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Explanation of Symbols Used

<>

This symbol indicates an example.□
This symbol indicates an opinion or an interpretation to circumstances.A

Po9«/28O SMA Solar Technology AG SC4xxx-UP-910:L£2019

This symbol indicotes an important comment. 
For this reason read these sections carefully.

For ensuring the understanding of this test report please note the following explanations of the symbols being 
used.
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1 Overview of Results

Manufacturer: Test centerCustomer

ID of the Unit Under Test: 3244

Type dewgnotion;

I Bl FuMv2.6Serial numben 3OO4BO93O9

Option Code:

AdHionol mfermotien: 36 PV-Inleti + DC-Coupling

SW-Bundle: 06.00.20.B

Serial number Serial numberDevice Device

SC30CONT: 2752 SC30COM: 5094

4996 SC40GFDI: FunkHon tompleSaORIO;

SC30ACC: I4S1 SC30DCC: 15

Funldion tomple4704 / 4499SC30DCM: SC40IMP:

$C30Biene/SC30DST: 0504153172/0504153173/ 0504153431

C SMA Solor Technology AG Po9e/28SC4kxx-UP-910:IE2019

Type of device:
Type designation:
Test specification;

Order number/account assignment:
Project title:

Type of test / thresholds and require
ments:

SMA Solar Technology AG 

Sonnenallee 1
34266 Niestetal (Germany)

Developer

Tested by:
Date of measurement

ID of the unit under test

85000947
Kodiak-2_2019-04-17_FuMu2_Abnahme

SC4600-UP o( type Kodiol 2.0 SC_UP
I Hrdwroravofwon;

226D11EN2U111112042410002000840003110000

SMA Solar Technology AG SMA Solar Technology AG
Miramstrasse 28 Sonnenallee 1
34123 Kassel (Germany) EMC ond Environmental laborotory
J. Alter 34266 Niestetal (Germany)

Building 4

Sound Power level measurement according to DIN EN ISO

9614-2:2010-11 of sinusoidal, irregularly shaped, transient sig
nals. Classification of ambient conditions in compliance with the 
German Noise Control Guidelines (TA Lorm). (according to Sec
tion 1.1.1)
e.g. solar central inverter for large-scale PV power plants
SC4600-UP of type SC4xxx-UP
Level of emissions occording to the German Noise Control Guide
lines and acoustic power
Stephan Vorderbriigge
13.05.2019
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Picture oft he EUT

O SMA Solar Technology AG Page/2 8SC4XXX-UP-9101E2019
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The results outlined In this inspection report only apply to the test item that hos been tested. Any 
modification, e.g. in terms of the design, circuit technology or components used, can produce 
different test results.
Partial duplication of this report is not permitted without written permission from the test center. 
No research into additional relevant standards (such os ETSI standards in radio frequency 
applications, Bluetooth, etc.) applicable to this unit under test was carried out as part of this 
test.
it is therefore the responsibility of the dient to obtain information in this regard.
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1.1 Measured and derived levels

90.77

75,22_»»

70 62,81-Sound pressure level in 10 m

55” 48,8355Sound pressure level in 50 m

70 70

5!

Overall result (if opplicable)

■>

€ SMA Sobr Technology AG Pag# 728SC4xxjt4JP-910:l£2019

” The Sound Pressure Level given at a distance of 50 m stands For the max level allowed at 

the system border of an industrial plant.

Please note the detailed description of the measurement environment. See Section 3.2.2 Test 

Environment

Calculated average sound pressure level over the entire measurement area (see Section

8.1.1 ).Sound power resulting from sound intensity measurement (see Section 8.1.2).

