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FIRST SOLAR PVWatts V1 SAM 2013 PVSyst 6.02
Modeling Steps DESCRIPTION OF LOSS DEFAULT DEFAULT UTILITY-SCALE DEFAULT
A FACTORS LOSS FACTORS LOSS FACTORS LOSS FACTORS LOSS FACTORS
(Calculations) (from First Solar) VALUE VALUE DEFAULT VALUE VALUE
Albedo (Snow, no snow) 0.2 (No Snow) 0.2
g
o POA Orientati Incident Total Irradi
b= Unshaded rientation | . \culated Irradiance gain due - neident fotal Irraciance Incident Total Irradiance . .
3 T Normal to module tilt Transposition on POA on POA Calc on Plane of Array Calc Global incident in coll. Plane Calculated
% \ncident on Operation (no back track option)
3 Plane-of-Array SuboptimallPOA Loss due to wind-stow
=S (POA) Ori‘:sntation or non-operation of the Tracker wind stow losses Tracking error 100% Tracking Error 100%
c tracker
= F t | Irradiance loss due to far
- . rom externa
c POA Irradiance blocked b Irradi loss due to hori . . Shadi
(7] . . v rradiance foss .ue ©horizon Far Shadings / Horizon Shading 100% ading sources, (= 10x PV Field) Horizon (Far Shadings)
T distant shading shading on subarray page ) )
g e.g. SunEye horizon shadings
= i I i I t If-shadi
@ PO (R e b_|OCkEd by rradiance loss du? o Near Shading on Global Shading 100% Self-shading Calc for fixed tilt only Near Shading Factor 1
= near shading row-on-row shading on array page
(] POA Irradi blocked b A | I - 95% Yearl Monthly Loss Fact
£ rra -|ance ocked by verage aanua energy loss Soiling Soiling 95% Soiling b earyf)r onthly oss- actors 3.0%
@ soil on array due to soiled modules monthly table Applied to POA Irradiance
=
= POA Irradiance blocked by Shadin 100% Yearly or Monthly Loss Factors 0.0%
snow on array 8 5 Applied to POA Irradiance -
Spectral Content or Air Mass
[Temperature calculated using 3. N Free Standing = Uc = 29 W/m2k
. ) a=-3.56, b =-0.075, Thermal Loss Factor used in thermal . 5
Cell Temperature coefficient emperical model dT=3 model Air Duct: Uc = 20 W/m?>-k
(a,b,dT) a Fully Insulated: Uc = 15 W/m2-k
Spectral/Air Mass Correction Air Mass Correction Calc (Sandia Model) Utilisation Factor (UF) Calculated
=
2 5
o £
Q Incident Angle Modifier (IAM o
o . . Irradiance loss due to glass . 4 ( ) % Incidence Angle Modifier (Array Irradiance loss due to reflection that
o Incident Angle Correction IAM Factor on Global ) h or Irradiance loss due to glass Calculate . . ) .
- reflection & absorption . . o Incidence Loss) (IAM) increases with the incidence angle
= reflection & absorption =
[T
= Module Efficiency at Operating Energy loss due to operation Non-STC Operation Non-STC Operation -0.5%/C Module Performance at other Calculate Module Performance at Calculated
Conditions other than at STC P temp corr than STC other than STC
N . N late Rati N late Ratil
Module Rating Correction amepia e_ ating 95% S e_ L 100% Module Quality Loss Function of selected module
Correction Correction
Light-induced Degradation Light Induced Degradation (LID) Loss module specific
Factor
Module Degradation
Losses in Diodes, Connectors, E loss due to DC
= g E nergy loss ) u? 0 array DC Health Diodes and connections 100% Diodes and Connections 100% Voltage drop across series diode 0 volts
3 E- uses... variability
wv
2 & R - -
8o Losses in DC Wiring Energy loss due DC wiring DC Wiring Loss DC wiring 98% DC Wiring Loss 98% Global Wiring Loss fraction at STC, or 1.5%
=] resistance Global Wiring Resistance




FIRST SOLAR PVWatts V1 SAM 2013 PVSyst 6.02
DESCRIPTION OF LOSS
Modeling Steps DEFAULT DEFAULT UTILITY-SCALE DEFAULT
g. L FACTORS LOSS FACTORS LOSS FACTORS LOSS FACTORS LOSS FACTORS
(Calculations) N VALUE VALUE DEFAULT VALUE VALUE
(from First Solar)
- Current
-S MISI’T\::C.h b e | duet qul Celli dul dulei 1.0% Power Loss at MPP
nergy loss due to module . ell in module or module in arra
Y ring 8y 3 o Module Mismatch Mismatch 98% Mismatch 98% ) v 2.5% loss at fixed voltage (not at
= 2Mod MPP Voltage manufacturing variability mismatch MPP)
] T
=] ZMod DC Out | Mismatch within
% Array
=
= Energy loss due to off-MPP B
< Not at MPP gy. . Inverter Limitation Inverter Behavior at Limits Maximum AC Power
tracking (clipping, etc.)
