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Buchholz Relay is a protection is a protection device for monitoring the
gas and oil movements in oil immersed transformers. It is designed to
detected the faults and minimize the propagation of any damage which
might occur within oil circuit induction coils etc.

The examples of the faults which could cause gas accumulation
or strong oil flows in the oil circuit are as follows:

+ Short-circuited core laminations.

+ Broken-down core insulation.

+ Overheating of windings.

+ Bad contacts.

+ Short-circuit between phases.

+ Earth faults.

+ Puncture of bushing insulators inside tank.

+ Falling of oil level due to leaks.

+ Ingress of air as a result of detective oil circulation system.
CONSTRUCTION

Delta relay, structurally consist of two main sections, i.e. main housing
and upper housing which are both made of corrosion-resistant aluminum
alloy and covered with electrostatic powder paint.

Main Housing

Depending on the model screw or flange type connections are available.

On each side there are graduated inspection glass windows which
enable the volume of gas to be read off and the contact system to be
examined. The inspection windows have also additional metal protection
covers against external hazards.

Upper Housing

Upper housing holds all the inside mechanisms and also fitted with a
cable terminal box a breather cock and a test button for the mechanical
release of the floats to test the alarm circuits. Cable terminal box
incorporates the base mounted electrical connection parts and earth
terminal and has a cover for external hazard protection.

Breather cock is generally used to exhaust the air in the relay and to
take out gas samples.

The inside mechanism comprises upper and lower contact systems for
alarm and tripping positions.Both contact systems includes;
+ A float made of oil resistant, closed cellular type special plastic foam.
+ A magnet and a mechanical or reed contact.

Additionally lower contact system is also fitted with a deflector plate for
oil flow sensing. Single float buchholz relay has only one contact system
together with the deflector plate.

OPERATION PRINCIPLE

During normal operation, the relay is completely filled with oil keeping the
floats in their top limit or rest position.

The contact mechanisms in the relays respond to;

+ Slight faults causing a slow evolution of gas in the transformer.

+ Serious faults creating immediate oil surge.

+ Oil leakages.

Slight Faults

When a slight or incipient fault occurs in the transformer the small
bubbles of gas which pass upwards towards the oil conservator tank are
trapped in relay housing, thus causing its oil level to fall.

Serious Hazards

A serious hazard occur when there is a damage in core isolation, or a
short circuit inside transformer . There exist an excessive gas occurance,
this may result oil to move throughtout Buchholz relay to protective tank.
Increase at oil level in relay will cause the buoy to move around itself with
tiping it's stack plate. Meanwhile break contact is activated and step outs
transformer from the circuit.

Oil Leakage

A leakage of transformer oil indicates a decrease in relay oil level display.

Accordingly alarm buoy(above) and cutter buoy (below) are triggered.
Belonging to faults at oil circulation inside transformer, relay may fill with
oil. This result alarm buoy to be activated

Buchholz Réle yaglh trafolardaki gaz ve gaz hareketlerini izlemek igin
yapilmig bir koruma aracidir.
Hatalari yakalamasi ve yag devreleri, indiksiyon bobinleri vs iginde
olusabilecek herhangi bir hasarin yaylimasini en aza indirgemek igin
tasarlamistir.
Yagli devrede gaz birikmesine ya da gliglli yag akislarina neden olabilecek
hatalarin 6rnekleri agagidadir:
+ Kisa devre yapan gekirdek levhalari.
* Kirilmig ¢ekirdek izolasyonu.
+ Sarimlarin agiri Isinmasi.
+ Kéti kontaklar.
+ Fazlar arasinda kisa devre.
+ Topraklama hatalari
+ Deponun igindeki bushing izolatérlerinde delinme.
+ Sizdirma nedeniyle yag seviyesinin diismesi.
+ Kusurlu yag dolagim sisteminin sonucu olarak hava girmesi.

YAPI

Delta réleleri yapisal olarak iki ana bélimden yai her ikisi de asinmaya karsi
direngli aliminyum alagimindan yapilan ve elektrostatik toz boya ile kaplanan
ana yuvadan ve st yuvadan olusurlar.

Ana Yuva

Modele bagl olarak civata ya da flang tird baglantilar mevcuttur. Her
kenarda, gaz hacminin okunmasini ve temas sisteminin incelenmesini
saglayan ayarli cam kontrol pencereleri vardir.

