2 KR - 11 YAGLI TiP (OTOMATIK) KATODIK KORUMA REDRESORU

1- Genel Bilgi : 2KR-11 tipi katodik koruma redresoru, surekli ¢alisabilir tipteki
referans elektrodu ile birlikte katodik koruma uygulanan yapida, referans elektrodu ile
Olcllebilen referans gerilimini, ayarlanan degerde sabit kalacak sekilde kontrol
edebilen, yagli tip katodik koruma redresoruadur.

2- Calisma Sekli : 2KR-1 1 katodik koruma redresoru, temel olarak tabii
komutasyonlu thyristor redresorli, AC-DC konvertorlidur. Bu redresorde thyristor
tetikleme acisi degistirilerek DC gerilim degeri degistirilebilmektedir. 2KR-11' de 'EL -
OTOMATIK' olmak tizere iki ayri calisma grubu segilebilmektedir. 'EL' calismasinda ;
thyristor tetikleme acisi istenilen degere sabitlenir. Bu galisma seklinde DC gerilim
degeri tetikleme agisi ile birlikte AC gerilimindeki degisim ve DC akimindaki
degisimden de etkilenmektedir ve DC gerilim degeri bu ug¢ faktorin belirledigi
degerdedir. 'OTOMATIK' c¢alismada; thyristor tetikleme agisi, kontrol devresi
tarafindan, referans elektrodunda olgulen referans gerilimini ayarlayan degerde sabit
kalacak sekilde tespit edilmektedir. Calisma gruplari sematik olarak asagida
gOsterilmigtir.

EL KONUMUNDA GALISMA OTOMATIK CALISMA
Ayar Dugmesi Thyristér/Redresor Ayar Digmesi Kontrol Devresi
O o— =
Tetikleme Tetikleme
Devresi Devresi

Referans Elektrodu
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3-CiHAZIN TANIMI : 2KR-11 harici ortamlarda kullanilabilecek sekilde imal edilmistir.
Mekanik yapi olarak bakildiginda ¢ par¢cadan meydana gelmistir.

3.1- Olgl aletleri, sigortalar, kontrol devresi, baglanti terminalleri ile kazan
termometresi ve silika jel yuvasini ihtiva eden kabin bolima.

Kabin, sigortalar, olgu aletleri,kontrol devresi, Olgcu terminalleri, irtibat terminalleri gibi
kazan disinda kalan elektrikli ve elektronik cihazlar tagir ve dis etkilerden korur.
Kabin 6n ve arka ylizinde menteseli kapaklar bulunmaktadir. On kapak 6lgii ve
kontrol amaci ile yapilmistir. isletme elemanlari sadece bu kapag! kullanacaklardir.
Burada 6n montaj plakasina;

- Anot gerilimini 6lgen voltmetre ve sigortalar,

- Anot akimini 6lgen ampermetre,

- Otomatik ¢alisma icin referans gerilimi ayar degerini gosteren voltmetre,

- Harici 6lgu aleti ile referans elektrodu gerilimi ve ayar degerini 6lgme terminalleri,
- Sebeke anahtari ve sinyal lambasi,



- DC cikis sigortalari,

- Kontrol devresi,

monte edilmistir. On yilizde sadece gostergeler, ayar diigmeleri ve ihbar isiklari
bulunmaktadir. Tum terminaller ve baglantilar arka yuzdedir. Bu nedenle igletme
elemanlarn 6n yuzde rahat¢a calisma yapabilir. Gerektiginde 6n montaj plakasi
baglanti civatalari alinarak ve terminal irtibatlari sOkulerek disari alinabilir.

Arka kapak agildiginda tum cihazlarin terminallerine ve irtibatlarina ulagilir. Bu
bolimde gerilim tasiyan uglar bulundugundan sadece yetkili teknik eleman tarafindan
calisma yapilmalidir.

3.2- Trafo, redresor ve filtre grubunu izolasyon yagi igcinde muhafaza eden kazan
boluma.