Standard requirements: passed

SMA requirements: passed

The EN 3744:04/2011, EN 9614- 
2:08/2011 and German Noise 

Control Guidelines form the testing 

specification for the thresholds 

and requirements

§48 of the Germon Federal Emission 

Control Act (BlmSchG):09-2002 Ger

man Noise Control Guidelines; LPA 2]

4600
kW

Serial
UON 
[dBj

Stan- SMA 

dard 

(Ger
many)

Require
ment XX

kW 

Silencer 
Standard 

[dBj

XX 

kW 

Silencer 
UON 

[dBj

XX 

kW
Serial 

Stondard
IdBj

XX 

kW
Silencer
Stand

ard 

IdBj

EN 9614-2 sound power

Sound pressure al a distance of 1 m 

derived via Sound power level on Sur- 

faceU."

XX 

kW
Silencer

UON
IdBj
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Measured Sound Power level via Sound Intensity on equal surfaces.

Calculated sound pressure level at the desired distance (see Section 5).

6 SMA Sobr Technology AG SC<xxxA)P-9lO:lE20,9 Pae«/28

Dependent on the local standards and conditions at the mounting location (distonce of 10m 
SAAA standard, distance of 50m at the fence of industrial areas)

The value of the maximum sound level as stated tn the German Noise Control Guidelines 

refers to the so-called vulnerable area (e.g. residential buildings, offices). This is dependent on 
the local conditions at the mounting location (see also Section 1.1.1). This applies in particular 
to large-scale PV power plantsi
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Rating level outside buildings in dBA
Criterion

By day 35 By day 70

At night 25 Ai night 70

By day 35 By day 65

At night 25 At night 50

By day 35 By day 60

Ai night 25 At night 45

D By day 35 By day 55

At night 25 At night 40

By day 35 By day 50

At night 25 At night 35

F By day 35 By day 45

At night 25 At night 35

By day 10 By day 30

At night 10 At night 20

© SMA Solar Technology AG Pogo/2aSC4xxx-UP-9IO:L£2O19

A

Industrial areas

Noise spikes 
above the rat

ing level

Rating level in vulneroble areas inside build
ings in dBA

1.1.1 Emission Guide Values for the Rating Level According to the German 

Noise Control Guidelines

Spos and hospi
tals

C

Core, village 

and mixed ar
eas

Housing estates 

and small hous
ing estates

E

Purely residen
tial areos

B

Industrial porks
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2 Carrying Out the Inspection

2.1 General Information

2.1.1 Inspection Reference According to EN ISO 3744:2011*02

2.1.2 Inspection Reference According to EN ISO 9614-2:2010-11

© SAAA Solar Tockrtology AO Paee/28SC4xxx-UF-910:LE2019

Pari 2: "Measurement by permanent scanning"
This measurement procedure keeps interference on the measurement result caused by noises from the environ
ment to o minimum.

The sound level is determined according to DIN EN ISO 9614-2 
"Determination of sound power levels of noise sources using sound intensity"

The noise level of a device must be agreed between the manufacturer ond the user. This agreement must 
comply with the local requirements (German Noise Control Guidelines). After the manufacturer and the user 
have reached an agreement, a test needs to be carried out to determine the effect of noise radioting horn the 
device. Other sources of noise during operation, e.g. fans, motors or other hydraulic-pneumatic mechanisms, 
must olso be taken into considerotion.

EN ISO 3744 is used os the bosis for determining the noise emissions of the unit uixfer test according Io EN 
ISO 12001:05-2007.
As part of the acoustics, it indudes the determination of the sound level of r>oise sources using the enveloping 
surface method of accuracy class 2 for essentiolly free field conditions over a reflective plane. Measurements 
must be carried out in compliance with lEC 551 and DIN EN 45645-1 according to DIN EN ISO 3744. To 
position the measurement instruments, the enclosure of the unit under test is considered a main radiation area.
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3 Operating States^ Test Setup and Test Environment

3.1 Operating States

Ibe Following states and configurations have been defined as operating conditions:

Operation of the inverter.

Operating conditions: Un:"l350 V; P Ik“3450 A

Operating conditions: U*c“690 V; P 4600 kVA

The device fons must be running ot 100%.

The unit under test must have reached its operating temperature.

The unit under test must have reached an operating temperature of 25*C.