Ust Yuva

Ust yuva biitiin ic mekanizmay! tagir ve ayrica bir kablo terminal kutusu, bir
havalandirma anahtari ve alarm devrelerinin test edilmesi icin samandiralarin
mekanik olarak serbest kalmalari igin bir test diigmesiyle donatiimistir. Kablo
terminal kutusu tabana monte edilen elektrik baglantisi kismini ve topraklama
terminalini biinyesinde barindirir ve dis tehlikelere karsi korunmasi igin
kaplanmustir.

Havalandirma anahtari genellikle rolenin igindeki havayi bosaltmak igin ve
gaz numuneleri almak igin kullanilir.
i mekanizma alarm ve durdurma konumlari igin iist ve alt temas sistemlerini
barindirir. Her iki temas sistemi yaga direngli, kapali hiicresel tip 6zel plastik
kopikten yapilan bir samandira, miknatis ve reed kontak icerir. Ayrica asag
temas sistemi yag akisini algilamak igin bir saptirma levhasiyla donatiimigtir.
Tek samadirali Buchholz réle saptirma levhasiyla birlikte tek bir temas
sistemine sahiptir.

GALISTIRMA PRENSIBI

Normal galistirma sirasinda, réle samandiralari en Ust konumlarinda ya da
bekleme konumunda tutan yagla tamamen doludur.

Rélelerdeki temas mekanizmalari agagidakilere tepki verir:

+ Trafonun igindeki gazin yavas degisimine neden olan hafif hatalar,

* Ani yag yukselmesine neden olan ciddi hatalar,

* Yag sizintilari.

Hafif Hatalar

Trafonun iginde hafif ya da yeni baslayan bir hata ortaya giktigi zaman yag
koruyucu depoya dogru yukariya akan kiiglik gaz kabarciklari role yuvasi
icinde kapali kalirlar. Bu nedenle yag seviyesinin diismesine neden olurlar.
Sonug olarak, iist samandira dayanak noktasi (izerinde doner ve alrm
anahtarini galigtirir. Boylece harici bir alarm cihazini galigtirir.

Ciddi Hatalar

Ciddi bir hata gekirdek izolasyonunun kirilmasi, kisa devre vs. trafonun iginde
ortaya Glkti§gl zaman gaz olusumu siddetli olur ve yagdin Buchholz Rdle
boyunca yag koruma deposuna dogru akin yapmasina neden olur.Réle iginde,
bu yag ylikselmesi asagi samandiraya sabitlenen saptirma plakasini etkiler ve
samandiranin kendisinin dénmesine neden olur. Boylece kesme kontagini
caligtirir ve trafoyu devreden gikartir.

Yag Sizintisi

Trafonun igindeki bir yag sizintisi rélenin igindeki yag seviyesinin diismesine
neden olur. Bdylece once alarm (list) samandirasini ve ardindan kesme (alt)
samandirasini galistirir. Yag dolasimindaki hatalardan kaynaklanan trafonun
icine hava girmesi alarm samandirasini galistirir.
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TECHNICAL SPECIFICATIONS TEKNIK SPESIFIKASYONLAR

Electrical Elektrik

+ Nominal Voltage: AC / DC 230V +* Nominal Gerilim : AC/DC 230V

+ Nominal Current: AC/DC 2 A +Nominal Akm  :AC/DC2A

+ Insulation Voltage - AC 2000 V + [zolasyon Gerilimi : AC 2000 V

Oil Oil

* Type : Transformer oil o TUril : Trafo yag

+ Permissible « Izin verilen

temperature range . -25°Ct0 115°C sicaklik araligi - 95°C 10 115°C
+ Viscosity > 1mm?s - 1100 mm?¥s « Akiskanlik - Amm?ls - 1100 mm2/s

Response conditions of the contact systems
+ Gas accumulation : 200 cm® - 300 cm?
+ Oil flow velocity :

(£ 15%) 1.00 m/s, (Default)
1.50 m/s.
+ Deflector plate
reaction time :max. 0.5s.
Ambient
+ Temperature range :-40°C to +80°C

+ Protection Class: IP 65
* Impact strenght Level : IKO7

Shock resistance
+ Earthquake imax.2g
(at 5 to 15Hz seismic wave frequency)
+ Vibration ‘max.1g
(at vibrations of the sinusoidal wave form with
16 to 720 Hz frequency)
* Impacts :max. 10 g
(at shocks of the half-sinusoidal wave form with a
duration of 10 ms)

FINAL TESTS
The following tests are applied to the relays (100%) at the end of the
production line;

Leakage test
The relays are filled with oil at the temperature of 90°C and at the
pressure of.... bars and checked for the leakage after min. 30 minutes.

Electrical test
Earthing insulation of the connections is checked at the voltage of

2000V, 50Hz for 1 minute.

