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1. Application

The Buchholz relay is a protective unit in compliance
with DIN 42566 and EN 50216 and serves to supervise
liquid-insulated appliances with expansion vessel, such
as transformers or choke coils.

Design of the relay is such that it responds in the event
of troubles inside of the appliance to be protected. The
type of relay to be used depends on nominal rating
and construction features of appliance to be protected.
Our range of products permits optimum adaptation to
actual requirements.

3uchholz relays may be used in indoor and open-air
equipment.

2. Design features
Essential components are:
Casing (Fig. 1)

The casing (4) is a weather-proof casting of light alloy
supplied either with screwed or flanged ends (5). The
casing has sightglasses (2; 3) for inspection of switching
systems. The sightglasses with scale divisions permit
reading of collected gas volume. The relays can be
equipped with lids (may be folded up) before the
sightglasses.

Cover (Fig. 2)

The cover (2) is a weather-resistant casting of light alloy.
Terminal box (3), test valve (4) and test key, covered by a
cap nut (10), are arranged above the cover. The terminal
box has an earthing contact (7) and the electrical
connectors (9). The cap (5) seals the terminal box. If the
cap is folded up the contact setting (6) can be seen. The
_ cable may be optionally brought in through one of both
armoured cable entries (1; 8).

Fig. 1 Casing with cover

Fig. 2 Cover with cap folded up



Fig. 3 a

Switchgear (Fig. 3a and 3 b)
The switchgear has the following main components:

- Function element(s), switching system(s)
- Carrier, frame
- Mechanical testing device

The single- float Buchholz relay has only one switching
system (see para. 3). The double- float Buchholz relay
has an upper and a lower switching system (see para. 3).

The upper switching system comprises:

- One float (1)
- One permanent magnet(6)
- One (two) magnet contact tube(s) (8)

The lower switching system comprises:
- One float (10)

- One permanent magnet (9)

- One (two) magnet contact tube(s) (7)
- One damper (4)

The permanent magnet and the float are rigidly linked
forming an unit that is movably fitted to the frame
together with mechanical testing device and magnet
contact tube(s).

The damper is fixed by further permanent magnets (3)
and acts on the lower switching system.
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3. Function

The example of the double-float Buchholz relay is used to explain the function.

The Buchholz relay is installed in the connection pipe between boiler and expansion vessel of transformer. When in
normal operation, the relay is completely filled with insulating liquid. Due to buoyancy, floats are in their uppermost
positions. If troubles occur inside the transformer, the Buchholz relay responds as follows:

Gas accumulation (Fig. 4)

Trouble: Local overheating provokes gradual decompo-
sition of liquid and solid insulation material plus
formation of gas. »

‘Reaction: Gases move to the top, accumulate in the
3uchholz relay and displace the insulation liquid. The
.4quid level falls and the upper float comes down as
well. The permanent magnet coupled to this float slides
along a magnet contact tube. A contact is operated by
the permanent magnet as soon as the float reaches its
response position. A warning signal is released. De-
sign of the Buchholz relay is such that only a certain
gas volume can be received. Further development of
gas loweres the liquid level to the height of the inner
wall of upper pipeline. The following gases may flow off
towards the expansion vessel. The position of lower float
remains constant.

Loss of insulation liquid (Fig. 5)

Trouble: Leaks causing loss of insulation liquid.
Reaction: The upper float moves down according to
falling liquid level. The switching system operates on
the same principle known from gas accumulation. If the
liquid loss continues, expansion vessel and connection
wbe get discharged through the Buchholz relay. The
falling liquid level causes drop of lower float. The latter
is coupled to a permanent magnet that slides along a
magnet contact tube, When the lower float reaches its
response position, a contact is operated by the perma-
nent magnet. A cut-out signal is released.

Flow of insulation liquid (Fig. 6)

Trouble: Decomposition gases are produced rapidly
or even vigorously as a result of high-energy discharges.
The resultant pressure waves cause a strong flow of
insulation liquid towards the expansion vessel.

Reaction: The flow meets the damper arranged in the
fluid flow. If Ihe flow velocity exceeds the responsive-
ness of damper, the latter moves abruptly in flow direc-
tion, thereby forcing the lower float into its response
position so that the contact is operated. A cut-out signal
is thereby released. Fig. 6

The top and bottom switching systems form a functional unit in the single-float Buchholz relay. In case of a fault, the
single-float Buchholz relay normally isolates the transformer immediately from the mains system.
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Type list
Single-float Buchholz relays according to DIN 42566

I

Type code no. Mode of DN weight Suited for
(works-design.) connection of pipe transformer
(DIN-design.) (mm) tkg) ratings of
01 Connection
(AG25) | thread 25 35| <1600KVA
(CG 25) G1%A
02 Flange
(AF 25/6) | 4-holes 25 3.9 | <1600 KVA
)
03 Flange
(AF 25/10)] 4-holes 25 42| <1600 KVA
()
4.1.1. Type 01 b g
(i
o
N
v % .
&
|
4.1.2. Types 02 to 03 |
yp e
R ||
B T \%
n
__| I
o g
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4.2. Double-fioat Buchholz relays according to DIN 42566

Type code no. Mode of DN Flange Relay weight Suited for
(works-design.) connection of pipe dimenisions dimensions transformer
(DIN-design.) (mm) {mm) (mm) {kg) ratings of
d, d, d, d, d, f b { h, h,

04 Connection

(BG 25) thread 25 - - - - 16 | 170 185|235 90| 4.5 <5000 KVA
(DG 25) G1 %A

05 Flange )

(BF 25/6) 4-holes 25 100 75 | 60 | 12 | 12 11701185} 235| 90| 5.0 < 5000 KVA
() '

06 Flange

(BF 25/10)} 4-holes 25 |115) 85 | 68 | 14 | 18 |170| 200|235 90| 5.5 | <5000 KVA
(DR 25)

07 Flange

= 5000 KVA
gF 50/6) 4-holes 50 1401 110] 90 | 14 | 12 | 170 185|235 80| 5.4 < 10000 KVA
08 Flange -
= 5000 K

(BF 50/10)| 4-holes - 50 1651125|102| 18 | 16 | 170|195 250( 80} 6.3 VA
(DR 50) < 10000 KVA
09 Flange

(BF 80/10)| 4-holes 80 200|160 (138 | 18 | 15 [170]195| 265| 80| 6.2 | =10000 KVA
)

09-26 Flange

(BF 80/10/8)| 8-holes 80 200 | 160{138| 18 | 15 [170| 195| 265} 80| 6.2 | =10000 KVA
(DR 80) M16

10 Flange

(BF 80/Q) | square 80 |125|132] - | 18 | 20 |170]| 200, 235| 80| 5.0 | =10000 KVA
(DQ 80) 4-holes




2138
2160
200

8-holes-flange

square flange

KL

S~
125 18

170
g
N
T
d
G 1
170

08 cu
Ly

4.2.1. Type 04
4.2.2. Types 05 to 10



5. Special design

Special deéigns are available for use under conditions for which the Buchholz relays of standard design are not
sufficient, Special features are summarized in table 1.

Table 1
identif. no. | Explanation
20 Silicone oil is used as insulation liquid
21 Midel oil is used as insulation liquid
22 Climatic version (suited for tropical or extrem frigidal open-air climates)
23 damper hold in response position
24 special design approved by RWE Energie AG, Germany
25 switching system equipped with two magnet contact tubes
26 Type 09 with eight-hole flange as per DIN 2501, nominal pressure 1 MPa
28 Buchholz relay with oil drain plug
29 Customer requests on the basis of conditions agreed with the manufacturer
30 Special design approved by VKR, Germany

6. Technical data

Table 2
Parameter Data Notes
Nominal voltage AC 230V 12V to 250V
DC 230V 12V to 250V
Nominal current AC2A 0.05Ato2A
DC2A 0.05Ato2A
Contact voltage capacity AC 1000V
Insulation voltage capacity AC 2000V Contact against casing

Ambient temperature

-45°Cto +55°C

Others on request

Insulation liquid
- Type

- Temperature

- Viscosity

Transformer oil
25°Cto + 115 °C

1 mm?2 /s to 1100 mm?2 /s

Response of switching system
in case of

- Gas accumulation

- Flow of insulation liquid

200 cm® to 300 cm?®
0.65m/s £ 15%
1.00m/s = 15 %
1.50m/s = 156 %
2.00m/s + 15 %
2.50m/s = 15 %
3.00m/s + 15%

Others on request

Response time of damper

<0.1s

Shock resistance
- Earthquake / Vibration
- Impact

2 g (peak value) / frequency range 2 Hz to 200 Hz
25 g/ shock duration 11 ms

Nominal installation position

1° ascending towards expansion vessel

0°to 5°

Degree of protection

IP 54

Others on request

13
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7. Ordering data

For placing orders, please, use the following key.

