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Type of installation L|gt;°t|ng Othel;)uses
A - Low voltage installations supplied directly from a public low 3 5
voltage distribution system
B — Low voltage installation supplied from private LV supply? 6 8
a8 As far as possible, it is recommended that voltage drop within the final circuits do not exceed those indicated in
installation type A.
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Individual Total harmonic
Bus voltage V at PCC harmonic (%) h <50 distortion THD (%)
V<1.0kV 5.0 8.0
1kV<FV<69kV 3.0 5.0
69kV <F<l161kV L5 25
161 kV<V 1.0

IEEE 519:2022 oluly 5y oo Suigo,ld jlxe wuoyo — § S50

Maximum harmonic current distortion in percent of /.
Individual harmonic order®

Isc/lL 2<h<l11? |11 h<17| 17<h<23 | 23<h<35 | 35<h<50 TDD
<20° 4.0 2.0 1.5 0.6 0.3 5.0
20<50 7.0 3.5 2:5 1.0 0.5 8.0
50<100 10.0 45 4.0 1.5 0.7 12.0
100 < 1000 12.0 5.5 5.0 2.0 1.0 15.0
>1000 15.0 7.0 6.0 25 1.4 20.0

TEEE 519:2022 [4] _obuly ol s> ol Suigo,bd jlxe duoyo — ¥ Ui
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Project :
Geographical Site
Situation

Time defined as

Meteo data:

Tehran

Latitude
Legal Time
Albedo
Tehran

Grid-Connected System: Simulation parameters

Energy Audit (ARDDARAN Co.)

Country
36.00° N Longitude
Time zone UT+3.5 Altitude
0.20

Iran

5148°E
1189 m

Meteonorm 7.2 (1985-1998) - Synthetic

Simulation variant :

New simulation variant

Simulation date

14/10/23 16h09

Module Quality Loss
Module Mismatch Losses
Strings Mismatch loss

Incidence effect, ASHRAE parametrization

IAM =

Loss Fraction
Loss Fraction
Loss Fraction

1-bo(1/cosi-1) bo Param.

Simulation parameters System type No 3D scene defined, no shadings
Collector Plane Orientation Tilt 34° Azimuth 0°
Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings No Shadings
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Model LG 260 S1C-B3
Original PVsyst database Manufacturer LG Electronics
Number of PV modules In series 22 modules In parallel 35 strings
Total number of PV modules Nb. modules 770 Unit Nom. Power 260 Wp
Array global power Nominal (STC) 200 kWp At operating cond. 180 kWp (50°C)
Array operating characteristics (50°C) Umpp 601V Impp 300A
Total area Module area 1263 m? Cellarea 1104 m*
Inverter Model PVS800-57-0100kW-A
Original PVsyst database Manufacturer ABB
Characteristics Operating Voltage 450-825V Unit Nom. Power 100 kWac
Inverter pack Nb. of inverters 2 units Total Power 200 kWac
Pnom ratio 1.00
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 W/m*K Uv (wind) 0.0 W/m?K / m/s
Wiring Ohmic Loss Global array res. 34 mOhm Loss Fraction 1.5% at STC

-0.8 %

1.0 % at MPP
0.10 %

0.05
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Project :
Simulation variant :

Grid-Connected System: Main results

Energy Audit (ARDDARAN Co.)
New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tit 34° azimuth 0°

PV modules Model LG 260 S1C-B3 Pnom 260 Wp

PV Array Nb. of modules 770 Pnom total 200 kWp

Inverter Model PVS800-57-0100kW-A Pnom 100 kW ac

Inverter pack Nb. of units 2.0 Pnom total 200 kW ac

User's needs Unlimited load (grid)

Main simulation results

System Production Produced Energy 348.6 MWh/year  Specific prod. 1741 kWh/kWpl/year

Performance Ratio PR  83.86 %

P ions (per i

kWp): Nominal power 200 kWp

T T T

Ls : System Loss (inverter,
Y1 Produced useful energy

Energy  [KWKWpiday]

Normalzed

T
Lc : Collection Loss (PV-array losses)