Kazan DKP sacdan kaynakli olarak imal edilmistir. i¢ ve dis yiizeyleri firin boya ile
boyanmigtir. Kazan tabaninda hem zemine baglanti amaci ile kullanilan hem de
kazan ile beton temel arasinda mesafe saglayan ( U ) seklinde ayak vardir. Kazan 6n
yuzundeki gosterge cami ile kazandaki trafo yagi seviyesi kontrol edilebilir. Kazan
yagi 6n yuzde taban seviyesinde bulunan tapa vasitasi ile bogaltilabilir. Kazan i¢inde
bulunan tum aksam kazan kapagina irtibatli montaj ayaklari Gzerine monte edilmistir.
Bakim esnasinda kapak civatalari sokulerek, kapak ile birlikte kazan igerisinde
bulunan tum aksam disari alinabilir. Termometre, silika jel kabi ve kablo gecis
rakorlari kazan kapag tizerindedir. isletme esnasinda bunlarin hepsi kabin igerisinde
kalmaktadir. Kabin ve kazanin birbirinden ayrilmasi istenildiginde kablo uglari x2
terminal sirasindan itibaren sokulmelidir. Kazan igin yag ilavesi gerektiginde silika jel
kabindaki silika jel tagiyicisi alinarak bog kalan hazneden yag ilavesi yapilabilir.

3.3- Gunes ve yagmur siperi.
Siper ise asiri yagis ve gunes etkisinden korunmak igin yapiimigtir.
2KR-11 elektriki olarak incelendiginde su uniteleri intiva eder.

- X1/1-2 terminallerinden itibaren E1 / E2 asir gerilim tutuculari (surge protector},
Q1/Q2 otomatik sigortalari, H1 sebeke devrede sinyal lambasi, T2 kontrol devresi
transformatori ve buna ait F2/F3.1/F3.2 sigortalarini intiva eden sebeke bolimu.

- T1 redresor transformatora.

- Th1, Th2, AC-DC konvertor.

- L1 ve C1 ile hazirlanmis filtre devresi.

- P1, P2, P3 ve bunlara ait F4.1/F4.21F4.3/F4.4 sigortalarinin bulundugu Olgu
bolumu.

- F1.1 /F1.2 DC sigortalarin E3 / E4 asir gerilim tutuculari X1/3.4 terminalleri ihtiva
eden DC ¢ikis bolumu.

- U1; Kontrol, Thyristor tetikleme ve ariza ihbar devrelerini ihtiva eden elektronik
kontrol bolumu.

Devre semasindan da gorulecegi gibi tum irtibat kablolari numaralandiriimistir. Bu
numaralar sema uzerinde oldugu gibi kablolarin uglarinda da bulunmaktadir. Boylece
sema Uzerindeki noktalari devre Uzerinde takip etmek son derece kolaylasmistir.

Tim devrenin calismasini diizenleyen U1 kontrol devresidir. incelersek;
- Kontrol devresi, "EL" konumunda Th1/Th2 igin ayar dugmesi vasitasi ile aci
degistirebilen, tetikleme gerilimler ve nominal degeri gectiginde 3-5 saniyelik gecikme



sonunda tetikleme kapatilarak redresor devre disi edilmekte, bu durum ariza 15131 ile
ve X2/5-6 terminallerine bagl serbest kontak vasitasi ile ihbar edilmektedir.
" SUREKLI - KESIKLI" secicisi ile istenildiginde devamli istendiginde kesikli galisma
saglanabilir. Kesikli calismada esit olan g¢alisma ve bekleme sireleri zaman ayar
dugmesi ile ayarlanabilir (15 saniye ile 3 dakika).

Devrenin galismada ve beklemede oldugu isikli ihbardan gorilebilir. "EL™ caligmasi
esnasinda " REFERANS GERILIMi AYAR DEGERI" voltmetresinde otomatik
calisma igin ayarlanmig referans gerilimi degeri okunabilir. (Yani voltmetre boru-
toprak voltajini degil, ayarlanmis degeri gosterir.)