Single-float Buchholz relays Double-float Buchholz relays

00-0._0-000 00-0_0-00
"J B saahe _J | |

Special design
(spee table 1)g

|

Type code nho.
(See para. 4)

Special design
(s%e table 1)g

Damper setting ] Damper setting .
1 = 0.65m/s 1=0.65m/s
2 = 1.00 m/s 2 = 1.00 m/s
3 =150m/s 3 =1.50m/s
4 = 2.00 m/s 4 =2.00m/s
5 =250 m/s
6 = 3.00 m/s

0= not occupied Contact setting of
upper switching
system

1= 1 normally-open
contact

2 = 1 normally-closed
contact

3 = 1 change-over
— contact —

Contact setting of

Contact setting of >EL]
lower switching

switching system

1 = 1 hormally-open system

contact 1 = 1 normally-open
2 = 1 normally-closed contact

contact 2 = 1 normally-closed
3 = 2 normally-open ) contact

contacts 3 = 2 normally-open
4 = 2 normally-closed contacts

ontacts 4 = 2 normally-closed
5 = 1 normally-open contacts

and 1 normalfy-closed

5 = 1 normally-open

contact and 1 normalfy-closed

6 = 1 change-over contact

contact 6 = 1 change-over
contact

Ordering example:
Buchholz relay 09-22.25.26.28.-313 Explanation: 09 = Designation of a double-float Buchholz relay type 09
22 = Climate version «
25 = switching system equipped with two magnet contact tubes
26 = Eight-hole flange
28 = Oil drain plug
3 = Damper setting of 1.50 m/s
1= Contact setting of upper switching system
.1 normally-open contact”
3 = Contact setting of lower switching system
.2 normally-open contacts”

Remark:

When using change-over contacts (for one or both switching systems) in the double-float Buchholz relay it is not
possible to equip one of the switching systems of the relay with two magnet tubes due to the only available 6
possibilities for connecting.

14



Elektromotoren und Gerétebau Barleben GmbH may supply further products for protection and supervision of
liquid-insulated transformers and connected equipment.
These devices are described in separate catalogues.

G Extra items for use together with Buchholz
2G 1.1, Unit for loss-free gas tapping at man's level
ZG 3.1. Gas testing device

2G 4.1, Reflux lock

ZG 5.1 Test pump

2G5.2. Test pump, foot-actuated

2G 6.1, Oil Sampling Device

Gas Sampling Cartridges

Manual cartridge, Automatic cartridge, different sets

URF 25/10 Supervisory relay as annunciator for oil-insulated high-capacity step switches
SG 25 Flow indicator as protective relay for supervision of oil circulation lubrication
SF 25/10 or oil circulation cooling in machines and equipment

15




Sheet: 108
@B [nstallation, operating maintenance

instructions for Buchholz relays
Elckromotoren und

: September 1993
Getatebau Baadben GmbH Dale p

Elnstallation }

(1.1 Pipe-mounting (Figure 1) T

The Buchholz relay (2) has to be installed in the pipe (4) that is connecling the tank (1) of

the device o be protected (transformer, reactance coil) with the expansion tank (5).

thure 1 Pipe-mounting

When mstalhng, note the followmg ‘
- The red arrow on the casing cover must point to the expansnon tank

-The wupward slope of the pipe leading to the expansnon tank  must
not fall below 0°, but should not exceed 5°.

- The sloping position of the Buchholz relay across the flow direction is such that the
deviation from the perpendicular does not exceed 5°.

-The pipe should not contain any elbows. The radii of bends (R)
must be greater than 50.

-The  following limits apply to free pipe lengths  between  the
Buchholz relay and the nearest reference point:

Nominal diameter DN 25 DN 50 DN 80
| Distance (m) 0.5 0.7 1.0

. .ncase of longer distances than indicated, a supporting element should be provided next
“to the Buchholz relay.

Daleiname: BEDENGL.DOC 08,07.69 08:31
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Installation, operating maintenance
instructions for Buchholz relays

Car:::::u Ba:;;:nugdmbH \ Dale; Seplember 1993

[1.2 Filling of the Buchholz relay (Figure 2) ]
* Screw off low cap nut (1) from closed
test valve (2). { _____

* Open test valve and let the air escape from open
the Buchholz relay.

* Close test valve when insulating liquid
starts to flow out.

* Tighten low cap nut on test valve

Figure 2 Filling of the Buchholz refay

‘T.B Draining of the Buchholz relay (Figure 1) J
* Close shutoff valve (3) on expansion tank side (5).
Open the Buchholz relay Dismantle the Buchholz relay
~ * Lower insulating liquid level * Lower insulating liquid level
down to the upper mark of the down to the level of the lower
glass front. interior wall of the piping.
[1.4 Changing the contact setting (Figure 3) : |

Unless otherwise agreed, the switching systems of the devices are supplied as make

.contacts. The “make" setting can be changed, however, into the “break" setting, and vice.

versa. The -manufacturer's setting of switching systemg_.pro’y(dga'giuwith,. changeover .

magnetic switches cannot be changed.

To change the setting; proceed as follows” T
* Drain the Buchholz re'la:y.. o

- Ur'ls__qrew,t‘th& hexagon head cap screws of the cover.

* Remove cover t'o'gj‘éih_‘er with switch rh‘e'cha.ﬁ:i“slm fromhousmg

« Unscrew M3 fillister head screw (1).

*Turn magn'elio mount (2) into the position mar‘.ked “& (break.
contact element) or “S* (make contac element).

* Tighten M3 fillister head screw. ' - ‘

* Put cover together with swilch mechanism in the housing. .

1
T A

Ensure that

- the red aroi &1 the coveF points (o the xpaision tafk, and that " | P Crinaing (he contact
- the seal and the sealing faces are free from insulating fiquid, . [
* Tighten the M8 hexagon head ca : T

screws uniformly.,. . . -

-y R R P T A - . R R LIRS

* Fill the Buchholz relay.véalr‘ry outia
functionaltest. - .. . o

Dateiname: BEDENGL.DOC 08.07.99 08.31
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Installation, operating maintenance

instructions for Buchholz relays
Elektomototen und

Goralebau Barebon GmbH Date: September 1993

[1.5 Changing the baffle plate setting (Figure 4, Figure 5) _]

Unless otherwise agreed, the supplied baffle plate is adjusied to a flow rate of the
insulating liquid of 1.0 m/s. The manufacturer's selling can be changed f{o 0.65 mvs or
1.5 m/s, and vice versa.

On request, the flow rate can be set to 2.0 m/s by the manufacturer. This setling cannot
be changed by the customer, however.

To change the setting, proceed as follows:
* Drain the Buchholz relay.
*Unscrew the M8 hexagon head screws of the cover.

| Remove cover together with switch mechanism from housing.

Single-float-Buchholz relay (Figure 4)
* Loosen setting screw (2). : 1
* Displace.the Upper part of baffle plate (3),

until its cam snaps into the lower part of the

~ baffle plate (1) at the desired operating
va!ue

« Ilghten_,setfing,-screw. -

Two-ﬂoat Buohho!z re(ay (Fxgure 5)
*Loosen the settmg screw (2). ¢
*L Llﬁ .njlagnenc mount (1) .O.UF of snap in slots (3) |

© the. window (5):of the magnetic mount - f{'.'zf»-’
mdtcates— the. deS(red operating value.-

* Snap magnetic hold into place

* Tighten setting. screw... L

Figure 5 Setting the baffle plate

* Put cover together with _switch mechaniSrn in the housing.

Ensure that

- the red arrow on the cover. pomts to the expansion tank, and that R
- the seal and the sealing faces are free from insulating liquid. ;- SO PR

* Tighten the M8 hexagon head cap screws uniformly.

Dateiname: BEDENGLDOC - - - 08.07.88 08:31 -
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Installation, operating maintenance
instructions for Buchholz relays
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[1.6 Electrical connection (Figure 6)

The closure of the terminal box provides protection from contact and dust.

Connect the cables as follows:

b |

* Loosen the fillister head screw (2). T = milg
1@

* Fold up the spring flap cover (1). L {:%E = ; 3
* Insert cable through Pg 16 screwed : .

conduit (3). : ' & = k &
* Connect cable to the marked terminal 5 |+ % i

bolt(4).(max. permissible cross- "_;é_ . N 4

section:4mm?) <= - L )
“ Close spring flap cover. - o C
* Tighten fillister head screw. Figure 6 Electrical connection -
Terminal box wiring is clear from the folling diagramms:
Single-float Buchholz relay

Contact setting of the switch system (discohnection):

1break contact - | 1 make contact 2 break contact % 27make cohtact
+Helement (NC): e i elemet (NO) ~elements (NC) elements (NO)
12 S R ﬁm _ B TS YN
e

Contact setting of the switch system (djsconnectior'\):'

1 break cdntéct'eleﬁ\ent and - . 1change-over
1 make contact element (NC/NO)- , contact element

e T ,"_l':,.‘l i

11 113

A 12 WM R

12 11513 145 | 14213 11 125

[eo0) | [@oa

PP TAE VO, B

Dateiname: BEDENGL.OOC 08.07.99 08:31
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Installation, operating maintenance
instructions for Buchholz relays

Two-float Buchholz relay

1 break contact element
(NC)

1 break conlact element
(NC)

Contact setting of the upper swifching system (warning):

1 make contact element
(NO)

11

12

11

12

113
).

