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Introduction and Basic Information

1.1 Introduction

SUN2000 Planning Tool is used for PV system designing with SUN2000 series string inverters.
Based on different countries and regions, users can use it to do PV system designs with
different PV panels. The objective of this document is to describe how to use SUN2000

Planning Tool.

1.2 Basic Information
1.2.1 Languages

Three basic languages are provided: English, German and Chinese. Users can select the

languages in the right side as shown in picture 1.

HUAWEI TECHNOLOGIES CO.,LTD. Version:
\ " Huawei Ingustrial Base 112
w\\ie &5
-
HUAWEI [ "
l PV Designer
Inverter Type PV Module Type
......._ MPPT A MPPT B
Manufacturer Manufacturer
Ambient Temperature . .
D o s o] [ ~

X -
1T | 20T | 0T
Mounting Mode Model Model
|- —l — Module
* T.emperature rise ‘ IER-250D-24 B ‘ IKE-250D-24 B
25T

_ Module in Senes  Number of sf Module in Senes  Number of s
[= 5[ - ER=E

Czechoslovakia

Inclination Azimuth

[ [ o F

Irradiation on module 1076 KWhim?/a

49.55%  Inclination Azimuth

,—B Latitude

Prah:

. Longitude 1367° | 27 E [ o E
Global Irradiation 1005 KWNM*a  |radiation on module 1076 KWh/m#/a

Picture 1 Languages Selection

1.2.2 Location
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Over 90 country and regions are provided in the planning tool. In each country and region, main
cites are provided. When the location is selected, the latitude and longtitude will be shown. The
irradiation is decided by the location and the data is sourced from NASA.



Manufacturer Manufacturer Manufacturer
Ambient Temperature
min: nom: CETC Solar B CETC Sclar B CETC Selar E\
20C
Mounting Mode Model Maodel Model
Module
temperature rise I IRE-250D-24 B I ZRE-250D-24 B I IRE-250D-24 B
25 T
Module in Series Number of 5%5 Module in Senes Numher af Module in Series Numher of x%s
3 52.25° IncIInatlon AZImuth Inclmatlon A2|muth IncImatIon AZ|muth
. [= ] [=] [=] = [=]
““Longitude  13.15 =] (=] (-] = =
1004 KWh/m#*a
‘ Module number:
PV Mominal Power: 11,5{)0 Wp 5,750 Wp 5,?50 ‘Wp
Umpp(min) at 55°C 663.64 V 663.64V 663.64V
Umpp at 45°C 686.99V 686.99V 686.99V
5 & Umpp(maxjat -1C 79442V T94.42V T94.42V
EE= -1 938.86V 938.86V 933.86V
| Uoc(max) at 1;‘, LE LN oK R oK e oK

Picture 2 Location Selection

If the loacion is not provided in the tool, you can add a new location as illustrated in picture 3.
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Picture 3 Add Location

1.2.3 PV Module Type

Over 300 companies’ are provided in the tool. And for each companiese, different type of products are
provided. For different MPPTs, user can use different PV mdules.
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Picture 4 PV Module Type

If the PV Module is not provided, new module types can be added to the database.
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before pressing the "DEL" button!
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Picture 5 Add Module



1.2.4 Inverter Type

Inverter Type can be selected as follows:
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Picture 6 Inverter Type
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PV System Design

Several factors will affect Solar PV System’s yield, they are: Temperature, DC voltage, DC power and PF.
This section with coverall the factors.

2.1 Temperature Effects

2.1.1 Ambient Temperature

Ambient temperature should be edited by the user, according to local temperature.
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Picture 7 Ambient Temperature

2.1.2 Mounting Mode

Three mounting modes are provided: Roof top, Ground mounted and Build-on-tracker. For different
modes, temperature increases will vary.For Roof top, the temperature increase will be 40°C; for Ground
mounted, the temperature rise will be 30°C and for Built-on-trackers, the temperature increase will be

25°C.
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Picture 8 Mounting Mode

2.1.3 DC Voltage Calculation

This calculation is base on PV modules temperature coefficient to avoid system DC voltage rising above
the inverter specification. Normally Uoc voltage is not allowed to over 1000Vdc at minimum ambient
temperature.
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Picture 9 DC Voltage Calculation
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2.2 DC Input Voltage and MPPT Power Calculation

+ DCinput voltage: According to inverter efficiency curve, SUN2000 will have highest
efficiency at MPP voltage 600Vdc (the inverter working at one stage, boost circuit is bypass).
So the string voltage is designed at 600Vdc MPP voltage for higher efficiency. In some
cases, to achieve optimum system costs, string voltage configurations may be lower than
600V and the numbers of strings will increase accordingly.

