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Formali

pegar komid var ad pvi ad velja lokaverkefni i rafionfraedi vid Haskdlann i Reykjavik, potti
mér og umsjonarkennara minum, Kristni Sigurjonssyni, neertekast ad verkefnid tengdist
minum vinnustad sem er Teeknideild Actavis ehf. Hugmyndin ad verkefninu kemur fra
Fridriki Alexanderssyni deildarstjora Afl- og stjornkerfa hjé verkfraedistofunni Verkis. Hann
lagai til ad raforkugaedin i verksmidju Actavis veeru skodud med tilliti til stadla sem kveda a
um gaedakrofur til raforku. Orkumeelistddvar sem safna gdgnum um raforkugadin héfou
verid settar upp & nokkrum stédum i verksmidjunni og gogn fra peim veeri haegt ad nota vid
arvinnslu verkefnisins. Kristinn Ragnarsson, deildarstjori teeknideildar Actavis, studdi pessa
hugmynd og notadi tekifeerid til ad baeta vid Uttekt & arangri verkefnis sem snéri ad
orkusparnadi i prystiloftsveitu verksmidjunnar. Vid vinnslu verkefnisins vard til kortlagning

af dreifingu raforkunnar i verksmidjunni eftir notkun.

Verkefnid for haegt af stad og morg jon urdu & veginum. Mikid var blid ad ganga & pegar ég
loksins gat farid ad skoda gognin sem orkumelistddvarnar h6fou safnad og pad hefdi aldrei

gengio an adstodar godra adila.

Eg vil pakka peim félogum i Verkis, Fridriki Alexanderssyni, Ragnari bori Emilssyni og
leiobeinenda minum Sigurgeiri Porleifssyni, sem alltaf voru tilbunir ad veita mér aheyrn og
060 rad. Eg pakka Kristni Ragnarssyni deildarstjora Taknideildar Actavis fyrir 6metanlegan
studning og Kristinn Sigurjonsson umsjénakennari minn feer pakkir fyrir leidségnina og
anaegjulegt samstarf sidustu arin. Heidar Gudberg Johannesson og Olafur Gudbjorn
Vilhjalmsson i toélvudeild Actavis eiga inni hja mér pakkir &samt Helga Palssyni deildastjéra
Fasteigna hja Actavis fyrir upplysingar og adgengi ad gégnum. Pa vil ég pakka Sigurdi
Sigurdarsyni hja Stadlaradi islands og Sigurdi Sigurjonssyni hja Raftaekjavinnustofu
Sigurjons Gudmundssonar fyrir veittar upplysingar og bPorkeli Jénssyni framkveaemdastjora
hja Samey fyrir mjog fraeedandi spjall. Ad lokum pakka ég samstarfsfélogum og fjolskyldu

minni fyrir allan studninginn og polinmadina sem mér var synd.
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Raforka hja Actavis

Ein af verdmatustu audlindum okkar Islendinga er raforkan. Undanfarna é1d hefur han i
siauknum maeli leyst adra orkugjafa af hdlmi og ordid naudsynleg orkufreku og teeknivaeddu
samfélagi natimans. Actavis & Islandi getur statad sig af pvi ad vera leidandi hateeknifyrirtaeki
sem framleidir hagaeda lyf med endurnyjanlegum orkugjéfum. Aukin umhverfisvitund
almennings hefur leitt til pess ad markadurinn gerir sifellt meiri kréfur til
framleidslufyrirteekja um sjalfbaerni. bar spilar orku6flun stéran patt. Pad er pvi ekki ad
asteedulausu ad fyrirtekjum i 6drum léndum finnist mikid til pess koma ad 6ll raforkan sem
notud er vid lyfjaframleidsluna & islandi skuli koma fra endurnyjanlegum orkugjéfum. Um
leid og orkan er nytt til ad skapa veromaeti parf stodugt ad huga ad pvi ad nyta hana sem best

og koma i veg fyrir éparfa séun.

Med tilkomu nyrrar teekni vid styringu & spennum og straumum hafa ordid til teeki sem hafa
ahrif & gdi raforkunnar. pessi teeki hafa rutt sér til raims 4 tiltélulega stuttum tima og eru ad
verda vaxandi vandamal i mérgum raforkukerfum. Verksmidja Actavis er einmitt rikulega

buin slikum teekjum og ma par nefna tionibreyta, spennubreyta og varaaflgjafa.

Hér & eftir verdur farid yfir sogu Actavis fra stofnun forvera pess, Pharmaco, til dagsins i dag.
Kynntar verda adgerdir sem Actavis hefur gripid til svo fylgjast megi med raforkunotkun

0g -gaedum. Pa verdur skodad i hvad raforkan i verksmidjunni fer og gerd uttekt & pvi hve
mikil orka hefur sparast med nyjum banadi til ad styra prystiloftsveitu verksmidjunnar. Ad

lokum verda geedi raforkunnar skodud og athugad hvort hin uppfylli stadladar krofur.
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Saga Actavis

pann 2. febrdar 1956 voru saman komnir, i Naustinu vid :
T _ . Atvinna
Vesturgotu, sjo einstaklingar i peim tilgangi ad stofna Stiilka ekki yngri en 20—25 dra, éskast ¢
adstodar vid lyfjaframleidslu.
Pharmaco innkaupasamband apodtekara. betta voru sex PHARMACS MLF
ap6tekarar 4samt verdandi stjérnarformanni félagsins Olafi J. e et

. - . . . , Fyrsta atvinnuauglysingin i
Einarssyni. Tilgangur felagsins var ad annast innkaup a ,\Xorgunbminu (gXtvir?na“, 1963).

lyfjum, hjukrunarvérum og 6drum skyldum varningi fyrir félagsmenn og einnig framleidsla a
somu vorutegundum. A pessum tima var mikill lyfjaskortur i
landinu. Pad sem hadi fyrirteekinu fyrstu arin var gjaldeyris og
rekstrarfjarskortur. Fljotlega var farid ad undirbta framleidslu.
Fyrsti lyfjafreedingurinn, Asgeir Asgeirsson, hof storf 1961 og i
e L kjolfario var farid ad kaupa teeki til lyfjaframleidslunnar sem

| hofst &rid 1963 i Storholti 1. bar voru skrifstofur og framleidsla
Tunnublandar Eitt af fyrstu til arsins 1969 pegar Pharmaco fluttist i Skipholt 27 (Gudbjorg

framleidslutzekjunum. Edda Eggertsdattir, 2013).

I lok &ttunda aratugarins var mikid reett um hvort ekki veri haegt ad efla islenskan lyfjaidnad.
Pegar ny reglugerd kom t i juli 1979 var lagdur grunnurinn ad préun samheitalyfjaidnadar &
Islandi. 1981 var rikisstjorninni falid ad skipa nefnd til ad gera tillégur ad eflingu islensk
lyfjaidnadar. A sama tima akvad stjorn Pharmaco ad stefna ad stofnun islensks hlutafélags
utan um lyfjaframleidslu. Hlutafélagid Delta var stofnad 2. desember 1981 og lagdi Pharmaco
til 2/3 hlutafjar. I janGar 1983 hofst starfsemi pess med um 20 starfmenn vid Reykjavikurveg
i Hafnarfirdi. Fyrst i stad for framleidslan a innanlandmarkad en 1989 var byrjad ad framleida
hjartalyf & Bretlandsmarkad. Fyrirteekid 6x og medan
vidskiptavinirnir gleyptu toflur, gleypti Delta 6nnur
fyrirteeki og ario 1990 keypti pad lyfjafyrirtekid Toro og
sapugerdina Frigg. I arslok 1992 seldi Pharmaco hlut sinn
i Delta. Asteeduna ma rekja til pess ad storu erlendu
frumlyfjafyrirteekin sem Pharmaco skipti vid, voru ekKi
anaegd med ad Delta, dotturfyrirteki pess veeri i
samkeppni vid pau (Gudbjorg Edda Eggertsdottir, 2013).

90 Pharmaco émé

Gomul tofluslattarvél.
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Delta hélt afram ad vaxa og komst utflutningur verulega a skrid arid 1994 pegar fyrirtekid
fékk markadsleyfi fyrir hjartalyf i pyskalandi. Arid 1995 voru tekjurnar af Gtflutningi ordnar
meiri en af innanlandsmarkadi. Fljotlega kom i 1jés ad verksmidjan
annadi ekki aukinni framleidslu. P& var radist i framkvemdir vid
steekkun og var ny verksmidja vigd arido 1998, sama ar og Delta kaupir
pbréunar og framleidsludeild Lyfjaverslunar islands (Lyfjafradi &
Islandi i 75 &r, 2007, bls. 11). Med nyju verksmidjunni komu ny og
betri teeki og var han p4 talin ein fullkomnasta lyfjaverksmidja i heimi
(Gudbjorg Edda Eggertsdottir, 2013).

I
} Kynispurrkari (quided dryer)
Utréasin i nyju verksmidjunni.
Pharmaco var skrad hja verdbréfapingi islands 1997. Delta beettist i pann hop 1999, sama ar
og Rébert Vestmann gerdist framkvaemdarstjori (Sigrun Davidsdottir, 2006). bad potti
naudsynlegt ad auka hlutafé fyrirteekisins til ad meeta fjarhagsvanda vegna byggingu nyju
verksmidjunnar. NU var Gtrasin ad hefjast. Pharmaco hf. kaupir Balkanpharma i Balgariu
ario 1999 i félagi vio Deutsche bank og Amber International sem var ad stérum hluta i eigu
Bjorgolfsfedga. Arid eftir kaupir Delta hf. islenska fyrirteekid NM Pharma sem var i samstarfi
vid Merck Generics, eins steersta fyrirteekis heims a svidi préunar, s6lu og framleidslu
samheitalyfja (,,Delta kaupir hlutafé“, 2001, bls. 23). Delta hf. kaupir lyfjaverksmidjuna
Pharmamed a Méltu arid 2001 og var pa fyrsta erlenda fyrirteekid til ad fjarfesta i lyfjaionadi
a Moltu (Gudbjorg Edda Eggertsdottir, 2013).

Arid 2002 keypti Delta, Omega Farma & Islandi og UNP i Danmérku. Pharmaco seldi
heilds6lustarfsemi sina & Islandi til Veritas Capital og var ni eingdngu med starfsemi i Austur
Evropu medan Delta var buin ad byggja upp markad og starfsemi i Vestur Evrépu. Um mitt
ar 2002 kaupir Pharmaco pvi Delta og um haustid sameinast fyrirteekin eftir 10 ara adskilnad.
I oktober sama haust var skroppid med forseta Islands til Balgariu
a sermerktri breidpotu Atlanta til ad vigja nyja verksmidju
dotturfélagsins Balkanpharma (Gudbjorg Edda Eggertsdéttir,
2013). A medan var verid ad semja um kaup & lyfjafyrirteekinu

Zdravlje i Serbiu d&samt hlut i danska lyfjaprounarfyrirtekinu

Colotech (,,Starfsménnum fjélgar, 2002, bls. 84). Vid komuna til Bulgariu. Potan
goda i bakgrunni (,,Sérmerkt
Atlandapota“, 2002).
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Actavis litur dagsins ljés

par sem Pharmaco var farid ad reka fyrirtaeeki undir fjolmérgum néfnum var akvedid ad velja
nytt nafn & félagid. | mai 2004 var nafnid Actavis tekid i notkun og radist i kynningarherferd
& pvi. A sama tima var hafin undirbGningur ad préunarsetri og

l6gdu forsetar Islands og Indlands hornstein ad pvi 30. mai

/actavis

2005 (,,Forsetar Indlands og islands®, 2005). Naestu arin var

haldid afram ad kaupa fyrirteeki it um allan heim. Framan af Morg nofn ar lyfjageiranum
til a8 komast inn & nyja markadi og seinna til ad hasla sér voll 4 S2mMeinast undir nyju nafni.
6drum svioum eins og i krabbameins lyfjum med kaupum & ramenska fyrirteekinu Sindan arid
2006. I desember 2005 tvofaldadist steerd Actavis med kaupum & samheitalyfjasvidi
Alpharama sem opnadi medal annars adgang ad Bandarikjamarkadi (Gudbjorg Edda

Eggertsdottir, 2013).

Fjarfestingafélag Bjorgolfs Thors Bjorgolfssonar, Novator, sem pé var steersti hluthafinn i
Actavis, akvad arid 2007 ad gera 6drum hluthéfum yfirtokutilbod sem peir gatu ekki hafnad.
pvi var tekid og i kjolfarid var Actavis tekid af hlutabréfamarkadi. Vegna yfirtékunnar var
fyrirtaekid mjog skuldsett pegar hrunid skall & haustid 2008. préatt fyrir pad var farid i
endurnyjun & eldri hluta verksmidjunnar & Reykjavikurvegi og var su vidbot tekin i notkun i
jantar 2011 med aukningu & framleidslugetu upp & 50% (Gudbjorg Edda Eggertsdattir,
2013).

par sem a&dstu stjérnendur Actavis voru na dreifdir Gt um allan
heim var akvedid ad sameinadar hofudstodvar skyldu vera i Zug
i Sviss. peer voru opnadar i mai 2011 og fluttust margir

: e R i\
manna fjélpjodlegum hopi (Gudbjorg Edda Eggertsdéttir, 2013).  Fra opnun nyrra hofudstodva Actavis

i swissnenska baenum Zug (Die
Eréffnung in Zug, 2011).

yfirstjornendur til Zug. bar starfa ni um 30 islendingar i 150

31. oktober 2012 sameinadist Actavis bandariska lyfjarisanum Watson Pharmaceudicals Inc.
eftir ad samningar um kaup pess sidarnefnda & Actavis gengu i gegn. Pann 24. jantar 2013
breytti svo modurfélagid nafni sinu formlega Gr Watson Pharmaceudicals Inc. i Actavis Inc. |
kjolfarid toku nanast 61l dotturfyrirtaekin upp nafnid Actavis (Gudbjorg Edda Eggertsdottir,
2013).
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Actavis i dag

Eftir sameininguna er Actavis pridja stersta samheita-

lyfjafyrirteeki i heimi med 17 pasund starfsmenn i 60 m

[6ndum. T yfir 30 verksmidjum eru framleidd 750 Iyf i A t .

1.700 mismunandi samsetningum og styrkleikum. C av I S
Framleidsla Actavis er 44 milljardar eininga & ari sem NVt vorumerki sameinads fyrirtzkis.
er um 6 einingar a hvert mannsbarn i heiminum. Actavis rekur fjéImoérg prounarsetur sem er

naudsynlegt fyrir samheitalyfjafyrirteeki svo pad geti verid sndggt & markad med ny lyf pegar
einkaleyfi frumlyfjanna renna ut (Gudbjoérg Edda Eggertsdéttir, 2013).

Markadssveedi Actavis inc. eftir sameininguna vid Watson
(Watson pharmaceuticals Inc, 2013).

Bls. 9



A [slandi eru starfsmenn ad nalgast 800. Hér er leidandi rannsoknar og prounarsetur sem

hefur fullkomna prounarverksmidju til umrada. Prounarsetrid proar ny samheitalyf og seekir
um einkaleyfi i sumum tilfellum. Mjog 6flugt skraningarsvid sér um ad ssekja um og vidhalda
markadsleifum Ut um allan heim. P4 er verksmidjan af fullkomnustu gerd og hefur hun

sérheeft sig i framleidslu & nyjum lyfjum og ad koma peim a markad daginn sem einkaleyfi
frumlyfjanna renna Ut. Verksmidjan er rekin & voktum allan solarhringinn flesta daga arsins.
94% framleidslunnar er flutt Gt og hefur verdmeeti Gtflutningsins verid um 70 til 80 milljonir
Evra undanfarin ar. EKki ma svo gleyma hofudstédvum Medis & islandi sem var upphaflega
dotturfelag Delta en ni Actavis. bad ser um alla s6lu Actavis & lyfjahugviti

og lyfjum til annarra lyfjafyrirteekja (Gudbjorg Edda Eggertsdottir, 2013). MEAIS

Skraningarsvid, skrifstofur og Medis.
Nyja rannsoknarstofan 2007.