1 preak contact element

1 make contact element

Contact setting of the lower switching system (disconnection):
1 make contacl element

50f8

Sheet:

Date: September 1993

1 make contact element
(NO)

lw
)t

1 break contact element

(NC) . . (NO) (NO) (NC)
21 113 123 "
22 }wu \24 12
12 11 22 21 12 11 14 13 14 13 24 23 14 13 12 1

5 |

1 break contact 'eiement

Contact setting of the upper switching system {waming):
1 break contact element o

1 break contact element

12

- (NC) (NC) (NC) .
11, 11 £
12.

2 break contanct

2 make confact elements

Contact setting of the lower switch'ing system (disconnection):

1 break contact element, and ‘

elements (NC/NC) (NO/NO) 1 make contaot element (NC/NO)
21 |3 13 . 123 2 lw """
S B -\ -\ _ _
12 32 14 W24 22 ﬁm
12 11 22 20 12 11 14 13 12 11 22 21 12 11 14 13
QOQO | |COCQD COOD D
@) Qo G
32 31 14 22 21

Datoiname: BEDENGL.DOC

08.07,99 08:31
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o on Qb . Dale: September 1993

Two-float Buchholz relay

Contact settmg of the upper switching system (warning):

{ make contact element | 1 make contact element ‘ 1 make contact element
(NO) (NO) : (NO)
l 13 l 13 l 13

e L At

Contact setting of the lower switching system (disconnection):

2 make contact elements | 2 break contact elements ~. 1 break contact element and
(NO/NO).. , 0 (NCINEY S 1 make contad element (NC/NO) ™ .
123 133 1 21 E o in 123 4

\124 \34 ‘ : 12 .. 22 - e '_ 2 ﬁ%

td4: 13 1211 14 13 2423

@]

1413 24" 23‘

Centact settin'g‘ of the. upper?. ..

switching system (warning): T TR T
N o e, Lo . . . : al
1 change-over-contact element- T Coh. ' } Sor
Contact set’ung of the:lower :'Explanatxon of sym ols
sthchlng system (dlsconnectnon) Example Slng\e ﬂoat Buchholz relay
|1 change -over-contact. element U T S ,""M:‘WM
/L S S Graphxca( symbol with
N ¥ I ET R L, ——{enminal marking and
; h et e ey e s —— e.‘. - IR A . ‘denuﬁoa{mn number .

227212414 L.

- 08,07.89 08:31
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instructions for Buchholz relays

ElekUomototen und

Gerstebau Barleben GmbH Dale. September 1993

Note: The illustration refers to switching systems in normal position. Normal position means
the operaling condition of the Buchholz relay completely filled with insulating liquid
allowing troublefree operation of the equipment to be protected.

A plate showing the connection diagram and wiring is provided inside the spring flap
cover.

Connected loads: Voltage AC 12V 10250V
DC 12V 10250V

Current AC 2Amps cos-phi2 0.4
DC 2Amps 1= LR £ 75ms

RE} Operation

{

Eﬂ Single-float Buchholz relay (Figure 7)

* Screw off doned cap nut (1). 5}_ )
* Remove locking arrangement (2)

from doned cap nut. C}d 2

* Press test button (3) down to position 1
(stop position) and hold. ; 3
h Position 1

* Obtain verification of correct functioning
from controf room. '

* Release test button.

* Screw on doned cap nut without locking Figure 7 Operation/testing
arrangement.
'9.2 Two-float Buchholz relay (Figure 8) .- - : S S e J
« Screw off doned cap nut (1), | - | ’ j S
’ ’ 1
* Remove locking arrangement (2) from doned

cap nut. . : ' @-—— 2
* Press test button (3) down to position 1 and hold.
(checking the upper switching system)

~1

3
-H Posilion 1

BN

* Obtain verification of correct functioning from
control room.

o =

b Posilion 2

* Press test button (3) down to position 2
(stop position) and hold.
(checking the lower switching system) |

* Obtain verification of correct functioning from
control room.

* Release test button. Figure 8 Operation/testing
* Screw on doned cap nut without locking arrangement

x = Actuator travel

Daleiname: BEDENGL.DOC 08.07.98 08:31
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| instructions for Buchholz relays
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.&3 Testing by test pump (Figure 9) 1

* Screw off low cap nut (1) from the test valve (2).

* Connect adapter (4) of the connecting
hose (3) of the air pump to valve sleeve (5).

* Open test valve. t_Fr !

* Pump air into the Buchholz relay until
dropping of the (upper) float causes the
magnetic dry-reed swilch tube to make

open closed
contact.
/*l\
* Obtain verification of correct functioning \V -
- from control room. I *
*Close test Valve 2

* Remove adapter from valve sleeve. m

* Open test valve and let the air escape. Figure 9 Air pump test

* Close test valve when insulating liquid
begins to drain.

* Tighten low cap nut on test valve.

[ 3. Matntenance C ' ,. ]

Buchholz relays are almost insensitive to ambient conditions. Therefore contrnuous 4
maintenance is not requlred in operatron

When reparntrng the Buchholz relay, keep condensate drarn and vent hole free from parntfi.‘}?}u
coating.. The condensate drain is.arranged at the right side below the flanged connectron‘v L
of casing and cover. The vent hole is provided at the rear of the sprlng ﬂap cover o

Buchholz relays should be visually inspected and checked accordlng to the users'
maintenance 1nstructrons In that connection the functional tests lndncated have to be
carried out. t L .

Check for accumulation of gas by means of a gas analyzer. An acceséorv fec;itttates, the
removal of gas at head height.

Elektromotoren und Geréatebau Barleben GmbH
Bahnhofstraie 27/28 '
D-39179 Barleben/FRG | S S

. Phone: ;Telefex‘: .
(039203) 79-0 - . +-. ' 7 muna (03920’3) 5330, 5450 . - A
From abroad: ' from abroad:

xx49 39203 79 - 0. xx49 39203 5330, 5450

Oateiname: BEDENGL.DOC 08.07,89 08:31
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The [compact] series consists of two types of temperature measuring
instruments which are compact and complete in themselves,
providing:

- temperature measurement

- display of the measured values

- alarm messages

- remote indication of the measured values

An extra advantage is that the temperature sensors are quite small
and fit in all standard transformer thermometer pockets and wells.

O et ra e il

P
Dial indicating thermometers with adjustable microswitches

The mechanical measuring system is autonomous, energy independent
and remains serviceable and stable long-term. The dial indicating
thermometer is installed in the thermometer pocket in the transformer
tank and provides a direct indication of the measured value.

2O irding Lmpara i IRAsLTRInR,

The temperature of the winding is measured and determined
indirectly.

The temperature difference between the winding and the coofant

is a function of the actual current in the winding. The transformer
secondary current is proportional to the current in the transformer
winding. The secondary current of the transformer feeds a heating
resistor in the thermometer and so produces a display reading of the
transformer load, corresponding to the actual measured oil tempera-
ture (temperature gradient). This indirect method provides a display
of the average or maximum winding temperature (i. e. a thermal
image). The heater current is set to a characteristic curve using a
potentiometer located in the dial indicating thermometer.

It can be set in the factory or by the customer.

T Lt BAT ST TS

Type WAT-STT OO




The measuring system of the dial indicating thermometer consists of
a number of elements which measuring form a closed tube system
which is filled with a liquid high pressure. When it is heated the
liquid expands and transfers the pressure change to the Bourdon
tube spring and the pressure cell. When the temperature changes,
the Bourdon tube spring turns the pointer spindie, to which it is
directly connected.

The MESSKO dial indicating thermometer features an extremely
small bore capillary tube. This not only means it is very flexible and
easy to lay (minimum bending radius only 10 mm) but because of

T elaciing elernerd

The detecting element is normally angled at 60°, with an installation
length of 150 mm and doubled threaded union (see Fig. 2).

Other dimensions and materials are available on request.

The detecting element and the thread are made out of brass.

Phe ooyl ies

The microswitches are spring changeover microswitches, specially
designed for use in dial indicating thermometers. They are fully
adjustable throughout the whole dial range. Usually either 2 or 4
microswitches are used. It is possible however for up to 6 micro-
switches to be incorporated, wired as Normally Open or Normally
Closed,

soanhpres b e rne berngesr ke

v ot Ly

the relatively small capacity of the capillary, the ambient
temperature has hardly any effect on the measured temperature

so no line compensation is required. The measuring system is factory
adjusted and calibrated to DIN 16203, A readjustment after
installation is not necessary.

The capillary Is protected from mechanical damage by a
UV resistant 8 mm diameter PVC protection tube.

On request a stainless steel tube @ 4 mm can be used instead
of a PVC protection tube.

Figure 2

From a design point of view the minimum seperation between the
switches cannot be changed, but there are a number of options, Two
or more switches can be set to the same temperature value (close
switching). If it is required, it must be stated when ordering.