The following operating conditions and thresholds must be complied with {evaluation criteria):

The extraneous noise level in the measurement en>nronment must be kept as low as possible.

The unit under test may not leave MPP operation.

The unit under test may not leove feed-in operation.

Error messages may not be displayed/issued.

No function deviations ore permitted.

o SMA Solar Technology AG Pago/26SC4xxx-UP-910:lE2019
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3.2 Test Setup

Procedure 1

Procedure 2

Setting Up and Maintaining the Measuring Devices

Sound pressure method

Sound intensity method

. eSMA Solar T^dwtology AG 5C4xw«4JP-9lO;l£2019 Po8e/28

Microphone arrangement on the hemispherical measurement area
In this cose, values are recorded at a total of 32 measurement points. The table ond the outlines set out in the 
standard DIN EN ISO 3744 must be complied with.

The probe miaophone is aligned above the stand spoce of the unit under test, perpendicular to the center of 
the respective sound source segment, at a measuring distance of 0.2 m and along o rather meandering route. 
The measurement time per coordinate field or side of the enclosure must be at least 20 secoruJs, to ensure that 
fluctuations are reliably excluded.

The microphones are aligned on a tripod above the stand space of the unit under test in the middle of the
respective source of sound and at a measuring distance of 1 m. The measurement time per coordinate or side
of the enclosure should be at least ten seconds, to ensure that fluctuations ore reliably excluded.

Depending on the source of the sound (object to be tested), two different measuring arrangements can be 
used that give opproximately the some A-roted measured values.

Miaophorw arrangement on a cuboid measurement area
If not enough microphones ore available (possibly only one), or if the dimensions of the unit under test are too 
small, a mobile microphone may be used to carry out the measurement. In this procedure, every flat surfoce, 
or side of the device enclosure, is considered individually and divided up so that eoch rectangular partial 
surface has edges 1 m long and is the same size as the others. The measurement microphone is now aligned 
at a measuring distance of 1 m from the surface of the unit under test at the mid-point of this imoginary rectan
gle.



Kodiak 2.0 SC_UPTest Documentation

System Structure (Outline):

Systemborder (Test chamber 11 Bldg. 91)

SC4600-UP

DC

DC source Lab.91

Lines and auxiliary equipment used

Auxiliary equipment/remote terminalELIT connectiort Line Noles

DC source SMA bldg. 91DC power supply 2 X 300 mm’

AC (eed-in 18 X 300 mm*

AC grid SMA bldg. 915 X 2,5 mm*

PC/NotebookX501 (RJ45) SnP IAN line

O SMA Solor Technology AG SC4xxx-LIP-9lO:LE2O19 Pa8e/28

AC

LTZT

690V / 50 Hz 
Lab-Grid

AC high-voltage transformer

SMA bldg. 91

AC internal power
supply

=|U
hi

io

1^
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3.2.1 Information About the Unit Under Test

• Device type of the unit under test

Desktop device (80 cm above the floor)

The unit under test is set up on the table. The measurements ore carried out.

at a distance of 1 m.

Floor-standing device with increased height > 90 cm .

3.2.2 Test Environment

Test chamber 11 - lowest distance to walls or other structures: 5 m

Increased ambient/lest temperature of 27,34 *C

Date of Test 13.05.2019

e SMA Solar TocEnology AG SC4xkx-UP-910;LE2019 PoO*/2S

The unit under test is set up on the floor. The meosurements 
are carried out at o distance of 0,2 m.

Measurement space - dimensions (H x W x D): 6,5 m x 11 m x 9 m - lowest distance from EUT to 
other structures: 5 m

• Dimensions of the unit under test (H x W x D): 2318 mm x 2780 mm x 1588 mm
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4 Determining the Sound Power L^^According to EN ISO
9614-2

*

t

» 4IIa

The surface of the measuring cube (not including base areo) is the meosurement surface S in m^.

© $MA Selor Technology A6 SC4xxx^P.910:LE2019 Po9o/28

4.1 Determining the Overall Measurement Surface S and the Partial Meas

urement Surface PS

s
5!!