Gamla rannsoknarstofan.

E his. Gamla verksmidjan
endurnyjud 2011.

F has. Nyja verksmidjan 1998.

D hus. Framleidslulager.
Prounarverksmidjan. Steekkun 2005.

Adalmottaka og skrifstofur.

Athafnasvaedi Actavis & Islandi er vid Reykjavikurveg og
Dalshraun i Hafnarfiroi. Byggingar med bleikar Gtlinur
falla ekki undir petta verkefni. Myndin er unnin upp ar
ljosmynd sem fengin var ar hugbinadinum Google Earth
(Reykjavikurvegur, 2012).
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Raforkumeaelingar

Fjarmalaradgjafar hafa lengi bent & ad til ad geta beett fjarhagsstdduna til framtidar, parf fyrst
ad hafa yfirsyn yfir naverandi stodu. Sama gildur um raforkunotkun. Meginforsenda pess ad
umbétaverkefni til ad draga Ur orkunotkun beri rangur, er ad notkunin fyrir adgerdir sé kunn.
pannig er haegt ad meta hvada adgerdir eru liklegastar til arangurs og einnig hagt ad meela

eftird hvort eda hvada arangur hefur nadst med arbdtum.

Til ad fa einhverja mynd af dreifingu raforkunnar milli steerstu notendanna og til ad fylgjast
med notkun og gedum raforkunnar i verksmidju Actavis, hefur verid farid af stad med ad
koma fyrir raforkumaelistédvum med adstod Verkfraedistofunnar Verkis. N0 eru atta
meelistodvar blanar ad safna gégnum sidan i mai 2011. Ein er stadsett i adaltoflu a
rafmagnsinntaki verksmidjunnar. Restin er i prystiloftsveitunni par sem ein peirra fylgist med
raforkunotkun prystiloftspurrkaranna medan hinar vakta prystiloftspjoppurnar sem eru sex

talsins.

Janitza meelistodvarnar

Fyrir valinu voru orkumeelistodvar fra Janitza i byskalandi sem var stofnad 15 september
1961. Fra pvi ad hafa smidad fyrstu fasviksstyringarnar, hefur pad verid framalega i préun og
framleidslu ymiss konar rafblnadar eins og hradastyringa og orkumeela (History, e.d.).
Meelarnir sem settir voru upp hjé Actavis eru af premur undirgerdum og er meelirinn & inntaki
verksmidjunnar UMG511. Hann er tengdur Etherneti og vinnur sem gétt fyrir hinar
stodvarnar UMG604 og UMG104. ber eru allar tengdar innbyrdis i gegnum ModBus.
Orkumalarnir maela spennu a hverjum fasa L1, L2, L3 og L4 sem er nalltaug. Einnig er
straumurinn maldur i hverjum fasa og er pessum melingum safnad i mynni stédvanna. Med
melunum fylgir hugbdnadurinn GridVis. Hann er settur upp & PC vél og pegar buid er ad
setja upp tengingu vid stédvarnar, sér hann um ad sekja gognin i malistédvarnar og vista peer
i gagnagrunn. { pessu tilfelli ,,Derby Database. GridVis er svo einnig notad til ad ryna i

gognin hvort sem pad er aftur i timann eda til ad skoda ymis meeligildi i rauntima.
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Utfra adurnefndum malingum safna orkumalistddvarnar ymsum gildum svo sem spennu,

straum, afl, orku, THD og skra hja sér 10 min. medaltdl pessara gilda. Orkumeelistddin

UMGH511 & inntaki verksmidjunnar er umfram hinar orkumeelistédvarnar, mun ¢flugra

greiningateeki fyrir geedi raforkunnar. Han hefur medal annars vidburda upptoku (Event

recording) og Spennuhtggs upptoku (Transient recording). Vidburda upptakan skrair med

10ms upplausn, vidburdi eins og yfir og undirspennu, yfirstraum og spennuleysi. Vegna

spennuhdggs upptokunnar er haegt ad skoda upptokur af spennuhdggum sem komid hafa i

kerfinu med 50us upplausn og spannar upptakan 100ms fyrir hvert tilfelli sem eru 5 bylgjur.

AJ auki geymir stddin skraningu um haestu og laegstu gildin & 6llum breytunum sem stdin

bydur uppa.

Server Server

GridVis BMS/SCADA
Derby Microsof SQL
gagnagrunnur gagnagrunnur

Gridvis remote tenging BMS/SCADA remote tenging

Ethernet

k~
27.54

2

‘

umg604 Loftpr 90 kW

umg511 Adaldreyfiskap

Modbus

Tenging Janitza orkumelistddvanna vid idnadarnet Actavis.

Janitzs ...

AW )

T 1
prjar af raforkumelistédvum
prystiloftsveitunnar.

54 3 7
Digital Outputs 1-5

UMG 511

Hub/Switch

;
L1 L1 - |
— ‘

Tengimdguleikar Janitza UMG 511
raforkumalistédvar.

Bls. 12



Skjakerfid

Verkfraedistofan Verkis hefur byggt upp skjakerfi fyrir verksmidjuna. Hluti pess kerfis kallast
BMS eda Building Management System. bad ser um ad vakta hin ymsu kerfi i verksmidjunni.
Skjakerfishugbunadurinn heitir FactoryLink og var framleiddur af Tecnomatix sem var
upprunalega stofnad i Israel 1983 en er nd i eigu Siemens sem hefur tilkynnt ad
hugbunadurinn verdi ekki préadur afram (FactoryLink, e.d.). Skjékerfid birtir advaranir sem
koma upp i kerfunum og skrair 6grynni af meeligildum i Microsoft SQL gagnagrunn. Pau
gogn er haegt ad nalgast fra skjakerfinu sem linurit eda med pvi ad senda fyrirspurnir beint i
gagnagrunninn. Verkis Utbjo skjdmynd fyrir maelastédvarnar og les skjakerfid beint fra peim
en ekki gegnum GridVis hugbunadinn. Gildin sem sjast & naestu mynd hafa verid skrad i SQL
gagnagrunn & 60 sek. fresti sidan 15. agust 2011.
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Tilteek gogn

Pegar ryna atti i gognin fra GridVis hugbunadinum kom i 1jos ad i lok jantar 2012 hafdi
forritid heett ad saekja gognin i maelistddvarnar. Astaedan var st ad allir tolvunotendur hja
Actavis voru feerdir a nytt yfirrddasvaedi (domain). Vinnan vid ad setja GridVis upp aftur var
svo ekki klarud fyrr en 7. mars 2013. begar farid var ad lesa aftur ur melistédvunum kom i
[jos ad peer hofdu mynni 5 til 6 manudi aftur i timann, eftir tegund.

Gogn um afinotkun [ 2011 | 2012 | 2013 |
mai. [ jan. | jal. [ &gt.] sep.| okt. [ nov. [ des. | jan. [ feb. [mar.[ mai.[ jan. [ jal. [agu. [ sep.] okt. [ nov. [ des.| jan. [ feb. [mar.]

|umgs11 ABaldreyfiskap ] ]

umgl104 Loftpr 55kW 1
|umglO4 Loftpr 55kW 2

umg104 Loftpr 55kW 3

umg104 Loftpr 18 KW 1

umg104 Loftpr 18 kW 2

|umgGO4 Loftpr 90 kW
|umg104 Loftpurkarar - -
15. 4gust 2011. Byrjad ad lesa i skjakerfi 27. jali ny piéppustyring Vantar fra 14. jan kl. 15:20
til 16. jan kl. 10:45

=Gogn til i GridVis gagnagrunni
=Gogn til i BMS, SQL gagnagrunni
_ =Gogn glétud

Tiltekileiki gagna um orkunotkun hja Actavis fra 1. mai 2011 til 31. mars 2013.

par sem orkunotkun er ekki lesin upp i skjakerfid purfti ad notast vid aflmalingarnar sem
skradar eru a 60. sek. fresti. betta var gert med pvi ad senda fyrirspurn i SQL gagnagrunninn
og fa svar i Excel um medaltalsnotkun afls yfir hvern dag fyrir hverja meelist6d. Hver dagur
var svo margfaldadur med 24 til ad fa aflstundir eda orku og ad lokum voru allir dagar hvers
manadar lagdir saman til ad fa manadar orkunotkun. Daemi: Dagsmedaltal 55kW * 24h
=1320kWh & dag. Til ad sannprofa ad pessi adferd veeri négu nakveem var 61l manadarnotkun

prystiloftspjappanna, sem tilteek var fra GridVis borin saman vid nidurstédurnar.
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Raforkunotkun loftveitunnar fra mai 2011. Graenu sulurnar eru raforkunotkun fengin Gr GridVis sem
les reglulega Ur stéovunum og skrair i Derby gagnagrunn. Raudu sulurnar eru reiknadar Utfra siritun
sem skjakerfid les beint Gr meelistddvunum og skrair i SQL gagnagrunn.

Eins og sja ma eru gognin sambarileg fyrir utan oktdber 2012 og jantar 2013. Par voru lika
eyour i gégnunum eins og sest & myndinni yfir tilteekileika. Ef vid notum orkunotkunina fra
GridVis par sem hun er til stadar og fyllum inni med gégnunum fréa skjakerfinu fra jandar Gt
oktdber 2012, faum vid nakveema mynd af orkunotkuninni fra 6llum malistodvunum fra
byrjun mai til dagsins i dag. Gatid i gdgnunum fyrir eina pjéppuna um mitt sumar 2011
kemur litid ad sok pvi orkunotkunin yfir pad timabil kemur fram um leid og skraningin byrjar
aftur. begar vid forum ad ryna i raforkugaedin i meelistddinni & inntaki veitunnar veroum vid
ad taka mid af pvi ad malingar fra januar til september 2012 eru glatadar p6 svo ad vidburdar
og spennuhdggs upptokur & pvi timabili hafi vardveist i stodinni asamt skraningu & haestu og

leegstu gildum, hafi pau ordid & pvi timabili.
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Raforkunotendur

Steerstu raforkunotendurnir i verksmidju Actavis & Islandi eru lysing, prystiloftsloftveita,
pbrystiloftspurrkarar, framleidsluteeki, loftraestikerfisblasarar, rakateeki og purrkarar. Skifan
synir aztlada skiptingu raforkunnar arid 2012. Notkun prystiloftsveitu, prystiloftpurrkara og
heildarnotkun var fengin fra raforkumalistodvunum. Lysingin var reiknud Gt fra lampaplani
0g mati a raunverulegu nytingahlutfalli a hverju svaedi. Raforkunotkun blasaranna i
loftraestikerfunum var reiknud yfir i arsnotkun at fra aflnotkun sem lesin var af
hradastyringum peirra. Sama adferd var notud fyrir aflestur ar styringum rakateekjanna en hér
eru adeins tekin pau rakataeki sem hita vatn til ad framleida gufu. Stor hluti
rakaframleidslunnar fer fram med hreinsudu vatni og prystilofti sem er notad til ad yra

vatninu gegnum spissa inn i loftraestistokkana.

a
Dreifing raforku & notendur arid 2012
Heildar orkunotkun 6.468.411 kWh
7 Lysing
& 901.608 kWh
~_ Annadss. 14%
framleidslutaeki,
purrkarar
loftraestikerfa,
eldhus og almenn
notkun
1.841.754 kWh
28%
Blasarar o
loftraestikerfa Prystilofts-
1.487.645 kWh purrkarar
23% 60.078 kWh
1%
. J

Skifan synir skiptingu raforkunnar eftir notkun arié 2012.
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Raforkusparnadur

A Islandi er mun hagstedara ad kaupa varmaorku i formi vatns en rafmagns. bess vegna eru
husakynni Actavis hitud med vatni eins og hja flestum islendingum. Verksmidjan er kynt
med pvi ad veita heitu vatni gegnum hitdld i loftraestikerfunum og i pilofna. Til ad nyta
orkuna sem best hafa pau framleidsluteeki sem nota mikid af heitu lofti verid honnud pannig
ad loftid er hitad eins og haegt er med vatni adur en loka hita er nad med rafhitun. betta sparar

umtalsverda raforku en pad verdur ekki farid Ut i Utreikninga & pvi hér.

Prystiloftsveitan

bvi hefur verid haldid & lofti ad dyrasta almenna orkuformid sé prystiloft. Arid 2012 notadi
prystiloftsveitan hja Actavis 1.415.669 kWh. betta var 22% af allri raforkunotkun
verksmidjunnar. Til ad atta sig betur & pvi hve mikil orka petta er ma geta pess ad medalstort
islenskt heimili notadi 4.700 kWh arid 2011 (Orkusparnefnd, 2012, bls. 12). brystiloftsveitan
notadi pvi orku til jafns vid 300 heimili.

Sex prystiloftspjoppur fra Atlas Copco sja um ad framleida prystiloftid fyrir verksmidjuna.
SU steersta og nyjasta er 90 kW og er han eina hradastyrda pjappan. pPad pydir ad han getur
haldid prystingnum mjdg stédugum pratt fyrir mismikla notkun med pvi einfaldlega ad styra
hradanum & pjoppuhreyflinum. Hinar pjoppurnar eru ymist stopp, i gangi alagslausar eda i
gangi undir alagi og eru pa ad framleida loft & fullum afkdstum inn & veituna. Peer eru prjar
55 kW og tveer 18 kW.

Prystiloftspjéppurnar sex, sjast hér i r6d. Su steersta fremst.
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Adur var hverri pjoppu stjornad af eigin prystilida sem reesti vidkomandi pjoppu pegar
prystingurinn féll undir stillt gildi og stédvadi hana sidan pegar prystingurinn var kominn
sem samsvaradi prystimun (difference) yfir stilligildid. Pessi gildi purftu ad vera mismunandi
milli pjappa svo peer feeru ekki allar inn og Ut & sama tima. Petta leyfdi toluverdan prystimun i
kerfinu og vard lika til pess ad hradastyrda pjappan nyttist ekki sem skildi til ad regla
prystinginn. pPegar prystingurinn var ad leekka vegna aukinnar notkunar og pjoppurnar voru
ad tinast inn var stora pjappan & mesta hrada til ad reyna ad na kjorprystingi. begar svo flestar
bjoppurnar voru komnar inn og prystingurinn 6x for stora pjappan & minnsta hrada medan
hinar tindust at aftur. Einnig bar & pvi undir vissum kringumstaedum ad pjéppur dingludust
inn og Ut, a medan su hradastyrda reyndi ad bregdast vid prystingssveiflunum sem myndudust
vid pad. Stddugar hradabreytingar & 90 kW pjoppunni juku mjog alagid & hana og for
medaltals aflnotkun suma manudi vel yfir 100 kW.

Pjoppustyring prystiloftsveitunnar

I juli lok 2012 var tekin i notkun ny samkeyrslustyring fyrir prystiloftspjéppurnar. Hin var
framleidd og sett upp af seenska loftpjoppuframleidandanum Atlas Copco. Styringin hefur
nettengingu vid stjorntélvur pjappanna og birtir advaranir og rekstrartdlur fra peim. Adal
hlutverk hennar er p6 ad samkeyra pjoppurnar svo prystingurinn sé sem stédugastur og
umfram allt til ad spara orku.

Styringin maelir veituprystinginn og reynir ad halda honum i kjorgildi sem er 6,9 bar. Pad
gerir hiin med innbyggdum regli en ad auki stydst hin vid spa sem byggir a prystiloftsnotkun
aftur i timann. Utkoman er send sem styrimerki inna |
hradastyrdu pjoppuna. Ef hradastyrda pjappan nalgast
fullan hrada sendir styringin bod til naestu pjéppu um
ad skerast i leikinn og svo koll af kolli. Ef sU
hradastyrda nalgast hinsvegar lagmarkshrada er pjappa
tekin at. Pjoppunum er radad i forgangsrod sem

breytist sjalfvirkt & akvednum fresti. Pjappa sem ekKi

\

hefur tengst inn & veituna i 15 min. er stédvud alveg og NYja styringin sem stjérnar prystiloftsveitunni.

ekki reest aftur fyrr en a henni parf ad halda.
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Eftir ad nyja styringin tok vid, kom strax i 1jés ad prystingurinn vard téluvert stédugri og er
nt 6,9 £ 0,1 bar. Til ad skoda hvort styringin hafi skilad einhverjum raforkusparnadi voru
tekin saman gogn um samanlagda orkunotkun allra pjappanna fra upphafi malinga. Notast
var vid pau gogn sem til voru fra GridVis en annars studst vid gognin sem fengust med

atreikningum yfir i orku Gt fra aflinu sem var siritad af skjakerfinu i SQL gagnagrunninn.

qS0.000 kWh

130.000 kWh -

110.000 kWh

90.000 kWh
2011

82012

70.000 kWh

50.000 kWh 12013

30.000 kWh M Sparnadur

10.000 kWh -

-10.000 kWh
&

Q Q

AR

Samanldgo orkunotkun allra prystiloftspjappanna fyrir hvert ar fra pvi meelingar héfust.