S PO IR FIRTEN

1 2 3 4
green

yellow

< 1K min. 6 % min. 6 %

1 2 .3 4
red blue green yellow

< 1K min. 12 % < 1K




For the remote indication of the measured value into a control
room, the dial indicating thermometer (optional) can be equipped
with an analog output signal (4-20 mA). The advantage is a simpler
and therefore more reliable remote indication than the previously

Ferie Sl b

Housing (Standard)

Sheet metal, galvanized

used resistance thermometer with a PT100 (RTD) precision resistor.
There is no comensation line (3-wire connection PT100) for larger
transmission ways necessary and the current signal is insensitive
against magnetical stray fields and temperature interferences.

Ring and housing

acrylic coated

View glass

paint RAL 7033

Laminated safety glass

Netecting element

Brass, bright, angled

tountain plate -

Stainless steel -

Oltemparsiue

0il temporstury
Température de 1 hulle
Temparaiura del seetie

Capillary tube

Copper capillary tube with PVC protec-

Temparaturado olso

option:
Cable gland connection:

tion tube or stainless steel

stainless steel capillary

PG16, brass, galvanized

Soecthications

Measuring range

-20-140 °C or 0-160 °C

Tolerances Class 1 to DIN 16203
Location indoors and out of doors, tropicalized
Temperature -20-80 °C electronic {compensated)

Protecion mode

-40-100 °C storage

Gewinda / Thised
a8

{P55 to DIN VDE 0470-1

‘Auliermabs nach DIN 910
Outer dmansions 1o DIN 910

Ventilation

The thermometer is ventilated

gl

Maximum Pointer

and remains mist free up to 80 % RH

Resettable maximum pointer, red

Wheroswitehes

Number

1 to 6 adjustable microswitches

095

Contact rating

AC: 250V/5A/ cosg =1

Switching distance

DC: 250V/0,4 A (induction free)

110V/0,6 A, 60V/1A, 24V/4A (induction free)

6 % of measuring range.

Contact material

If required the switching interval

values can be the same.

{switching interval = 0 °C)

Silver Cadmium Oxide (AgCDO10)

Rated insulation voltage

AC: 2500 V/1 min

Ardog anbpad fopdbeas

Up-8{V]

Sensor Thin film load cell
Sensor housing Stainless steel
Supply voltage DC: 10-36V unregulated

RLmatk@) =507 mAT

Output signal

maximum 10 % residual ripple,

4-20 mA

Maximum load

protected against reverse polarity

750Q at Ub = 24V DC

10 mubaa/
working T
50+ //
1 ? i UpVi

Repeat accuracy

+0,1 % at the maximum value

—t ¥ J
iof 15 20 i26 30 35 40
11 24




MT-ST160SK
MT-ST160SK/TT
MT-ST160W
MT-ST160W/TT
MT-ST160SK
MT-ST160SK/TT
MT-ST160W
MT-ST160W/TT

Microswitches

Capillary tube

63501 -

63502-
63507-
| 63520-
| 63510-
| 63518-
63511-
63519-

O OB W N -

e e

(Special:) "
Terminal cover

02
04
06
08
.10
12
XX

Qil, Meas. range -20-140°C, PVC protection tube

0il, Meas. range -20-140°C, PVC protection tube, 4-20 mA analog output
Winding, Meas. range 0-160°C, PVC protection tube

Winding, Meas. range 0~160°C, PVC protection tube, 4-20 mA analog output
0il, Meas. range -20-140°C, st. st. protection tube

0il, Meas. range -20-140°C, st. st. protection tube, 4-20 mA analog output
Winding, Meas. range 0-160°C, st. st. protection tube

Winding, Meas. range 0~160°C, st. st. protection tube, 4-20 mA analog output

1 microswitch {changeover)

Standard: 2 microswitches (changeover)

3 microswitches (changeover)

Standard: 4 microswitches (changeover)

5 microswitches normally close NC or normally open NO (please indicate)
6 microswitches normally close NC or normally open NO (please indicate)

2 m capiliary tube, material copper

4 m capillary tube, material copper
Standard: 6 m capillary tube, material copper
8 m capillary tube, material copper

10 m capillary tube, material copper

12 m capillary tube, material copper

Other length on request

Standard

| i ~oo§
| i -01| Oil temperature (German, English, French, Spanish, Portuguese)
. -02 1 Oil temperature (English, Swedish, Norwegian, Finnish)
1 | -031 Winding temperature (German, Englisch, French, Spanish, Portuguese)
-045 Winding temperature (English, Swedish, Norwegian, Finnish)
XX ,‘ Other languages on request
Thread joint P
' 01 Standard (G1"B)
| 07 G3/4'B
Microswitch 1 L ‘
adjustment i L 01  Standard (1 and 2 close switching)
; t . 05 1+2/3+4 close switching
i | ‘ XX Other microswitches adjustments on request
MT-ST160SK/TT ! 63502- . 4 08 ] -00 07 - Puniaile (4 microswitches, 8 m capillary tube, G3/4"B, 3 and 4 close switching)

05 i

We reserve the right to make alterations without notice.







03/00

BA 2038

Wicklungsfemperatur
Winding temperature
Température de 1~ enroulement
Temperatura de! devanado

Oltemperatur
Oll temperature
Température de I™ huile
Temperatura del acelte
Temperatura do oleo

MT-ST160SK MT-ST160W
(MT-ST160SK/TT) (MT-ST160W/TT)

Montage- und Betriebsanleitung

MESSKO Zeigerthermometer Typ MT-ST160SK
und MT-ST160W

Option: Analogausgang 4..20mA

Deutsch Seite 2-3, Abbildungen Seite 10-14

installation- and Operating Instruction

MESSKO Pointer Thermometer Type MT-ST160SK
and MT-ST160W

Option: Analog Output 4..20mA -

English page 4-5, figures page 10-14

Instructions de Montage et de Service

MESSKO Thermométre & Aiguille Modéle MT-ST160SK
et MT-ST160W '

Option: sortie analogique 4...20 mA

Francais page 6-7, illustrations page 11-15

Instrucciones de Montaje y Servicio

MESSKO Termémetro de Aguja Tipo MT-ST160SK
y MT-ST160W

Opcioén: salida analoga 4...20 mA

Espafol paginas 8-9, ilustraciones paginas 11-15

BA2038.PUB Art, 980302 mmessggﬂ



English

1.1 Product Description MT-ST160SK

Oil temperature pointer-type thermometers with adjustable
/7 ~roswitches are used for measuring the temperature of the
N power transformers.

The closed liquid-filled patented measuring system is used for
obtaining measured values, It consists of connected parts:

1. temperature bulb, 2. capillary tube, 3. Bourdon tube and
type "/TT" 4. pressure element with electronics for
evaluation. The elements comprise a single closed tube
system which is filled with liquid at high pressure. As the
temperature rises the liquid expands and transfers the change
in pressure to the Bourdon tube. The Bourdon tube,
connected to the pointer spindle, causes it to rotate so that
temperature changes and temperature values are displayed
on the scale.

The mechanical measuring system is an independent unit and
requires no power input.

1.2 Product Description MIT-ST160W

Winding temperature pointer-type thermometers with
adjustable microswitches are used for measuring the
temperature in the windings of power transformers. The
mechanical measuring system is an independent unit and
_-rnquires no power input.

{ » winding temperature is measured in an indirect way.

| ne temperature gradient between windings and coolant
depends on the current in the windings: the secondary
transformer current is in proportion to the current in the
windings of the transformer.

The secondary current is connected to a heating resistor in
the pointer thermometer, and thus causes an increase of the
indicated temperature in relation to the real

temperature (=temperature gradient). In this indirect way
one receives the indication of the medium or maximum
winding temperature (=Thermal Image).

Adjustment of the heating current is done by a
potentiometer which is located in the pointer thermometer.
The values are taken from a curve. The adjustment can be
done either by the customer or at our factory.

The patented measuring system consists of connected parts:
1. temperature bulb, 2. capiliary tube, 3. auxiliary bulb
(with heating resistors), 4. Bourdon tube and type “/TT"

5. pressure element with electronics for evaluation.

The function of the system is described under 1.1,

2. Mechanical Installation

2.1 Pointer-type thermometer

The pointer-type thermometer is fixed to the transformer
with a mounting plate (Fig.1/item11). The 9mm holes are at
140mm centres. The pointer-type thermometer shouid be
installed in a.location where it will not be subject to
vibration or mains voltage fluctuations.

“he installation is vertical.

<2 Capillary tube
Unroli the capillary tube without kinks or loops, and avoid

Fig.1

any jerking, snatching, crushing or buckling. Never carry the
thermometer by the capillary tube. Decide the route of the
capillary tube and mount it in position. Coil up excess
capillary and locate it in position not subject to excessive
temperatures. Minimum bending radius 10mm.

2.3 Temperature bulb (Fig1/item13)

Fill the thermometer pocket (for example to DIN 42554 or
similar) 2/3 with oil or heat conducting paste and screw in
the temperature bulb.

2.4 Kick protection
If available fit the kick protection on the screw (Fig.2) of the
temperature bulb and route the capillary tube inside the
protection. Tighten the mounting screw of the kick

1

8

150

Fig.2 :

8.5

protection on the flat part of the hex nut.

