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2 Radiated LowFrequency Phenomena
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Paricd 30/04/2012_27/05/2012
Waeks number 4 Daowrioad CSV
Legenda of cell colars
I A iable readings lower than 5096 of expected number.
Available readings between 5090 and 90% of expected number,
B Value exceeding Rmits of EN50160 (Ed. 2007)
i | Value excending kmits of ENS0160 (Ed. 2010)
B MinfMax valoe beyond ENSD160 imits with flagged periods.
Supply Voltage Variations
’:;‘vﬁzﬂ‘ p:f"‘v‘."m‘ Percentage Percentage Percentage Percentage  3° g32  Absolute Absob vahd
Weeks within within of values of values of values of valuss percentile percentile y,. Saatacy o Valoe SRl oy
e Tt 200Vn S11Va 2085V S115Va  [KV] KV]  (kyj Instant (OUF  Iestan

da
/0420127 100.0 100,0 100.0 100.0 100.0 W00 2052 2108 203 OMON2012 5, g 03032012
06/05/2012

da
07/05/2012 4050 100.0 100.0 100.0 100.0 100.0 2047 2105 203y 052012 5, o4 107052012

a 20140 01110
13/03/2012

d? ! fos/
14/03/2012 100.0 100.0 1 100.0 160.0 2051 2108 20.3s 20/98/2012 g iWoNIuz; M
20/05/2012

da
RLOV20t27 100.0 100.0 100.0 100.0 100.0 1000 2030 2101 2040 28032012 5, gy 24/05/2012
27/08/2012
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Valtage Unbalance | Harmonics Flicker Sags

Disturbance

C%z Ci WEXI € ¢§ WHE WAY YV £9 3410 THE way Y%\

78IEC610002-8  %v°oywamAv 0Vy° «a BHS®owdw ¢ € ¢ v %z

Events: IEC 61000-2-8 Table - 01-JAN.-2007 - 01-JAN.-2008
OISQU150 331 DROGE PP_Q - Phase to Phase
Measurement Point Activity: 100%

Duration (s}
Depth (%) 0,02 12 0.1 0.1 10 0.25 0.25 10 0.5 0511 Tta 3 J1e 20 20 ta 60 &0 1o 180 Total
10 to 20 13 o 1] 1] 1] [+] 1] a 13
2010 30 4 1] 1] 1] [} v} 1] a 4
3010 40 2 o] [} [} v} [v] 1] a 2
40 1e 50 1 o] [} [} v} [v] 1] 1] 1
50 te 40 [} o 4] 4] [} (4] o a 0
40 10 70 o o 4] 4] o 4] 1] a 0
70 o 8O 1] 1] 4] 4] o 1] 1] a o
80 o 90 1] o 1] 1] 1] [+] 1] a o]
90 10 95 [} 1] [} [} [} o 1] a 0
Total 20 o 1] 1] 1] [+] 1] a 20
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Crwave - Phase to Phase : 30-230kV measurement points -95% of the sites
#MP 2215 - any type - Year : 2005
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Cumulative table 01-JAN-09 - 01-JAN-10
Clwave - Phase te Phase 150 kV measurement peints
#MP:78
Pet?5 values over the 78 MP

Dwration (s)
Depth (%) == 002 >=0.1 >=0.25 ==0.5 >=1 =3 =20 == &0
==10 18.00 4.00 1.00 1.00 0.60 0.00 0.00 0.00
>=20 4.00 1.00 1.00 0.60 0.60 0.00 0.00 0.00
== 30 2.60 1.00 1.00 0.60 0.60 0.00 0.00 0.00
== 40 1.60 1.00 0.40 0.00 0.00 0.00 0.00 0.00
== 50 1.00 1.00 0.40 0.00 0.00 0.00 0.00 0.00
>= 40 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
>=70 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
>= 80 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
=>=g0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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, Basic Graphical Visualisation
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Histogram of Site Disturbance Levels for Voltage
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Percentage of Sites Exceeding Limits
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Site Voltage Unbalance (%)
Site 1 036
Site 2 290
Site 3 076
Site 4 099
Site 5 0.55
COwverall Median Yalue 076
Crverall 5% Percentile Value 251
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Voltage Unbalance Benchmarking
(red bar indicates utility)
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Trend of Unbalance
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Maximum
Weeks 45th percentile

Value (%) Instant
02/04/2012 - 08/04/2012 1.37 1.82 08/04/2012 15:40
09/04/2012 - 15/04/2012 1.34 1.51 14/04/2012 13:50
16/04/2012 - 22/04/2012 1.35 1.89 22/04/2012 14:10
23/04/2012 - 29/04/2012 1.99 1.79 28/04/2012 23:30
Number of weeks exceeding the standard limit (8%): 0

Time Varying Trend of RMS Voltage
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, Thyristor Controlled Series Capacitor
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Emission
Voltage dips
Voliage swells
Harmionics A

Supraharmonics
Interharmonics

slow voltage variations
Fast voltage variations
Voltage unbalance
Transients

Frequency variations
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1 PointOf-Common Coupling

