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MERUS ‘POWER

1. Sirketimizin tanitimi

2. Merus™ ark ocagi kompanzasyon
cozumleri

a) Merus™ SVC
b) Merus™ STATCOM

3. Merus kompanzasyon,Yatirim ve maliyet
geri donusumu

4. Secilmis referanslar ve uygulamalar




Merus Power Turkiye

Finlandiya merkezli,Bir kuresel yesil enerji
sirketidir

« « Dunya lideri enerji depolama ve gug kalitesi
sistemleri tasarliyor ve sunuyoruz

» Guc elektronigi, gelismis ve guvenilir kontrol

yazilimi ve yenilikgi elektrik muhendisligi Merus
Power'in kalbidir.

ISO 9001=1SO 14001




Misyonumuz ve Vizyonumuz

MERUS ' POWER

Mission Vision 2025

Merus™ Energy Depolama and Gli¢ Kalite Coziimleri
yenilenebilir enerji buyumesini, endustri verimliligini
artirmayi ve daha surddrulebilir ve enerji agisindan verimli
bir sistem yaratmayi mumkun kiliyor.

Dunyanin en kaliteli akilli sebeke ¢ozUmu Ureticisiyiz
ve kuresel pil enerji depolama ve gug kalitesi
pazarlarinda tercih edilen bir tedarikgi olarak

taninmaktadir.



Merus™ Cozumler

Merus™ ESS — Enerji Depolama
Sistemlerinin,yenilenebilir
enerjilere entegrasyonu

4.‘.

Merus™ Enerji Depolama
Cozumiu, yenilenebilir enerjinin
guvenilir sekilde depolanmasini

yapar
ve elektrik sebekelerine kolay

entegrasyonunu saglar.
Ayrica, frekans dizenleme
rezerv piyasalarinda agin
istikrarini destekler.

Merus™ Gii¢ Kalite Coziimleri

MERUS POWER MERUS POWER ERUS POWER MERUS POWER

Merus™ Gug¢ Kalitesi
¢oziimleri, onemli enerji ve
maliyet tasarruflar saglarken
uretkenliklerini ve liretim
guvenilirliklerini artirarak
endustriyel musterilerimize
yardimci olur.

MERUS  POWER

Merus™ Servis

Merus™ Gug Kalitesi
¢oziuimleri, 6nemli enerji ve
maliyet tasarruflan saglarken
uretkenliklerini ve liretim
glivenilirliklerini artirarak
endustriyel musterilerimize
yardimci olur.



Taahhutlerimiz

Yenilenebilir enerji
gecisini hizlandirin!

» Kolay sebeke
baglantisini etkinlestirme
» Sebeke kararliliginin
saglanmasi

» Sebeke kodu
uyumlulugunu
karsilamak

Yeni gelir kaynagi ve artan

karhilik

+ yenilenebilir enerjinin
zorluklarini yeni gelire
doénusturmek

* frekans duzenleme
pazarlarinda bliyume
firsatlar

* enerji Uretiminde karlligin

artiritilmasi

i

Verimliligi artirirken ener;ji
tasarrufu saghyor,
Endustriyel musterilerimize
yardimci oluyoruz

* Geliri artirmak

« Onemli 6lglide eneriji
tasarrufu saglamak

« Uretkenligi artirmak

* Sureg guvenilirligini
saglamak

» Sebeke kodu
uyumlulugunu karsilamak

MERUS POWER
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DAHA Y] GELECEK ICIN
SOZ VERIYORUZ

Surdurebilirlik

Yenilikgi
¢ozumlerimizle,yenilene
bilir enerjiyi
destekliyoruz

Bir cok enerji Uretim

tesislerine entegre
¢ozumler Uretebiliyoruz.

Elektrik Sebeke Kalitesi

Enerji depolamamiz, yesil
enerji ve tuketim
arasindaki dengesizligi
dengeler.
Yenilenebilir ener;ji
sirketleri i¢in yeni bir gelir
kaynagi yaratir.

Saf Gelecek

Enerji depolama
sistemimiz yenilenebilir
enerji buyumesini
hizlandirir.
Merus™ guc kalitesi
cozumleri, enerji tasarrufu
saglarken endustriyel
musterilerin Uretkenligini
artirir.



MERUS  POWER

Olceklenebilir teknolojimizin birgok uygulamasi vardir.