2.5 Bayonet fixing ring (Fig.1/item14)

To make electrical connections and to set and test the
microswitches it is necessary to remove the bayonet fixing
ring. Turn it anti clockwise to the limit and then lift it off,
While screwing the bayonet fixing ring make sure that the
position of the maximum pointer (Fig.1/item9) is correct.
This must be to the right of the pointer (Fig.1/item2).
Replace the front ring and turn it clockwise to the limit.

2.6 Maximum pointer (Fig.1/item9)

The maximum pointer is operated by the pointer and
records the maximum reading reached when measuring
the temperature. The maximum pointer can be adjusted
with a button (Fig.1/item10),

L Miessko




3. FElectrical Installation

ATTENTION! .
High voltage! Danger of Death! .. .~ i
‘Before operiing the terminal cover (Figlfitem15), '
“d‘isconnfe#ﬁ'o‘r‘n‘thepower‘supply.‘”“_ L

3.1 Electrical connection

Remove the bayonet fixing ring. To make an electrical
connection lift the terminal cover (Fig.3). Cut back the cover
on the leads approx. 160mm and insert the leads through the
Pg screw connections (Fig.1/item12). The nut of the cable
gland is tightened until the cable seal is waterproof, The
individual leads are then connected in accordance with the
connection diagram on the inside of the terminal cover.
Depending on the number and type of microswitches the
terminals are allocated in accordance with figures 7 or 8 on
page 12. Close the terminal cover and replace the bayonet
fixing ring.

3.2 Inspection of the microswitches

Remove the bayonet fixing ring. Turn the pointer gently by
hand clockwise (Fig.4), past the microswitch. A return spring
pulls the indicator back to the original position. During this
procedure, do not release the indicator, but lead it slowly
back to its original position.

Fig.3

3.3 Adjusting the microswitches

Manually bring the microswitches (Fig.1/item3-8) to the
desired position: move the microswitch at the casing and not
at the tip (Fig.4).

3.4 Option: Analog output 4.20mA

Zero is set using the "ZERO" Potentiometer (Fig.1/item 17)
such that the output current is 4mA when the pointer is at
the start of the scale. The potentiometer marked

"SPAN" (Fig.1/item16) is used for setting the maximum output
current 20mA at the maximum value on the scale. Both
settings are factory set and must not be changed. For this
reason the potentiometers are paint sealed to prevent them
from being turned.

4. Indication Control and Readjustment
Operate indication control and comparison measurements
only in moving water baths, which maintain a constant
temperature for a period of several minutes.

Readjustments are possible, however, the maximum
temperature is 2° Celsius. The adjustment screw (Fig.1/
iten1) is on the inside of the cover plate.

Fig.4

5. Adjustment of the temperature
gradient (Type MT-ST160W)

The heating current is measured across 1 £ (see figure 9, page
12). The numerical value of the heating current in "A"
therefore corresponds to the measured voltage in V",
Consequently, a high-resistance voltmeter (rather than an
ammeter), set to “V" is used to set the heating current Ju. Lift
up the terminal cover (figure 1, item 15). Attach the
voltmeter to terminals 4 and 5. Read the heating current |n
for the desired temperature jump "K" from the setting curve
{figure 10, page 14) and use the set screw {figure 3, item 19)
to set the current for the matching resistor. Turn the setscrew
to the right to increase the heating current and turn it to the
jeft to reduce the current. Once the setting is complete,
remove the voltmeter and close the cover plate.

s

6.

In case this procedure does not solve the problem, contact
our factory.

7. Maintenance
The pointer thermometer is maintenance free.

(D Messko



Deutsch

English

Technische Daten

wrkstoffe

Frontring und Geh#use Stahlblech, verzinkt,

Sichtscheibe
Temperaturfuhler
Befestigungsplatte
Kapillarleitung
Kabelverschraubung

Kenndaten

MeBbereich

Fehlergrenzen
Aufstellung

Umgebungstemperatur

nutzart
Beltiftung

Schieppzeiger

Mikroschalter
Anzahl
Belastbarkeit

Schalterabstand

Kontaktmaterial
Nennisolations-

Stromausgang

sensor
Versorgungsspannung

Ausgangssignal
Max. Blrde

Wiederholgenauigkeit

Verbundsicherheitsglas

Messing, blank

Edelstahl

Kupfer-Kapillare mit Schutzmantel
Pg16, Messing, verzinkt

-20.. 140°C Typ MT-ST160SK

Klasse 1 nach DIN 16203
Innenraum und Freiluft,

-20., 80°C Elektronik
(kompensiert)

IP55 nach DIN VDE 0470-1
Beluftungseinrichtung,

Ruckstelibarer Schleppzeiger

1 bis 6 Mikroschalter

AC: 250V / 5A / cosp =1
DC: 250V/0,4A, 250V/0,1A(ind.),

6% des MeBbereiches
Option: Einstellung auf einen
Temperaturwert

Silber-Cadmium-Oxid
AC: 2500V / Tmin

Piezoresistive DruckmeBzelle

DC: 10..36V ungeregelt,
max 10% Restwelligkeit,

4..20mA
750Q z.B. U,=24V DC, (Bild5)

R 0]

1550
1650

U-8[V]
Rimed KN =52 oA

750

¢ Arboisbereth/
100 ‘working renge:
50
1 et L2l ¥ 4 Yl
10 i 20 25 30 35 40
1" 24
Bild5

<+ 0,1% vom Endwert

Technical Specifications

Materials

Ring and Casing

Glass
Temperature bulb
Mounting plate
Capillary

Cable glands
Specifications

Measuring range

Tolerances

Location

Ambient temperature

Protection

Ventilation

Maximum pointer

Microswitches
Number

Rated current

Switching distance

Contact materials

Rated insulation
voltage

Current output
Sensor

Supply

Output signal

Maximum load

Repeat accuracy

Sheet steel, galvanised,
paint RAL 7033

Laminated safety glass

Brass, bright

Stainless steel

Copper capillary tube with sheath
Pg16, brass, galvanised

-20.. 140°C Typ MT-ST160SK
0.. 160°C Typ MT-ST160W

Class 1 to DIN 16203

Indoor and out of doors,
tropicalised

-20.. 80°C electronic
(compensated)
-40.. 100°C storage

IP55 to DIN VDE 04701

The thermometer is ventilated and
remains mist free up to 80% RH

Resettable maximum pointer

1 to 6 microswitches

AC: 250V / BA / cosp =1
DC: 250V/0,4A, 250V/0,1A(ind.),
110V / 0,6A, 60V /1A, 24V / 4A

6% of measuring range

If required the switching interval
values can be the same.
(switching interval = 0°C)

Silver-Cadmium-Oxide
AC: 2500V / Tmin

Piezo resistive load cell

DC: 10..36V unregulated,
maximum 10% residual ripple,
protected against reverse polarity

4..20mA
750Q for U,=24V DC, (Fig.5)

R o
15507

Ug-81V
Ryrad =5 AT

Fig.5

<40,1% at the maximum value

(D Messko
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Deutsch / English

Abmessungen / Dimensions

?9

X

"ild 6/ Fig.6

¢
H
5

" AnschluBplan / Schematics
MT-ST160SK

Beispiel 4 Umschalter / Example 4 changeaver switches

140

8173

150
)

MT-ST160W

Beispiel 4 Umschalter / Example 4 changeover switches

“ Aehimag  Hathspaonung
Alletiord Kigh voltage
Athentzed Haute tension
el Allg teasién
Peeiged  Alta tensde

L3

NN ¢

LTI AN T L B L T Y A
L RN N O T o |

e Gyt
M la.r

Bild 8 / Fig.8

Messung der Spannung zur Emmittlung des
 Heizstromes bei Typ MT-ST160W

Measuring the voltage for indication the heating

(D Messko

current type MT-ST160W
3 2 Alle Nummern kennzeichnen
Klemmen auf der Klemmieiste
513 All numbers represent
terminals on the terminal
RIQ :
block
6 5: :L 1
' L_@J
Bild 9 /Figg  V
12



Deutsch / English

MT-ST160W Einstellkurve / MT-ST160W Gradient Adjustment Curve

K a0

70

/

60

50

40

30

20 -

P

L~

10 —
L=
//

0

Heizstrom I, W
Heating current I, W

Bild 10 / Fig.10

Beispiel:
emperatursprung (in K)
reizsstrom |y aus Einsteltkurve

Max. Heizstrom:

04 05 06 07 08

c9 1 11 12 13 14 15 16 17 18 19 2 21 22 23

I(A)
U(v)

gemessene Spannung U iiber 1 (slehe Selte 12, Bild 9)
measured voltage U with 1Q (see page 12, Fig. 9)

30K
lh= 1,4A (siehe Pkt.5)

2,3A

Bei 1,5A Wandlerstrom nur 0,75 bis 1,45A Heizstrom,

Example :

Temperature gradient (in K) 30K
Heating current Iy from ln=1,4A
adjustment curve (see point 5)
Max. heating current: 2,3A

For 1,5A transformer current only 0,75 to 1.45A heating
current,

(hiessko
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LEVEL GAUGES WITH MAGKETIC JOINT
SIZE & 140/220/340