2 Interfacing Technology
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Electrical Power
Energy source type Source of energy generator electronics
Wind power Wind SG, PMSG, IG, DFIG Optional, AC/AC
Hydropower Water SG N/A
Fuel cell (CHP) Hydrogen N/A DC/AC
Biomass (CHP) Biomass SG, IG N/A
Microturbines (CHP) Diesel or gas SG, IG Optional, AC/AC
Photovoltaic (solar power) Sun N/A DC/AC
Solar thermal (solar power) Sun IG N/A
Wave power Ocean LSG AC/AC
Flow of river (small hydro) Rivers PMSG AC/AC
Geothermal Earth temperature SG, IG No

SG, synchronous generator; PMSG, permanent magnet synchronous generator; IG, induction generator;
DFIG, double-fed induction generator; N/A; not applicable; LSG, linear synchronous generator.
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1 Permanent Magnet Synchronous Machines
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1 Linear Synchronous Machine
2 Synchronizing Equipment
3 Gearbox

4 Permanent Magnet Synchronous Generator
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Emission Immunity Transfer
Voltage dips ++
Voltage swells ++
Harmonics
Supraharmonics
Interharmonics
Slow voltage variations
Fast voltage variations
Voltage unbalance
Transients ++
Frequency variations

DC components
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1 Solid-State Transformers
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1 Central Dispatch

2 Low Voltage Direct Current
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2 Sensors That Involve Light And Video
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2 Advanced State Estimation
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3 International Statistics Institute



¢ wa %A E i AogdrwilCcOR Ry ARy S A AAL po £2 O6wWA ¥
) Chii %Eopws %% APAAE

adlsvAAb A BAE 0GB vIA ZAz@MAzy VA @l ApblReNREE 2B & TAVZA O
CO &y Auly GAE3C WWzy AEA WY &8 adleaec A0 LEXAVZIMDES #
MO b At ABE yw® 0Gast YacOERABDwWRER LLAET o v

-

oavz Ai
Yowlevedil j¢ CJZE HlBVaA Fp@a MoER 1B A 8L VORBIAE Ao & %n  %U
x s/ Ol wM@PpWELA E i

A wi ¢vEAWRGDVEW E 12 AMEE & tivavd - w A
50 h B/EE Y % UE

CWARBABRE § BABiE&

Ab BAE !
AADBRAE Cv

A PAWEYL ¢ w
Cy wiBy w %A Aéwuo ¥%LLA
Cy w/

Ay dwz Ayv:

TA{ QT Y Y
A¢E Y

“WEdwz ¢Cb uCétw~ ¢CbP
0°E Cabul uUuCéw-~ Caobpl ¢
v Az woAyv Ue %A | % CpCEy %AE

CulAvw 3mCa | yowa CuA

A cABPWAONE;, wizw &Y. C 6

AAWEAAE LwC

1 Millennium Development Goals



i VwaefCiA D wE yoWwads s MAABABAEA oFi@; @ AT Ud

E GEWEd w i@ AdEE cudv Qu° [@itewE v

BA i VDA WA B~

Yalz

2 Nvy £ME UOWi9 & AWOA eLA 1 AW YWEARPAEN £ 12é

@ O [ Yo 6EF CWRPARE |

V&Y VoG Yaz

EY0@ o GRBAR o GOw Ul A WRAPKEW & a0 & Wi B AECWARZA § v

) ! @G BAnesl ACSLE LA E |

AbPAANEWE LA Eidazib!

g Au

A NA A B A e tCHAYA b AVRGMBRAE LA EA z LE Avasg + ¢

¢w a %A E i¢ OYbEEs0ATBR <A z

£ @ & EyAw 1)z ‘Quissya Al |

WRGAEE B YO wPZBAWEA U - U

¢ F

A0

151

ZBA ¥4 At o p oy FEB WABLE LA EY @he Ne0EL &QUEA° pyped WA PYALA £

L8 [CpChi© Y ¢

a60, 0 ¢waAE iGABAE 3a

Population Electrification Urban Rural
Region without electricity | rate electrification rate | electrification rate

millions % % %
Developing countries 1283 76% 91% 64%
Africa 622 43% 68% 26%
North Africa 1 99% 100% 99%
Sub-Saharan Afitca 621 32% 39% 16%
Developing Asia 620 83% 95% 74%
China 3 100% 100% 100%
India 304 75% 94% 67%
Latin America 23 95% 99% 82%
Middle East 18 92% 98% 78%
Transition economies & OECD 1 100% 100% 100%
WORLD 1285 82% 94% 68%
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1 Electric Water Heating
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1 East African Power Pool
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1 African Electrotechnical Standardization Commission

2EU6s Mediterranean Solar Pl an
3 Bureau Of Indian Standards

4 Supply Code

5 Central Electricity Regulatory Commission
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1 State Electricity Regulatory Commissions

2 Central Electricity Authority
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1 Electro Technical Division Council
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1 Model Regulations On Power Quality
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1 Wide-Area Power Quality Measurement
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1 Power Quality Program
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1 Council Of European Energy Regulators

2 Benchmarking

3 System Average Interruption Fregncy Index

4 System Average Interruption Duration Index

5 Momentary Average Interruption Frequency Index

6 Average System Interruption Duration Index

7 Average System Interruption Frequency Index

8 Customer Average Interruption Duration Index

9 Customer Minutes Lost

1 @Energy Not Supplied

1 Tustomer Total Average Interruption Duration Index
1 Zime Of Equivalent Interruption Per Power Installed

1 3Number Of Equivalent Interruptions Per Power Installed
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