&)< ﬁﬁ/’” P

4 jansss|
Yenilenebilir Enerji Sebeke Alt Yapisi Agir sart endustriler
Gunes enerjisi,Ruzgar enerijisi Temiz su ve atik su aritma tesisleri madencilik, mineral ve gimento
Hidro elektrik santralleri Elektrikli arag sarj noktalari ve sebeke endustrisi Demir ve celik endustrisi
Endustriyel gug dontusumleri Trafo merkezleri, iletim ve dagitim Petrol ve gaz endustrisi

tesisleri

Akilli sebeke,Mikro Sebeke o
Akilli sebekeler, mikro sebekeler '-
aIXIIID

—
Ticari Mahaller Hafif sart Endustri
Data Hizli dalgalanan yuklere sahip
merkezleri,serverlar,hastaneler,hava endustriler Kritik proses endustrisi

alanlari ve alis veris merkezleri Imalat endUstrisi



Uriin Gami

MERUS ' POWER

Merus™ ESS Merus™ HPQ Merus™ SVC

Enerji Depolama Sistemi Hybrid Gug¢ Kalitesi Statik var Kompanzasyon

Merus™ A2 Merus™ UPQ Merus™ STATCOM

Aktif Harmonik Filtreler Kesintisiz Gug¢ Kalitesi Dinamik Senkron Kompanzasyon



Merus™ Servis

Yerel ve kuresel ortak agimizla birlikte genis bir hizmet
yelpazesi sunuyoruz. Musterileri yatirimlarinin yasam
donguleri boyunca destekliyoruz.

Merus™ Wise l0oT uzaktan
servis,Yerinde servis

Servis anlagsmalari & hizli yedek parca
Devreye Alma & Sistem kurulumu
Guc Kalite Olcimleri & Analiz raporlama

Egitimler & Destek takimi

Modifikasyonlar
\, L HE
% 8

Kaliteli ve Hizli Servis Esnek ve uygun servis gozumleri




Yenilikci Muhendislik Cozumleri

« +Merus™ Uriin Portfoyli, Daha yenilikgi triin
gelistirmemizin bir sonucudur.
* Yetenekli ve deneyimli bir Ar-Ge ekibimiz var
* Derin teknolojik ve muhendislik uzmanlgi
 Finlandiya'daki en iyi test tesislerinden biri
» Giiglu IPR, yenilikgi Merus™ Ur(in Portfoyimuzii
korur

Patent No. US 10,148,095 B2 / EP 2976821 / South Korea 10-2015-7028087




Global
Referanslar

NORTHERN IRELAND FINLAND FINLAND- FINLAND- RUSSIA RUSSIA.
ROYAL A WIND FARM ROAL-ENZYME FACTORY DISTRIBUTION ELECTRIC MEKA PRO (WELDING)
HOSPITAL Merus en Merus energy storage Metus active filter CENTER ARC FURNACE Merus active filter

filter

Merus activ Me:

us er

s STATCOM ?

—l———0
Héi_bnunmm&.
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SOUTH KOREA-
ELECTRONICS FACTORY

UK-
SONY ENTERTAINMENT
CENTRE ( Merus UPQ

A CENTER)

SWEDEN-
LUMBER MILL
Merus active filter

TAIWAN
SEMICONDUCTOR
FACTORY
Merus UPQ

CHINA

WANHUA
POLYURETHANES
CHEMICAL COMPLEX

Merus active filter

ECUADOR-
ELECTRIC ARC
FURNACE
Merus STATCOM

BOLIVIA. CONGO- NAMIBIA KENIA DUBAI MALAYSIA. AUSTRALIA:
ELECTRIC KIBALI GOLD MINE UNDERWATER MICROGRID DATA CENTER SAMALAJU WATER WHITE ROCK
ARC FURNACE Merus STATCOM DIAMOND MINING Merus UPQ Merus active filter TREATMENT PLANT Metus active filter
Merus STATCOM COM Merus active filter




MERUS 'POWER

Merus™ SVC ve STATCOM
Teknolojilerimize Genel Bakis

The information contained in thie doctiment and anv convriaht attached to it i the cole nronertv of Meriie Power Dvnamice Ov Anv tinatithorized renrodiiction or other uitilization in part or a< a whole withotit written nermis<ion of Meriie Power Dvnamice Ov ie nrohibited