"OTOMATIK" konumda ise kontrol devresi; ayarlanmis olan referans elektrodu boru
voltajini temin edecek tetikleme acisini tespit eder ve Th1 /Th2 igin bu agida
tetikleme gerilimi Uretir. Bu galisma esnasinda, referans elektrodu gerilimi ile referans
elektrodu ayar gerilimi ayni degerde olacaktir. Eger arada +%5’i agan fark meydana
gelir ve bu durum 3-5 saniye devam ederse (bu durumda istenilen ayari
yapmamaktadir) kontrol devresi tetikleme gerilimini kapatarak redresoru devre digi
eder. "EL" calismasinda oldugu gibi bu durum ikaz edilir. Kesikli ¢alisma bu
konumda da s6z konusudur.

Ariza ihbarinin ¢galismasina dikkat edilirse, su durumlar ihbar edilecektir.
- Referans ayar gerilimi, tabii potansiyel olan yaklasik (-)450 mV'un altinda
ayarlanmigsa, bu durumda redresor, redresor tetikleme agisini ne kadar kigultse de

referans eletrodu gerilimi dismemektedir.

- Akim ihtiyaci normal akimi gegmektedir. Akim nominal degere kadar yukselmis
ariza referans elektrodu gerilimi ayar degerine ulagsmamigtir.

- Referans elektrodu bozulmus, irtibat kablolar kopmus veya gevsemistir. Bu
durumda calisma. sartlari minimuma veya maksimuma ulastigi halde referans
elektrodu gerilimi ayar degerine esit olmamaktadir.

Ariza ihbar kontagir X2/5-6 klemenslerinden herhangi bir ihbar devresine (alarm
kornasi, alarm 151g1, gosterge paneli, PLC,...) irtibatlanabilir.

Kontagin serbest uglar kullanildigindan ihbar devresi gerilimi kullanilacaktir ve
redresor geriliminden tamamen izoledir.

Basit bir kontrol semasi soyle uygulanabilir:

Kontrol Devresi V - ihbar
\ Redresér
=

[T

thbar




U1, besleme gerilimini T2 trafosundan F3.1/F3.2 sigortalar ile almaktadir. U1
terminali soldan sada 1..12 numaradadir. (Ustiinde numara yoktur) ve bu
terminallere yapilacak irtibatlar devre semasinda gosterilmistir. Terminallerle yanhs
irtibat yapilmasi ciddi arizalara neden olabilir.

4. REDRESORUN TESIS EDILMESi:

- 2KR-11 redresorunu, tabanda bulunan deliklerden galisma zeminine tespit ediniz.
- Koruma topraklamasi irtibatini yapiniz.

- Tesis ettiginiz katodik korumaya ait kablolarin terminal irtibatlarini yapiniz.

Kablolarin irtibat semasi:

Sol yan:
x1/2-Mp (250 V, 50 Hz)
x1/3-(+) Anot yatagi
x1/4-(-) Korunacak yapil
x1/5-Vr+ Referans elektrodu
x1/6-Vr- Korunacak yapi
Sag yan:
x1/5 Ariza ihbar kontagi
x2/5 Ariza ihbar kontagi

5. REDRESORUN iSLETMEYE ALINMASI:
- Redresorde birikmis toz vb. birikintilerin temizligini yapiniz.

- Gevsemis tum noktalari dikkatle sikiniz. Buatun baglanti uglarinin sikica tespit
edildigini kontrol ediniz.

- Yag seviyesini ve sizintilari kontrol ediniz, eksikse tamamlayiniz.

- Silika jel kabina silika jel, yag haznesine yag koyunuz. Silika jelin koyu oldugunu
kontrol ediniz ve hazne kapagini kapatiniz.

- Topraklama irtibatlarinin yeterli ve eksiksiz oldugunu kontrol ediniz.
- Cihazlarda kirik, gatlak vb. hasar olmadigini kontrol ediniz.