Nyja pjoppustyringin for ad styra prystiloftspjoppunum 27. juli 2012. bad fer ekki milli mala
ad sidan pa hefur raforkunotkun loftveitunnar minnkad umtalsvert. Til ad gléggva sig betur &
arangrinum skulum vid bera saman orkunotkunina méanudina fyrir og eftir breytingu. par sem
prystiloftsnotkunin dreifist 6jafnt yfir arid er rétt ad bera saman sému manudi fyrir og eftir

nyju pjoppustyringuna.
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Raforkunotkun manudina eftir breytingu samanborid vid sému méanudi fyrir breytinguna sem var i lok
juli 2012.

pvi midur eru ekki til séguleg gogn um loftprysting eda prystiloftsnotkun. b6 er vitad ad
notkunin hefur aukist milli ara. Ny pokkunarlina og nytt framleidslutaeki sem notar mikid af
prystilofti, hafa baest i verksmidjuna sidan pjoppustyringin for i rekstur. pratt fyrir pad méa
glogglega sja ad dregid hefur ar raforkunotkuninni. Heildar raforkunotkunin fyrstu 8
manudina eftir breytingu var 904.759 kWh en sému manudi a undan var hin 1.010.141 kWh.
Fré byrjun agust 2012 til enda mars 2013 munar pvi 105.382 kWh. bad gerir leekkun um
10,43%. Ef sparnadurinn er reiknadur yfir a arsmedaltal gerir pad 158.073 kWh eda teep 34
heimili. Gera ma rad fyrir ad sparnadur sé umtalsvert meiri pvi pad ma segja ad aukin
loftorkunotkun & pessu timabili sé 6keypis.
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Gadi raforkunnar

Hvad er att vid pegar talad er um geadi raforku. Er ekki ndg ad spennan sé innan marka, tionin
rétt og sem sjaldnast rafmagnslaust? Adur fyrr var blinadurinn sem notadi raforkuna mun
hreinna alag. b4 er att vid til demis gloperur og hitdld sem eru hrein ohmsk vidnam og reedst
straumurinn pvi alveg eftir spennunni sem yfir peim er. | dag eru komin 6grynni af teekjum
sem nota halfleidar eins og diddur, transistora og tyristora, til ad styra aflnotkuninni med pvi
ad opna og loka fyrir strauminn, sem virdist pa renna i litlu samraemi vid 16gmalid hans Ohms
gamla. bessi teeki eru ad leysa morg gémul vandamal en i leidinni eru pau ad bua til ny sem

eru truflanir i raforkukerfunum.

Hio fullkomna form

Algengasta adferdin vid raforkudreifingu hér & landi er ridspenna. b sveiflast spennan milli
plis og minus 50 sinnum & sekdndu i formi sinusbylgju. Légunina feer spennan vegna pess ad
han verdur til vid snaning i rafélum. Spennan sem notendur verda varir vid er kollud RMS
spenna (root mean square). I 1 fasa kerfum er hiin 230V og er st spenna sem sinusbylgja med
topp spennu upp & 325V gagnvart N, skilar til jafns vid 230V jafnspennu. Hun faest med pvi
ad deila upp i toppspennuna med /2 . I 3ja fasa kerfum eru notadar prjar einfasa linur par
sem bylgjurnar na toppgildi med 120° millibili eda 1/3 ar hring. | 50Hz kerfum er hringurinn
20ms. bvi toppar ein a sirka 6,667ms fresti. P4 er RMS spennan 400V milli fasa sem feest
med pvi ad margfalda RMS spennu milli fasa og N med v/3.

Pegar verid er ad mela spennu og flokt & spennu er yfirleitt verid ad mala RMS gildio
(Wildi, 2006, kafli 8).

Spenna 1 fasa sinus form | Spenna 3 fasa sinus form |
500 500
400 400
300 = = 300 — — — = — N
—RMS
200 v 200 _\ // \X/ \\ // \x/ L]
i 1 L ANVANVANWANWAWAW "
0 —N 0 — 3
-100 F— -100 - F—
N
-200 i -200 -
300 — A 300 —W——
-400 -400
0 10 20 30 40 ms 0 10 20 30 40 ms
> -
Heilbrigd sinusbylgja. Dokkblaa linan synir RMS Heilbrigdar sinusbylgjur i 3 fasa kerfi. Dokkblaa linan
spennuna sem sinusbylgjan gefur gagnvart N. synir RMS spennuna milli tveggja fasa. En er ad

sjalfsogdu ennpa 230V gagnvart N.
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Ymsir kvillar

Til ad geta borid saman geedi raforku og sett viomid hafa verid gefnir Gt ymsir stadlar. bar ma
nefna EN 50160, EN 61000-2-4 og IEEE 519 svo einhverjir séu nefndir. GridVis bydur uppa
ad heaegt er ad kalla fram skyrslu fyrir akvedid timabil par sem raforkugeedin eru borin saman
vid pessa stadla. I reglugerd um gaedi raforku og afhendingaroryggi nr. 1048/2004. 2. gr. er
visad i IST/EN 50160. Samkvzamt peim stadli er ahrifavéldum & gaedi raforku skipt i tvo
flokka. Vidvarandi fyrirbaeri (continuous phenomena) sem Yfirleitt stafa af alaginu hja
notandanum sjalfum og spennu vidburdi (voltage events) sem geta ordid verda vegna bilana
hja notandanum sjalfum, veitunni, pridja adila eda vegna ahrifa vedurs. Hér 4 eftir er listi yfir
helstu skilgreiningarnar.

Vidvarandi fyrirbaeri (Continuous phenomena)

- Tioni (Power frequency)

- Spennusveiflur (Supply voltage variations)

- Snoggar spennubreytingar (Rapid voltage changes)
- Stakar snéggar spennubreytingar (Single rapid voltage changes)
- Flokt (Flicker severity)

- Spennu misvagi (Supply voltage unbalance)

- Samfasa yfirsveiflur (Harmonic voltage)

- Osamfasa yfirsveiflur (Interharmonic voltages)

- Merkjasendingar (Mains signaling votages)

Spennu vidburadi (voltage events)
- Brottfall spennu (Interruptions of the supply voltage)
- Spennudyfur/ris (Voltage dips/swells)
- Yfirspennuhdgg (Transient overvoltages)

Hér verdur farid yfir nokkrar athuganir sem voru gerdar til ad skoda raforkugaedin i
verksmidju Actavis & Islandi med tilliti til i[ST EN 50160:2010. Til pess voru notud gogn fra

GridVis sem lesin voru Ur orkumeelistédinni a adal inntaki verksmidjunnar.
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Vidvarandi fyrirbari (Continuous phenomena)

Hér er att vid fravik fra edlilegu formi spennunnar sem eru vidvarandi. Pau stafa yfirleitt af

alaginu hja notandanum sjalfum. Oft vegna élinulegs alags.

Tioni (Power frequency)

Tidni ridspennunnar skal vera 50Hz. Midad er vid 10 sek. medaltal og skal skekkjan 99,5%
arsins vera innan vid + 1% (49,5 til 50,5Hz) og aldrei meiri en + 4% eda -6% (47 til 52Hz). |
orkumalistddinni meelist han ad medaltali 50,00Hz. 10 sek. medaltidnin hefur farid haesti i
50,92Hz. Heesta augnablikstionin sem GridVis hefur skrad er 52,6Hz sem fer utfyrir 4%
morkin og var i truflunum sem fylgdu spennudyfu pann 14. oktober 2011.

Spennusveiflur (Supply voltage variations)

P& RMS spennan & hverjum fasa eigi ad vera 230V gagnvart jordu getur spennan verid ad
sveiflast téluvert Gt fyrir pad gildi. Alagid & raforkukerfi landsins er breytilegt eftir tima
solarhringsins sem hefur &hrif & spennuna. Einnig hefur breytilegt alag i verksmidjunni sjalfri
toluverd ahrif. Spennusveiflur skulu ekki vera meiri en +10% eda -15% af malspennunni og
95% vikunnar ekki meiri en + 10% sem gefur okkur 207 til 253V. Hja Actavis er medal
spennan 235V en fer ad jafnadi ekki nedar en 230V og ekki ofar en 242V.

Sndggar spennubreytingar (Rapid voltage changes)

Stakar sndggar spennubreytingar verda adallega vegna alagsbreytinga, vegna rofastyringa eda
bilana. Par eiga alla jafna ekki ad vera meiri en 5%. Mjog miklar spennubreytingar falla

undir spennu vidburai.

FIokt eru hradar spennubreytingar sem valda 6paegilegu flokti i lysingu. GridVis skréir hja sér
skammtima flokt (Short term flicker) og langvarandi flokt (Long term flicker). Skammtima
flokt er spennubreyting medaltals spennu a 10 mindtna fresti en langtima flokt & 2ja tima
fresti. Leyfileg breyting milli melinga er 1% af heildarspennu. GridVis hefur ekki skrad neitt
atvik sem hefur farid ut fyrir pau mork.
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Spennu misveaegi (Supply voltage unbalance)

Spennu misveegi myndast pegar spennan er ekki jafn ha &
Ollum fosum eda vegna pess ad timarnir (hornin) milli
fasanna eru ekki jafnlangir. 10 min. medaltal skal ekKki
fara yfir 2%, 95% vikunnar. GridVis Skrair petta medaltal
haest 0,64%. Haesta augnabliksgildid er p6 17,04%.

Samfasa yfirsveiflur (Harmonic voltage)
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Nénar verdur fjallad um pad hvernig samfasa yfirsveiflur myndast hér & eftir. betta eru

sinusbylgjur sem sveiflast & tioni sem er heiltdlumargfeldi af grunntidninni. Undir

venjulegum kringumstedum

er spenna peirra mjog lag.

95% vikunnar skal 10 min.

medaltal RMS spennu hverrar

tioni fra 2 til 25 faldri

grunntioni, ekki fara yfir

akvedin mork sem eru 0,5 til

6% af spennu grunntidninnar

og eru morkin mis ha eftir

tioni. Samkvemt GridVis eru EIAAARARAP

i
200

Baboi ialijzzicinaas

pbessi gildi ad fara Gt fyrir
mork & fosum L2 og L3 & 15.
yfirtini sem er 2250Hz.

I Harmonics voltage L2 [urng511-5110-1205 Asaldreyfiskap]

I-i- &
oo
35

Samfasa yfirsveiflur spennu i fasa L2 i inntaki verksmidjunnar 25.
april 2013. Sveiflur 4 5. og 7. yfirtioni eru aberandi mestar.

THD stendur fyrir ,, Total Harmonic Distortion* eda heildaryfirsveiflubjogun og getur att vid

hvort heldur spennur eda strauma og er samanlagt gildi allra yfirsveifla frd 2 upp i 40. THD U

(spennugildid) skal 95% timans vera undir 8% af spennu grunnsveiflunnar miéad vié 10 min.

medaltal. Hja Actavis er medaltalid 3,36% og haesta medalalid 4,38% pd haesta augna-
bliksgildid hafi farid i 74,7% en pad var i adurnefndu Ovantu atviki pann 14. oktober 2011.
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Osamfasa yfirsveiflur (Interharmonic voltages)

Osamfasa yfirsveiflur eru eins og nafnid gefur til kynna sveiflur sem eru ekki i fasa vid
grunntidnina. paer eru steekkandi vandamal i rafkerfum i dag vegna aukinnar notkunar &
tidnibreytum og alika teekjum. Osamfasa yfirsveiflur geta myndast vegna 6linulegs alags en
einnig vegna rafsegulahrifa fra bunadi sem matar spennu & harri tioni eins og tidnibreytar og
,.switch mode* spennugjafar. [ tidnibreytum er pessi tidni algeng 2 til 16kHz og getur valdid
flokti og ymsum truflunum i alls kyns samskipta og stjornbunadi. Til ad takmarka pessi ahrif
er mikilvaegt ad ganga rétt fra 6llum slikum bunadi med tilliti til tenginga, stadsetninga og
skerminga svo deemi séu tekin. Stadallinn er ekki tilbinn med maork fyrir pessar yfirsveiflur

og maelistédin safnar ekki gégnum um paer en peer meelast 0,03 til 0,2V upp i 3000Hz.

Merkjasendingar (Mains signaling votages)

pad er leyfilegt ad nota dreifikerfid til merkjasendinga. Rafveitan notadi slik merki til ad
styra rofum hja notendum sem keyptu 6dyrari orku sem matti rjufa & alagstimum. NG er peim
merkjasendingum hatt. Notendur mega nota slik merki fyrir eigin samskiptakerfi en ekki

milli notenda. 99% dagsins skal 3 s medalspennan ekki fara yfir &kvedin mork eftir tioni.

Spennu vidburdi (Voltage events)

Spennan hakkar, leekkar eda hverfur alveg. Oftast vegna bilana hja notandanum sjalfum,
veitunni, pridja adila eda vegna &hrifa vedurs. Par ma nefna ad storir spennar, alversskali eda
rafali i virkjun geetu hafa farid (t. Samslattur & linum eda lina farid i sundur.

Langt brottfall spennu (Long interuptions of the supply voltage)

Langt brottfall spennu er skilgreint sem spennuleysi sem varir lengur en 3 min. bad hefur
ekki gerst sidan meelistodin var tekin i notkun 2. mai 2011.
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Stutt brottfall spennu (Short interuptions of the supply voltage)

Stutt brottfall spennu er spennuleysi sem varir skemur en 3 min. bad getur verid erfitt ad
greina milli mjog stutts brottfalls og spennudyfu (Voltage dip) en munurinn fellst i pvi vid
hve haa spennu brottfallid er midad. Stadallinn kvedur & um 5% af vidmidunarspennunni sem
gefur okkur 11,5V. bad skal taka fram ad spennan parf ad fara nidur fyrir pad gildi & 6llum
fosum, annars telst pad spennudyfa. Ekkert tilfelli hefur verid skrad fra pvi malistodin var

tekin i notkun.

Spennudyfur (Voltage dips)

Ef spennan & einhverjum fasa fellur nidur fyrir 90% af vidmidunarspennunni, sem hja okkur
gerir 207V, péa skréist pad sem spennudyfa. Oft fylgir spennuris i kjélfarid. bessar dyfur geta
valdid miklum vandraeedum, sérstaklega i verksmidjum. Vid djapar dyfur & télvubunadur eins
og idntdlvur pad til ad detta Ut eda frjdsa og bunadur sem 6llu jafna raesist sjalfkrafa eftir
spennuleysi fer oft ekki inn vegna undirspennuadvarana sem hanga inni pvi spennan for ekki
alveg af. b4 parf oft ad endurraesa handvirkt. Malistodin hefur skrad 18 slik atvik fra pvi hdn
var tekin i gagnid. bar af voru 6 sama daginn 10. jantar 2012 fra kl. 18:44 til 22:27. Lagsta

spennan var 99V og lengsta dyfan var 1,85 sek.

nnnnn

zzzzzzz

e fekin]

Spennudyfa 14. oktober 2011 kl. 20:07:41 sem stdo i Spennudyfa 27. névember 2011 kl. 10:06:04 sem st6d i
110 ms. 1 kj6lfarid fylgdi spennuris og tidnibreytingar. 115 ms.
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I stadlinum er tafla sem haegt er ad nota til ad flokka spennudyfur. Spennan i botni dyfunnar
og timinn sem dyfan varir, rdda pvi i hvada holfi atvikid lendir. Adrir stadlar lysa pvi hvernig
bunadur skal profadur til ad standast dkvedna flokka eda ,,class* en bunadur sem er skradur
sem ,,class 2 @tti ad pola atvik sem lenda i holfum Al, B1, A2 og B2. Hér skyggd med
dokkblaum lit. Banadur sem er skradur ,,class 3 etti a0 pola atvik sem lenda i &durnefndum
holfum auk A3, A4 og C1. Hér skyggd med ljosblaum lit.