SVC —-A Empedans Kontrolu

« + Bir hava cekirdekli reaktor araciligiyla enduktif
akimi kontrol etmek igin bir tristor valfi kullanilir
* Tristor kontrollu reaktor (TCR) kontrollU bir
empedanstir
* Merus Power tristor valfi
 38,5kV'a kadar nominal voltaj
« 2500A'e kadar nominal akim
» 250Mvar'a kadar nominal 3 fazli gug¢
e Verimlilik ~ %99,8
e Su sogutma, max debi 40 m3/h
« |ki (2) yedekli disk seviyesi
* Basit disk degisimi
* Finlandiya'da Merus Power tarafindan Uretilmis ve
test edilmistir

MERUS POWER




SVC - A Empedans Kontrolu

« « SVC sistemi, U¢ adet tristor kontrollu
reaktorden (TCR) ve coklu filtre
kapasitor bankalarindan olusur
* Filtre kapasitorleri tipik olarak bazi
harmonik frekanslarda ayarlanmigtir
* Tipik ¢elik endustrisi uygulamalarinda,
guc araligi hafif enduktiften kapasitife
* TCR gucu >= filtre kapasitor guclerinin
toplamindan
» Ana kontrolor, ayri SVC bilesenlerini
kontrol eder % vy
« EAF ve LF yuk degisiklikleri igin 1/50 oo o
ms yanit suresidongusu '
* PCC'de istenen uzun vadeli glc
faktorint korumak icin daha yavas
kontrol




STATCOM - A sebeke akim kontrolu

« + STATCOM dinamik bir yuk dengeleyicidir
*Reaktif glg
« Harmonikler
* Dengesizlik
« STATCOM modulu, kontrollt bir akim kaynagi
olarak anlasilabilir
» Gergcek zamanli olarak herhangi bir akim dalga |
bicimi Uretebilme )
« A2 aktif filtreye benzer yapi ancak cok daha
buyuk
* Merus M2000-moduli
« 2MVAR
« 2 kV
* Bagimsiz kontrol unitesi

MERUS POWER




STATCOM — A sebeke akim kontrol(

MERUS ' POWER

« + STATCOM-sistemi birden gok STATCOM-modulinden

PCC Voltagen and
Curren t

olusur S
* Tipik ¢elik endustrisi uygulamalarinda reaktif glicln
~yarisi filtre kapasitor banklarindan alinir.

* Filtre kapasitorleri tipik olarak bazi harmonik Mo T 2o !
frekanslarda ayarlanmistir %% ;:::uf::::;% %
* Ana kontrolor, bireysel STATCOM modullerini kontrol oY /]

« PCC'de istenen uzun vadeli glc¢ faktorunt korumak icin

eder , |
* EAF ve LF yuk degisiklikleri igin yanit suresi <1 ms
daha yavas kontrol

</

STATCOM
Modules




STATCOM vs SVC - Karsilastirma

Statcom SVC

Sebeke Akim Kontroli Empedans Kontrolu

Qstarcom = U * Iyp = 1% I, = 100%




STATCOM vs SVC — Calisma Prensibi JHEE
STATCOM SVC
Kapasitor banklari,reaktif glg ihtiyacinin « Kapasitor banklari sabit kapasitif reaktif
temelini temin eder, gug uretir,
STATCOM modadiller,anlik degisken reaktif-  TCRs Lar degisken reaktif, Enduktif
EndUktif glc¢ temin eder, gucleri telafi eder,
+- STATCOM modiiliiniin reaktif giicl, sebekeden gelen — TCR modulunun reaktif gucu kontrol edilir, boylece

reaktif gliclin her zaman sifir olmasi icin kontrol edilir. sebekeden gelen reaktif gu¢ her zaman sifir olur

100 Mvar
100 Mvar
——Reactive power of the furnace 80 Mvar
——Reactive power from the active modules
80 Mvar ——Reactive power from the capacitor bank 60 Mvar
——Reactive power from the network
v
60 Mvar \N' 40 Mvar
40 Mvar 20 Mvar
0 Mvar
20 Mvar
-20 Mvar
0 Mvar "‘J ——Reactive power of the furnace
\/\,\/\/ ! _40 Mvar ——Reactive power from the active modules
oM ——Reactive power from the capacitor bank
- var —_— i
60 Mvar Reactive power from the network
-40 Mvar 80 Mvar