- "EL-OTOMATIK" anahtarini "EL" konumuna "SUREKLI-KESIK" anahtarini
"SUREKLI" konumuna ve ayar digmelerini min. konumuna aliniz.

- Sebeke kablosuna enerji veriniz ve Q1 "SEBEKE ANAHTARI" ni "DEVREDE"
konumuna getiriniz.

- Bu durumda H1 sinyal lambasini ve kontrol devresi Uzerindeki ¢alisma ihbarinin
ISikli olmasini kontrol ediniz.

- "EL" ayar dugmesi ile gerilimi arttiriniz. Ayar dugmesinin ¢evrilmesine paralel anot
gerilimi ve anot akiminin artigini izleyiniz. Redresor "EL" konumunda galismalidir.



- "REFERANS GERILiMI" terminalinden elinizdeki 6Icii aleti ile boru ile referans
elektrodu arasindaki gerilimi 6lginuz. Sabit ve mantikl bir deger okumalisiniz. (-)450
=(-)2500 mV)

- "OTOMATIK" ayar diigmesi ile "REFERANS AYAR GERILIMI" voltmetresinden
takip ederek, calismak istediginiz Boru-Toprak referans gerilimini ayarlayiniz.

- "EL-OTOMATIK" secicisini "OTOMATIK" konumunda aliniz. Bu esnada kisa
surekli sapma disinda anot gerilimi ve anot akimi sabit degerde kalacaktir.
Redresor "OTOMATIK" konumunda galismaktadir.

- Gerekiyorsa "SUREKLI - OTOMATIK" anahtari ile kesikli calisma secilip ayar
dugmesi ile zaman ayari yapilabilir.

6. ARIZA ve PERiIYODIK BAKIMLAR:
Ariza ihbari ile redresorun devreden ¢ikmasinda veya aylik bakimlarda:
- Redresoruniuzuan sebeke beslenmesini kesin.

- Eksik bulunanlari (sigorta atik, kirik, vb.) ilgiliye rapor edin ve eksikleri
tamamlayarak devreye alin.

- Eger derhal sigorta atiyor veya gerilim ayari yapilamiyorsa, sistemi kapatin ve
ilgiliye rapor edin.

- Eger "EL" konumunda c¢alisma devam ediyor, "OTOMATIK" konumda redresér
"ARIZA" ihbari ile devre digiI kaliyorsa:

- Referans elektrodu ile kablo ve baglantilarinin saglam ve galisir durumda oldugunu
kontrol edin.

- Anot yatagina ve korunan yapiya giden kablo ve irtibatlarinin saglam ve gahgir
oldugunu kontrol edin.

- "OTOMATIK" konumunda c¢alisma mimkin olmuyorsa, redreséri "EL"
konumunda istenilen "referans elektrodu gerilimine" yakin degerde ayar edip ilgiliye
rapor edin.
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GUNES SIPERI.

TASIMA HALKALARI.

ciHAz KaBIRi.

ON KAPAK.

ARKA KABAK.

HAVALANDIRMA PANJURU.

ciHAZ PANELI.

SILIKAGEL CEBI.

TERMOMETRE CEBI.(YAG DOLDURMA TAPASI)
KABLO GECIS ENTULLERI.

KAZAN.

TRANSFORMATOR TASIYICI KONSTURSIYON.
YAG SEVIYE GOSTERGESI.

YAG BOSALTMA TAPASI.

MONTAJ AYAKLARI.

X1l: DIS IRTIBAT KLEMENSLERI.

X2: KAZAN IRTIBAT KLEMENSLERI.