> ■ ■
- e • e e

X. K? rn

Ei
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Measured Sound Intensofy on surface

25

Z4 n* TC*

Z3 M*Re- 72* TG* C7- 7^^ U*

XXLZ2 ?«*

Z1

Fenite ludocaa measured Sound Inteiity on surfoces

O SMA Solar Technology AG SC4xKx-UP.91O;lE2OI9 Poge/28

S.leistKeine

^■4.4 dB+

if;

Cuboid measurement surface with 26 finite measurement surfaces of 1,25m x 1,1m. 
Measurement surface S“35,75m’
Measurement distance d " 0.2 m

e

a*

kiJlflpu-tCL.

13:14:50

MXR-
M*

..-Karts\190513 002
■ 00;00:00 
Ebenl
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Sound Power on suFoce Segments

□ L
..-KartB\190513 002

Z6Z6

Z5Z5

Z4Z4

Z3Z3 >»«■ 7S«- 72» 75* ■I*

2222

Z1Z1

1

Fenite uirfaces Sound Power on surfoces Sound Power peok ot surfocet

Exhoutt seen on right side Z3 / Sp7

tl SMA Soior Technology AG Page /28SC4xxx-UP-91O;LE2O19

OClxF'GE&FJIS I eneEPGEBrJIS l-eme

<E
Lei-O.jrTq,.H < dB.•A

BBl. gaBB!

Gesarnt
- 13:TF,:P-'

7a
7S 
7*
74 

7E
7a

X

—

Spl Sp2 Sp3 Sp4 Sp5 5p6 Sp7
90.8 dB +

fSi Spl Sp2 Sp3 5p4 Sp5 Sp6 Sp7 
GesamtielsUng^ A 90.8 dB +

@1
Gesamtleistung, k

..-Karte\190513 002 ^ ||

Kontur

Gesanr
: 13:17:57

■I
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4.2 Measurement at 4600 kVA, 1350 V DC UON modulation 100%

fan load

Sound Power Levels of riie Third Octave Band Frequencies according to EN ISO 9614*2

IMS13 002
Wipwi

so

SO

TO'

SO

SO-

40-

30-

[*1

O SMA Solar Tecftnotogy AG P(I8«/28SC4xxk-UP-91O;IE2O19

OnervibH 
TX Power, A 90,8 dB*/lp W
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Overview of the Sound Power

2475 kW

50 Hz
63 Hz
80 Hz
100 Hz
125 Hz
160 Hz
200 Hz
250 Hz
315Hz
400 Hz
500 Hz
630 Hz

10 kHz

A
Z

© SMA Sobr Technology AG SC4xxx4JP.910:lE2019 Poee/28

Sound• 
Power* level

31,5 Hz
40 Hz

5 kHz
6,3 kHz
8 kHz

Third octave 
bond center 
frequency

[Hz]

800 Hz
1 kHz 

1,25 kHz 
1,6 kHz
2 kHz

2,5 kHz
3,15 kHz

4 kHz

24,73
46.84
50.95
53.64
58.81
61,6

64,22
70,35
66.93
72,07
76,77
81,06
77.65
77,05
76,08
78.84
76,69
76,08
76,33
74.96
78,95
85,67
69,19
70.93
81,02
68.81

90,77
95,76

LwA 
[dBA/pW]
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5 Deriving the Emission Sound Pressure Level at a Dis
tance

£yp^=Lw-4+/Co-10*loa 4-;r*

solid angle index on the floor 3 [dB]Ko-

distonce from the source [m]X-

So- 1 m

[dBjDistance
Device xw

6310
SC460GtlP

4950

e SMA Solar TedMelogy A6 hi8e/2SSC4xxx<UP-91O:lE2OI9

The calculated acoustic power con be used to derive an A-roted sound pressure level for undirected sources

at any distance x.