-60 Mvar -100 Mvar



STATCOM vs SVC — Reaktif glic kompanzasyonu

« STATCOM = kontrollu akim kaynagi —
Gerilimle dogrusal orantili reaktif gug¢ cikisi

« STATCOM anlik olarak asiri yuklenebilir
« SVC'den farkl olarak asir1 yuk kontrol
edilebilir

Qstarcom = Ulstarcom = 1 Istarcom = 100%

Qstarcom = Ulstarcom = 0.9 * Istarcom = 90%

Qstarcom = Ulstarcom = 1.1+ 2lsparcom = 220%

MERUS POWER

SVC = Empedans kontrollu — Gerilimin
karesiyle orantili reaktif guc cikisi

SVC kasitli olarak asir1 yuklenemez

Nominal gugten daha yuksek sadece
sistem gerilimi 1 pu'nun Uzerinde
oldugunda mumkundur

U? 12
Qcyr = = = 100%
Y Zove  Zsye
Q Ut _ 097 81%
j— j— — 0
Ve ZSVC ZSVC
Uus 117
Qsyc = = 121%

ZSVC ZSVC



STATCOM vs SVC — Tepki Suresi

STATCOM

« + Kontrol sistemi hizi ve IGBT anahtarlama
frekansi tarafindan belirlenen yanit suresi

* Tepki suresi ~600us

— Flicker attennuation factor 5

B00.0,s T
1.160ms 10 &
0Bl s B0 &

MERUS ' POWER

SVC

» « GUc sistemi frekansi tarafindan
belirlenen yanit suresi

* Tepki Suresi (20ms/16.67ms)

— Flicker attennuation factor 2

0.75
0.50
0.25

0.00




STATCOM vs SVC - yedekli redundant calisma

STATCOM

» Bagimsiz moduller

 Bir modul arizasi sistemi durdurmaz
* Her modul bagimsiz sogutma
sistemine sahiptir.

« STATCOM, kapasitor bankalarindan
herhangi birinin veya tumunun
arizalanmasi durumunda calismaya
devam eder.

MERUS ‘POWER
SVC

*Yedekli redundant calisma

e Tristor diskleri

* Vana tabani kontrol cikiglari

« Sogutma sistemi pompalari

« Sogutma sistemi fanlari

* Yuksek dereceli harmonikler olmadan
calisabilir



STATCOM vs SVC — Maliyet Karsilastirmasi

MERUS ' POWER

$ STATCOM

~20 MVAR,
depending on the
case



MERUS POWER

Merus™ SVC and STATCOM
Temel Bilesenler

The information contained in thie doctiment and anv convriaht attached to it i the cole nronertv of Meriie Power Dvnamice Ov Anv tinatithorized renrodiiction or other uitilization in part or a< a whole withotit written nermis<ion of Meriie Power Dvnamice Ov ie nrohibited



Kontrol & Guvenlik sistemi

Merus Power SVC ve STATCOM kontrol ve
koruma sistemi Nokia, Finlandiya'da
tasarlanmisg, Uretilmis ve test edilmistir.

« « Guvenilir ve saglam tasarim
* DSP + FPGA ile Merus MCC
* Fliker / PFC / AVR kontrolu
* Fiber optik iletisim baglantisi
» Tristor valfleri icin kolay
degisim,elektronik kontrol sistemi
» Endustriyel PLC,logic iglemler igin
« HMI
* Merus SCADA, olay kaydi ve gu¢
kalitesi izleme
* Profinet araciligiyla uzaktan iletisim

The information contained in thie dociiment and anv convriaht attached to it ic the <ole nronertv of Meriie Power Dvnamice Ov Anv tinatitharized renrodiiction or other witilization in part or a< a whole withotit written nermics<ion of Meriie Power Dvnamice Ov ic nrohihite

MERUS ‘POWER




SVC Thyristor valf i

MERUS ‘POWER

Merus Power tristor valfleri Nokia
Finlandiya'da tasarlanmis, Uretiimis ve
test edilmigtir.