(54
(=]
] DC to DC Efficienc = imi
b Y Energy loss due to inverter - =] SolarEdge Power Optimizer
Q L Inverter Efficiency H
o efficiency Inverter Model with clipping. 3
DC to AC Efficiency Includes cooling, and nightime Calc 2
tare loss. < - Inverter Efficiency Curve based on
Q g_ Inverter Efficiency L
P4 . " o Euro, CEC efficiency, or Custom
° Inverter Efficiency Adjustment =
G Inverter and transformer 92%
a Inverter Loads, Energy consumed by inverter . . . .
. ) Inverter Cooling Inverter cooling Fans and night consumption
Fans, Controls... cooling & heating
Dayti ifiy night
. . . . aytime (can specifiy m% Calculated Iron Loss 0.10 % (14 W)
MV Transformer Daytime energy lost in medium| disconnect) energy lost in 'low- - .
» MV Transformers Step-up transformer 100% . ) default. And Resistive/Inductive
= at Inverter Output voltage transformers voltage side' between inverter and
o Losses at 1.00% of STC
£ transformer
o
b7
c Daytime (can specify night
° Daytime energy lost in high disco:nect)(ener i’ Ios:’inghi h Calculated Iron Loss 0.10% (14 W)
L HV Transformer yvolta . tri\r/wformer g HV Transformer Voltage side’ at thgeyout ut of%he default. And Resistive/Inductive
€ € i Losses at 1.00% of STC
transformer
Q
< » Tracker Motors Energy consumed by the Tracker Motor losses
5 'g tracker motors and controllers
£ O
s = i
o Data Acquisition & Aux Daytime energy‘ c.onsumed by Data Acquisition & Aux
DAS and auxwlﬁry |loads
) .
< Plant AC Wiring Losses Energy lost d"_Je .to AC wiring AC Collection Lines
c g resistance within the plant
m 2 AC wiring 99% AC wiring 99%
a2 a AC Wiring Losses to Energy lost in first transmission
3 2 g' ‘gy L Transmission Line #1 AC circuit inverter to injection point 0%
- Interconnection (Meter) line to grid interconnect
)
g AC Interconnection Capacity Energy lost to control the AC Interconnection
E‘ ,3 Limitation output at the LGIA limit Capacity Limitation
g i Credit Credit f lost i
] Utility Line Loss redit Lrecit for energy lostin Utility Line Loss
£ transmission line(s)
System Availability: component
£ =
g g_ outages, System availability 98% System availability 100% System Unavailability 2% at 7.30 days/yr (3 periods)
2 g loss of grid...
)
System-Wide Degradation Age 100% Year-to-year decline -0.5%/yr




FIRST SOLAR
T— - PVWatts V1 SAMI 2013
(Calculations) RIPTION OF LOSS FACTORS Lo perauLt | FIRSTSOLAR PVSyst 6.02
(from First Solar) ssractors | Oo T | ivpLementaTion | Loss Factors | Dere T b uTiTY- PV*SOL Expert
> OF LOSS FACTORS UaLUE | 'MPLEMENTATION | LOSS FACTORS SCALE ,MPLS:n:" 2013 DIFFE! PR-FACT
OF LOSS FACTORS DEFAULT ENTATION | LOSS FA DEFAULT RENCE PVsi
3 CTORS Sim v2. i
< Albedo (Snow, no sn CaLue | | OFLOSS FACTORS VALUE BETWEEN PUSyst6.02 4 (SunPower) SRCLin house model "Tester”
3 . o) V5.64 8 6.02 IMPLEMENTATION OF LOSS FACTORs | "05° FACTORS DEFAULT Implementation of messurements
o 0.2 VALUE Loss Factor LOSS FACTORS o::ﬁu Implementation DLE;:R'"ION OF s
q E of Loss Factor S FACTORS | LO! DEFAULT imv2.4
2 - . s S FACTOR
e Srvo(w;j The Aedo companent s th rdiance (SunPower) VALUE IMPLEMENTATION OF | LOSS FACTORS | DEFAUL TESTER
= POA Orientation N ) 02 ey e e by e | Yoty o ossFAcToRs LTVALLE | IMPLEMENTATION
2 ormal Operation | Calculated Irradi . - Mo~y Globor (1512 where = Monthly Loss Usualy not stated OF LOSS FACTORS
= rradiance gain due to Incident Total Plone and pis the albedo coefficient. May 02 since taken as Diff Albedois anin
a5 € Transposition Irradiance on I e defined in monthly values (snow) Factors determined b ifuse reflectivty or e
module tilt on POA Cale POA incident Total METEONROM & reflecting power of 20% istor o power | User chosen
o cier T - - : \ nge . contibutor to power .
