufacturers, designers, and users refer to IEC 60947-2 to ensure

. proper practices are followed, minimizing the risk of electrical hazards and

: ensuring the safe operation of electrical distribution systems.
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Project activities

1. Preparation

= Onsite inspection:

It is important to verify if there are any on-site discrepancies as compared to the DFS) report. If
such discrepancies are found, the plan should be revised if necessary; otherwise, the
installation work should proceed according to the original DFS plan. Site preparation activities,
such as land levelling and clearing the allocated installation area, will be carried out as per the
plan.

= Setting up of lifting equipment (if any):

Arrange a time for the lifting equipment and acquire permission from the consumers. Conduct
a safety inspection of the equipment and complete the checklist to ensure safety.

= Setting up root/land access:

Ensure that the roof access points are secured and easily reachable. If external equipment is
required, ensure that it is installed securely and meets safety standards. Determine the access
points to reach the designated land site for installation.

Make sure that the land is levelled, and the area is clear to operate an elevated work
platform/ladder for a ground mount system.

= Elimination of hazards in and around the working space:

Eliminate any potential hazards such as nails, metal structures, and cover or mark skylights on
the roof or land space.

= Safety marking and safety labelling:

Prepare the site to create a safe working environment. Label and mark areas with high risks.
Ensure that posters and stickers are displayed clearly, marking exits and hazardous areas for
easy visibility.

2. Setups

= Setting up roof edge protection, anchor points and walkways:

Prior to starting any work on the roof, it is necessary to install roof edge protection and anchor
points for harnesses. In case the surface is slippery, uneven or unsafe, walkways should be
installed.

= Measurements:

Prior to commencing any installation work, it is crucial to carry out a comprehensive
measurement in accordance with the DFS document and mark the roof fixtures/mounting
structures, including the positioning of posts, purlins, etc.

= Setting out and markings:

Establishing the panel layout and marking the solar structure according to the provided plan,
along with a plan for the roof fixtures/ground mounting structure and its accessories, is
essential.
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= Lifting of PV racking and panels:

To minimize costs, it is recommended to lift the PV racking and panels simultaneously, while
ensuring compliance with lifting safety standards to prevent any injuries. Proper care must be
taken to handle or hoist panels to avoid any panel cracks.

= Finalisation of locations:

Location and trenching for cable runs, earthing pits, and power evacuation points are to be
finalised before starting the installation work and record them on the as-built diagram if the
installation is ground mounted.

3. Installation

= Roof fixtures shall be installed using penetrating or non-penetrating methods: The DFS
report shall mention it.

During the installation of PV racking and panels, it is important to minimize penetrating the
roof by utilizing existing holes in the roofing material. Additionally, dissimilar metals must be
separated properly. Any penetrations that are made should be sealed with outdoor (radiation)
grade silicone gel. If the solar panels are being installed on the ground, posts must be installed
according to the design specified in the DFS report.

= Run all DC cable from the array location to the DC combiner box:

During the installation process on the roof or land, the DC cable designed for the array
location must be installed in the combiner box. The number and size of DC cable runs must be
determined during the DFS. All cables should be placed in a metal cable tray, and internal
cable runs should be in a hard conduit. It's important to note that DC, AC, and communication
cables should not be installed in the same cable tray or conduits until they are mechanically
separated.

In addition, Type 2 SPDs should be installed on the AC and DC sides of the wiring. Earthing
cables on the DC side should be grounded using an appropriately sized earthing cable and
terminated to the MEN. Finally, a lightning arrester should be installed to protect the system
and property.

= Installation and connection of panels:

As PV panel installation proceeds, the panel's cable lead must also be connected. The wiring
loop should avoid conductive wiring regardless of the panel's connection method. The
connectors used on the cables should match the connectors on the panel lead cable. The
drawing of the best cable wiring practice as an example has been presented in annex 27.

While installing the panels, all necessary DC isolators, fuses, and disconnectors should be
installed on the rails using an outdoor combiner box. The switch gears should be placed in UV
and IP67-rated enclosures.

= Installation of DC combiner box connection of DC cable:

The DC combiner box, either pre-fabricated or made on-site, will be installed near the inverter,
and all DC string cables from the roof will be directed into the box through suitable cable
glands.

= Installation of inverter and cable run between combiner box and inverter:

The inverters will be installed at the designated location according to the DFS plan. The
installation of the inverter should not be too high or too low from the ground, and the inverter
display should be at eye level. If the inverter is to be installed outdoors, ensure that the
manufacturer permits it and is installed with an awning. While selecting an outdoor

203



installation, it is recommended to avoid south and west-facing walls.

= AC cable run from inverter to MSB/DB:

The AC cable/cables shall be installed from the inverter to the DB or MSB busbar based on the
inverter's output. The connection of the inverter to the AC supply should be carried out
according to the schedule and approval for switching off the grid supply in the property.