ETITTEN)
HEEEa




TYPE “LA”

TE § TYPE LA 22-34
TSV |
< 1 7 1 0. HOLES " 2456'5
9°33 B on ‘::1
/ e (R N
CENTRE OF THE CONSERVATOR s / h;A;( \;\‘~\ = : f]
O/ NI “
PO NI} S - N2 R R —\+i—1E}s
| \WRez0oc  veo oo 1] ||
OSNZY !
{ DC = DIAWETER OF THE CONSERVATOR R M.N o i
i N =TT . d's 2
Q)Qk S i _____l
= i Kl
“« \ /4 " J (E_d> § G’
4 //‘\ Eﬁ g 0% PG 16
N
7 f
fig. 1
; R={D/2-10)x .15 S = (DC/2-40) x 0.577
TYPE “LB” TN
.. N X
- TYPE 18 22-34 ‘ /\ - \\) 0 as
B1d w - i H0. HOLES r\\ ,‘\j‘-/ ]11
< i ‘g\lgg\ ORI q
N
kY ani
a\\\ = 1
120 ‘\\\ - |
h .H_‘...___~,__-§'g_.
y |
/ B
Ll 4 {
B DC = DILWETER OF THE CONSERVATOR
. 4\
. 5
“ Fop Lo fe -t
/ PG 16
fig. 2 -
R={DC/2-10)x 1.15
TYPE OF-GAUGE gD [/ D1 gD2 NO. HOLES L 0.RING TYPE WEIGHT kg R STANDARD
LA14 140 125 7 6 245 0.R. 186 {6362) 1.40 max. 370
LA22 220 190 115 8 325 0.R. 221 2.30 max. 550
LA34 340 305 18 8 445 0.R. 248 (81000} 6.00 max. 710
LB14 140 125 7 6 245 0.R. 186 {6362) 1.70 max. 370
LB22 220 190 11.5 8 325 0.R 221 3.60 max. 550
LB34 340 305 18 8 445 0.R. 248 (81000} 6.30 max. 710

DIMEHSIONS I8 MILLIMETERS

2



PN LEVEL GAUGES WITH MAGNETIC JOINT

""’:77)?‘;' The level gauges with @ magnetic joint are composed of a sturdy watertight body of aluminium alloy painted against corrosion. The movement of
the float rod and the gauge disk takes place by means of magnefic coupling through an angle of 120°. In this way, for every variation in the level of the

" Uthere is a corresponding rofation of the magnet with consequent variation of the indication on the dial of the gauge. The gauge disk is coloured white

¢ .ed. The system is closed with a screen-printed polycarbonate disk with reference marks corresponding to the levels that the oil should reach af the fol-

lowing temperatures in degrees Centigrade: -20°C, +20°C, +85°C. Note: speci dials may be made on request.

READING THE INDICATIONS OF THE VARIOUS LIQUID LEVELS

- Minimum level: when the dial shows all red.
- Maximum level: when the dial shows il white.
- Infermediate indications between MAX and MIN: the dial shows part white and part red. Remember that the amount of red shown indicates, in proportion,

the part of the conservator left without liquid.

FLOAT MOVEMENT
This may be in the radial direction of the conservator (type “LA") or in the axial direction (type “LB”), as shown in the drawing (Fig. 1 and 2).

FLOAT ROD
This is completely threaded. If the length is not specified (distance R in the drawing, fig. 1 and 2), the standard size indicated on the table is supplied.

ELECTRIC INDICATION
These level gauges are fitted with microswitches for indicating the minimum and maximum oil level.
".CTRIC CHARACTERISTICS
- Power supply: 2410220V a.c. or d.c.
- Interruption power: 3A125/250 V ac (resistive)
0.5 A 125 V dc for inductive load L/R = 40 ms
0.25 A 250 V dc for inductive load L/R = 40 ms

- INDICATING INTERVENTION
The electric microswitches intervene with an advance angle of 5° with respect fo the indications of the minimum or maximum oil level in the conservator. When
there is a double contact on MIN and/or MAX, the second contact infervenes about 5° after the first contact. Alter installation of the gauges it is possible to
check the correct operation of the microswitches and, in general, good operation of all the internal parts of the gauge by proceeding as follows:
- Remove the cap situated in the centre of the dial on the front of the level gauge, unscrewing it in an anticlockwise direction.
-Insert a screwdriver in the slot provided and furn the gauge disk until the electric circuit connected to it switches on or off.
- Close the cop agaiin, being parficularly careful to position the O-ring {OR.) correctly under the cap and to screw the cap on quie firmly.

RESISTANCE TO VIBRATIONS ON THE ELECTRIC CONTACTS
Tests have been carried out according fo the procedures illusirated below in graph (10 cycles), with an amplitude of oscillation of 2 mm and in normal working
conditions. No contacts gave any sign of closing or opening.
"
NOTES
External nuts and bolts made of stainless steel.
External painting in grey RAL 7001,
Degree of protection: IP 54.
Working temperature. Al the level gauges are suitable for working with:
- Oil temperature between: -25°C and +120°C
- Environment temperature between: -25°C and +60°C




_es§%. INDICATIONS FOR ASSEMBLY
‘%7}}5; The level gauges which have float movement in the radial direction of the container {type “LA") must be fitted offset with respect o the horizontal
axis of the conservator (distance “S” fig. 1) so as to have an exact indication of the minimum and maximum oil level.
- with movement in the axial direction {ype “LB”) must be fitted in the centre of the conservator. The measurements of the movements (distance “S") and
e gth of the rod {distance “R") are obtained from the formulae given under fig. 1 and 2. Itis good practice fo check operation of the gauge dfter having
fitted it on fhe conservattor.For further and more detailed information, see the technical information card supplied.

TESTS AND INSPECTIONS

The level gauges are subjected to insulation test towards earth as follows: 2.5 kY AC 50/60 Hz for 72 seconds. The bodies of the level gauges, after having
passed the dimensional inspection and without their infernal parts, are tested for watertightness so as to eliminate those that have leaks. Final testing is car-
ried out when the level gauge is completely assembled. The sensitivity of all the signalling movements and the accuracy of their assembly are scrupulously

checked.

IDENTIFICATION MARKS
The mark that completely identifies the type of level gauge is composed of a series of lefters and numbers according fo the following pattern:

1 {letter)
2 {letter)

Level gnuge

Movement of the radia! float (fig. 1) (letter)

Movement of the axial float {fig. 2)

Size of the level gauge = 0 140 mm

Size of the level gauge = 220 mm

Size of the level gouge = # 340 mm

Wiring diagram with 1 contad! on min,

Wiring diagram with 2 contacis on min,

Wiring diagram with 1 contact on min. + 1 contact on max,
Wiring diagram with 2 contads on min + 2 contacts on mox.
Ordinary paint Example : LATAXON

Paint for corrosive environments Level gauge vith radial movement, diamefer 140 mm, wiring.diagram with 1 contad on minimum and
COMEM standard level gauge 1 contad! en maximum, painted for normal environments and with standard COMEM dial and rod length.
Spedific level gauge for customer

R 3 & 4 {difra)

5 {letiera

6 (lettera)

2w olEx=<xNE aw >

7 (lettera)

DIAGRAM TYPE “K” DIAGRAM TYPE “Y"

1 CONTACT ON MINIMUM LEVEL 2 CONTACTS ON MINIMUM LEVEL

DIAGRAM TYPE “X” DIAGRAM TYPE “W”

2 CONTACTS ON HiIN. LEVEL +

1 CONTACT ON Mit, LEVEL + 2 CONTACTS ON MAY., LEVEL

1 CONTACT ON MAX, LEVEL
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1.0 Function, features, operation and aséembly

2.0

3.0
3.1.0

3.2.0

3.3.0

This specification concerns the function, the main features and the operation of the accessory con-
cerned, as well as the admitted environmental and operating condition for the different executions.
Operating conditions depend generally from the compatibility of the materials, components, sur-
face finish, and, for the electric contacts and circuits, their degree of protection, with the operating
conditions of the transformer.

Function

The pressure relief valve opens when the pressure inside the tank increases over the set operating
value, following for example a failure or a short circuit, and by releasing oil reduces the pressure in
the tank. By means of the electric contact, if present, and the optical indication the pressure relief
valve indicates that a fault has taken place.

Construction features

Materials and components

Flange, obturator, cover and electric contact’s casing are of cast aluminium;
Fittings are of stainless steel or nickel coated brass;

Gasket materials as specified for the different executions;

Splash diverter is made of stainless steel;

Springs are of spring steel, sandblasted and painted with epoxy powders;
External screws are of stainless steel.

Reference drawings

Overall dimensions:
Pressure relief valves with contact type K

o Type VSQI 050 NKP - nominal diameter 50 mm N° 10.050.710
o Type VS 080 NKP - nominal diameter 80 mm : N°10.080.90
e Type VS 100 NKP - nominal diameter 100 mm N°10.100.90
e Type VS 150 NKP - nominal diameter 150 mm N° 10.150.90
Pressure relief valves with contact type C

e Type VS 080 NCP - nominal diameter 80 mm N° 10.080.10
e Type VS 100 NCP- nominal diameter 100 mm N°10.100.10
e Type VS 150 NCP - nominal diameter 150 mm N°10.150.10
Pressure relief valves without contact

o Type VSQI 050 N - nominal diameter 50 mm N° 10.050.705

The drawings show the valves complete with splash diverter.