(no back track ooy | Cale  Global Hay Model Highly depends on the diffuse part (with e ettt | Abedoper | AROCRIR?
T < Track o n;\ane of incident in as Default any transposition model) Incident Total combinations of tit & month snow
! v n on incidentangles
g | Traker not ] rray oll.pane V6P Mo Difsmode 1 ot v o) wadanee | Y et =
E orkin X ) = Liu-Jordan (Erbs| . on Play alculated lobal plane-of- jane-of-Array
o] Sul N . . misalignm solar irradiance normal anisotropic sky models; imported fr
g boptimal POA Orientation isalignment ot g ot Calculated Not diplayeoss | Globalincident | Ty, eteonorm
= on flat-plate PV gain/loss in the pusim | 1 €oll- Plane etc.
'g Tracker stow due to wind Tracking loss table Allows no tracking
g Tracker wind 100% feve
£ rckervin e - Error Loss due to tracker Tracker . Static loss applied at the | Tracking Error —
E racking error | 100% drift misalignment | 0:3% for CPV. array level. Dynamic fi user defined
loss 0% otherwise model is under rom not tracking limit
optir g limits or
Spectd stk mechanial i development acing steps;
¥ acktracking . & '
@ €
alculate Spectral Content or Air Mass
Spectral sftfor |,
al
cdTe c For Amorphous modules "convolution
integral between the incident spec
z
calculations spectrum effectively usable for generating )
- _ photocurrent” Reference to thi
A Irr.adlance blocked by irradiance loss d . e o s oo ot ot measured
distant shading ss due to horizon | far shadings / F i aevmeatorcare ‘ o st
" shading Shading o i rom Irradiance loss acont from sy atitude; 1000 bins 350-
= Shading 100% ing | external due to far s n beam component as either ‘on’ or off. constant factor 1050nm
8 on subarray | sources 210, ome difuse effect. "ntegralof an isotropi adit e e e
2 o ures : XPV | Horizon (Far ot orincrspnae oy the pine shove | IFradiance loss diffuse conditions
g von o ield) Shadings) D
. factor based on distance to far shadiny d
E rradiance blocked by S unEye Srp‘zzmn e o lYlE:hr:hydqu::’::::wuw herivon No Shading Cﬂfffecson factor Loss due to shade o
. ings size. Albedo decreases a inereases in or hori m i
'8 TeErhEding ce loss due to e shacing g mma::?n:m e ronuct | shadings Shado‘::g Calculated ‘frcm Site Shading | external Plenrcs(m site shading | Far Shadings /
o row-on-row shading on Global Cale Shadi cal environmental Loss cources put (monthly or | Horizon user  Oirace rrodiance
] ading 100% Self-shading | C1¢ o No shaing, inear (" obstructions | |nnual) applied at the | defined ev only when sun
£ ) . ‘ 4o shadingaccoring o mose
£ POA Irradiance blocked by Average only Factor ot :K: (:_::';"bgeht:(’fu%)loreler.mca\ Calculated o
& soil on array ge annual energy loss due | e e e e | with 30 model Calculated ofecon octer Loss due to shade ca Internally-developed
= . oiling beam oaly). 2 n utual Caleul alculated for all -developet ” .