F6.1/2 : SEBEKE PARAFUDURU ...........
F7.1/2 : DC PARAFUDURU ...iuivvnnvnennns

Q1 :
H1l :
F2 :

SEBEKE ANAHTARI(W.OTOMAT) ........
SEBEKE GERILIMI SINYAL LAMBASI ...
SIGORTA tivviviinieernnnnennennes

F3.1/2 ¢ SIGORTA ... viiinrennacannans
T2 KONTROL TRANSFORMATORU .+...veeeno...
T1 TRANSFORMATOR vvvvvvrevocnnancncnes
THL ¢ THYRISTOR cvvevvvrennnnnenenonns

D1
L1
Ccl :

s e ee

FLY WHEEL DIOT .. virevnneneennan
INDUKTANS . vviienvennnnn e
KAPASITANS  tvvevervnennennnnennes

F1.1/2 : SIiGORTA ..... ettt
£4.1/2 : SIGORTA +ivvvvvrvnronnccocnans
F5.1/2 : SIGORTA ....... e

Pl :
P2 :
P3 :
REF.
REF.
Ul :

VOLTMETRE [ANOT GERILIMI] ...v.cv..
AMPERMETRE [ANOT AKIMI] ....eocv..
VOLTMETRE [OTO. GCALISMA REF. GER. ]
ELEK. GERILIMI OLCUM KLEMENSI ....
ELEK. AYAR GERILIMI OLGUM KLEMENSI
KAT.KOR.REDRESORU KONTROL VE

THYRISTOR TETIKLEME PANELI ......

ARIZA IHBARI.

BEKLIYOR IHBARI.

CALISIYOR IHBARI.
SUREKLI/KESIKLI SEGICI.

EL OTOMATIK SEGQICI.

KESIKLI GCALISMA ZAMAN AYARI.
OTOMATIK GALISMA GERILIMI AYARI. (REF. GERILIMI AYARLANIYOR.).
EL GALISMA GERILIMI AYARI. (THYR. TETIKLEME AGQISI AYARLANIYOR.).
PANEL TERMINALI.

(600V/20KA) .

(90V/20KA) .

(2XL6A OR 2XG2A).

(220V; 50Hz/013).

(TK 29/0.3R).

(TK 29/0.33).
(220/15_0_15_10W, 50Hz).
(220/30_0_30_800VA, 50Hz)
(IR_25 RI A 120).
(IR_6F40).

(21 mH/10A)..

(470 mF/63V).

(Ez 25/g 10a).

(TK 29/0.3R).

(TK 29/0.3R).
(80/0 30 _C1:2.5).
(80/0_10_Cl1:2.5).
(80/0_3v_Cl1:2.5).

(BORN KL/6A).

(BORN KL/6A).

(ENEL/2KR-11).
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2KR-11

OIL COOLING AUTOMATIC TRANSFORMER RECTIFIER

GENERAL:

The 2KR-11 type Transformer-Rectifier is the key element of the impressed current
system cathodic protection applications. With the aid of permanent reference
electrode, a reference pipe-to-soil potential can be measured. This T/R can be
controlled and keep the pipe-to-soil potential at the predetermined value.

OPERATION PRINCIPLES:

The 2KR-11 cathodic protection T/R has an AC to DC converter circuit with a natural
commutative thyristor. The DC output of the T/R is controlled by the trigger circuit
(declic value) of the thyristor. It can run either in manual or automatic mode. In the
manual mode, the declic value of the thyristor is fixed to the required (adjusted)
pipe-to-soil potential value. In this mode, the DC output voltage is affected by the
variation in the AC input voltage, DC current and declic value. In the automatic
mode, the declic value of thyristor is adjusted by the control circuit, which gives a
control output according to the measured reference voltage (by the reference
electrode), that is kept at a fixed value.

MANUAL AUTOMATIC
Adj.Pot. Thyristor/Rectifier Adj. Pot. Control circuit
e O— I
Trig.

Trig.

Cireuit Circuit

Ref.el.

0




DESCRIPTION OF THE DEVICE:

The 2KR-11 T/R is made so that it can be used in open areas. From the mechanical
point view it consists three parts mainly :

I. The panel which controls the measuring devices, fuses, control circuits, connection
terminals thermometer and the silica gel.

2. A shield for protection from sun and rain.

3. A container (tank) which contains the transformer, rectifier, filters and oil. This
container is made of DKP type plates that are welded together and its inside and
outside are furnace-painted.