ASSEMBLY INSTRUCTIONS

The following conditions should be verified for the best results;

+ On the relay, there is an arrow showing the direction of the assembly
(from the transformer to the oil conservator tank)

+ The relay should always be full of oil. Therefore, the minimum oil level
in the conservator should always be above the breather cock of the relay.

+ The relay should be assembled horizontally to ensure correct operation of
the floats. A maximum inclination of 4° with respect to the horizontal axis
towards the conservator tank is allowed.

+ The pipe which connects the transformer to the relay should come out
from the uppermost part of the transformer cover.

Temas sistemlerinin tepki kosullan
+ Gaz birikmesi : 200 cm® - 300 cm?®

* Yag akis hizi :
(+15%) 1.00 m/s, (Default)
1.50 m/s.

+ Saptirma plakasi

tepki zamani :max. 0.5s.
Ortam
+ Sigaklik araligi :-40°C to +80°C
+ Koruma sinifi 1P 65
+ Darbe dayanimi : IK07
Soka direng
+ Deprem 1max.2g

(5 tile 15Hz sismik dalga frekans)
* Titresim tmax.1g

(16 ila 720 Hz frekansilarda sinis dalgasi
formundaki titregimlerde)
+ Darbe :max. 10g
(10 ms boyunca yari sinus dalgasi
formundaki darbelerde)

SON TESTLER
Asagidaki testle dretim hattinin sonunda rélelere (%100) uygulanir.

Sisdirma testi
Roleler 90°C de ve ... bar basing altinda yag ile doldurulur ve 30 dakika
sonra sizdirma olup olmadigi kontrol edilir

Elekrik testi
Baglantilarin tapraklama izolasyon 2000V, 50Hz de 1 dakika boyunca
kontrol edilir.

MONTAJ TALIMATI

Daha iyi test sonuglari elde etmek icin agagidaki kosullari onaylanmalidir.
+ Role iizerinde montaj yoniinii gdsteren bir ok vardir. (trafodan yag
koruma deposuna dogru).

+ Role mutlaka tam olarak yagla dolu olmalidir. Bu nedenle korucudaki
minimum yag seviyesi mutlaka rolenin havalandirma anahtarinin tizerinde
olmalidir.

+* Rdle samandiralarin dogru bir sekilde calismasini garanti etmek igin
yatay olarak monte edilmelidir. Koruma deposuna dogru yatay eksene
gore maksimum 4°lik bir egime izin verilir.

+ Trafoyu roleye baglayan boru trafo kaplamasinin en tst kisimdan
gelmelidir.
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Purchase orders should be given in accordance Buchholz Relay Type

with the following chart. Buchholz Rélesi Tipleri
Asagidaki kodlama 6rnegine gore satin alma
siparigleri verilmelidir.

OCO000 O00O0

TYPE CODE NO
Tip Kod No
DTS11-25-F16 (- ) 1121
DTS11-25-F50 (DR-25) 1151
DTS11-50- F100 (DR-50) 1161
DTS11-80-F100 (DR-80) 1171
UPPER CONTACT SYSTEM CONTACT CODE
Ust Kontak Sistemi Kontak Kodu
STANDART REED SWITCH - Standat Reed Sivigli R
CHANGEOVER REED SWITCH - Wechler Reed Sivigli W
WITHOUT CONTACT - Kontaksiz 0

LOWER CONTACT SYSTEM CONTACT CODE
Alt Kontak Sistemi Kontak Kodu
STANDART REED SWITCH - Standat Reed Sivigli R
CHANGEOVER REED SWITCH - Wechler Reed Sivigli W