to soiled modules 8 | Measured Soiling 95% 95% Yearly or " shadowing oted from within the | MY | systems except seomaiymodel | g orors
4 Soiling | monthly Monthly Loss V5: DC Array array Shading Loss | resentr | | (205 2y SaohE i 100%
s 5 o rooftop or every interval in the | shades" (pol
POA Irradiance blocked b e Applied to 0% V6: Irradian Completely depends on the situation, | 0P 19%5€ simulation et moieied
Y pon . ce | Default value doesn't make sense. due to 0.0% Correction factor
T O BT ludedin Vear s Pollution for effect due to | Calculated Irradiance loss due static annual D
Solling Shading oo Mondbiyvoss soiling e o 44| sallingLoss (serspic) b\;z:dm:nr;odzl s [oomsoticos | usehoice
r dynamic imber Vincrease n dry | ~0.1-0.25%/dry day
Factor ) periodsand wash | ~ v
Appli ds 0.0% Included in the soiling factor. No o e e el st awah e
pplied to information about "Lyiny P utput losses to wash clean
POA il ying snow" in the due to 0.0% Correction factor
) . 9 production s
Inciden R \rrad Irradiance Pollution for effect due to 0.0% o ttozerofor | Monthly input
t Angle Correction 1AM fance loss , snow coverage Snow Cover e S2vs it now cove; or ¢ .
Factor on Global due to glass incident Angle Incid Loss rmined by user input or xponential drop
reflecti cale Modifier (1AM) ncidence | Irradiance loss Calculated for each " from weather data, Planned | SMOW 055 from | with user ch
P & raasne e Angle dueto ASHRAE model f!hsh”b"”av using tobe includedinnext Psim | TMY snow oot
ecton e ith 56,01 0.0 ) elesse ep
I\Dssdue to Cale N(\:dvﬁer reflection that crystalline modules, or user d:f:md ncidence depth
glass reflection rray incre: i il e ne Angle Modifier
FE ey ases vith profle. Calculated as an integrl (ke for | (i Calculated. Default <
e the incidence i rray | 1AM atan angle of 50° Camection actor
i os5) (1AM) N ° nt|incidence Loss 5 or effect dueto | G Based on model Incidence A
Spectral/Air Mass Correction ngle Lm?mmd isotropic). This is the ) ) is 95% v alculated | 0000 :; Angle-of- Modifi Angle curve fit to x% at
jominant contribution. Incidence Loss | CAlculated Incid 'Er(L"av 75degree loss from
lence Loss) = bear .
Air Mass Calc N Calculated Spectral Correction applied onl Sandia Ph o ' zssu':"ce‘;’:ﬁ::":
L || oo stisation | (cored, ectral Corret nly to Losses due 1o otovoltaic | Beam Fraction =~ from diffuse
b et on. Possibilty of using | d Array Performance
) f{air Mass and the Spectral correction of the Sand eviation rom Model
Kt) model when using the Sandia model by e P - Default valu ) *
o e
Calculate Cell Temperature Temperature PV modules in the simulation. " Spmium A s;[:c:r';?:l:um Technology | depending on Air Mass e
E" emperatu 5 iations | dependent | cell technology Adjustment |  CAlculated Extrapolated /
H using 3- 56, hermalLoss | Ue e ita"d"" \5.64: User can | TemPerature calculated using thermal o o
S . c = 29 W/m?k i model. "Determi from sRat
S Energy lo coefficient | ° p opt to input etermined by an en Freestand i 3
= ss d i 2 Factor used N ergy ing installation:
& Y ue to operation Non-sTC perial | 0075 (& i mod‘"l AirDuct: Uc= | default NoCT | P3lance between ambient temperature | Thermal L ATy = 20°C R
w other than at STC o Cale o ar-3 |8 el 20W/mik | (45C) as opposed | 219 Cells heating up due to incid al Loss | Roof integration, rear Module
< peren g s (energy  Fully Insulated: | to using posel irradiance” if no wind IO M usedin | ventiton: ATy =30C temperaure | T oS e i
2 Modul il g balanc) | U= 15 wjmtk | Uvcoetiients, | CeTault added to et soged | hermal mode! Roof or facade ntegration determined | locelvotoBe & | Operating 1 r
- 3 nis 1. " venti . current B rom NOCT
] ule Efficiency vs. Temperature 2 m/s reeerentiaton A= o sl v B  oemaly developed | rascinne
ing i fjustment 5 energy bal =
= temperature gy balance model | exponential wind atws=0, falls to 0 at|
g wonsire | 0w situation 10msn
lin msh-1
H Operation | tem) o
S p corr - oo stnding - Uc Correction factor
- Module ‘mal Loss 250 8 for effect due to
] Performance factorusedin | =22 VI module
» thermal model ir Duct: Uc = 20
E} Modul ! e o odel u temperatu
o e Efficiency vs. Irradiance stother than (energy balance) | /MK Module moaule | Caleulated