At its bottom there is a “U” shape foot through which the T/R is connected to the
concrete base. On the front of the container there is an indicator that shows the level
of the oil. The oil can be discharged through the blind cap on the front of the
container. All components in this container are fitted to the mounting foots which are
mounted to the top of the container. During maintenance the screws of the cover are
taken off and the cover wit all other components can be taken out.

The thermometer, silica gel cover, and cable glands are on the top of the container.
During operation they are kept inside the housing (cabinet) from the container tank,
all X2 terminated cables should be disconnected. To add oil to the container, the
cover of the silica gel should be removed first.

The housing (cabinet) contains and protects measuring devices, control card,
measuring terminals, and all electrical and electronic devices that are outside the
container. The housing has hinged doors on both front and back sides. The front
door is made for the purpose of measurements and control. The operator will use the
front door only. The front mounting panel has the following devices:

1. Voltmeter to measure the anode bed voltage, and it's fuses.

2. Ampermeter to measure the anode bed current , and it's fuses.

3. Voltmeter that shows the adjusted reference pipe-to-soil potential in the
"Automatic" operation mode.

4. Two set terminals to measure the reference electrode to the pipe potential and the
(required) potential by an external measuring device.

5. Mains switch (two W-automat for phase and neutral) and signal lamp.



6. DC output fuses, one for (+), and one for (-)

7.Control card with its components. (leads, switches, time adjustment and voltage
adjustment pots) On the front side of this card, only indicators, adjustment switches
and warning lamps are installed. All terminals and connections are on the back side.
This control card can be separated easily by taking off the screws and disconnecting
the terminal junctions from the back side.

When the back door of the T/R is opened, all terminals and their connections can be
reached easily. Her due to the danger of high voltage, only qualified must be
disconnected from the main panel in case of maintenance.

The shield (sun proof) is made to protect the T/R from excessive rain and sun.
Electrically the 2KR-11 T/R contains the following units (see circuit diagram).

The part that starts from x1/1-2 until x2/9-10 consists of F5.2/F6.1 (E1/E2) surge
protectors, Q1/Q2 automatic fuses, H1 on-line signal lamp, T2 transformer of the
control circuit and all related fuses (F2, F3.1, F3.2)

T1 transformer for rectifier.

Th1,Th2 thyristor and AC-DC converter.

L1 inductor and C1 capacitor of the filter circuit.

The measuring part which is composed of P1 (voltmeter for the anode voltage), P2
(ampermeter for the anode current), P3 (voltmeter for the reference voltage in the
automatic mode)

The DC output part which consists of : F1.1/F1.2 DC fuses, E3/E4 surge protectors
and x1/3-4 terminals.

U1 electronic panel that controls the trigger circuit of the thyristors, the default
warning, and take care of electronic protection such as over current over voltage and
short circuit cases. As it is clear from the circuit diagram, all connection cables are
numbered. These numbers are also mounted physically on the real cables. So it is
easy to fallow the physical connections of the circuit throughout the diagram.

OPERATION OF THE U1 CONTROL CIRCUIT

In the manual operating mode (where the two-positioned switch at the left top of the
control card is down), the output voltage is produced by adjusting the adjustment pot
(which is at the left bottom of the control card.)

During operation, the DC current is continuously measured and when it exceeds the
nominal value (20 Amps.), the rectifier will be open circuited after a delay of 3-5
seconds. This case is warned by a lighting signal (the right top red led). Also, in
parallel with that it is possible to use an external alarm through the free contacts that
are connected to x2/5-6 terminals. Using the "continuous - discontinuous " selectors
which, the operator can select continuous or discontinuous operation modes. (right
top two-positioned switch) In the discontinuous mode (up position), the duration of
"ON" and "OFF" intervals will be equal and can be adjusted between 15-300
seconds. The "ON" state is indicated by the left top red led, and the "OFF" state by
the middle top red led.