OIL FLOW OIL FLOW SPEED
SPEED SETTING SETTING CODE
1,00m/s 2

1,50 m/s 3

COLOR DESCRIPTION COLOR CODE
RAL 7001 01

RAL 7033 33

RAL 7037 37

RAL 7038 88
Example :
Ornek

DTS1125-F50:1151-R-R-2-33
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Paremeter @ 25°C Symbol Value -Deger Unit
Parametreler 25°C igin Sembol min. | min. [ min. Birim
Electrical Characteristics - Elektriksel Ozellikler
Contact Form (ASA) - Kontak Formu C
Contact Rating - Kontak Giicli Ps 20 W/ VA
Switching Voltage - Anahtarlama Voltaji Us 1501140/ VDC/VAC
Breakdown Voltage - Maks. Tasiyabilecegi Voltaj Ubd 200 VDC
Switching Current - Anahtarlama Akimi Is 1.0 mA
Carry Voltage - Taglyabilecegi Voltaj le 2.0 mA
Static contact resistance (initial) - Static Kontak Direnci CRs 150 mQ
Insulation Resistance - Izolasyon Direnci Ri 10° - Q
Capacitance Typ. - Kapasite Tipi C 1.0 - pF
Environmental Characteristics - Cevresel Ozellikler
Vibrasyon (50-2000Hz) - Titresim (50-2000Hz) 30 g
Shock (%2 sin 11ms) - Sok (%4 sin 11ms) 50 g
Operating Temparature - Calisma Sicakligi Top -40 125 °C
Magnetical Characteristics - Manyetik Ozellikler
Pull in range available' - Miimkiin Olan Cekme Degerler PI ‘ 20 ‘ 30 AT
1 At range stated for unmodified Reed Switch - Degerlfr islenmis (uglar kesilmemis ) Reeed Kontaklar igin verilmistir.
Mechanical Characteristics - Makanik Ozellikler
Operate Time (incl. bounce) - Operasyon Siiresi Top 25 ms
Release Time - Birakma Siresi Trel 25 ms
Switching Frequency - Anahtarlama Frekansi fs 100 Hz
Resonant Frequency - Rezonans Frekansi fr 2500 Hz
Dimensions - Boyutlar
( Lower float )
. 500+5 \ 40.1 \ | 1M1 12 ( Alt Samandira )
| | ( Single Contact )
— . | iy oo
| l 1 Normally Open Contact
Lower 1 Normalde Agik Contak
4 +1 stripped and tinned - aglimig ve lehimlenmis Alt
Wires  : AWG 26, UL3398 stripped and tinned
Kablolar : AWG 26, UL3398 uglari agiimis lehimlenmis %W 1112
- : Single Contact
Wire Color - Kablo Renkleri ( (?gkeKo?:aic) )
N/O Black - Siyah 1 Changeover Contact
- Lower 1 Wechler Kontak
COM -ORTAK | Brown - Kahve rengi Alt
N/C White - Beyaz
(2 Normally Open Contact )
12 21 2 ( 2 Normalde Agik Kontak )
1 Normally Open Contact Lower
1 Normalde Agik Kontak Alt
CURRENT / AKIM AC.OHMIC | INDUCTIVE | D.C.OHMIC | INDUCTIVE 1 Normally Open Contact Upper
Type of Circuit / Devre Tipi / / / / Lower - Alt Upper -Ust 1 Normalde Agik Kontak Ust
Type Voltage / Voltaj A.C. OHMK NDUKT F D.C. OHM K NDUKT F
220 [127] 24 | 220 [127 24 | 127 [48 [ 24 | 127 [48 [24
OIL, GAS and IMPACT ALARM
? 2A 2A 2A 2A ( 2 Changeover Open Contact )
YAG, GAZ ve DARBE ALARMLARI 14 11 12 24 21 22 (2 Wechler Agik Kontak )
Operating voltage range is 220 - 240V. Galisma araliklar 220 - 240 volttur. 1 Changeover Open Contact Lower
The cable thickness is 0,75 mm? VDE 0250. Kablo kalinliklari 0,75 mm? Standart VDE 0250. 1 Wechler Agik Kontak Alt
1 Changeover Open Contact Upper
Lower - Al Upper -Ust 1 Wechler Agik Kontak Ust

DTS11-4

4




DTS 11
EN 50216-2 : :
DTS 11
EN 50216-2
Type No Nom.- Pipesize Flange dim. Equipmemt dim. Transformer
Code No Tip No Connection Flang Olgiisi | e Weight| Power Class
Kod No (DIN Code) | Baglanti (mm) (mm) (mm) Agirlik | Transformator
2 | d3 | d| 5| f | b| L | H| H| HS G Sinfi
1121 DTST_:?)S'HG FF'fa”ng;ld 25 100 | 75 115| 10 | 130 | 160 | 1845 815| 108 < 5000KVA
DTS11-26F50 | ¢
1151 (DR-25) Flang“ 25 15 | 85 14 | 16 |145 | 200 | 2005 90 |1165 < 5000KVA
(DIN 42566) b
DTS11-50-F100
<
1161 | (DR-50) ':F'E”ng;d 50 165 | 125 | 102 | 18 | 16 | 145 | 195 | 2285 93 |1195 ;5°°°KVA
(DIN 42566) 2 10000KVA
DTS11-80F100 | ¢ o
1171 (DR-80) Flang“ 80 200 | 160 | 138 | 18 | 18 [145 | 195 | 246 | 93 |1195 > 10000KVA
(DIN 42566) s
= 1l
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1 | |HH|
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Flanged Dinemsions
Flans Olgileri

DTS11-5