E stc el Fully Insulated: Uc Performance temperatur
Performanceat | =13 W/m'k Calculate d
Performance 2t Corulated at ed etermined based Modelled from
Onediode model other than STC on..) Sandia Photovoltaic | LOW ight losses | Calculated,
) Correction factor Array Performance | (200W/m?) | defaultlow light
Module Rating Correction Sewirons ficoney - Tenpee “
Nameplate b‘O:ﬂHadunce Coleuloted efficency e o | Eficiency vs. Te;“l’efﬂmre data from LFM
ehaviour of PV leratin,
Na the stands Irradiance 3
CcRa(mg % anaz:\;ze 1 1/8 of the distance | V% 12 theinferior | Default i modues o | Adsiment e
rrection 00% Module | a1 the distancs /2 the n aultin VS: Half the inferior tolerance. | P12
Correction Quality Loss | high tolerance | ¥ 1/4 the olerance bDefau\t inV6: a quarter of the distance | 2" <
o ot etmioon low ama | between low and high c orrection factor From datash
Light- ) specifications " X igh tolerance orrection No C ' asheet Ny
ght-induced Degradation ighspecifications | specifications for each orecten w2 | Caleiated wlerreearss | o Fetimated on o per SKU
wer tolerance a jven /median
subarray delwe:::e it Wmsm;m:v’r e e remtive r\ﬂum: Flash | 0% if no flash ‘hkﬂs\s from flash data Pactual /
Light T m : fjustment | data available | | t2ken 3t manufacturing i
e Inuced bt induced et | to nameplate rating s o sanpawe. | Prominaluser 100.0%
Mod = egradation Domradation | 0% to 10% range of modul choice
odule Degradation ebradeton modulespecic| | e ation ige of input values. No -
Factor (LID) Loss Factor ii”;fﬁllde;auhvame possible (depends 5
added in 6.02 e technology and qualit e
. . quality) " crystalline s .
asonal Annealin| odule LD | modules, 0% for ser defined
8
Adjustment | non-Boron (should be technology
u doped crystaline allowed by specific
modules manufactur
a Losses in Di "
in
2 Diodes, Connectors, Fuses... Energy loss due to DC array Covered in'
I in System Wide
variability DC Health 1.50% Diodes and Degradation tear/year | faﬂl’er 05
100% Diodes and elault 0%l
connections Diodesand | o0 Voltage drop Some thin film
aurss et | 0vols May be specified in the wiring loss only llows
iode definitions Losses in 0% better autumn/ | UP O £5%/Y
Diodes d worse spring
Minor contributor to
totalloss; accounte for | "t Mmodelled
in DC Wiring Loss yet 100%




SRCL in house model "Tester"

FIRST
SOLAR PVWatts V1
Modeling Steps SAM 2013 v
¢ DESCRIPTION OF LOSS FACTORS Syst 6.02 *
(Calculations) y Loss Facrors | PEFAULT FIRST SOLAR PVWatt: Ty PV*SOL Expert
(from First Solar) htg | MPLEMENTATION | L0ss eacrors | PRt WeLEMENTATION sca $AM 2013 PRFACT PVSim v2.4 (SunP:
° g OF LOSS FACTORS VAWE | "WPLEMENTATION | LOSSFACTORS | ey || INPLEMENTATION | Loss FacTors DEFAULT DR .4 (SunPower)
n > VALUE OF LOSS FACTORS VALUE N - DEFAUI e remens
2 a . ) V5.64 & 6. IMPLEMENTATION OF LOS: LOSS FACTORS LT Implementation of]
S Losses in DC Wiring Energy loss due DC wiring so2 S FACTORS VALUE tementatonof| o5 ppcrons | DEFAULT | maemenson | CSET oe
. bcwiingloss| 15%@ o pE— VALUE | of Loss Factors (sjn:,cmks LOSS FACTOR VMSS IMPLEMENTATION OF | LOSS FACTORS TESTER
sTC wiring 98% oCWiring | oo, Loss fraction at Default of 1.5% at STC, or calculated in e LOSS FACTORS el iy
Loss sTC or Global 1.5% mOhm based on detailed wiring Cable length Correction factor OF LOSS FACTORS
o iing computation. Calculated at each and Cross 10 meters for effect due to ! Either an annus! 55 O
simulation st * sectiol Calculated DC Wi al loss OR
Energy loss due to module Module 10 ot eoes it ) ’ vl fionon o CUIE | qonasg | |nepieaeaeniaeds| pewg
; " " % 0% 2.0% P " f iring L 12
C ; manufacturing variability Mismatch | %% Mismatch | 98% M cellinmoaue 7% FE wer L0552 | still some work to do on this topic. ks R
urrent Mismatch in ismatch | 98% or ";Ddule N lossar | 40% loss atfixed Especially include possibility of Mismatch due Based on
e yer— rray ol oitogs (not r | ImPOTting specified set of modules, and Corr
é Vot 3 to module mf ection factor
Mism:tch in Al 8 Energy Loss due to Temperature mismatch - not atDM:ie) MPP) version s.64 | €valuate the mismatch evolution with var\ablhl"y ¢ o foreffectdueto | Calculated m;:io'
in N default annual d ion dispersi .