Botn dyfu u Lengd dyfu tims

i%af230V | 19<t<200|200<t<500]|500<t<1000| 1000 <t <5000 | 5000 < t < 60000
90>u>80 HOLF A1 HOLF A2 HOLF A3 HOLF A4 HOLF A5
80>u>70 HOLF B1 HOLF B2 HOLF B3 HOLF B4 HOLF B5
70>u 240 HOLF C1 HOLF C2 HOLF C3 HOLF C3 HOLF C5
40>ux5 HOLF D1 HOLF D2 HOLF D3 HOLF D3 HOLF D5
5>u HOLF X1 HOLF X2 HOLF X3 HOLF X3 HOLF X5

Tafla til ad flokka spennudyfur eftir dypt og lengd.

Ef vid feerum atvikin 18 sem melistddin hefur skrad i téfluna pa sjdum vid ad 8 peirra eru
likleg til ad trufla bunad sem er flokkadur i ,,class 2 og tv peirra bunad sem er flokkadur i

,,class 3.
Botn dyfu u Lengd dyfu tims
i%af230V |19 <t<200|200<t<500]500<t<1000|1000<t<5000 | 5000 <t < 60000
90 > u > 80 4 1
80> u>70 5 1
70 > u > 40 6 1
40>u=25
5>u

Flokkun spennudyfa i verksmidju Actavis fra byrjun mai 2011 Gt mars 2013.

Spennuris (Voltage swells)

Ef spennan fer yfir 110% af vidmidunarspennunni er pad spennuris. bar sem vid midum vid
230V eru petta 253V hja okkur. Mealistodin hefur skrad 6 tilfelli og komu 5 peirra i kjolfario

a spennudyfu. Spennuris eru likt og spennudyfur flokkud med pvi ad feera pau i toflu.
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Yfirspennuhdgg (Transient overvoltages)

Petta eru drstuttir spennupulsar oft vel

innan vid 1 ms ad lengd. Truflunin varir

svo stutt ad orkan i henni er hverfandi litil

en spennan getur ordid nogu ha til ad

eydileggja vidkveeman rafeindablnad. ]
Meelistodin hefur skrad 6 tilfelli fyrir utan -
fjolda tilfella samtimis spennudyfum

0g -risum. bessar melingar eru gerdar &

50 ps fresti og na pvi ekki ad fanga styttri
; Myndin er fengin ar GridVis og synir yfirspennuhdgg
pllsa en pad. 13. 4glst 2011 & fasa L1 og L2 en laekkun & L3,
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Samfasa yfirsveiflur (harmonic waves)

pegar vid blondum saman malningu i litunum, gulum raudum og blaum pa faum vid ut
brdnan. P4 megum vid vita ad ef vid erum med branan pa inniheldur hann pessa grunnliti pé
vid hoéfum ekki blandad hann sjalf. Sama mé segja med bylgjur. Ef vid blondum saman
hreinum sinusbylgjum med mismunandi tioni og styrk pa faum vid ut nyja bylgju sem er ekki
hrein sinusbylgja. P4 megum vid vita ad ef vid erum med bylgju sem er ekki hrein
sinusbylgja en endurtekur sig, pa inniheldur han hreinar sinusbylgjur sem eru mismunandi ad

tioni og styrk.

Haegt er ad blanda saman spennubylgjum & 6llum tidnum sem hafa heilt margfeldi af grunn
tioninni. Pa er spenna peirra allra 0 Volt pegar grunnbylgjan er 0 Volt. bannig fa paer nafn sitt
,,harmonic* pvi per eru i takt vid grunnbylgjuna po takturinn sé tvofalt, prefalt eda tuttugufalt

heerri. Ef vid blondum saman 6llum yfirtidnum af bylgju, pa faum vid Ut sagtonn.

Fa g

1. yfirtidni (Grunntiéni) 1. og 2. yfirtidni

1., 2. og 3. yfirtioni ) ( 1., 2., 3....,27. yfirtioni

NU vitum vid ad spennubylgja sem hefur I6gun fullkominnar sagtannar inniheldur allar tidnir
sem hafa heilt6lu margfeldi af grunn tidni bylgjunnar. Ef vid aftur & moti notum bara bylgjur

sem hafa oddat6lumargfeldi af grunntioninni, 3, 5, 7, 9, o.s.frv. pa faum vid Gt kassabylgju.

Bls. 29



( 1. yfirtidni (Grunntiéni) ( 1. og 3. yfirtioni

1., 3. og 5. yfirtioni 1 [ 1., 3., ....,27. yfirtioni )

Haegt er ad halda endalaust &fram og fa Gt 6tal form med pvi ad blanda saman mismunandi
tionum med mismunandi styrk. Petta synir okkur ad yfirténa bjogun (Harmonic distortion) er
bjogun sem verdur & 16gun sinusbylgjunnar vegna annarra bylgja sem hver hefur sinn styrk,
og tidni sem er heiltélu margfeldi af grunntidninni. b6 veeri réttara ad segja ad samfasa
yfirsveiflur myndist vegna bjégunar sem verdur & sinusbylgjunni vegna 6linulegs alags. pa

held ég ad pad sé kominn timi til ad skoda hvernig sinusbylgjurnar lita Gt hja Actavis.

Blaa sinusbylgjan synir spennuna L1-N & inntaki verksmidjunnar 31. mars 2013. Hér sést ad

han er svolitid aflogud. Topparnir eru ekki alveg ndgu ranadir heldur eru peir meira eins og

illa yddadir 6rvaroddar. Ef vid
skodum strauminn a sama tima
Lo . | /\ Al A\ s
sjaum vid ad hann er ekKi Femm | o [\ /o DR T
sérlega sinuslaga, heldur likari [\ fo i I o
9 9 // 4 \H\ // i \\\ // 4 \\\
kinu & kameldyri
bakinu & kameldyri og pad er ;o + T 7 Y v N .
hann sem aflagar [{’V \\\ /?V \\\ llf/ \\\ DDDDDDD
wna. | A L] VAN VAL
spennubylgjuna. o e Y T N B
- / \/ Ve
_____ \/ \/ \/ N

Blaa linan er sinusbylgja spennunnar & fasa 1 og greena linan er
straumurinn i sama fasa 30. mars 2013
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Olinulegt alag

NU skulum vid veita pvi gaum ad nanast allir blasararnir i loftraestikerfunum eru keyrdir af
hradabreytum og steersta prystiloftspjappan einnig &samt ymsum 6drum tekjum. petta er allt
banadur med 3ja fasa afridlum, sem notar yfir 25% af allri raforkunni i verksmidju Actavis &
Islandi. 3ja fasa rafeindastyrdir afridlar bera einmitt einkenni svona straumtoku eins og vid

sjaum i inntaki verksmidjunnar. Til ad sannreyna petta skulum vid skoda spennur og strauma

i steersta hradabreytinum i s T— ___
ax = . [ oom 0000 i a00.00
verksmidjunni, 90kW s A
| I VN N W N N Y o

prystiloftspressunni. Myndin er lesin af

250,00

GridVis ur Janitza UMG604

meelistodinni sem er & feedingu 90kW

prystiloftspressunnar. Blaa linan synir

spennuna i fasa L1 og graena synir

-350.00

strauminn. Fjoroungur raforkunnar hja

f :
Spenna og straumur i fasa L1 i 90kW prystiloftspjoppunni i
prystiloftsveitu Actavis.

Actavis fer i ad knyja svona alag.

Til ad skilja af hverju straumtakan er svona i laginu skulum vid skoda hvernig algengur
pbriggja fasa afridill vinnur. Ef vid skodum fasa L1 sem er blaa linan & myndinni hér fyrir
nedan pa sjaum vid ad straumurinn, greena linan, fer ekki ad renna fyrr en spennan er ordin
heerri en DC+ spennan, efri svarta linan. Straumurinn rennur medan DC- spennan er herri en
spennan i L2, raudu linunni, sem tekur vid straumnum fr4 L1. begar spennan i L2 kemur upp
fyrir DC- spennuna pé heettir straumurinn ad renna og byrjar ekki aftur fyrir en spennan i L3,
gulu linunni, getur tekid méti honum pegar han er ordin laegri en spennan i DC-. pessi
6linulega straumtaka framkallar yfirsveiflur i straum en p6 ekki nema 30% af peim

yfirsveiflum sem myndast i einfasa afridlum (Drury, 2009, bls. 311-315).

Spéla L3 L1 L2 L3 L1
k VTV TN DC + /\ DC+
L1y —— 1 ﬂ ﬂ”
T L XX S
L 4 DC- _ ~ ~ 7

J/

briggja fasa afridill eins og algengur er i hradabreytum  Straumur (freedilegur) i fasa L1 vid priggja fasa afridun.
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Anrif 6linulegs alags & raforkukerfid

Eins og vid hofum séd eru straumarnir i inntaki verksmidjunnar nokkud langt fra pvi ad vera
sinuslaga. Astedan er st ad alagid er ekki linulegt og leidir ekki strauminn i beinu hlutfalli
vid spennuna heldur lokar nanast fyrir straumtoku pegar spenna er hast. Pegar straumurinn er
mikill er 4lagid mikid og pad veldur spennuleekkun. begar straumurinn er litill er alagid litid
0g vid pad hakkar spennan. bannig hefur élinulegt alag ahrif & 16gun spennubylgjunnar og

vid pad myndast yfirsveiflur.

Samfasa yfirsveiflur straums

Stadallinn IST EN 50160:2010 sem vid erum ad bera raforkuna saman vid, tekur ekki &
samfasa yfirsveiflum i straum enda hefur hann ekki ahrif a annan binad nema 6beint med pvi
ad bjaga spennuna. bad er samt athyglivert ad skoda pessar sveiflur. Medal gildi THD |
(straumgildi) er 13,23%. a moti 3,36% i spennu. haesta medaltal er 25,63 og haesta gildid
112,66% vid spennudyfu og -ris 14. oktober 2011. Yfirsveiflur med oddatélumargfelldi af

grunnsveiflunni eru mest aberandi eins og i spennunni.
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BN Harrmonics current L2 [urmgs11-5110-1205 Adaldreyiiskap]

Samfasa yfirsveiflur straums i fasa L2 i inntaki verksmidjunnar 25. april 2013. A sama tima var
straumtakan um 1000A. Straumur i 5. yfirtidni er &berandi mestur.
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[4]

Null spennur og straumar

Ef hornin (timinn) milli allra fasanna veeru jafn stor, spennan & 6llum fésum su sama,
sinusformid o6laskad og alagid jafnt a 6llum fosum, rynni engin straumur i nalltauginni. par

sem nulltaugin er tengd til jardar myndast

60.00

ekki héaar spennur i henni en straumarnir

55.00

geta verid toluverdir. Samkvaemt

45.00

meelistodinni a stofninum er medal spennan

40.00

i nalltauginni 0,22V en medal straumurinn

25.00

67,78A. Megnio af pessum straum er & SR

pridju yfirsveiflu sem er 150Hz og myndast

vegna Olinulegs alags. Straumar sem

sveiflast & tionum sem hafa margfeldi af 3

eiga pad allar sameiginlegt ad vera samfasa ; ilitlig |

Ollum 3 spennufésunum, L1, L2 og L3. B I NG sos T

I Harmonics current La [urmng511-5110-1205 A3aldreyliskap]

petta er gunnsveiflan margféldud med 3, 6,

Samfasa yfirsveiflur straums i nalltaug i inntaki verksmidjunnar

9,12, 15 og svo framvegis. Pessir straumar 55012013, Straumur { 3. yfirtioni er tp 60A RMS

leggjast saman fra fosunum premur og renna
til baka eftir nulltauginni. Ef vid skodum bylgjuform straumsins i nalltauginni pa sjaum vid
einmitt ad straumurinn & 3. yfirsveiflu er mun meiri en straumur grunnsveiflunnar. bvi meiri

sem straumurinn i nalltauginni er, pvi meira segulsvido umleikur hana.
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Straumurinn i ndlltaug inntaksins i verksmidju Svarta linan er sett inn til ad syna hvernig grunn-
Actavis. 25. april 2013 kl. 20:00 bylgjan liggur. Graa linan synir 3. yfirsveiflu.
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Fasvik o

pad er varla haegt ad fjalla um geedi raforku an pess ad minnast & ‘
fasvik. Aflstudullinn i inntaki verksmidjunnar er ad medaltali 0,97 \

til 0,99 lagging. Pad pydir ad straumurinn er a eftir spennunni allt

fra 14° nidur i 8,2°. betta segir okkur ad heildar launalagid i 7
verksmidjunni samanstendur meira af span alagi en rymdaralagi.  Fasagraf mes 11° fasvik & inntaki
Spanélagid stafar af rafhreyflum, jarnkjarna spennubreytum, verksmidjunnar 23. april 2013
straumfestum i flirlémpum og slikum bunadi en getur einnig myndast vegna 6linulegs alags.

I verksmidjunni er péttabanki til ad leidrétta fasvikid sem vari annars mun meira.

Skyrslur ar GridVis hugbunadinum

pad er haegt ad kalla fram skyrslur ar GridVis fyrir valin timabil. Skyrslurnar taka saman
soguleg gogn Ur gagnagrunninum og bera pau saman vid pau mork sem sett eru i peim stadli
sem valinn er. Haegt er ad velja EN 50160:2011, EN 61000-2-4, IEEE519 og spennuskyrslu.
Slikar skyrslur voru gerdar fyrir 5 manada timabil fra 1. nGvember 2012 til 31. mars 2013.

Skyrslurnar i heild sinni mé sja i fylgigdgnum.

50160:2011 fjallar um geedi raforku og afhendingartryggi. Vid héfum verid ad bera gaedi
raforkunnar i verksmidju Actavis vid pann stadal en ad visu Gtgafu 2010. Samkvaemt
skyrslunni var styrkurinn & 15. yfirsveiflu i fasa L2 og L3 ad fara upp fyrir sett mork. pad
bydir ad meira en 5% timans var styrkurinn yfir 0,5% af styrk grunnsveiflunnar . Einnig for

tionin orlitid upp fyrir hamark sem er 52Hz en pad var samhlida spennuvidburdum.

EN 61000-2-4 tekur nanar & raforkugeedunum med tilliti til rafsegulsvidstruflana i idnadi.
Samkvaemt peirri skyrslu fer tidnin einnig upp fyrir hamark enda eru mérkin prengri eda
51Hz. Mdrkin fyrir samfasa yfirsveiflur eru einnig prengri enda fara allir fasar yfir hAmark &
5. 15. og 21. yfirsveiflu.

IEEE519 er alpjodlegur stadall og er sambeerilegur vid EN 50160

Spennuskyrslan telur vidburdi og flokkar pa eftir pvi hversu lengi peir vara, asamt pvi ad
birta myndraena samantekt fyrir spennugildin.
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AJ lokum

pad er varla haegt ad flokka lyfjaidnadinn & islandi undir orkufrekan idnad. Fyrirteeki sem
Utvegar teeplega 800 bein storf og flytur at framleidsluvorur ad verdmeeti 70 til 80 milljénir
Evra en notar ad jafnadi adeins um 800kW af raforku getur vart flokkast sem orkufrekt
idnadarfyrirteeki. Samt er parna toluverd orka & ferdinni og eftir miklu ad sleegjast med pvi ad
halda &fram ad einblina & leidir til ad nyta orkuna sem best. NU pegar hefur nadst frabeer
arangur med pvi ad nota hitaveituna til forhitunar & loftblastri i framleidsluteekjunum og hér
hefur verid synt fram & ad peer adgerdir sem farid var i vardandi prystiloftsveituna hafa skilad
g6dum arangri. Pad kom & dvart hve mikil raforka fer i rakateekin eda um 12% af heildar
notkuninni. Par er verid ad hita kalt vatn ad sudu og pvi er vert ad skoda hvort ekki megi
forhita vatnid med hitaveitunni og sj0da pad svo med raforku. Lysingin tekur til sin stéran
hluta af kdkunni eda um 14% sem er varlega aztlad. NU eru ljostvistar (ljésdidédur) ad rydja
sér til rams sem raunhafur kostur til lysingar svo par eru ad skapast ny tekifeeri til

orkusparnadar.