Construction

The pressure relief valves Series VS are spring operated safety valves, consisting of a mounting
flange with the central opening closed by a spring loaded obturator; the springs are compressed
between obturator and cover, which is assembled to the flange by columns.

No part of the pressure relief valve reaches inside the transformer tank. A specially designed gas-
ket assures the oil-tightness between flange and obturator when the valve is closed.

C:\ETATECH\SPE\SPEWORD\SPEAGG\10\10VSGENR02-E-Mail.doc
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3.4.0 Pressure setting and springs

The setting of the pressure relief valves Series VS is effected by choosing a different spring - for

" Type VS 150 a double spring set - for every operating pressure value; therefore the setting of the

3.5.0
3.51.0

3.5.2.0

3.6.0

3.7.0

3.8.0

3.9.0

pressure relief valve can be changed only at the factory, thus eliminating possible misuses.

The springs are of the compression type, designed so as to have a limited force gain with the
stroke.

Specification N° SPR/10VSTARRXx indicates the tolerance of the setting and the minimum oper-
ating pressure for the different pressure settings as well as the minimum pressure at which the
valve closes after operation.

Operation indication

Optical indication

The pressure relief valves Series VS have as a standard feature an optical indication that the
valve has operated; this optical indication consists of a red pin showing about 30 mm over the
top of the valve cover when the valve has operated because of an internal overpressure, For
valves Type VS 080, VS 100 and VS 150 the pin is spring loaded so that even in case of partial
openings of the valve due to small or short-duration overpressures the pin is nevertheless ex-
pelled completely. For Type VSQI 050 the optical indication operates also the electric contact, if
present.

Electric contact

The operation of the pressure relief valve can be indicated also by an electric contact, which can
be of the “C” type, according to specification N° SPR/10VSSCHCRXxx or of the “K” type according
to specification N° SPR/10VSSCHKRXxx.

Splash diverter

To avoid that during the operation of the valve hot oil is shot in all directions, thus increasing the
danger to man and machine, the valves Series VS can be fitted with a splash diverter, which di-
verts the out-flowing oil in a determined direction.

Oil-tightness and resistance to pressure

The pressure relief valves Series VS:

o are oil tight to oil at 100°C up to pressure Pt which depends on the setting pressure;
e are mechanically and electrically resistant to vacuum (10 torr);

e have a mechanical resistance to pressures up to 4 bars.

Resistance to dynamical stress

The pressure relief valves Series VS can operate without undue operation in following conditions:
e Sinus vibrations with frequency <= 120 Hz and amplitude <= 250 y;
o Dynamical conditions causing following accelerations:

0 Max 3g in all directions, sinus vibration, amplitude <= 20 mm;

0 Shock condition with max 10 g in all directions.

Surface protection

Flange, obturator, cover and contact's casing are painted internally and externally with one primer
coat of epoxyd paint and externally with a finishing coat of polyurethane paint colour RAL 7031.
The primer coat on the-internal surfaces in contact is compatible with transformer mineral oil up to
temperatures of 120°C.

The painting procedure is accepted by the Italian electricity authority ENEL.

CAETATECH\SPE\SPEWORD\SPEAGG\VI0\10VSGENRO2-E-Mail.doc
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4.0
4.1.0

4.2.0

4.3.0

440

5.0

51.0

The specification N° SPR/O0VERRXxx describes in details all the features of the painting procedure
relevant to the protection against corrosion.

Operation and installation

Operation

Should an overpressure inside the transformer tank build up due to short circuit or else, higher
than the set operation pressure of the pressure relief valve Series VS, the obturator lifts from the
flange propelled by the pressure, thus opening the discharge opening. The oil can flow out thus re-
ducing the overpressure; at the same time the optical indication and if installed the electric contact
show that the valve has operated.

When the overpressure has been discharged the valve shuts again automatically to complete oil-
tightness. )
Thanks to the design of the pressure relief valves Series VS and their springs, the full opening is
reached even for small overpressures in a matter of milliseconds, so as to reduce the resistance to
the oil flow.

Importance of the electric contact

Real life tests have shown, that failures of the transformer followed by sudden pressure increases,
such as for instance short circuits, induce the operation of the pressure relief valve in time spans
which are considerably shorter than that of other safety devices, such as the Buchholz Relay. To
exploit this rapid operation for the safety of the transformer we strongly advice to fit out the
pressure relief valve Series VS with electric contacts, which should be connected to the trip
circuit of the transformer.

Installation’

The pressure relief valve should be installed, either in horizontal or vertical position, on the trans-
former tank, as near as possible to possible failure sources or in a central position to such sources.
The size of the pressure relief valve should be chosen considering the available space and the oil
quantity to be vented in case of failure.

For a higher safety standard and to increase the rapidity of operation it can be preferable to install
more than one pressure relief valve eventually of a smaller size.

Choice of nominal pressture

To avoid oil leakage or undue operation of the valve, the operating pressure should be chosen so
that in normal operation the corresponding maximum operating pressure is never reached. Fur-
thermore, to reduce oil loss after operation, the minimum pressure at which the valve closes after
operation should be always higher than the oil head insisting on the valve.

Compatibility
The installation compatibility of the pressure relief valves Series VS depend mainly on the material
used for the gaskets; therefore the executions differ because of the used gaskets.

Standard execution — nitrile rubber gaskets (N)

Admitted operating conditions are:

Environmental conditions:

Ambient temperature -20°C to +50°C
Relative humidity 95% to 20°C - 80% to 40°C - 50% to 50°C

CAETNTECH\SPE\SPEWORD\SPEAGG\10V10VSGENRO2-E-Mail.doc




ETI-Elettrindustria Srl.

Via Fabio Filzl, 65 - 20032 - Cormano ltaly
Tel, +390266306518 - +390266303250
Fax. +390266300174
E-mail: cobETi@edimail.bnl.it

Specification N° SPR/ Accessory: Page N°:
10VSGENRO02-E Pressure relief valve Series VS 4of 5

Title: Revision:
Function, features, operationand assembly 02 ~29/10/01

insulating liquid: transformer mineral or silicon oil

Temperature

520 Execution Nf - nitrile rubber gaskets for low temperatures (Nf)

Admitted operating conditions are:
Environmental conditions:

Ambient temperature

Relative humidity

Insulating liquid: transformer mineral or silicon oil

Temperature

530 Execution V - fluor rubber gaskets (Viton V)

Admitted operating conditions are:
Environmental conditions:
Ambient temperature

Relative humidity

Insulating liquid:

Temperature

-20°Cto + 110°C

-40°C to +50°C

95% to 20°C - 80% to 40°C - 50% to 50°C

-40°C to + 120°C

-15°C to +50°C

95% to 20°C - 80% to 40°C - 50% to 50°C

transformer mineral or silicon oil

54.0 Special executions
For other environmental and/or operating conditions to be examined individually.

- 15°C to + 150°C
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6.0 ldentification of types
Taking for exemple type VS 080 NCP 0,5, which indicates:
pressure relief valve series VS
nominal diameter 80 mm
with nitrile rubber gaskets N
with one contact type C
with splash diverter P

with operating pressure 0,5 bars,
the pressure relief valves Series VS are identified as follows:

[vs Joso[ NJ C | P [05]

Series identification:

VS | Pressure relief valve Series VS, types VS 080, VS 100, VS 150

VSC | Only for pressure relief valves Series VSC, type VSC 050

VSQ | Only for pressure relief valves Series VSQ, type VSQ 050

Identification of nominal diameter:

050 | Nominal diameter 50 mm

080 | Nominal diameter 80 mm

100 | Nominal diameter 100 mm

150 | Nominal diameter 150 mm

Identification of gasket type:

N | Nitrile rubber gaskets

Nf | Nitrile rubber gaskets for low temperatures

V | Fluor rubber gaskets (Viton)

Identification of contact — see contacts specifications

[ ... [Contacttype ...