. rray Gradient aults al degradation dispersion mismatch Laschinek and
5 Wagner
s Energy Loss due to partial Mc:iu\e current& | Module Applied as a static loss
2 A string voltage | Mismatch | 0. to the array volta
S <hadin shading 8%-1.0% ge | notmodelled
z ZZMMO: DC Out g Factor Mismatching due mismatch Loss Loss just before the yet
od DC MPP . to shadin inverter
E — according to e
> ergy loss due to clipping due to strings within string and Calculated
I utility constraints array is
= calculated
Energy loss due to clipping due to
high inverter operating temperature
Not at Array MPP
Energy loss due to imperfect
user can define
MPPT Inverter Vi behaviour 0%, constant
Behavior at laximum AC Correction factor outside mpp efficiency or
Energy loss due to clipping due vert Limits Power for effect due to limits and over | constant Pmax
Y IppI! er MPP tracking | Estimate Pin
2 to inverter capacity limit Limitation efficiency of e
%] Mi inverter
o in imi i
g =] DC to DC Efficiency and max Power limits, Min B‘:‘VE"E’
and max voltage limits ehavior at Calculated Estimated based on
Energy loss due to inverter [ Sojeredge L e
nverter Pow: No mi elie
. iy er o mismatch losses, hadi
2o efficienc ffi Cale , near shadings | MPP match,
o DC to AC Efficiency Y iciency Model with g Optimizer are defined as 'linear' thuen;ymg Calculated
clipping. g
9 H Inverter DC not modelle
d
< c;:;::?nd e ; iverter Limit Loss, Sandia Perf yet
. ) y _, J orma
o Inverter Efficiency Adjustment nightime tare g nverter | Ghaency Cune Also customized efficiency profile. | | v e | et 2 Modsitorona
a 8 Efficienc ased on Euro, " I 3 nverter et with inverter Efficiency El
loss. Y Ceeeffiiency. MTy be defined for 3 input fficiency Calculated oo iy Calculated efficiency and Loss, Calculated |3, Connected
Inverter loads, Energy consumed by i Inverter and or Custom voltages. Curve operating limits | Inverter AC- g bazl:whaclécwmm 2 vl
arrectionfactor for ; § basedon i
Fans, Controls... ; Y\nverter Inverter . transformer 92% Cn«m;uc:nswju Capacity o da(l:verter S;'rw‘t;len‘cyfrom
cooling & heating Cooling ale verter Cooling imitation of meerier | C2lculated Clipping Loss et
Inverter | Fansand night |  and auxillary Stand-By (Stzing ratiol mode!