« GUvenilir ve saglam tasarim
 38,5kV'a kadar nominal voltaj

« 2500A'e kadar nominal akim

» 250Mvar'a kadar nominal 3 fazli gug¢
 Verimlilik ~ %99,8

e Su sogutma, max debi 40 m3/h

» Iki (2) yedek disk Redundant

- Basit disk degisimi

The information contained in thie dociiment and anv convriaht attached to it i the eole nronertv of Meriie Power Dvnamice Ov Anv tinatithorized renrodiiction or other uitilization in part or a< a whole withotit written nermis<ion of Meriie Power Dvnamice Ov ie nrohibited



STATCOM moduller i

Merus™ M2000 STATCOM moduller

Open loop control - currents from PCC

combination

Nokia Finlandiya'da tasarlanir, uretilir ve Open loop control - voltages from PCC ‘» All or any

test edilir h Closed loop control - currents from
loads

e < Her sisteme 6zel moddil tasarimi |
* Bagimsiz sogutma sistemi
« Bagimsiz kontrol ve koruma
sistemi
* Yuksek duzeyde yedeklilik
* Modullerin geri kalani normal
isletimdeyken her modul bakim igin

kapatilabilir.

Id ; Iq Control via optic link

The information contained in thie dociiment and anv convriaht attached to it i the eole nronertv of Meriie Power Dvnamice Ov Anv tinatithorized renrodiiction or other uitilization in part or a< a whole withotit written nermis<ion of Meriie Power Dvnamice Ov ie nrohibited



Filtreli kapasitor bloklari

* Orta gerilim tesisati

. |stenen harmonik akimlari
azaltmak icin ayarlanmistir

* Yedekli tasarim

« Koruma ve izleme

« Uygun maliyetli reaktif gug¢ tretimi

-

0
| il ak
I

Ell i
E " en
'

The information contained in thie doctiment and anv convriaht attached to it ie the eole nronertv of Mertie Power Dvnamice Ov Anv tinatithorized renrodiiction or other utilization in part or a< a



Sogutma sistemi i
MERUS ‘-POWER

* Delyonize su

e « Su baglantilari minimize
edilmistir
*Yuksek kaliteli metaryeller
* Is1 alicilar EN AW-6060 T66
* Pompa AISI 304L
 Borular ve baglanti parcalari
AlS| 304L, PPSU, PEX
« Kaynaksiz bilesenler AlSI
304/ 316L

The information contained in thie dociiment and anv convriaht attached to it ic the <ole nronertv of Meriie Power Dvnamice Ov Anv tinatitharized renrodiiction or other witilization in part or a< a whole withotit written nermics<ion of Meriie Power Dvnamice Ov ic nrohihite



MERUS 'POWER

Merus Kompanzasyon
sistemleri,yatirhm ve geri
donusum

The information contained in thic doctiment and anv convriaht attached to it ic the <ole nronertv of Meriie Power Dvnamice Ov Anv 1inatithorized renrodiiction or other utilization in part or as a whole withotit written nermis<ion of Meriie Power Dvnamics Ov ic nrohibited



EAF - Fliker

« Gerilim degisimi, reaktif guc talebindeki
degisimden kaynaklanir

MERUS ' POWER

« Bir EAF, reaktif gug talebinde hizli
degisime neden olur

* Bu, hizl voltaj degisimleri yaratir —
yuksek fliker

AQ, £ e
Sk

AU = Voltage change
A Q. = Change in reactive power demand g

S, = Fault level \&/

AU




EAF - Flicker

 Merus STATCOM veya SVC, sebekeden
gelen reaktif guc talebini ortadan kaldirir
— ortadan kaldirilan reaktif gu¢c nedeniyle
voltaj degisimi

=285
Sk
AU = Voltaj degisimi
AQ, = Reaktif gu¢ degisimi
S, = Hata seviyesi

Pst,
Attennuation factor

Pst =

MERUS POWER

EAF reactor

EAF transformer LF transformer
EAF LF

=/




EAF - Dengesizlikler

* Bir AC EAF'nin Uc¢ elektrotu vardir

- |ki elektrot kisa devre yaptiginda, yiksek
reaktif glc talebi nedeniyle bu iki fazda
voltaj onemli olgude duser.