For three inputs, it is recommended that the three input voltage is symmetrical. The reason
being, when the MPPT voltage is symmetrical, it is easy to control them working at one
stage condition and increase the efficiency. If one MPPT voltage is 500, and one is 600, the
boost circuit of 500V input voltage will start to work and two stage conversion will be in
operation.

. MPPT input power: There are two strings in parallel for each MPPTs. Normally, the
maximum short current for each string is about 8.3A, Two strings is 16.6A. So the maximum
current is limited at 18A. ThePower limit for each MPPT is shown within the table below for
the different inverters. This setting can meet all the requirements of current PV modules in

the market.
TYPE SUNZ2000 SUN2000 SUN2000 SUN2000 SUN2000 SUN2000
8KTL 10KTL 12KTL 15KTL 17KTL 20KTL
Each MPPT 6KW 8KW 9KW 9KW 10KW 12KW
Power Limit

—’Mo'dme in Series  Number of strings Module in Series  Number of strinas Module in Seriﬁw
| 2 | 2 =2 | 2 = |1 (= | 2 ] | 1

[l [~ -] L] (o)

Latitude -37.22°  Inclination Azimuth Inclinaton —  Azimuth Inclination Azimuth

ongitude 1751 | 27 | |

| 15 [~ 2 [ | 15 ] 7 [ 5
1535K iati le 1189 kWhim#a  Irradiation on module 1189 kWh/m2a  Irradjati Whinifa

]t) L)

Madule number: 44 27 22

PV Mominal Power: 11,000 Wp 5,500 Wp 5,500 Wp

Umpp(min) at 65 T 61245V oK 61245V 0K 61245V oK
Umpp at 50T 645.95 V oK 645.95 V OK 645.95 V oK
Umpp(max) at -10 C 779.98 V oK 779.98 V 0K 779.98 V oK
Uoc(max) at -10°C 921.80 V oK 921.80 vV 0K 921.80 V oK
Uoc at 25T 82940V oK §29.40 vV OK 829.40 vV oK
Max. MPP Current : 1570 A 0K 785 A OK 785 A 0K

Picture 10 DC input votage and MPPT Power Calculation



2.3 PF setting & DC Input Power Calculation

Layout factor: This factor is decided by the EPC engineer, basing on their experience in different locations. If
the direction is South, the figure should be smaller. If the direction is east & west, it should be bigger.

Cos(o) setting: This figure is decided by local electrical company. 0.9&0.95 is common but this must be
confirmed locally..

DC input power alarm threshold:
If cos(¢)=0.9, Maximum total input power will be: Max. AC output apparent power kVA*layout factor* cos (9).

If cos(@)<< 0.9, Maximum total input power will be: Nominal AC ouput apparent power kVA* layout factor*

cos(Q).

Layout factor 147 4 + Total Input Power:  22,000Wp 0K

[PV Parameters (STC: i

Manufacturer CETC Solar CETC Solar CETC Solar

Model ZKH-2500-24 ZKX¥-2500-24 ZKH-2500-24

Pmpp: 250 Wp 250 Wp 250 Wp

Uoc: rTov TV rTow

lsc: 385 A 885 A B8.85 A

Umpp: 390V 390V 390V

Impp: 785 A 785 A 78S A

TecoUmpp: -101.54 mWiK -101.54 m\ViK -101.54 m\viK

Tcoloc: -120.00 mviK -120.00 mviK -120.00 mviK

Efficiency: 15.37% 15.37% 15.37%

Max. Voltage: 1000V 1000V 1000V

Rated Power: 20,000 W Max. output Power: 22000 W Total modules: 23

Max.input Power: 22,500 W Rated output Voltage: 32300400V Total Input Power: 22,000 Wp