cooling i ion added Consumption Datab ?"E,;\m factor
in6.02 and Night atabase or effect due to With |
MV Transformer Dayti i ’ 0.3%n: Daytime (can : Consumpti ran. | Coleted | (IR Copturedin LV
4 at Inverter Output ytime energy lost in medium- v ) ‘;/" specifiy night e y and night Auxliary Load Loss | "ot medelled
o 0al yet
£ voltage transformers Transformers | 0.7% full Step-up y disconnect) | oo i 0.1% T (below)
S load oty | 100% energy lostin Oof0 0 0 be developed soon: tool for Comecti
S Tow.-voltage normalizing to the Transformer orrection factor Annual i Anual loss percentage OF
< side’ between nominal power for effect due to Without stand Padmount/inte 055 | | variable loss calculated as a
g inverter and P medium voltage Calculated ! grated dependent on function of no-load loss,
E edum vola by and night Transformer | Proect e peak variable loss, andgrid | Simple loss %R, x% at Lt
. . Los: es: 100 voltage factor. Ability to v st
HV Transformer Daytime energy lost in high- » 0.1%no Daytme fcan S | Comm Rooft 00| | spefywhether to nclude
load / specify night nighttime loads
voltage transformer Transformer | 0.7% full disconnect)
i ey | Defaltis0.1% of
) high-voltage Pnom (AC) Correction factor Annual loss percentage
side' at the for effect due to Annual loss OR variable [o
T8 Tracker Motors Energy consumed by the tracker | Tracker Motor autputof the e | Coleuated o Tanstorer | ‘v e, oo i
23 motors and controllers losses cale transformer transformer ovandnighe vl S B i
es & Comm
3 — ! variable loss. Abiltyto
5 Data Acquisition & Aux Daytime energy consumed by Data floof: 100 specify whether to
200 in ni ime
DAS and auxilliary loads Amu:mo" &1 wees clude nighttime loads.
ux
i | w A:xmary R Colns;an; b\tlxads not modelled
Plant AC Wirin, Energy lost du - oadLoss, | dependent | | 2PPISC BOI 1O vet
< c g Losses rey ue .tO AC wiring | ac collection ) MV Auxiliary | Res:0 specify whether to
£ resistance within the plant e 1% Lond Lows || Comm Roof:o | | include nighttime | not modelled
0 - load:
g & oads. yet
s > Correction factor
! a .
AC Wirin A AC wiring % for effect due to Annual loss percentage Of
S g Losses to Interconnection | Energy lost in first transmissi . ACwiing 9% powerlasanac. || CIcted v Cotector| 0 T |t s
(Meter) O ission | Transmission | low voltage wiring Loser|dependenton| | funcionofnoosdoss, | Simpleloss | IR, xhat Lst
Al ) eak variable loss, and gri 4 ste
o grid interconnect Line #1 AC circuit Specify the cable length and projectype | | ® vow:ge‘oac{m aene
" inverter to % diameter (or resistivity) Either Correction factor Annual
@ - - i P nnual loss
S AC Interconnection Capacity Energy lost to jection point before or after the transformer if pngrfglf::x dependenton | | Anualloss percentage
o nnect! control the output any Calculated Transmission | project type ORvariable loss
= Limitation ACnterconnection medium vol vos
® at the LGIA limit Capacity Limitation|  C21C wm: oee Line Loss Res:0.2 calculated as a function
g Comm Roof: of no-load loss, and peak
2 Should be defi variable |
] o - e defined through the 100 e
= Utility Line Loss Credit for energy lost in ‘ Pnom(AC) inverter capability. Curtail I Interconnect Applied by
enerey Uity tne Lo urtailment loss pplied by constraining
transmission line(s) | Cale due to LGIA limits | CUT2ment Project- calculated system output at
Loss specific the interconnect to a not modelled
System Availability: component spectfed imit
» " =
5 outages, e o e || iy
s loss of grid... energy 0 System . System - This can be scheduled as a specific processing step (if
o estimate availability avaiability | 100% System 2 a; 7.30 system | “fraction of time or number of cotimated copleable)
€ Unavailability :::D";s(f ‘::“:}lbﬂ'\tv days" Periods of unavailability can Correction factor | depending on Annuzl energy loss Sg‘&hn;uwdmndmg o
: acdedin6.02 | also be defined randomly before for effect due to | "mberofkey due to component | Annual ‘cv;";r:s;if;:m
E the simulation availability l:‘z’\";?:ve:r‘!; ':"l::dagre;:;s"ssif Availab\\\(y 98-99%/yr reducing AC Fnergyy random u ol
AL i or transform g oss output of every interval | dOWNtime ser choice
- s stem e Degradation S et convinend
vailabil
Age 100% Year-to-year 0% paforc. availability loss
-0.5%/yr 507w
ot year o forthin-fim
it 0% for effect due | (dependingon system Degradation applied
degradation of ms{m,m.w, components over y in PVSim's post-
o medutes | amement time, dominated 0-25%/yr processing tool for
dforon s by module calculating long-term
review) degradation production