* Asimetrik voltaj dususu, sebekede voltaj
dengesizligi (negatif dizi voltaji) olusturur

* Bir STATCOM veya bir SVC, asimetrik
reaktif glc talebini telafi edebilir — voltaj
dengesizligi ortadan kalkar

L1 L2 L3

\J/

MERUS POWER



EAF - Harmonikler

» « AC ocak genis spektrumlu harmonikler olusturur
* DC ocak sdruculeri karakteristik harmonikler
olusturur
* Harmonik akimlar, besleme sebekesinde ve
fabrika sebekesinde voltaj bozulmasi yaratir
* Harmonik akimlar ayrica asiri kayiplar yaratir
« STATCOM ve SVC, firinlardan gelen
harmonikleri telafi eder

nic (kA)

mol

I har|

W EAF W Statcom M Net

L B L R et e ey SOre e SO STTSE IS s DO OO Senns Does e

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Harmonic Order (n)



EAF - Gucg Artist

* Bir ark ocagl bir empedans yukudur
 Gerilimin karesiyle orantili gu¢ ¢eker
* Merus STATCOM veya SVC voltaji
stabilize eder

» Daha yuksek ortalama volta;

« Daha yuksek ortalama gucg

* Ark ocagi gug artisina sebep olur

MERUS POWER
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EAF—Kompanzasyonun zaman Gzerinden giic kaybi

MERUS POWER

« « Eritme igslemi belirli miktarda enerji/ton

gerektirir o0
» Ocaktaki malzemeye enjekte edilen
enerji P x t'dir. 20
« Kompansator ile ortalama guc¢ daha 80
yuksektir — ayni enerji ¢iktisini elde 70
etmek icin daha az zaman gerekir 60
50 —
40
30 — P(with
compensator) /
20 MW
=P (without
10 compensator /
MW
0 T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55
t/ min




Geri odeme bilesenleri ornegi

e Uretim artisi ~%8 - %10

e Daha kararl ark ve azaltilmis dokunma
suresi nedeniyle azaltilmis elektrot tuketimi
« Tahmini elektrot tasarrufu ~0,18kg / ton

« 2019'da ortalama elektrot maliyeti €10/kg
» Toplamda ~%2 daha az gug¢ kaybi

» Ana trafo kayiplari

 Fabrikanin elektrik sebekesindeki diger
bilesenler

* Firinda radyasyon kayiplarinda azalma

* Tipik geri odeme 2 yil

MERUS ' POWER




MERUS POWER

Merus™ SVC ve STATCOM
Secilmis Referanslar

The information contained in thie doctiment and anv convriaht attached to it i the cole nronertv of Meriie Power Dvnamice Ov Anv tinatithorized renrodiiction or other uitilization in part or a< a whole withotit written nermis<ion of Meriie Power Dvnamice Ov ie nrohibited



225 MVAr SVC icin AC EAF uygulamasi

MERUS POWER
Location: Middle East

Segment: Steel
Application: Electric Arc Furnace and Ladle Furnace

Requirements
Dynamic reactive power compensation of a rapidly fluctuating
EAF+LF load
Solution
SVC configuration: 0 — 225 MVAr SVC system @ 33 kV
- Thyristor Controller Reactors (TCR)
- Filter capacitor banks
- Control and Protection system (C&P)
- Cooling system
- Complete engineering
Benefits
Increased melting power -> decreased tap-to-tap time
Increased lifetime for EAF electrodes because of stable arc
Power factor, harmonics and flicker improvement

Status: Commissioned in 2020




225 MVAr SVC icin AC EAF uygulamasi

MERUS ' POWER




225 MVAr SVC icin AC EAF uygulamasi

MERUS :POWER

TCR reactor assembly Filter capacitor bank assembly
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C&P cabinet
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225 MVAr SVC icin AC EAF uygulamasi
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225 MVAr SVC icin AC EAF uygulamasi

Geri Odeme hesabi

EAF CAPACITY INCREASE

Units 1 units
Capacity 170  ton per unit
Operation days 310 peranno
Tap to tap without compensation 28 min
Charges per day 24.8

Tap to tap with SWC 52.7  min
Charges per day 27.0

Capacity increase 114486  ton peranno
Profit a0 £/ton
Profit due productivity increase 3434586 € peranno
EMERGY SAVINGS

Energy 94350  kWh [ charge
Energy cost 0.08 £/kwh

Tap to tap time reduction 9.2 %
Radiation losses, on average over tap to tap time 20 %

Profit due radiation loss decrease 1162452 € peranno
Power transformer loss decrease 211 kW