Gadin a afhentri raforku til verksmidju Actavis verda ad teljast nokkud god. Neer 6ll viomio
sem snua ad afhendingu eru vel innan peirra marka sem stadallinn kvedur & um. pad vekur
upp spurningar hvort stadallinn matti ekki gera meiri kroéfur og taka a fleiri pattum. Sidustu
tvo arin hefur ekki ordid spennurof. Pé hafa komid 25 tilfelli af spennudyfum, -risum og
héggum sem sum hafa valdid truflunum & rekstri verksmidjunnar. Fyrir utan pessi tilfelli er
pad alagid i verksmidjunni sjalfri sem hefur mestu ahrifin & raforkugaedin. Olinulegt alag
aflagar spennubylgjurnar sem leidir af sér yfirsveiflur sem framkalla medal annars strauma i

nulltauginni og geta valdid truflunum.

pad er astaeda til ad fylgjast med gaedum raforkunnar og hafa pau i huga vid hénnun banadar.
Einnig til ad vita hvort og hvener gripa parf til adgerda til ad lagfeera astandid. EkKi bara i
verksmidju Actavis heldur i raforkukerfum almennt. pad eru stédugt ad koma ny teekni sem
hefur ahrif a raforkugaedin svo pad verdur baedi frédlegt og spennandi ad fylgjast med og taka

patt i préun mala i framtidinni.
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Janitza

electronics

Report according to EN 50160 2011

Customer Auditor
Name: Kristinn Ragnarsson Name: Tryggvi bér Svansson
Company: Actavis ehf Company: Actavis ehf
Location: Reykjavikurvegur 78
Start date: 11/1/12 12:00 AM
End date: 3/31/13 11:59 PM
Date: 4/27/13 2:20 AM
Software: Janitza-GridVis 2.5.7.1(2012-11-13_06-48-10)

umg511-5110-1205 Adaldreyfiskap

Device type: UMG511
EN 61000-4-7 Class: Class 1
EN 61000-4-30 Class: Class A
Flicker: Supported
Events: Supported
Transients: Supported
Input Voltage (LowVoltage): 230.0V
Frequency: 50.0Hz
Relevant Voltages: LN
Line selection: L1

L2

L3
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electronics

Summary

Frequency +-1%

Frequency -6%/+4% Failed
Voltage effective L1 - 1st Test
Voltage effective L1 - 2nd Test
Voltage effective L2 - 1st Test
Voltage effective L2 - 2nd Test
Voltage effective L3 - 1st Test
Voltage effective L3 - 2nd Test
THD U L1

THD U L2

THD U L3

Unbalance Voltage

Long term flicker L1

Long term flicker L2

Long term flicker L3
Harmonics voltage (rel.) L1

Harmonics voltage (rel.) L2 Failed
Harmonics voltage (rel.) L3 Failed
Undervoltage

Overvoltage

2125
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Frequency +-1%

Lower limit 49.50Hz
Higher limit 50.50Hz
Percentage 99.50%
Min value 48.81Hz
Average value 50.00Hz
Max value 52.36Hz
Undercut 0.00%
Overcut 0.01%
Total out 0.01%
Result Passed
Recording vacancy 0.00%
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- Norm Frequency (10s) [umg511-5110-1205 Adaldreyfiskap]

Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 3/25
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Frequency -6%/+4%
Lower limit 47.00Hz
Higher limit 52.00Hz
Percentage 100.00%
Min value 48.81Hz
Average value 50.00Hz
Max value 52.36Hz
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Failed
Recording vacancy 0.00%
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- Norm Frequency (10s) [umg511-5110-1205 Adaldreyfiskap]

Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 4/25
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Voltage effective L1 - 1st Test

Lower limit 207.00V
Higher limit 253.00V
Percentage 95.00%
Min value 227.47V
Average value 235.35V
Max value 238.77V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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- Voltage effective L1 (10m) [umg511-5110-1205 Adaldreyfiskap]

Report according to EN 50160 2011
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Voltage effective L1 - 2nd Test

Lower limit 195.50vV
Higher limit 253.00V
Percentage 100.00%
Min value 227.47V
Average value 235.35V
Max value 238.77V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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- Voltage effective L1 (10m) [umg511-5110-1205 Adaldreyfiskap]

Report according to EN 50160 2011
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Voltage effective L2 - 1st Test

Lower limit 207.00V
Higher limit 253.00V
Percentage 95.00%
Min value 227.48V
Average value 235.11V
Max value 238.61V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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- Voltage effective L2 (10m) [umg511-5110-1205 Adaldreyfiskap]

Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 7125
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Voltage effective L2 - 2nd Test

Lower limit 195.50vV
Higher limit 253.00V
Percentage 100.00%
Min value 227.48V
Average value 235.11V
Max value 238.61V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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- Voltage effective L2 (10m) [umg511-5110-1205 Adaldreyfiskap]

Report according to EN 50160 2011
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Voltage effective L3 - 1st Test

Lower limit 207.00V
Higher limit 253.00V
Percentage 95.00%
Min value 228.32V
Average value 235.56V
Max value 238.83V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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Report according to EN 50160 2011
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Voltage effective L3 - 2nd Test

Lower limit 195.50vV
Higher limit 253.00V
Percentage 100.00%
Min value 228.32V
Average value 235.56V
Max value 238.83V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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Report according to EN 50160 2011
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THD U L1

Lower limit -
Higher limit 8.00%
Percentage 95.00%
Min value 1.88%
Average value 3.44%
Max value 4.25%
Undercut -
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%

ey

(%1

I THD U L1 (10m) [umg511-5110-1205 Adaldreyfiskap]

- Marker Higher limit

Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 11/25
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THD U L2

Lower limit --
Higher limit 8.00%
Percentage 95.00%
Min value 1.81%
Average value 3.50%
Max value 4.29%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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Report according to EN 50160 2011
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Janitza

electronics
THD U L3

Lower limit --
Higher limit 8.00%
Percentage 95.00%
Min value 1.89%
Average value 3.58%
Max value 4.27%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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Report according to EN 50160 2011
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Unbalance Voltage
Lower limit --
Higher limit 2.00%
Percentage 95.00%
Min value 0.03%
Average value 0.12%
Max value 0.45%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
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Report according to EN 50160 2011
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Long term flicker L1

Lower limit -
Higher limit 1.00
Percentage 95.00%
Min value 0.13
Average value 0.28
Max value 2.51
Undercut -
Overcut 0.22%
Total out 0.22%
Result Passed
Recording vacancy 0.06%

o0

[IYRED] =]

o0

- Long term flicker L1 (2h) [umg511-5110-1205 Ad&aldreyfiskap]

- Marker Higher limit

Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 15/25
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Long term flicker L2

Lower limit -
Higher limit 1.00
Percentage 95.00%
Min value 0.13
Average value 0.27
Max value 3.15
Undercut -
Overcut 0.28%
Total out 0.28%
Result Passed
Recording vacancy 0.06%

F O RED ]

o.g0 1.z0 1.80 z.00 z.40 z_80 N

- Long term flicker L2 (2h) [umg511-5110-1205 Ad&aldreyfiskap]

- Marker Higher limit

Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 16 /25
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Long term flicker L3
Lower limit -
Higher limit 1.00
Percentage 95.00%
Min value 0.13
Average value 0.25
Max value 2.00
Undercut -
Overcut 0.17%
Total out 0.17%
Result Passed
Recording vacancy 0.06%
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Report according to EN 50160 2011
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 17125
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Harmonics voltage (rel.) L1
Higher limit Min value Overcut
Value Average value Recording vacancy

Percentage Max value Result

. 2.00% 0.02% 0.00%

P.Harmonic Voltage 0.05% 0.00%
L1 95.00% 0.17%

. 5.00% 0.18% 0.00%

3.Harmonic Voltage 0.45% 0.00%
L1 95.00% 0.73%

. 1.00% 0.01% 0.00%

. .Harmonic Voltage 0.06% 0.00%
L1 95.00% 0.24%

. 6.00% 1.28% 0.00%

6.Harmonic Voltage 2.56% 0.00%
L1 95.00% 3.44%

. 0.50% 0.01% 0.00%

6.Harmonic Voltage 0.04% 0.00%
L1 95.00% 0.18%

. 5.00% 0.83% 0.00%

7.Harmonic Voltage 1.49% 0.00%
L1 95.00% 2.01%

. 0.50% 0.01% 0.00%

8.Harmonic Voltage 0.02% 0.00%
L1 95.00% 0.05%

. 1.50% 0.15% 0.00%

0.Harmonic Voltage 0.31% 0.00%
L1 95.00% 0.54%

. 0.50% 0.01% 0.00%

10.Harmonic Voltage 0.02% 0.00%
L1 95.00% 0.05%

. 3.50% 0.19% 0.00%

11.Harmonic Voltage 0.96% 0.00%
L1 95.00% 1.29%

. 0.50% 0.01% 0.00%

12.Harmonic Voltage 0.01% 0.00%
L1 95.00% 0.05%

. 3.00% 0.39% 0.00%

13.Harmonic Voltage 0.86% 0.00%
L1 95.00% 1.09%

. 0.50% 0.01% 0.00%

14.Harmonic Voltage 0.02% 0.00%
L1 95.00% 0.04%

. 0.50% 0.17% 0.00%

15.Harmonic Voltage 0.33% 0.00%
L1 95.00% 0.49%

. 0.50% 0.01% 0.00%

16.Harmonic Voltage 0.02% 0.00%
L1 95.00% 0.04%

. 2.00% 0.12% 0.00%

17.Harmonic Voltage 0.59% 0.00%
L1 95.00% 0.93%

. 0.50% 0.01% 0.00%

18Ll—iarmon|c Voltage 0.01% 0.00%
95.00% 0.06%
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Higher limit i e Overeut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% 0.14% 0.00%
19Ll—iarmon|c Voltage 0.64% 0.00%
95.00% 0.93% Passed
) 0.50% 0.01% 0.00%
ZOLI—iarmonlc Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 0.50% 0.02% 0.00%
Zlﬂarmonlc Voltage 0.08% 0.00%
95.00% 0.35% Passed
. 0.50% 0.01% 0.00%
22Ll—iarmon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 1.50% 0.02% 0.00%
23Ll—iarmon|c Voltage 0.21% 0.00%
95.00% 0.64% Passed
) 0.50% 0.01% 0.00%
24Ll—iarmon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 1.50% 0.03% 0.00%
25Ll—iarmon|c Voltage 0.26% 0.00%
95.00% 0.70% Passed
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- Harmonics voltage L1 [umg511-5110-1205 Adaldreyfiskap]
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Harmonics voltage (rel.) L2
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 2.00% 0.02% 0.00%
P.Harmonic Voltage 0.05% 0.00%
L2 95.00% 0.19%
. 5.00% 0.13% 0.00%
3.Harmonic Voltage 0.37% 0.00%
L2 95.00% 0.55%
. 1.00% 0.01% 0.00%
. .Harmonic Voltage 0.03% 0.00%
L2 95.00% 0.17%
. 6.00% 1.23% 0.00%
6.Harmonic Voltage 2.60% 0.00%
L2 95.00% 3.48%
. 0.50% 0.01% 0.00%
6.Harmonic Voltage 0.03% 0.00%
L2 95.00% 0.19%
. 5.00% 0.80% 0.00%
7.Harmonic Voltage 1.49% 0.00%
L2 95.00% 2.05%
. 0.50% 0.01% 0.00%
8.Harmonic Voltage 0.02% 0.00%
L2 95.00% 0.07%
. 1.50% 0.17% 0.00%
0.Harmonic Voltage 0.32% 0.00%
L2 95.00% 0.49%
. 0.50% 0.01% 0.00%
10.Harmonic Voltage 0.02% 0.00%
L2 95.00% 0.07%
. 3.50% 0.17% 0.00%
11.Harmonic Voltage 0.93% 0.00%
L2 95.00% 1.21%
. 0.50% 0.01% 0.00%
12.Harmonic Voltage 0.01% 0.00%
L2 95.00% 0.06%
. 3.00% 0.43% 0.00%
13LI;armon|c Voltage 0.96% 0.00%
95.00% 1.19%
. 0.50% 0.01% 0.00%
14.Harmonic Voltage 0.02% 0.00%
L2 95.00% 0.06%
. 0.50% 0.18% 11.38%
15.Harmonic Voltage 0.40% 0.00%
L2 95.00% 0.59% Failed
_ 0.50% 0.01% 0.00%
16.Harmonic Voltage 0.02% 0.00%
L2 95.00% 0.05%
. 2.00% 0.18% 0.00%
17.Harmonic Voltage 0.68% 0.00%
L2 95.00% 1.00%
. 0.50% 0.01% 0.00%
18LI;armon|c Voltage 0.01% 0.00%
95.00% 0.04%
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Higher limit i e Overeut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% 0.09% 0.00%
19Ll—éarmon|c Voltage 0.58% 0.00%
95.00% 0.92% Passed
) 0.50% 0.01% 0.00%
ZOLI—;armonlc Voltage 0.01% 0.00%
95.00% 0.04% Passed
. 0.50% 0.02% 0.00%
21Ll—éarmon|c Voltage 0.13% 0.00%
95.00% 0.45% Passed
. 0.50% 0.01% 0.00%
22Ll—éarmon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 1.50% 0.05% 0.00%
23Ll—éarmon|c Voltage 0.25% 0.00%
95.00% 0.73% Passed
) 0.50% 0.01% 0.00%
24Ll—éarmon|c Voltage 0.01% 0.00%
95.00% 0.02% Passed
. 1.50% 0.02% 0.00%
25Ll—éarmon|c Voltage 0.25% 0.00%
95.00% 0.61% Passed

vl

0-507:I_- I I I I
[ 1]

z.00 &.00 10.00 14.00 12_00 zz_00 z6.00
4.00 g.00 1z.00 16.00 z0.00 24.00 28

- Harmonics voltage L2 [umg511-5110-1205 Adaldreyfiskap]
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Harmonics voltage (rel.) L3
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 2.00% 0.02% 0.00%
P.Harmonic Voltage 0.06% 0.00%
L3 95.00% 0.22%
. 5.00% 0.09% 0.00%
3.Harmonic Voltage 0.34% 0.00%
L3 95.00% 0.65%
. 1.00% 0.02% 0.00%
. .Harmonic Voltage 0.07% 0.00%
L3 95.00% 0.31%
. 6.00% 1.30% 0.00%
6.Harmonic Voltage 2.67% 0.00%
L3 95.00% 3.53%
. 0.50% 0.01% 0.00%
6.Harmonic Voltage 0.03% 0.00%
L3 95.00% 0.15%
. 5.00% 0.76% 0.00%
7.Harmonic Voltage 1.45% 0.00%
L3 95.00% 1.95%
. 0.50% 0.01% 0.00%
8.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.06%
. 1.50% 0.17% 0.00%
0.Harmonic Voltage 0.31% 0.00%
L3 95.00% 0.43%
. 0.50% 0.01% 0.00%
10.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.07%
. 3.50% 0.17% 0.00%
11.Harmonic Voltage 0.95% 0.00%
L3 95.00% 1.23%
. 0.50% 0.01% 0.00%
12.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.07%
. 3.00% 0.38% 0.00%
13.Harmonic Voltage 0.91% 0.00%
L3 95.00% 1.13%
. 0.50% 0.01% 0.00%
14.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.07%
. 0.50% 0.27% 11.61%
15.Harmonic Voltage 0.41% 0.00%
L3 95.00% 0.59% Failed
. 0.50% 0.01% 0.00%
16.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.07%
. 2.00% 0.16% 0.00%
17.Harmonic Voltage 0.70% 0.00%
L3 95.00% 1.00%
. 0.50% 0.01% 0.00%
18LI—:|)’armon|c Voltage 0.02% 0.00%
95.00% 0.08%
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Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% 0.17% 0.00%
19LI—:|3armon|c Voltage 0.75% 0.00%
95.00% 1.14% Passed
' 0.50% 0.01% 0.00%
ZOLI—;armonlc Voltage 0.02% 0.00%
95.00% 0.09% Passed
' 0.50% 0.07% 0.00%
21LI—:|3armon|c Voltage 0.22% 0.00%
95.00% 0.48% Passed
. 0.50% 0.01% 0.00%
22LI—:|3armon|c Voltage 0.02% 0.00%
95.00% 0.07% Passed
. 1.50% 0.07% 0.00%
23LI—:|3armon|c Voltage 0.28% 0.00%
95.00% 0.65% Passed
. 0.50% 0.01% 0.00%
24LI—:|3armon|c Voltage 0.01% 0.00%
95.00% 0.05% Passed
. 1.50% 0.04% 0.00%
25LI—:|3armon|c Voltage 0.32% 0.00%
95.00% 0.65% Passed