Performance Ratio PR

T T T T T T
0.76 KWh/KWp/day
) 0.16 KWhKWp/day

Pedormance Rato PR

New simulation variant
Balances and main results

T T T
PR : Performance Ratio (Yf/Yr) : 0.839

T T T T T T

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR
kWh/m? kWh/m? °C kWh/m? kWh/m? MWh MWh
January 83.9 27.75 4.23 137.4 1343 25.98 25.07 0.911
February 97.7 35.20 7.23 139.2 136.0 25.84 24.94 0.895
March 138.6 54.04 12.88 166.8 162.5 29.94 28.91 0.865
April 170.0 62.37 17.58 180.7 175.4 31.51 30.46 0.842
May 206.0 76.08 23.32 195.2 189.0 33.25 32.16 0.823
June 221.4 71.93 28.27 200.6 194.0 33.20 32.14 0.800
July 219.8 76.27 31.21 203.6 1971 33.26 32.21 0.790
August 205.5 66.49 30.70 209.6 203.4 34.09 33.04 0.787
September 170.2 47.14 26.09 198.1 192.8 32.80 31.77 0.801
October 126.9 46.33 20.36 170.2 166.1 29.64 28.69 0.842
November 923 33.04 11.62 146.0 142.6 26.77 25.87 0.885
D b 74.3 22.16 5.94 128.9 126.0 24.18 23.32 0.904
Year 1806.6 618.78 18.35 2076.4 2019.1 360.45 348.59 0.839
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb Ambient Temperature E_Grid Energy injected into grid
Globinc Global incident in coll. plane PR Performance Ratio

P
s

-y
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Project : Energy Aud

Simulation variant :

Grid-Connected System: Loss diagram

it ARDDARAN Co.)

New simulation variant

Main system parameters
PV Field Orientation

PV modules

PV Array

Inverter

Inverter pack

User's needs

System type No 3D scene defined, no shadings
tit 34° azimuth 0°
Model LG 260 S1C-B3 Pnom 260 Wp
Nb. of modules 770 Pnom total 200 kWp
Model PVS800-57-0100kW-A Pnom 100 kW ac
Nb. of units 2.0 Pnom total 200 kW ac

Unlimited load (grid)

1807 kWh/m?

2019 kWh/m* * 1263 m? coll.

Loss diagram over the whole year

Horizontal global irradiation

+14.9% Global incident in coll. plane

-2.7% 1AM factor on global

Effective irradiance on collectors

efficiency at STC = 15.94%

PV conversion

406.4 MWh

360.5 MWh

348.6 MWh
348.6 MWh

Array nominal energy (at STC effic.)

+0.4% PV loss due to irradiance level

-10.3% PV loss due to temperature

+0.8% Module quality loss

-1.1%
-1.1%

Mismatch loss, modules and strings
Ohmic wiring loss
Array virtual energy at MPP

-3.1% Inverter Loss during operation (efficiency)
N40.0% Inverter Loss over nominal inv. power
\5 0.0% Inverter Loss due to max. input current
N4 0.0% Inverter Loss over nominal inv. voltage
\00.0% Inverter Loss due to power threshold
N 0.0% Inverter Loss due to voltage threshold
\9-0.2% Night consumption

Available Energy at Inverter Output
Energy injected into grid

(P s) (Ghatd 395 059y 31 oolaiw! (63l dundd 9 (> pb azxuss = VO &

Lk f ey
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1. https://www.mehrnews.com/news/6578769/%D8%B4%D8%AF%D8%AA -
%D9%85%D8%B5%D8%B1%D9%81 -
%D8%A7%D9%86%D8%B1%DA%98%DB%8C-%D8%AF%D8%B1 -
%D8%AF%D9%86%DB%8C%D8%A7-
%D9%BE%D8%A7%DB%8C%DB%8C%D9%86-%D8%A2%D9%85%D8%AF-
%D8%AF%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-
%DB%B7%DB%B5-%D8%AF%D8%B1%D8%B5%D8%AF-
%D8%A8%D8%A7%D9%84%D8%A7-%D8%B1%D9%81%D8%AA

2.ISO 50002-1. (2025), “part 1: General Requirements With Guidance for Use. International
Organization Standardization”.

3.IEC 60364-5 — 52 Annex G. (2009), “Low Voltage Electrical Installation — Part 5-52:
Selection and Erection of Electrical Equipement — Wiring Systems”.

4.1EEE 519. (2022), “IEEE Standard for Harmonic Control in Electric Power Systems”.
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