4600 kVA UON 

without silencer

Sound pressure level Sound pressure level 

IdBj
XX kVA standard 

with silencer
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6 Measurement Equipment Used

ManufochirerUMd ModelType

brOel&kjarSound level meterX 2250 A/E 2611671

Closs 1 acoustic calibro-
bruei&kjArX KaU231 26154B3

mliel&kiArX MM 189 2616324

UUEL&KtAJtSound onalyzefX 2270 A/E 2746662

uOel&kiA*X MM 189 2771953

BRUEL&KjARIntensity probe IP-2683X 2759069

mOel&ioA*Oass 1 Set microphone MM 197 2751711X

bruel&kjarKaM297 2774959X

BRUEL&KIARBZ-7223X

X

X

brOel&ioarX BZ.7232

X C3060 CULLMANN

Ing Thomas/SMA

Albatros/SMA

SMAX

O SMA Solar Toetirtology M PaS«/28SC4xxx-UP.9IO:LE2O19

Lost/next 
calibration

Seriol number/in* 
ventory number

BRUEL&tOAR

BRUEL&IOAR

2017-05-15/
2019-05

2017-05-15/

201905

2017-05-15/ 
2019-05

2017-05-15/
2019-05

2017-05-15/ 
2019-05

2017-05-15/
2019^5

2017-05-15/

2019-05

2017-05-15/ 
2019-05

tor_______

Class 1 Falcon micro
phone

Class 1 Falcon micro
phone

Measuring section up 
to 3 m

Measuring section up 
to 5 m

Intensity calibrator
Closs 1

Frequency anolysis soft
ware

Signal recording sofware 

Tonal onolysis software 

FFT measurement soft-

BZ-7226

BZ-7231

ware 

Tripod 

Full anechoic 
test chomber 

Semi-anechoic 
test chamber

Test chamber 11 
Bldg. 91

Free-field measurement
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6.1 Test Setup

Photographs of the Plant

© SMA Solar Technology AG Pa9e/28SC4xxxUP-910:LE2019

The test is set up in accordance with the normative specifications and documented in the following "Photo
graphs of the plant".

■
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7 Appendix

7.1 Calculations

7.1.1 the Sound Pressure

69,47

Sound power of Ua“ 90,77dB,,w results for the measurement.

Pag*/28O SMA Solar TochtMlosy ^G SC4xxx-UP-910:LE2019

A-roted sound power -

Z«rated sound power ■ 95,76 dB,^

90,77

35,75

* This specified spotiolly/tempoFally averaged sound pressure level was detennir>ed using the calcu

lated sound power level.

k-U-lOlog (S/SJ

u-
s-
s.-

Arated acoustic power - based on physiologic human hearing

Z-rated acoustic power > technically linear measured value

Sound Power Level via Sond Intensity 

overall measurement surface (m’]

1 [m2]

overage sound pressure level at a distance of 1 m[dBj *
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Deriving the Emission Sound Pressure Level at a Distance7.1.2

solid angle index on the floor 3 [d&]K.-

distance from the source [m]X-

s.- 1 m

The following formulas are used Io calculate the required values for the previous sections.

O SMA s«5lor Technology AG Page/ZeSC4xxx4JP-9IO:l£2O19

The calculated acoustic power can be used to derive an A-rated sound pressure level for undirected sources

at ony distance x.

LWA 
KO 
X 

so

90,8 dB
3 dB LxpA 6231 dBA

10 m
1 m

deriving sound pressure level at a distance
lxpA-LWA+K0-10log(4*PI*(xVS0))

^"1
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Oistonca / wt 0,2
Hight/m Surface

lpA-LWA10log{S/S0)

7S:a7 dBA

C SMA Solor Tedwolosy AG SC4xxx-UP-910:LE2019 Ptage/28

awtomoticly
awtematicly

IWA 
$ 
SO

front
left 
rear
right
top

8,01 m» 
4,81 
8,01 
4,81 rr>»
6,32 m>

35,75 nP

90,8 dB 
35,75 m’

1

Svrfoce deriving 
(Mrtthout b^tem eccerding *e •tenderdi

RAAS Sound presure level ontof meosvremenl nirfoee 
(via Mund intenrityl

length / m
2,78

1,568 
2,78 

1,588 
2,78

___________2,318
___________2,218
__________ 2,318
__________ 2,218
___________ 1,588
coplete wrfoce;
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7.2 Definition of Terms

Area Affected by a Plant

The area affected by a plant includes areas in which the noises coming from the plant

b] generate noise peaks that reach the emission guide value specified for their rating.