= Labelling:

Proper labelling is necessary to indicate the designations of components and their respective
termination points. The solar PV system components, including DB/MSB/meter/supply points,
must be appropriately marked and labelled.

4. Testing and commissioning:

= Cable connection, testing and commissioning of the system:

Once the interconnection of the panels and strings is complete, it is necessary to conduct
testing of the strings and earth cable. All activities and readings related to the testing shall be
recorded in the testing and commissioning framework/checklist provided in Annex 8. The
interconnection of the solar system to the grid supply shall be carried out and tested in the
presence of a certified electrician. In the case of a pure grid-tied net-metered solar PV system,
the entire solar system shall be turned off again after commissioning.

= Site cleaning and wrap-up;

After completing the commissioning, the site should be thoroughly cleaned up, and all waste
materials should be disposed of in accordance with environmental protocols.

5. Application and connection and net metering:

= Apply for RETS inspection and certification:

After completion of installation, testing and commissioning of the system, an application for
system inspection and certification by RETS should be initiated.

= Apply for net metering connection with NEA if the system is RETS certified:

After receiving RETS observation certification, NEA application should be moved forward.

6. Approval and connection:

Only after signing of net metering contract with NEA the system should be turned on for net
metering purposes.
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Specification and considerations of solar support structures

International

Consideration Nepal standard . Software Reference
practice
: Risa-3D or i Design code:
Wind load  anyother i NBC
nees t 47m/s or 55 m/s : 55m/s : structural : 105:2020
: analysis i 1S 875 (part-
- . program  { 3): 2015
: Dead load apart from the self-
: weight of a structure is taken as : Risa-3D or i Design code:
Dead load : per technical data sheet from : any other : NBC
: the manufacturer or IS 875 Part- { 264.6 KN  structural : 105:2020
1 or it varies from (25kg-30kg) analysis IS 875 (part-
manufacture of solar panel. program 1): 2015
i i.e. 10.447kg/sq. m. :
: The inclination of solar panels i The slope of the
Placement depends on the site condition panel as per site Sketchup
and shading of the roof and place where . condition and |
9 i maximum sunlight obtains solar i generation
: energy. : analysis
: Solar panels with the provision
: of attaching the panel with :
Economic : selected clamps to avoid : Maximize safety
i screws, which avoids drilling on i and maximize : Excel
: solar panels and solar structures : returns :
i which reduce time for :
 installation, easy and fast.
i Check: Rusting
Monthl :
onthy Loosen off nut and bolt .
Inspection : Checklist

Damages
Power losses

: Remove any dust particles :
: Remove debris : Checklist
: Remove any obstructions :

Maintenance

: Depends on the type of solar
panel (Manufacturer) used.

fIf the panel have an internal

screw hole, then the screwing Screws and
Clamps vs i method is used. If not, clamps i clamps are used
Screw are used to attach the panel. A but the clamp is
. clamp system is easier and : preferred

: faster to installation also it gives
i more protection than a screw- i
: based system.
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i Used as per site and consumer
i demand

Penetrative vs
non
penetrative

: Penetrative: Ground base
i mount, Flat Terrace base
i mount, corrugated roof sheets

: Non- Penetration: HSPAN roof
: sheets etc

: Penetration as
i well as non-

! penetration

i used

: Anchor bolts are drilled on the
: concrete slab with epoxy
i penetration.

Concrete roof i

Or

: RCC column pedestal is casted
i for each leg to ensure
: overturning from wind.

: Both drilling and
: adhesive-based
i structures are
used.

: Anchor bolts are drilled on the
: concrete slab with epoxy
i penetration.

Concrete roof i

Or

: RCC column pedestal is casted
i for each leg to ensure
: overturning from wind.

: Both drilling and
: adhesive-based
i structures are
used.
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Samples of various types of support structures

CALCULATION OF DISTANCE BETWEEN TWO SOLAR STRUCTURE IN Y DIRECTION : ﬂ

SECTIONAL VIEW OF SOLAR SUPPORTING STRUCTURE

Figure 1: Ground mount type installation

04|



Solar Rail Section

Base Plate

Solar Panel

Existing Slope
RCC Structure

SECTIONAL VIEW OF
SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF
Smpz (BY USING ANCHOR BOLT)
e

0

Solar Rail Section

Base Plate
Clamp

Glue Adhesive
Solar

SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF

Panel

Existing Slope
REC Structure

SECTIONAL VIEW OF
SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF
(BY USING GLUE ADHESIVE

Figure 2: RCC - Slope type installation
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Solar Panel
Roofing Sheet

Clamp—1 Clamp—2 Glue Adhesive Solar Rail Section
1 L[ |
] 1

Existing Purlin Member
Existing Rafter Member

Roofing Sheet

Clamp—1 Solar Panel Clamp—2 Solar Reil Section
—— - ]
£ —H————~ —x —
T

Existing Purlin Member
Existing Rafter Member

Figure 3: CGI sheet - Slope type installation
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