vl
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- Harmonics voltage L3 [umg511-5110-1205 Adaldreyfiskap]
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Undervoltage
10 Events have been found.
Residual Duration t
voltage u
10 - 200ms > 200ms > 500ms 1 > 5s - 60s
<90-80% 4 0 0 0 0
<80-70% 3 1 0 0 0
<70-40% 2 0 0 0 0
<40-5% 0 0 0 0 0
<5% 0 0 0 0 0
10 deepest events
Starttime
Endtime Length Input Eventtype Limit Min Avg Max
11/5/12 3:06:51 AM'652
11/5/12 3:06:51 AM751 99.800ms L2 Under voltage 195.50 138.18 147.54 177.81
11/5/12 3:06:51 AM'645
11/5/12 3.06:51 AM745 99.850ms L1 Under voltage 195.50 146.96 156.68 190.49
12/28/12 7:41:33 PM'431
12/28/12 7:21:33 PM501 70.000ms L2 Under voltage 195.50 170.30 177.00 189.82
11/2/12 12:50:19 PM'060
11/2/12 12:50:19 PM'120 60.096ms L1 Under voltage 195.50 170.40 177.34 191.90
11/5/12 3:06:52 AM'061
11/5/12 3.06:52 AM'321 259.638ms L2 Under voltage 195.50 175.78 178.63 194.29
12/28/12 7:41:33 PM'437
12/28/12 7-21:33 PM497 60.050ms L3 Under voltage 195.50 178.97 181.88 185.82
12/15/12 10:24:20 AM'224
12/15/12 10:24:20 AM274 49.907ms L1 Under voltage 195.50 190.49 191.67 193.72
12/29/12 4:57:42 AM'220
12/29/12 4:57:42 AM'260 39.944ms L1 Under voltage 195.50 191.08 192.26 193.96
12/15/12 10:24:20 AM'231
12/15/12 10.24.20 AM280 49.912ms L2 Under voltage 195.50 192.37 192.83 193.85
12/29/12 4:57:42 AM'227
12129/12 4:57:42 AM267 39.945ms L2 Under voltage 195.50 192.96 193.39 194.18
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Overvoltage
0 Events have been found.
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PQ-Report according to EN61000-2-4

Customer Auditor
Name: Kristinn Ragnarsson Name: Tryggvi bér Svansson
Company: Actavis ehf Company: Actavis ehf
Location: Reykjavikurvegur 78

Start date:
End date:
Date:
Software:

11/1/12 12:00 AM

3/31/13 11:59 PM

4/27/13 4:28 PM

Janitza-GridVis 2.5.7.1(2012-11-13_06-48-10)

Device type:

EN 61000-4-7 Class:
EN 61000-4-30 Class:
Flicker:

Events:

Transients:

Norm Frequency

Voltage effective L1
Voltage effective L2
Voltage effective L3

THD U L1

THD U L2

THD U L3

Unbalance Voltage
Harmonics voltage (rel.) L1
Harmonics voltage (rel.) L2
Harmonics voltage (rel.) L3
Undervoltage

umg511-5110-1205 Adaldreyfiskap

UMG511

Class 1

Class A

Supported

Supported

Supported

Summary

Failed
Failed
Failed
Failed
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Norm Frequency

Lower limit 49.00Hz
Higher limit 51.00Hz
Percentage 100.00%
Min value 48.81Hz
Average value 50.00Hz
Max value 52.36Hz
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Failed
Recording vacancy 0.00%

g00ooon f

7EO00O0O

700000

E50000

£00000

LLoooo

So0ooo

450000

- T

400000 i §

350000

300000

250000
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150000

logooo

Soooo

o
48 80 4320 43 60 E0.00 E0._40 S0._20 El.z0 E1.80 £z.00 Bz 4
43.00 49.40 49.80 50.20 £0.€0 £1.00 £1.40 £l.80 sz.zo
[H=z]

- Norm Frequency (10s) [umg511-5110-1205 Adaldreyfiskap]

PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 2122
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Voltage effective L1
Lower limit 211.60V
Higher limit 248.40V
Percentage 100.00%
Min value 227.47V
Average value 235.35V
Max value 238.77V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
T
lann
1z00
lzoo
1100
1looo
:
CE 3
[0il)
400
1oo
1)
210.00 214.00 zl8.00 2zz.00 2z26_00 z24z.00 246_00 2580
Zlz.oo zle.00 zzo.00 ZZ4.00 2zg9.00 22z.00 z36.00 Z40.00 244.00 248.00
vl

- Voltage effective L1 (10m) [umg511-5110-1205 Adaldreyfiskap]

PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 3/22
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Voltage effective L2
Lower limit 211.60V
Higher limit 248.40V
Percentage 100.00%
Min value 227.48V
Average value 235.11V
Max value 238.61V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
lann
1z00
lzoo
1100
1looo
:
CE 3
[0il)
400
1oo
1)
210.00 214.00 zl8.00 2zz.00 2z26_00 z24z.00 246_00 2580
Zlz.oo zle.00 zzo.00 ZZ4.00 2zg9.00 22z.00 z36.00 Z40.00 244.00 248.00
vl

- Voltage effective L2 (10m) [umg511-5110-1205 Adaldreyfiskap]

PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 422
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Voltage effective L3
Lower limit 211.60V
Higher limit 248.40V
Percentage 100.00%
Min value 228.32V
Average value 235.56V
Max value 238.83V
Undercut 0.00%
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
1300
1zoo I
1100
1000
Tk 3
E0n
400
1oo
1)
210.00 214.00 zl8.00 2zz.00 2z26_00 230.00 23400 z38.00 z24z.00 246_00 2580
Zlz.oo zle.00 zzo.00 ZZ4.00 2zg9.00 22z.00 z36.00 Z40.00 244.00 248.00
vl

I Vottage effective L3 (10m) [umg511-5110-1205 Adaldreyfiskap]

PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 5/22



THD U L1
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Lower limit --
Higher limit 5.00%
Percentage 100.00%
Min value 1.88%
Average value 3.44%
Max value 4.25%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
Zzoo
2100
1300
lzoo
1700
leoo
1800
lzo0
Lzon Df
1100 :
El
looo =
&00
400
loo
o
1.80 20 2680 3.00 3.40 3.80 4.z0 4_60 13
Z.00 Z.40 .80 3.20 3.60 4.00 4.40 4.80
(%1
I THD U L1 (10m) [umg511-5110-1205 Adaldreyfiskap]
- Marker Higher limit
PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 6/22
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Janitza

electronics
Lower limit --
Higher limit 5.00%
Percentage 100.00%
Min value 1.81%
Average value 3.50%
Max value 4.29%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
£z00
£100
1300
lzoo
1700
leoo
lsoo
1400
1300
e
1200 =
1100 i
looo
e0o
i)
400
loo
o
1.80 20 2680 3.00 3.40 3.80 4.z0 4_60 13
Z.00 Z.40 .80 3.20 3.60 4.00 4.40 4.80
(%1
I THD U L2 (10m) [umg511-5110-1205 Adaldreyfiskap]
- Marker Higher limit
PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 7122
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Lower limit --
Higher limit 5.00%
Percentage 100.00%
Min value 1.89%
Average value 3.58%
Max value 4.27%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
£z00
£100
1300
lzoo
1700
leoo
lsoo
1400
1300
e
1200 =
1100 i
looo
e0o
i)
400
loo
o
1.80 20 2680 3.00 3.40 3.80 4.z0 4_60 13
Z.00 Z.40 .80 3.20 3.60 4.00 4.40 4.80
(%1
I THD U L3 (10m) [umg511-5110-1205 Adaldreyfiskap]
- Marker Higher limit
PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 8/22
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Unbalance Voltage
Lower limit --
Higher limit 2.00%
Percentage 100.00%
Min value 0.03%
Average value 0.12%
Max value 0.45%
Undercut --
Overcut 0.00%
Total out 0.00%
Result Passed
Recording vacancy 0.00%
lz00
1700
leoo
1500
1400
1300
1zo0
1100
1000 T
o0 El
40077
30077
o
0.00 0.z0 0_40 0_&n 0.&0 1.00 1.z20 1.40 1.é0 1.80 2
0.10 0.30 0.50 Q.70 0.30 1.10 130 1.50 1.70 1.30
(%1
I unbalance Voltage (10m) [umg511-5110-1205 Adaldreyfiskap]
- Marker Higher limit
PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 9/22
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Harmonics voltage (rel.) L1
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 2.00% 0.02% 0.00%
2.|—I|jrmon|c Voltage 0.05% 0.00%
100.00% 0.17%
. 3.00% 0.18% 0.00%
3.I—I|jrmon|c Voltage 0.45% 0.00%
100.00% 0.73%
. 1.00% 0.01% 0.00%
. .Harmonic Voltage 0.06% 0.00%
L1 100.00% 0.24%
_ 3.00% 1.28% 5.10%
5.|—I|jrmon|c Voltage 2.56% 0.00%
100.00% 3.44% Failed
_ 0.50% 0.01% 0.00%
6.|—I|jrmon|c Voltage 0.04% 0.00%
100.00% 0.18%
. 3.00% 0.83% 0.00%
7.I—I|jrmon|c Voltage 1.49% 0.00%
100.00% 2.01%
. 0.50% 0.01% 0.00%
8.|—I|jrmon|c Voltage 0.02% 0.00%
100.00% 0.05%
. 1.50% 0.15% 0.00%
9.|—I|jrmon|c Voltage 0.31% 0.00%
100.00% 0.54%
. 0.50% 0.01% 0.00%
1OLI—iarmon|c Voltage 0.02% 0.00%
100.00% 0.05%
. 3.00% 0.19% 0.00%
11Ll—iarmon|c Voltage 0.96% 0.00%
100.00% 1.29%
. 0.46% 0.01% 0.00%
12Ll—iarmon|c Voltage 0.01% 0.00%
100.00% 0.05%
. 3.00% 0.39% 0.00%
13Ll—iarmon|c Voltage 0.86% 0.00%
100.00% 1.09%
. 0.43% 0.01% 0.00%
14.Harmonic Voltage 0.02% 0.00%
L1 100.00% 0.04%
. 0.30% 0.17% 29.96%
15Ll—iarmon|c Voltage 0.33% 0.00%
100.00% 0.49% Failed
. 0.41% 0.01% 0.00%
16.Harmonic Voltage 0.02% 0.00%
L1 100.00% 0.04%
. 2.00% 0.12% 0.00%
17.Harmonic Voltage 0.59% 0.00%
L1 100.00% 0.93%
. 0.39% 0.01% 0.00%
18Ll—iarmon|c Voltage 0.01% 0.00%
100.00% 0.06%
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Higher limit Min value Overeut
Value Average value Recording vacancy
Percentage Max value Result
0 0.14% 0.00%
19.Harmonic Voltage 1.76% 0.64% 0.00%
L1 100.00% 0.93%
0 0.01% 0.00%
P0.Harmonic Voltage 0.38% 0.01% 0.00%
L1 100.00% 0.03%
0 0.02% 0.81%
P1.Harmonic Voltage 0.20% 0.08% 0.00%
L1 100.00% 0.35% Failed
0 0.01% 0.00%
P2 .Harmonic Voltage 0.36% 0.01% 0.00%
L1 100.00% 0.03%
0 0.02% 0.00%
P3.Harmonic Voltage 1.41% 0.21% 0.00%
L1 100.00% 0.64%
0 0.01% 0.00%
P4 .Harmonic Voltage 0.20% 0.01% 0.00%
L1 100.00% 0.03%
0 0.03% 0.00%
P5.Harmonic Voltage 1.27% 0.26% 0.00%
L1 100.00% 0.70%
0 - -
26.Harmonic Voltage 0.35% - 100.00%
L1 100.00% - No Data found
0 - -
P7.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
28.Harmonic Voltage 0.34% - 100.00%
L1 100.00% - No Data found
0 - -
29.Harmonic Voltage 1.06% - 100.00%
L1 100.00% - No Data found
0 - -
30.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
31.Harmonic Voltage 0.97% - 100.00%
L1 100.00% - No Data found
0 - -
32.Harmonic Voltage 0.33% - 100.00%
L1 100.00% - No Data found
0 - -
33.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
34.Harmonic Voltage 0.32% - 100.00%
L1 100.00% - No Data found
0 - -
35.Harmonic Voltage 0.83% - 100.00%
L1 100.00% - No Data found
0 - -
36.Harmonic Voltage 0.20% - 100.00%
L1 100.00%

No Data found
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Higher limit D EITe Overcu
Value Average value Recording vacancy
Percentage Max value Result
0 - -
37.Harmonic Voltage 0.77% - 100.00%
L1 100.00% - No Data found
0 - -
38.Harmonic Voltage 0.32% - 100.00%
L1 100.00% - No Data found
0 - -
39.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
10.Harmonic Voltage 0.31% - 100.00%
L1 100.00% - No Data found
0 - -
1.Harmonic Voltage 0.67% - 100.00%
L1 100.00% - No Data found
0 - -
2.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
3.Harmonic Voltage 0.63% - 100.00%
L1 100.00% - No Data found
0 - -
14.Harmonic Voltage 0.31% - 100.00%
L1 100.00% - No Data found
0 - -
15.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
16.Harmonic Voltage 0.30% - 100.00%
L1 100.00% - No Data found
0 - -
7.Harmonic Voltage 0.55% - 100.00%
L1 100.00% - No Data found
0 - -
8.Harmonic Voltage 0.20% - 100.00%
L1 100.00% - No Data found
0 - -
19.Harmonic Voltage 0.52% - 100.00%
L1 100.00% - No Data found
0 - -
50.Harmonic Voltage 0.30% - 100.00%
L1 100.00%

No Data found
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- Harmonics voltage L1 [umg511-5110-1205 Adaldreyfiskap]

PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 13/22
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Harmonics voltage (rel.) L2
Higher limit LAlly sallus Overcut
Value Average value Recording vacancy
Percentage Max value Result
_ 200% 0.02% 0.00%
2.|—I|_z;rmon|c Voltage 0.05% 0.00%
100.00% 0.19%
_ 3.00% 0.13% 0.00%
3.|—I|_z;rmon|c Voltage 0.37% 0.00%
100.00% 0.55%
. 1.00% 0.01% 0.00%
4.I—I|_<’;rmon|c Voltage 0.03% 0.00%
100.00% 0.17%
. 3.00% 1.23% 6.68%
5.|—I|_z;rmon|c Voltage 2.60% 0.00%
100.00% 3.48% Failed
. 0.50% 0.01% 0.00%
6.|—I|_z;rmon|c Voltage 0.03% 0.00%
100.00% 0.19%
. 3.00% 0.80% 0.00%
7.|—I|_<’;rmon|c Voltage 1.49% 0.00%
100.00% 2.05%
. 0.50% 0.01% 0.00%
8.|—I|_z;rmon|c Voltage 0.02% 0.00%
100.00% 0.07%
. 1.50% 0.17% 0.00%
0.Harmonic Voltage 0.32% 0.00%
L2 100.00% 0.49%
. 0.50% 0.01% 0.00%
1OLI—;armon|c Voltage 0.02% 0.00%
100.00% 0.07%
. 3.00% 0.17% 0.00%
11.Harmonic Voltage 0.93% 0.00%
L2 100.00% 1.21%
. 0.46% 0.01% 0.00%
12LI;armon|c Voltage 0.01% 0.00%
100.00% 0.06%
. 3.00% 0.43% 0.00%
13LI;armon|c Voltage 0.96% 0.00%
100.00% 1.19%
. 0.43% 0.01% 0.00%
14LI;armon|c Voltage 0.02% 0.00%
100.00% 0.06%
. 0.30% 0.18% 99.48%
15LI;armon|c Voltage 0.40% 0.00%
100.00% 0.59% Failed
. 0.41% 0.01% 0.00%
16LI;armon|c Voltage 0.02% 0.00%
100.00% 0.05%
. 2.00% 0.18% 0.00%
17.Harmonic Voltage 0.68% 0.00%
L2 100.00% 1.00%
_ 0.39% 0.01% 0.00%
18.Harmonic Voltage 0.01% 0.00%
L2 100.00% 0.04%
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Higher limit Min value Overeut
Value Average value Recording vacancy
Percentage Max value Result
0 0.09% 0.00%
19.Harmonic Voltage 1.76% 0.58% 0.00%
L2 100.00% 0.92%
0 0.01% 0.00%
P0.Harmonic Voltage 0.38% 0.01% 0.00%
L2 100.00% 0.04%
0 0.02% 7.46%
P1.Harmonic Voltage 0.20% 0.13% 0.00%
L2 100.00% 0.45% Failed
0 0.01% 0.00%
P2 .Harmonic Voltage 0.36% 0.01% 0.00%
L2 100.00% 0.03%
0 0.05% 0.00%
P3.Harmonic Voltage 1.41% 0.25% 0.00%
L2 100.00% 0.73%
0 0.01% 0.00%
P4 .Harmonic Voltage 0.20% 0.01% 0.00%
L2 100.00% 0.02%
0 0.02% 0.00%
P5.Harmonic Voltage 1.27% 0.25% 0.00%
L2 100.00% 0.61%
0 - -
26.Harmonic Voltage 0.35% - 100.00%
L2 100.00% - No Data found
0 - -
P7.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
28.Harmonic Voltage 0.34% - 100.00%
L2 100.00% - No Data found
0 - -
29.Harmonic Voltage 1.06% - 100.00%
L2 100.00% - No Data found
0 - -
30.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
31.Harmonic Voltage 0.97% - 100.00%
L2 100.00% - No Data found
0 - -
32.Harmonic Voltage 0.33% - 100.00%
L2 100.00% - No Data found
0 - -
33.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
34.Harmonic Voltage 0.32% - 100.00%
L2 100.00% - No Data found
0 - -
35.Harmonic Voltage 0.83% - 100.00%
L2 100.00% - No Data found
0 - -
36.Harmonic Voltage 0.20% - 100.00%
L2 100.00%

No Data found
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Higher limit D EITe Overcu
Value Average value Recording vacancy
Percentage Max value Result
0 - -
37.Harmonic Voltage 0.77% - 100.00%
L2 100.00% - No Data found
0 - -
38.Harmonic Voltage 0.32% - 100.00%
L2 100.00% - No Data found
0 - -
39.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
10.Harmonic Voltage 0.31% - 100.00%
L2 100.00% - No Data found
0 - -
1.Harmonic Voltage 0.67% - 100.00%
L2 100.00% - No Data found
0 - -
2.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
3.Harmonic Voltage 0.63% - 100.00%
L2 100.00% - No Data found
0 - -
14.Harmonic Voltage 0.31% - 100.00%
L2 100.00% - No Data found
0 - -
15.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
16.Harmonic Voltage 0.30% - 100.00%
L2 100.00% - No Data found
0 - -
7.Harmonic Voltage 0.55% - 100.00%
L2 100.00% - No Data found
0 - -
8.Harmonic Voltage 0.20% - 100.00%
L2 100.00% - No Data found
0 - -
19.Harmonic Voltage 0.52% - 100.00%
L2 100.00% - No Data found
0 - -
50.Harmonic Voltage 0.30% - 100.00%
L2 100.00%

No Data found
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- Harmonics voltage L2 [umg511-5110-1205 Adaldreyfiskap]

PQ-Report according to EN61000-2-4
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 17122
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Harmonics voltage (rel.) L3
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 2.00% 0.02% 0.00%
2.|—I|_2rmon|c Voltage 0.06% 0.00%
100.00% 0.22%
. 3.00% 0.09% 0.00%
3.Harmonic Voltage 0.34% 0.00%
L3 100.00% 0.65%
. 1.00% 0.02% 0.00%
. .Harmonic Voltage 0.07% 0.00%
L3 100.00% 0.31%
. 3.00% 1.30% 10.02%
5.|—I|_2rmon|c Voltage 2.67% 0.00%
100.00% 3.53% Failed
_ 0.50% 0.01% 0.00%
6.|—I|_2rmon|c Voltage 0.03% 0.00%
100.00% 0.15%
_ 3.00% 0.76% 0.00%
7.Harmonic Voltage 1.45% 0.00%
L3 100.00% 1.95%
_ 0.50% 0.01% 0.00%
8.|—I|_2rmon|c Voltage 0.02% 0.00%
100.00% 0.06%
_ 1.50% 0.17% 0.00%
0.Harmonic Voltage 0.31% 0.00%
L3 100.00% 0.43%
_ 0.50% 0.01% 0.00%
1OLI—:|)’armon|c Voltage 0.02% 0.00%
100.00% 0.07%
. 3.00% 0.17% 0.00%
11.Harmonic Voltage 0.95% 0.00%
L3 100.00% 1.23%
. 0.46% 0.01% 0.00%
12Ll-éarmon|c Voltage 0.02% 0.00%
100.00% 0.07%
. 3.00% 0.38% 0.00%
13Ll-éarmon|c Voltage 0.91% 0.00%
100.00% 1.13%
. 0.43% 0.01% 0.00%
14LI—:|)’armon|c Voltage 0.02% 0.00%
100.00% 0.07%
. 0.30% 0.27% 99.92%
15Ll-éarmon|c Voltage 0.41% 0.00%
100.00% 0.59% Failed
. 0.41% 0.01% 0.00%
16LI—:|)’armon|c Voltage 0.02% 0.00%
100.00% 0.07%
. 2.00% 0.16% 0.00%
17.Harmonic Voltage 0.70% 0.00%
L3 100.00% 1.00%
. 0.39% 0.01% 0.00%
18.Harmonic Voltage 0.02% 0.00%
L3 100.00% 0.08%
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Higher limit Min value Overeut
Value Average value Recording vacancy
Percentage Max value Result
. 1.76% 0.17% 0.00%
19.Harmonic Voltage 0.75% 0.00%
L3 100.00% 1.14%
. 0.38% 0.01% 0.00%
20.Harmonic Voltage 0.02% 0.00%
L3 100.00% 0.09%
. 0.20% 0.07% 63.25%
21Ll—éarmon|c Voltage 0.22% 0.00%
100.00% 0.48% Failed
. 0.36% 0.01% 0.00%
22.Harmonic Voltage 0.02% 0.00%
L3 100.00% 0.07%
. 1.41% 0.07% 0.00%
23.Harmonic Voltage 0.28% 0.00%
L3 100.00% 0.65%
. 0.20% 0.01% 0.00%
P4.Harmonic Voltage 0.01% 0.00%
L3 100.00% 0.05%
. 1.27% 0.04% 0.00%
25.Harmonic Voltage 0.32% 0.00%
L3 100.00% 0.65%
26.Harmonic Voltage 0.35% 100-;)0%
L3 100.00% - No Data found
P7.Harmonic Voltage 0.20% 100-;)0%
L3 100.00% - No Data found
28.Harmonic Voltage 0.34% 100-;)0%
L3 100.00% - No Data found
29.Harmonic Voltage 1.06% 100-;)0%
L3 100.00% - No Data found
30.Harmonic Voltage 0.20% 100-;)0%
L3 100.00% - No Data found
31.Harmonic Voltage 0.97% 100-;)0%
L3 100.00% - No Data found
32.Harmonic Voltage 0.33% 100-;)0%
L3 100.00% - No Data found
33.Harmonic Voltage 0.20% 100-;)0%
L3 100.00% - No Data found
34.Harmonic Voltage 0.32% 100-;)0%
L3 100.00% - No Data found
35.Harmonic Voltage 0.83% 100-;)0%
L3 100.00% - No Data found
36.Harmonic Voltage 0.20% 100-;)0%
L3 100.00%

No Data found
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Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 0.77% - -
37Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.32% - -
38Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.20% - -
39Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.31% - -
40Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.67% - -
41Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.20% - -
42Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.63% - -
43Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.31% - -
44Ll—éarmon|c Voltage - 100.00%
100.00% - No Data found
. 0.20% - -
45Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.30% - -
46Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.55% - -
47Ll—éarmon|c Voltage - 100.00%
100.00% - No Data found
. 0.20% - -
48Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.52% - -
49Ll—éarmon|c Voltage . 100.00%
100.00% - No Data found
. 0.30% - -
50.Harmonic Voltage - 100.00%
L3 100.00%

No Data found
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Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 21/22



Janitza

electronics
Undervoltage
10 Events have been found.
Residual Duration t
voltage u
10 - 200ms > 200ms > 500ms 1 > 5s - 60s
<90-80% 4 0 0 0 0
<80-70% 3 1 0 0 0
<70-40% 2 0 0 0 0
<40-5% 0 0 0 0 0
<5% 0 0 0 0 0
10 deepest events
Starttime
Endtime Length Input Eventtype Limit Min Avg Max
11/5/12 3:06:51 AM'652
11/5/12 3:06:51 AM751 99.800ms L2 Under voltage 195.50 138.18 147.54 177.81
11/5/12 3:06:51 AM'645
11/5/12 3.06:51 AM745 99.850ms L1 Under voltage 195.50 146.96 156.68 190.49
12/28/12 7:41:33 PM'431
12/28/12 7:21:33 PM501 70.000ms L2 Under voltage 195.50 170.30 177.00 189.82
11/2/12 12:50:19 PM'060
11/2/12 12:50:19 PM'120 60.096ms L1 Under voltage 195.50 170.40 177.34 191.90
11/5/12 3:06:52 AM'061
11/5/12 3.06:52 AM'321 259.638ms L2 Under voltage 195.50 175.78 178.63 194.29
12/28/12 7:41:33 PM'437
12/28/12 7-21:33 PM497 60.050ms L3 Under voltage 195.50 178.97 181.88 185.82
12/15/12 10:24:20 AM'224
12/15/12 10:24:20 AM274 49.907ms L1 Under voltage 195.50 190.49 191.67 193.72
12/29/12 4:57:42 AM'220
12/29/12 4:57:42 AM'260 39.944ms L1 Under voltage 195.50 191.08 192.26 193.96
12/15/12 10:24:20 AM'231
12/15/12 10.24.20 AM280 49.912ms L2 Under voltage 195.50 192.37 192.83 193.85
12/29/12 4:57:42 AM'227
12129/12 4:57:42 AM267 39.945ms L2 Under voltage 195.50 192.96 193.39 194.18
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Enhanced PQ-Report (EN50160-IEEE519)

Customer Auditor
Name: Kristinn Ragnarsson Name: Tryggvi bor Svansson
Company: Actavis ehf Company: Actavis ehf
Location: Reykjavikurvegur 78
Start date: 11/1/12 12:00 AM
End date: 3/31/13 11:59 PM
Date: 4/27/13 5:20 PM
Software: Janitza-GridVis 2.5.7.1(2012-11-13 06-48-10)

Measurement Point: umg511-5110-1205 Adaldreyfiskap

Serial Number:

Device type: UMG511

EN 61000-4-7 Class: Class 1

EN 61000-4-30 Class: Class A

Flicker: Supported

Events: Supported

Transients: Supported

Minimum Maximum Ergebnis

TDD L1 -- -- No data found
TDD L2 -- -- No data found
TDD L3 -- -- No data found
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Harmonics voltage (rel.) L1
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
0.02% 0.00%
. 2.00%
P.Harmonic Voltage 0.05% 0.00%
L1 95.00% 0.17%
0.18% 0.00%
. .00%
3.Harmonic Voltage 5.00% 0.45% 0.00%
L1 95.00% 0.73%
0.01% 0.00%
. .00%
.Harmonic Voltage 1.00% 0.06% 0.00%
L1 95.00% 0.24%
1.28% 0.00%
. .00%
5.Harmonic Voltage 6.00% 2.56% 0.00%
L1 95.00% 3.44%
0.01% 0.00%
. 0.50%
6.Harmonic Voltage 0.04% 0.00%
L1 95.00% 0.18%
0.83% 0.00%
. 5.00%
[7.Harmonic Voltage 1.49% 0.00%
L1 95.00% 2.01%
0.01% 0.00%
. .50%
B.Harmonic Voltage 0.50% 0.02% 0.00%
L1 95.00% 0.05%
0.15% 0.00%
. .50%
0.Harmonic Voltage 1.50% 0.31% 0.00%
L1 95.00% 0.54%
_ o 0.01% 0.00%
10.Harmonic Voltage 0.50% 0.02% 0.00%
L1 95.00% 0.05%
_ o 0.19% 0.00%
11.Harmonic Voltage 3.50% 0.96% 0.00%
L1 95.00% 1.29%
_ o 0.01% 0.00%
12 Harmonic Voltage 0.50% 0.01% 0.00%
L1 95.00% 0.05%
. 0 0.39% 0.00%
13.Harmonic Voltage 3.00% 0.86% 0.00%
L1 95.00% 1.09%
. 0 0.01% 0.00%
14.Harmonic Voltage 0.50% 0.02% 0.00%
L1 95.00% 0.04%
. 0 0.17% 0.00%
15.Harmonic Voltage 0.50% 0.33% 0.00%
L1 95.00% 0.49%
. 0 0.01% 0.00%
16.Harmonic Voltage 0.50% 0.02% 0.00%
L1 95.00% 0.04%
. 0 0.12% 0.00%
17.Harmonic Voltage 2.00% 0.59% 0.00%
L1 95.00% 0.93%
. 0 0.01% 0.00%
18.Harmonic Voltage 0.50% 0.01% 0.00%
L1 95.00% 0.06%
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Higher limit Lall el Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% 0.14% 0.00%
19L|1armon|c Voltage 0.64% 0.00%
95.00% 0.93% Passed
. 0.50% 0.01% 0.00%
20L|1armon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 0.50% 0.02% 0.00%
21L|1armon|c Voltage 0.08% 0.00%
95.00% 0.35% Passed
. 0.50% 0.01% 0.00%
22L|1armon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 1.50% 0.02% 0.00%
23L|1armon|c Voltage 0.21% 0.00%
95.00% 0.64% Passed
. 0.50% 0.01% 0.00%
24L|1armon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 1.50% 0.03% 0.00%
25L|1armon|c Voltage 0.26% 0.00%
95.00% 0.70% Passed