Defining a Significant Emission Area (German Noise Control Act)

O SMA Solw T«dvwlogy AG Poge/28SC4xwAJP-910;L£2019

b) in the case of undeveloped land or built-up areas in which no buildings contain vulneroble areas, at 
the edge of the area that is most affected, where buildings with vulnerable areas are permitted ac
cording to building and planning law; in vulnerable areas that are similar in structure to the plant to 
be evaluated, in terms of structure-bome sound transfer and the effect of low-frequency noises in the 
vulneroble areas that are most affected. In addition, the provisions of DIN 45645-1, (german version] 
dated July 2006, section 6.1 regarding substitute measurement areas, arranging the microphone and 
carrying out the measurement apply.

a) generate a rating level that is less then 10 dB(A) below the emission guide value specified for this 
areo, or

Significant emission areas are,
a) in the cose of built-up areas, 0.5 m away from the center of the open window of the vulnerable area 

that is most affected by the noise, in accordonce with DIN 4109, (german version] dated November 
2009;
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Sound Pressure p

Sound Pressure Level Lp or LAF{H

Average Level LAeq

Short-Term Noise Peaks

O SMA Solar Technology AO Poge/20SC4>«x-UP.910;lE2019

The sound pressure level LAF|t] is the instontanecxjs value of the sound pressure level formed using frequency 
weighting A and time weighting F according to DIN EN 60651, (german version) dated May 2004. It is the 
main basis for determining the level according to this Technical Manual."

The average level LAeq is the time-based overage for the sourxl pressure level based on the course of the 
sound pressure level over time, os per DIN 45641 (german version) dated June 2009, or as derived with the 
help of sound level meters, os per DIN EN 60804 (german version) dated May 2004.

The sound pressure level of a continuous, steady noise for which the sound pressure, within the averaging 
period T, has the same root mean square value as the time-dependent noise to be examined.

Short-term noise peaks in the sense of this Technical Manual" ore maximum values of the sound pressure level 
caused by individual evenb that occur during normal operation. Short-term noise peaks are described using
the maximum level LAFmax of the sound pressure level LAF(t).

Definition; Ten times the common logarithm of the ratio of the squared sound pressure to the square of the 
reference sound pressure. The sound pressure level is given in decibels. The reference sound pressure is 20 
pPa(2xlO’Pa).

The change in pressure caused by sound that is superimposed on the static air pressure. It is given in 

pascals.
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Acoustic Power W

The sound energy radiating from a source as airborne noise divided by the time. It is given in watts.

Average acoustic power level

Acoustic Power Level Relevant for Emissions

Stnicture-Bome Sound Transfer
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In the event of structure4>ome sound transfer, the sound is transferred from the source via the floor and/or 
components to the boundary surfaces of the vulnerable oreos.

Definition: Ten times the common logarithm of the ratio of the acoustic power radiating from the convertw 
station to be tested to the reference sound pressure. It is given in dedbels.
The acoustic power level of an installation thot is relevant for emissions is the acoustic power level resulting 
from the total acoustic power of all sound sources within the installation, not including losses on the propago- 
tion path within the Installation and toking into consideration the directivity measurements of the sound sources. 
It can, for example, be determined using an olt-round measurement according to ISO 8297, (german version) 
dated December 2004.

The averoge acoustic power level LWeq is the overage level of ocoustic power over the exposure time. The 
frequency rating or radio specfrum to which the averoge acoustic power level applies is indicated by indices, 
e.g, LWA, LWOkt.