Either in the manual or in the automatic operation mode, P3 shows the adjusted
(required) pipe-to-soil reference voltage (the adjustment can be done by the right



bottom pot.) Note that this may not be the actual pipe-to-soil potential. If the operator
wants to read actual value, he should measure it from the bottom port terminals on
the front side of the T/R (Red for "+" reference electrode; Black for "-" pipe)

In the automatic mode the control circuit controls the triggering of the thyristors with
output voltage as the adjusted (required) value, in other words the control circuit
compares the actual pipe-to-soil potential with the adjusted (required) potential and
tries to keep them equal by changing the triggering voltage of the thyristor. If there is
a difference of (+/-) 5%, and this difference is not balanced within 3-5 seconds, the
control circuit will open circuit the rectifier and the warning signal will light up as in the
manual mode. The same protocol is valid in the discontinuous case.

The warning signal will be active in the following cases:

1- If the required pipe-to-soil potential is adjusted to be below (-) 450 mV. In this
case, the triggering of the rectifier will not be able to regulate the output voltage.

2- If the required current exceeds the capacity of the rectifier while the pipe-to soill
potential could not reach the required value.

3- If there is a malfunction in the connection of the reference electrode. In this case,
rectifier's operating conditions reach up to max. or down to min. limits and the
reference voltage can not be same as the adjusted (required) one.

An external alarm system (alarm horn, alarm light, indicator panel or PLC.. . ) can be
connected through the x2/5-6 terminals. Since this terminals are free ports, this alarm
system voltage will be completely isolated from the rectifier voltage.

A simple control diagram can be constructed as follows:

V - Alarm
— 0O o fram

u1)

-\ 0 @:]

Rectifier
N Alarm

Control Circuit

T2 transformer supplies U 1 electronic through F3.1/ F3.2 fuses. The U1 card has 12
connection pins (1...12, from left to right.). (See the circuit diagram for the
connections) Note that these pins are not numbered, so be careful since a mistake in
the connection may cause a serious problem.

CONSTRUCTION OF THE RECTIFIER

Connect the 2KR-11 rectifier with row-bolt (or any suitable connection to the concrete
foundation base. Use ready hole @18mm on the U frame at the bottom of the oil tank.
Connect safety grounding lug.

Make terminal connections of all the wires related with the cathodic protection
system.



LEFT SIDE

x1/2-Mp 250V, 50Hz.

x1/3-(+) Anode bed.

x1/4-(-) Structure to be protected.
x1/5-Vr(+) Reference electrode
x1/6-Vr(-)  Structure to be protected.

RIGHT SIDE
x1/5 Default alarming contact
x2/5 Default alarming contact

OPERATION PRINCIPLES OF THE RECTIFIER

1- Clean the T/R from dust.

2- Control and bind all connection screws that possible lost during transportation.

3- Check the oil level and leakage add the transformer oil if needed.

4- Check the dryness of silica gel, (when the silica gel gather humidity from the air, its
colour change blue) and add small amount of transformer oil into the silica gel
container than close its cover.

NOTE: When the silica gel gather humidity, heat it up to around 100 C° then all
humidity will evaporate and its colour will change to white. By this method, you may
use the same material for gathering again.

5- Be sure that all grounding connections are complete and enough.

6- Be sure that the device is healthy and there is no damage.

7- Select manual mode (manual-automatic switch should be down), and select

continuous operation mode (continuous-discontinuous position is down), then adjust
automatic and manual voltage pot minimum level.



8- Select AC power through Q; & Q. W-automate switches.
9- In this position, Hq indicator lamp and led light up.

10- Now increase voltage level from the manual pot, and see that anode voltage and
anode current increase accordingly.

11- Measure the reference potential from the porn terminals. (upper red and black
set) The measured value should take value between 450 to 2540 mV.

12-Adjust require pipe-to-soil potential value by the automatic voltage adjustment pot,
and follow this adjustment from the P3 voltmeter.

13- Select automatic mode. In this chase, the anode voltage and current will reach
their steady state values within a few seconds. Now, the rectifier is working
automatically .

14- If you need, you may select discontinuous mode by the switch.(up position) Also,
you may adjust the length of the "on" and "off" intervals.