Profit due Power transformer loss decrease 12531 € peranno
ELECTRODE SAVINGS

Electrode consumption decrease 0.18 kg/ton
Electrode cost, on average for 2019 10 £/kg

Profit due electrode savings 2561220 € peranno
DYNAMIC COMPENSATION SYSTEM LOSSES

Active power losses over tap to tap 0.8 %

MM2000 - compensation system nominal power 225 Mvar

Loss due the compensation system operation -1071360 € peranno
TOTAL PROFIT 6099429 £ peranno

MERUS ‘POWER
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Location: Sudan

Segment: Steel
Application: Electric Arc Furnace and Ladle Furnace

Requirements
Dynamic reactive power compensation of a rapidly fluctuating
EAF+LF load

Solution
SVC configuration: 2.3 — 26.3 MVAr SVC system @ 33 kV
- 24 MVAr Thyristor Controller Reactors (TCR)
- 2nd 3rd and 4 Filter capacitor banks
- Control and Protection system (C&P)
- Cooling system
- Complete engineering

Benefits
Increased melting power -> decreased tap-to-tap time
Increased lifetime for EAF electrodes because of stable arc
Power factor, harmonics and flicker improvement

Status: Commissioned in 2016
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16 MVAr STATCOM i¢in AC EAF uygulamasi HEE

MERUS POWER
Country: Sudan
Segment: Steel Al Asaad billet manufacturing

Application: Electric Arc Furnace and Ladle Furnace

Requirements

Dynamic reactive power compensation of a rapidly fluctuating
EAF+LF load

Solution

STATCOM configuration: 6 x M1000 ( £8MVAr) + 8 MVAr fixed
capacitor bank (2nd), total 0..16 MVAr @ 33 kV

Benefits

Increased melting power -> decreased tap-to-tap time
Increased lifetime for EAF electrodes because of stable arc
Power factor, harmonics and flicker improvement

Status: Commissioned in 2016

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.



16 MVAr STATCOM i¢in AC EAF uygulamasi

STATCOM configuration
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STATCOM configuration

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.



16 MVAr STATCOM i¢in AC EAF uygulamasi

kompanzasyon performansi
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16 MVAr STATCOM i¢in AC EAF uygulamasi

kompanzasyon performansi

Before Merus STATCOM

With Merus STATCOM
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48 MVAr STATCOM icin DC EAF ada modu uygulamasi

MERUS POWER
Country: Nigeria
Segment: Steel

Normal 3ph Sk
Application: Electric Arc Furnace Exeentions! 3onSK oL
. 600 — 5000MVA 19 %
Requirements 132KV 11kV
Dynamic reactive power and harmonics compensation of a TR-M TRG-14
i I 63 MVA 20 MVA
rapidly fluctuating DC EAF and LF 12% 6%
SOIUtion 33kV 50Hz
STATCOM configuration: 12 x M2000 STATCOM modules i‘ RS
5th and 7" harmonic filter, total of 21MVAr fixed capacitor bank 2ama |
-3..45 MVAr @ 33 kV | 2kV FET
Benefits i [ A e o |
STATCOM enables the operation of the EAF in the islanded grid for 24 Mvar 7 7
Increased melting power -> decreased tap-to-tap time N b
Increased lifetime for EAF electrodes because of stable arc 12 - pulse

Power factor, harmonics and flicker improvement
Status: Commissioned in 2018

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.
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MERUS ' POWER

Country: Ecuador
Segment: Steel Adelca Steel

Application: Electric Arc Furnace and Ladle Furnace

Requirements

Dynamic reactive power compensation of a rapidly fluctuating
EAF+LF load

Solution

STATCOM configuration: 6 x M1000 ( x8MVAr) + 8 MVAr fixed
capacitor bank (2nd), total 0..16 MVAr at 23 kV

Benefits

Increased melting power -> decreased tap-to-tap time
Increased lifetime for EAF electrodes because of stable arc
Power factor, harmonics and flicker improvement

Status: Commissioned in 2018

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.
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16 MVAr STATCOM i¢in AC EAF uygulamasi
Physical layout

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.
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Physical layout - outside

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.
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Physical layout — inside: M1000 modules / control system

The information contained in this document and any copyright attached to it is the sole property of Merus Power Dynamics Oy. Any unauthorized reproduction or other utilization in part or as a whole without written permission of Merus Power Dynamics Oy is prohibited.