Max.input Voltage: 1000 V AC Power Frequency: 50/60 Hz Power Ratio: 1.10

MPP Voltage Range: 430V~ 300V Max. output currents 32 A {Nominal PV Fower / Nominal |nverter Power)

Operating Voltage: 250-850 V Power Factor: +0.8 il o A2 07 m°
—

Rated input Voltage: 620 V Max. Total Harmonic Distertion(THD): =23% cos(p) I 1.00 >

Mumber of input: [ Operating Temperature: 257 ~+60C

Mumber of MPP trackers: 3 Max. efficiency: 93.60% Performance Ratio: I 0.817

Max. MPP Current: 18 A Euro. Efficiency: 598.30%

Picture 11 PF & DC input Power Calculation
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Yield Yearly Calculation

Inclination: This is the angle for the PV module. Youcan adjust the angle at different location to capture more
irradiation. Azimuth: This is the clockwise angle to the South. The figure should be 0~360. For example,
West whould be 90 deg. whereas East whould be 270 deg. This figure will affect irradiation value.

Performance Ratio: This is total system efficiency. It should be decided by the system loss calculation result,
which is calculated by the EPC design engineer. Normally the value should be 0.75~0.85.1t is edited by user

Yield yearly: This value is decided by the irradiation, the input power and the performance ratio.

[ Wodulein Series  Number of sirings Module in Series  Mumber of sirings Module in Series  Mumber of sirings
> o [ e o [ e =
Latitude -37 09 Inclination™»s Inclination Azimuth Inclination Azimuth
e el Tl e = M D e =
: P ES
1835 KWHM™¥a  rragiation on module 1189 KWh/m®a  Iradiation on module 1180 KWh/m#/a Irradiation on module 1189 KWh/m3/a
Module number: 44 22 22
P Nominal Power: 11,000 Wp 5500 Wp 5500 Wp
Umpp(min} at 8§5°C 51245V oK 61245V OK 61245V OK
Umpp at 507°C 64595V oK 64595V oK 64595V oK
Umpp(max) at  -10 C 77993V 0K 779.98 oK 779.98 V oK
Uoc(max) at -10°'C 921.80 V oK 921.80 v OK 921.80 vV OK
Uoc at 25°C 829.40V oK 82940V oK 82940V oK
Max. MPP Current: 1570 A oK T85 A oK Ta5 A oK
Layout factor 147 “ & 3 Total Input Power: 22,000 Wp  OK
Manufacturer CETC Solar CETC Solar CETC Solar
Model FRH-2500-24 FRHA-2500-24 FH-2500-24
Pmpp: 250 Wp 250 Wp 250 Wp
Uoc: 3TTOV IFTTOV 3770V
lsc: B8.85A 8.85 A 8.85 A
Umpp: 31.90V 31.890 Vv 31.80V
Impp: Ta85A Ta5 A T.85 A
TcolUmpp: -101.54 mTK -101.54 mTK -101.54 mW/K
Tcoloc: -120.00 m\W/K -120.00 m\vK -120.00 mWK
Efficiency: 15.37% 15.37% 15.37%
Max. Voltage: 1000V 1000V 1000
Inverter Parameters SUN2000-20KTL
Rated Power: 20,000 W Max. output Power: 22,000 W Total modules: 38
Max.input Power: 22500 W Rated output Voltage: Jx230/400W Total Input Power: 22,000 Wp
Max.input Voltage: 1000 WV ALC Power Freguency: S0M0 Hz Power Ratio: 1.10
MPP Voltage Range: 420V~ 200V Max. output current: 32 A {Nominal PV Power / Mominal Inverter Power)
Operating Voltage: 250-850 Vv Power Factor: 0.8 Module area: 14317 m*
Rated input Voltage: 620 V Max. Tetal Harmenic Distortion(THD) : =<Z3% cos(o) | 1.00
Number of input: [ Operating Temperature: —25"(}v+6f|° 21,375 KWh
Mumber of MPP trackers: 3 Max. efficiency: 98.60% V 0.817
Max. MPP Current: 18 A Euro. Efficiency: 08.30%

Picture 11 Yield Yearly Calculation

If you have any queries, please contact our Technical Manager, Stephan Linz by email:

Stephan.Linz@huawei.com