MALFUNCTION AND MAINTENANCE

If the T/R is out of operation during to a default or during periodic maintenance kept
aware of the following;

1- Disconnect the AC supply voltage by Q1 & Q2 W-automate switches.

2- If there is any fuse broken or out of order, report to the authorised person to supply
new one for replacement and re-operate.

3- If the fuse below immediately or voltage adjustment is not possible, put the system
circuit off and report to the authorised person.

4- If the rectifier is working properly in manual operation mode but improperly in the
automatic mode, and the malfunction signal (top, right red led) is lighting up: * check
the connection cable between the reference electrode and the cable termination,
* check the proper cable terminations between anode bed and protected structure.

5- To reset the malfunction of the system, open Q4/Q2 W-automate switches and hold
them open for at least 30 seconds then re-close them.

6- If it is not possible to work with the automatic operation mode, select the manual
mode and adjust pipe-to-soil potential according to required potential value and
report to authorised person.
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SUN ROOF (SHIELD)
CARRYING RINGS

HOUSING (CABINET)

FRONT DOOR

BACK DOOR

VENTILATION WINDOW SHADE

PANEL

SILICA GEL POCKET

THERMOMETER POCKET (OIL FILING CAP)

. CABLE GLANDS

. CONTAINER TANK

. TRANSFORMER CARRYING HANDS

. OIL LEVEL INDICATOR

. OIL DISCHARGING CAP

. MOUNTING FEET

. X1 : OUTSIDE CONNECTING CLIPS

. X2 : TANK COLLECTING CLIPSES

. F6.1 /2 : NETWORK SURGE PROTECTORS ( 600V/20KA.)
. F7.1/2 : DC SURGE PROTECTORS (90V/20KA)

. Q1 : MAINS SWITCH W.AUTOMAT (2xL6A or 2xG2A)

. H1 : MAINS VOLTAGE SIGNAL LAMP (220V; 50Hz/013)

. F2 : FUSE (TK 29/0.3A)

. F3.1/2: FUSE (TK 29/0.3A)

. T2 CONTROL TRANSFORMER ( 220/15-0-15-10 W, 50Hz.)
. T1 TRANSFORMER ( 220/30-0-30-800 VA, 50Hz.)

. TH 1: THYRISTOR (IR-25 RI A 120)

. D1: FLY WHEEL DIODE (IR--6F40)

. L1: INDUCTOR (21 mH/10A.)

. C1: CAPACITOR (470 mF/63V.)

. F1. 1/2: FUSE (Ez 25/g 10A.)

. F4. 1/2: FUSE (TK 29 /0.3A.)

. F5.1/2: FUSE (TK 29 /0.3A.)

. P1: VOLTMETER (ANODE VOLTAGE) ( 80/0-30-C1:2,5)

. P2: AMPERMETER (ANODE CURRENT) (80/0-10-C1:2,5)

. P3: VOLTMETER (A. OP. REFERENCE VOLTAGE) ( 80/0-3V. C1: 2,5)
. REF. ELECT. VOLTAGE MEASURING CLIPS.(TERMINALS)(BORN KL/6A)
. REF. ELECT. ADJUST. VOLTAGE MEASURING CLIPS.

U1: C. P. RECT. CONT. and THYR. TRIGGERING PANEL (ENEL/2KR-11)

38.1 DEFAULT ALARM INDICATOR

38.2 WAITING ALARM INDICATOR

38.3 OPERATING OR WORKING ALARM INDICATOR

38.4 CONTINUOUS-DISCONTINUOUS SELECTOR

38.5 MANUAL-AUTOMATIC SELECTOR

38.6 DISCONTINUOUS OPERATION TIME ADJUSTMENT

38.7 AUTOMATIC OPERATION VOLTAGE ADJUSTMENT. (REF.VOLT.)

38.8 MANUAL OPERATION VOLTAGE ADJUSTMENT (THYR. TRIGG. VOLT)
38.9 PANEL'S TERMIINAL.