vl

ool I I I I
0.00_] ‘ l

z.00 6.00 10.00 14.00 lg.00 zz.on z6.00

4.00 g.00 1z.00 16.00 z0.00 24.00 28

- Harmonics voltage L1 [umg511-5110-1205 Adaldreyfiskap]
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Harmonics voltage (rel.) L2
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
0.02% 0.00%
. 2.00%
P.Harmonic Voltage 0.05% 0.00%
L2 95.00% 0.19%
0.13% 0.00%
. .00%
3.Harmonic Voltage 5.00% 0.37% 0.00%
L2 95.00% 0.55%
0.01% 0.00%
. 1.00%
.Harmonic Voltage 0.03% 0.00%
L2 95.00% 0.17%
1.23% 0.00%
. .00%
5.Harmonic Voltage 6.00% 2.60% 0.00%
L2 95.00% 3.48%
0.01% 0.00%
. .50%
6.Harmonic Voltage 0.50% 0.03% 0.00%
L2 95.00% 0.19%
0.80% 0.00%
. .00%
[7.Harmonic Voltage 5.00% 1.49% 0.00%
L2 95.00% 2.05%
0.01% 0.00%
. .50%
B.Harmonic Voltage 0.50% 0.02% 0.00%
L2 95.00% 0.07%
0.17% 0.00%
. .50%
0.Harmonic Voltage 1.50% 0.32% 0.00%
L2 95.00% 0.49%
_ o 0.01% 0.00%
10.Harmonic Voltage 0.50% 0.02% 0.00%
L2 95.00% 0.07%
_ o 0.17% 0.00%
11.Harmonic Voltage 3.50% 0.93% 0.00%
L2 95.00% 1.21%
_ o 0.01% 0.00%
12.Harmonic Voltage 0.50% 0.01% 0.00%
L2 95.00% 0.06%
_ o 0.43% 0.00%
13.Harmonic Voltage 3.00% 0.96% 0.00%
L2 95.00% 1.19%
. 0 0.01% 0.00%
14.Harmonic Voltage 0.50% 0.02% 0.00%
L2 95.00% 0.06%
_ o 0.18% 11.38%
15.Harmonic Voltage 0.50% 0.40% 0.00%
L2 95.00% 0.59% Failed
_ o 0.01% 0.00%
16.Harmonic Voltage 0.50% 0.02% 0.00%
L2 95.00% 0.05%
_ o 0.18% 0.00%
17.Harmonic Voltage 2.00% 0.68% 0.00%
L2 95.00% 1.00%
. 0 0.01% 0.00%
18.Harmonic Voltage 0.50% 0.01% 0.00%
L2 95.00% 0.04%
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Higher limit i I Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% 0.09% 0.00%
19Ll-éarmon|c Voltage 0.58% 0.00%
95.00% 0.92% Passed
. 0.50% 0.01% 0.00%
20LI-;armon|c Voltage 0.01% 0.00%
95.00% 0.04% Passed
_ 0.50% 0.02% 0.00%
21LI-;armon|c Voltage 0.13% 0.00%
95.00% 0.45% Passed
. 0.50% 0.01% 0.00%
22LI-;armon|c Voltage 0.01% 0.00%
95.00% 0.03% Passed
. 1.50% 0.05% 0.00%
23Ll-éarmon|c Voltage 0.25% 0.00%
95.00% 0.73% Passed
_ 0.50% 0.01% 0.00%
24LI-;armon|c Voltage 0.01% 0.00%
95.00% 0.02% Passed
. 1.50% 0.02% 0.00%
25LI-;armon|c Voltage 0.25% 0.00%
95.00% 0.61% Passed

vl
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z.00 6.00 10.00 14.00 lg.00 zz.on z6.00
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- Harmonics voltage L2 [umg511-5110-1205 Adaldreyfiskap]
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Harmonics voltage (rel.) L3
Higher limit Al el Overcut
Value Average value Recording vacancy
Percentage Max value Result
0.02% 0.00%
. .00%
P.Harmonic Voltage 2.00% 0.06% 0.00%
L3 95.00% 0.22%
0.09% 0.00%
. .00%
3.Harmonic Voltage 5.00% 0.34% 0.00%
L3 95.00% 0.65%
0.02% 0.00%
. .00%
.Harmonic Voltage 1.00% 0.07% 0.00%
L3 95.00% 0.31%
1.30% 0.00%
. .00%
5.Harmonic Voltage 6.00% 2.67% 0.00%
L3 95.00% 3.53%
0.01% 0.00%
. .50%
6.Harmonic Voltage 0.50% 0.03% 0.00%
L3 95.00% 0.15%
0.76% 0.00%
. .00%
[7.Harmonic Voltage 5.00% 1.45% 0.00%
L3 95.00% 1.95%
0.01% 0.00%
. 0.50%
B.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.06%
0.17% 0.00%
. .50%
0.Harmonic Voltage 1.50% 0.31% 0.00%
L3 95.00% 0.43%
0.01% 0.00%
. 0.50%
10.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.07%
. 0 0.17% 0.00%
11.Harmonic Voltage 3.50% 0.95% 0.00%
L3 95.00% 1.23%
0.01% 0.00%
. 0.50%
12.Harmonic Voltage 0.02% 0.00%
L3 95.00% 0.07%
. 0 0.38% 0.00%
13.Harmonic Voltage 3.00% 0.91% 0.00%
L3 95.00% 1.13%
. 0 0.01% 0.00%
14.Harmonic Voltage 0.50% 0.02% 0.00%
L3 95.00% 0.07%
. 0 0.27% 11.61%
15.Harmonic Voltage 0.50% 0.41% 0.00%
L3 95.00% 0.59% Failed
_ o 0.01% 0.00%
16.Harmonic Voltage 0.50% 0.02% 0.00%
L3 95.00% 0.07%
. 0 0.16% 0.00%
17.Harmonic Voltage 2.00% 0.70% 0.00%
L3 95.00% 1.00%
. 0 0.01% 0.00%
18.Harmonic Voltage 0.50% 0.02% 0.00%
L3 95.00% 0.08%
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Higher limit i I Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% 0.17% 0.00%
19LI-3|armon|c Voltage 0.75% 0.00%
95.00% 1.14% Passed
. 0.50% 0.01% 0.00%
20LI-3|armon|c Voltage 0.02% 0.00%
95.00% 0.09% Passed
_ 0.50% 0.07% 0.00%
21LI-3|armon|c Voltage 0.22% 0.00%
95.00% 0.48% Passed
. 0.50% 0.01% 0.00%
22LI-3|armon|c Voltage 0.02% 0.00%
95.00% 0.07% Passed
. 1.50% 0.07% 0.00%
23LI-3|armon|c Voltage 0.28% 0.00%
95.00% 0.65% Passed
_ 0.50% 0.01% 0.00%
24LI-3|armon|c Voltage 0.01% 0.00%
95.00% 0.05% Passed
. 1.50% 0.04% 0.00%
25LI-3|armon|c Voltage 0.32% 0.00%
95.00% 0.65% Passed

vl
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- Harmonics voltage L3 [umg511-5110-1205 Adaldreyfiskap]
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Lower limit 0.00%
Higher limit 5.00%
Percentage 95.00%
Min value -
Average value --
Max value --
Undercut NaN%
Overcut NaN%
Total out NaN%
Result No data found
Recording vacancy 100.00%
2
— I
1
o
0.00 .00 z.00 3.00 4.00 &

%1

I oD L1 (10m) [umg511-5110-1205 Adaldreyfiskap]

- Marker Lower limit
- Marker Higher limit

8/24



Janitza

electronics
Lower limit 0.00%
Higher limit 5.00%
Percentage 95.00%
Min value -
Average value --
Max value --
Undercut NaN%
Overcut NaN%
Total out NaN%
Result No data found
Recording vacancy 100.00%
2
— I
1
o
0.00 .00 z.00 3.00 4.00 &

%1

I oD L2 (10m) [umg511-5110-1205 Adaldreyfiskap]

- Marker Lower limit
- Marker Higher limit
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Lower limit 0.00%
Higher limit 5.00%
Percentage 95.00%
Min value -
Average value --
Max value --
Undercut NaN%
Overcut NaN%
Total out NaN%
Result No data found
Recording vacancy 100.00%
2
— I
1
o
0.00 .00 z.00 3.00 4.00 &

%1

I oD L3 (10m) [umg511-5110-1205 Adaldreyfiskap]

- Marker Lower limit
- Marker Higher limit

10/ 24



Janitza

electronics
Harmonics current (rel.) L1
Higher limit LD el Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.00% - =
2.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - =
3.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - =
4.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - =
5.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - =
6.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - =
7.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - =
8.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - =
9.I—I|jrmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - =
lOLI-iarmonlc Current - 100.00%
95.00% - No Data found
. 2.00% - =
llﬂarmonlc Current - 100.00%
95.00% - No Data found
. 0.50% - -
12Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 2.00% - =
13Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
14Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 2.00% - =
lSﬂarmonlc Current - 100.00%
95.00% - No Data found
. 0.50% - -
lGﬂarmonlc Current - 100.00%
95.00% - No Data found
. 1.50% - =
17Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
lSﬂarmonlc Current - 100.00%
95.00% No Data found
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Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% - -
19Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
ZOLI-iarmonlc Current - 100.00%
95.00% - No Data found
. 1.50% - -
Zlﬂarmonlc Current - 100.00%
95.00% - No Data found
. 0.38% - -
22Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
ZSLI-iarmonlc Current - 100.00%
95.00% - No Data found
. 0.15% - -
24Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
25Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
Zeﬂarmonlc Current - 100.00%
95.00% - No Data found
. 0.60% - -
27Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
28Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
29Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
SOLI-iarmonlc Current - 100.00%
95.00% - No Data found
. 0.60% - -
31Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
32Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
SSLI-iarmonlc Current - 100.00%
95.00% - No Data found
. 0.15% - -
34Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
35Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
36.Harmonic Current - 100.00%
L1 95.00%

No Data found
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Higher limit Lall el Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 0.30% - -
37Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
38Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
39Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
4OLI1armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
41Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
42Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
43Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
44Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
45Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
46Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
47Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
48Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
49Ll-iarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
60.Harmonic Current - 100.00%
L1 95.00%

No Data found
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Harmonics current (rel.) L2
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.00% - -
2.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
3.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
4.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
5.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
6.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
7.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
8.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
9.I—I|_z;rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
1OLI-;armon|c Current - 100.00%
95.00% - No Data found
. 2.00% - -
11LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
12LI-;armon|c Current - 100.00%
95.00% - No Data found
. 2.00% - -
13Ll-éarmon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
14LI-;armon|c Current - 100.00%
95.00% - No Data found
. 2.00% - -
15LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
16LI-;armon|c Current - 100.00%
95.00% - No Data found
. 1.50% - -
17LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
18.Harmonic Current - 100.00%
L2 95.00%

No Data found
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Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% - -
19Ll-éarmon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
ZOLI-;armonlc Current - 100.00%
95.00% - No Data found
. 1.50% - -
Zlgarmonlc Current - 100.00%
95.00% - No Data found
. 0.38% - -
22LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
ZSLI-;armonlc Current - 100.00%
95.00% - No Data found
. 0.15% - -
24LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
25LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
26LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
27LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
28LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
29LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
SOLI-;armonlc Current - 100.00%
95.00% - No Data found
. 0.60% - -
31LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
32Ll-éarmon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
SSLI-;armonlc Current - 100.00%
95.00% - No Data found
. 0.15% - -
34LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
35Ll-éarmon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
36.Harmonic Current - 100.00%
L2 95.00%

No Data found
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Higher limit Lall el Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 0.30% - -
37LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
38LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
39LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
4OLI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
41LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
42LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
43LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
44LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
45LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
46LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
47LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
48LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
49LI-;armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
60.Harmonic Current - 100.00%
L2 95.00%

No Data found
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Harmonics current (rel.) L3
Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.00% - -
2.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
3.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
4.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
5.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
6.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
7.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
8.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 4.00% - -
9.I—I|_z:i§rmon|c Current - 100.00%
95.00% - No Data found
. 1.00% - -
1OLI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 2.00% - -
11LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
12LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 2.00% - -
13LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
14LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 2.00% - -
15LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.50% - -
16LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 1.50% - -
17LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
18.Harmonic Current - 100.00%
L3 95.00%

No Data found
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Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 1.50% - -
19LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
ZOLI-:;armonlc Current - 100.00%
95.00% - No Data found
. 1.50% - -
21LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.38% - -
22LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
ZSLI-:;armonlc Current - 100.00%
95.00% - No Data found
. 0.15% - -
24LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
25LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
26LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
27LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
28LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
29LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
SOLI-:;armonlc Current - 100.00%
95.00% - No Data found
. 0.60% - -
31LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
32LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.60% - -
33Ll-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.15% - -
34LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
35LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
36.Harmonic Current - 100.00%
L3 95.00%

No Data found
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Higher limit Min value Overcut
Value Average value Recording vacancy
Percentage Max value Result
. 0.30% - -
37LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
38LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
39LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
4OLI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
41LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
42LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
43LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
44LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
45LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
46LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
47LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
48LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.30% - -
49LI-:|3armon|c Current - 100.00%
95.00% - No Data found
. 0.08% - -
60.Harmonic Current - 100.00%
L3 95.00%

No Data found
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Overvoltage

0 Events have been found.
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Undervoltage
10 Events have been found.
Residual Duration t
voltage u
10 - 200ms > 200ms > 500ms > 1s > 5s - 60s
<90-80% 0 0 0 0 0
<80-70% 0 0 0 0 0
<70-40% 0 0 0 0 0
<40-5% 0 0 0 0 0
<5% 9 1 0 0 0
10 deepest events
Starttime
Endtime Length Input Eventtype Limit Min Avg Max
11/5/12 3:06:51 AM'652
TG Sn AN 99.800ms L2 Under voltage 195.50 138.18 147.54 177.81
11/5/12 3:06:51 AM'645
11/5/12 3.06.51 AM 745 99.850ms L1 Under voltage 195.50 146.96 156.68 190.49
12/28/12 7:41:33 PM'431
12/28/12 7-21:33 PM501 70.000ms L2 Under voltage 195.50 170.30 177.00 189.82
11/2/12 12:50:19 PM'060
TR e YD 60.096ms L1 Under voltage 195.50 170.40 177.34 191.90
11/5/12 3:06:52 AM'061
11/5/12 3.06:52 AM 321 259.638ms L2 Under voltage 195.50 175.78 178.63 194.29
12/28/12 7:41:33 PM'437
12/28/12 7-21:33 PM497 60.050ms L3 Under voltage 195.50 178.97 181.88 185.82
12/15/12 10:24:20 AM'224
R Ty A 49.907ms L1 Under voltage 195.50 190.49 191.67 193.72
12/29/12 4:57:42 AM'220
12/29/12 4:57-42 AM260 39.944ms L1 Under voltage 195.50 191.08 192.26 193.96
12/15/12 10:24:20 AM'231
12/15/12 10:24:20 AM280 49.912ms L2 Under voltage 195.50 192.37 192.83 193.85
12/29/12 4:57:42 AM'227
R A [N 39.945ms L2 Under voltage 195.50 192.96 193.39 194.18
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Customer Auditor
Name: Kristinn Ragnarsson Name: Tryggvi bér Svansson
Company: Actavis ehf Company: Actavis ehf
Location: Reykjavikurvegur 78
Start date: 11/1/12 12:00 AM
End date: 3/31/13 11:59 PM
Date: 4/27/13 11:30 AM
Software: Janitza-GridVis 2.5.7.1(2012-11-13_06-48-10)

umg511-5110-1205 Adaldreyfiskap

Device type: UMG511
EN 61000-4-7 Class: Class 1
EN 61000-4-30 Class: Class A
Flicker: Supported
Events: Supported
Transients: Supported

Voltage report

Event statistic

Event length Count
<50ms 4
50ms - 500ms 6
500ms - 5s 0
> 5s 0
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Voltage distribution
Voltage effective L1
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1z00

1z00

1100

1000

200

700

Loo

400

200

zoo

100
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[v1

- Voltage effective L1 (10m) [umg511-5110-1205 Adaldreyfiskap]

Voltage report
Timeframe:11/1/12 12:00 AM - 3/31/13 11:59 PM 217
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Voltage effective L2
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- Voltage effective L2 (10m) [umg511-5110-1205 Adaldreyfiskap]

Voltage effective L3
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I Vottage effective L3 (10m) [umg511-5110-1205 Adaldreyfiskap]

Voltage report
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Voltage effective L4
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- Voltage effective L4 (10m) [umg511-5110-1205 Adaldreyfiskap]
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Voltage distribution over day
Voltage effective L1
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- Voltage effective L1 (One hour-averaged values (10m)) [umg511-5110-1205 Adaldreyfiskap]

Voltage report
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Voltage effective L2
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- Voltage effective L2 (One hour-averaged values (10m)) [umg511-5110-1205 Adaldreyfiskap]

Voltage effective L3
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Voltage effective L4
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- Voltage effective L4 (One hour-averaged values (10m)) [umg511-5110-1205 Adaldreyfiskap]