Optional splash diverter:

- | Without splash diverter

P | With splash diverter

Operating pressure:

[ 0,5 | Operating pressure 0,5 bars

7.0 Reference specifications

e Setting tolerance N° SPR/10VSTARRXxx
s  Wiring diagrams and contacts
Contacts type C N° SPR/10VSSCHCRxx
Contacts type K N° SPR/10VSSCHKRxx
e  Painting N° SPR/00VERRXx
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1.0 Features contact type C
The specification indicates the electrical and mechanical features as well as the admitted environ-
mental conditions for the contact type C and it's wiring.
2.0 Resetting of the contact
In standard execution the contact resets automatically when the valve closes after the overpres-
sure is discharged. On request the contact can be supplied with manual reset and in this case the
resetting of the contact after operation is obtained by acting on the spring that hooks the lever in
the operating position.
3.0 Features
The contact type C is a mechanically operated sudden operation changeover microswitch with
double interruption bedded in a protecting casing; it can have one or two contacts and the con-
struction is usually Telemecanique.
e Telemecanique — one contact type ZCK-J1
e Telemecanique — two contacts type ZCK-J2
o Degree of protection IP 66
o  Standard cable gland PG 13,5
e Cable gland on request M20
o Resistance to vibrations (IEC 68-2-6) 25g from 10 to 500 Hz
o Resistance to shock 50g
e Protection against electric shocks Class | according to IEC 536
e Contact resistance < 25 mOhms
e Standard interruption power (1x105 operations) AC 250V-3,5A - 24V-10A
DC 24V-10W - 120V-4W
e  Short life interruption power (100 operations) DC 120V-150W
e Insulation to earth at 20°C 2.500V
e Insulation of open contact at 20°C 1.500V
4.0 Table of function and operation of contact
Wiring Terminal Contact’s
diagram N° position |Description of wiring diagram
N° in NE
10-131C 13-14 Open 1 changeover contact, trips with overpressure;
21-22| Closed |name of wiring diagram on type label = c
10-291C 14-13/23-24 Open 2 changeover contacts, trip with overpressure;
11-12/21-22| Closed |name of wiring diagram on type label = 2C

Two contacts having the same function may not operate simultaneously.
If manual reset of the contact is present, the letter m is added to the contact's name on the type

label.
Notes:

NE = Normal operation; the pressure in the tank is lower than t

Wiring diagram N° = Identification number of the wiring diagram
Terminal N° = Identification of the terminals by numbers
Contact's position in NE = State of the contact in normal operation.

he setting pressure of the valve:
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1.0 Features contact type K

The specification indicates the electrical and mechanical features as well as the admitted environ-
mental conditions for the contact type K and it's wiring.

2.0 Resetting of the contact

In standard execution the contact must be reset manually after operation, when the valve closes
after the overpressure is discharged, by acting on the hook that holds the lever in the operating
position. By dismantling the hook, the contact resets automatically.

30 Features

The contact type K is a mechanically operated sudden operation changeover microswitch with one
interruption; the microswitch is mounted inside an aluminium protecting case and the terminals are
connected to a terminal board.

310 Standard contact (ST) - Crouzet type 83 169 4 or Matsushita

e Degree of protection IP 67
e Lever and pushbutton Stainless steel
o  Contact material Nickel coated silver
e Mechanical endurance of contact 1x10" cyles
e  Temperature range -40°C - +125°C
s  Standard interruption power AC 250V-5A - DC 125V-1A
e  Short endurance interruption power DC 125V-1,5A
e Insulation to earth at 20°C 2.500V
e Insulation of open contact at 20°C 1.500V
e Minimum and maximum current 1,0 - 10A

32.0 Low current contact (BC) - Crouzet type 83 169 8

Contacts type BC are used only on request; features are identical to standard contact except for:
e  Contact material Gold alloy
o Minimum and maximum current 1 to 100mA - 4 to 30V

3.3.0 Electric circuit

o Degree of protection of protective casing IP 65
e Material of casing , Aluminium
» Insulation to earth at 20°C 2.500V
¢  Material of terminals tin coated brass
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4.0

Table of function and operation of contact

Wiring Terminal Contact’s ~
diagram N° position |Description of wiring diagram
N° in NE
10-131K 1-2| Open 1 changeover contact, trips with overpressure;
1-3| Closed |name of wiring diagram on type label = K
10-291K 1-2/4-5 Open 2 changeover contacts, trip with overpressure;
1-3/4-6| Closed |name of wiring diagram on type label = 2K

Two contacts having the same function may not operate simultaneously.
If manual reset of the contact is present, the letter m is added to the contact's name on the type

label.
Notes:

NE = Normal operation; the pressure in the tank is lower than the setting pressure of the valve:
Wiring diagram N° = Identification number of the wiring diagram
Terminal N° = Identification of terminals by numbers

Contact’s position in NE = State of the contact in normal operation.
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1.0

2.0
2.4.0

2.2.0

2.3.0

24.0

2.5.0

3.0

Setting tolerance, operating pressure

The specification defines the terminology and indicates the setting pressure tolerance and all the
other pressure values relevant for the test and operation of the pressure relief valves Series VS.

The performance of the pressure relief valves depends from the test fluid and the layout of the
transformer tank. The pressure values listed below are obtained by operating the valves with com-
pressed air on a test bed having a compressed air volume of 150 dm®.

Definitions
Nominal pressure — Pn

The nominal pressure is the setting pressure of the pressure relief valve, on which the tolerance
must be applied in order to determinate the minimum and maximum operating pressure.

Minimum and maximum operating pressure - Pmin, Pmax

Minimum and maximum operating pressure are the limits of the pressure range inside which the
pressure relief valve must operate. The table indicates the %age on the nominal pressure as well
as the actual pressure.

Service pressure — Pe

The service pressure is the maximum pressure the pressure relief valve can withstand without
showing oil leakage or oil loss.

Closing pressure - Pc

The closing pressure is the minimum pressure at which the valve closes after operation.
Tightness test pressure - Pt

The tightness test pressure is the minimum pressure that must be applied to the valve at the be-
ginning of the leakage test. During the test the pressure may drop significantly provided it remains
higher than the service pressure Pe.

Table of pressures

Pn Pmin Pmax Pe Pc Pt
[bars] - % [bars] + 9 [bars] [bars] [bars] [bars]
0,3 0 0,300 30 0,390 0,19 0,18 ‘

0,4 5 0,380 20 0,480 0,31 0,26
0,5 5 0,475 15 0,575 0,35 0,30 g
0,6 5 0,570 10 0,660 0,46 0,35 X
0,7 3 0,680 10 0,770 0,53 0,44 S
0,8 3 0,775 8 0,865 0,62 0,50 <
0,9 3 0,875 8 0,975 0,74 0,60 =
1,1 0 1,100 8 1,190 0,88 0,75 QE_
1,3 0 1,300 8 1,400 1,00 0,95
1,5 0 1,500 7 1,600 1,20 1,10
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BREATHERS

For Oil Insulated Electrical Equipment

Dehydrating breathers are used
to prevent moisture in the air
from coming into contact with
the transformer oil and reducing
its insulation capability. Air
entering the transformer when
the load or temperature drops
passes through a Plexiglas
container which is filled with an
absorbing agent, Silicagel.

The dehydrating breathers
have an oil trap which prevents
continuous contact between the
moist air and the Silicagel.

All models of our dehydrating
breathers are dimensioned for a
one-year interval between
changing or regenerating the
Silicagel. This period, however,
depends on operating conditions
and air humidity.

Silicagel can absorb over 20%
of its own weight in moisture.
When dry it is blue in color but
turns pale pink as it becomes
saturated with moisture.

Silicage] that is saturated with
moisture can be dried and used
again. Drying should take place
at a temperature of max. 130 °C.
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Assembly and maintenance Models 4130-2, 4130-4 and 4140

1. Screw the dehydrating breather onto the pipe underneath the expansion tank. The top cover has a
mounting flange. Models 4130-4 and 4140 also have a mounting flange on the bottom.

2. Loosen the three tap wing nuts by a few turns and then release the front support bolt forward and
down. Pull the Plexiglas container forward and fill it with Silicagel.

3. Check that both gaskets are positioned correctly and put the container back on. Tighten the wing
nuts carefully so that there is a good seal. A

4. Remove the oil trap by releasing the wing nut on the bottom and then turn the bracket forward 90°.
Fill with transformer oil up to the level indicated on the oil trap.

5. Make sure that the oil does not touch the Silicagel to avoid contamination.

RUNE HAMP AB. Box 3045. 5-163 03 SPANGA. Phone + 46 8 760 29 25. Fax: + 46 8 760 20 17. g-mail: Ahamp@canltse
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Trafo-Ventilatoren - Transformer Fans - Type SK

Verwendung - Application

Zur Kithlung von Transformatoren.

In der Regel Anbau unter den Radiatoren,
der Kithlstrom wird dabei iiber die Radia-
toren geblasen.

Einbau in jeder Achslage méglich.

Ausfithrung - Design

Fiir Preiluft-Aufstellung, korrosionsge-
geschiitzt.

Laufrad aus glasfaserverstirktem Poly-
amid oder SiluminguB.

Geh#use mit angedriickter Einstromdiise
ist mit beidseitigem Schutzgitter ausge-
fithrt. .

Gehiuse aus Aluminium mit Deckanstrich
in Pulverbeschichtung.

Motor mit K lemmenkasten in Schutzart
IP 55, Iso-Klasse F.

Fiir 50 Hz und 60 Hz Betrieb.

They are used for the cooling of

transformers.

Normally they are fixed unerneath the

radiators of the transformer, whereby

The cooling air flow is blown via these
radiators.

The mounting in any shaft position is

possible.

They are suitable for outdoor-installation

and protected against corrosion.

Th e impeller is out of reinforced polyamid
or cast-silumin,

The housing and the inlet-nozzle is equipped
with in - and outlet protection screen.

The housing is out of aluminium with powder
coating.

Motor and conduit box protection IP 55,
insulation class F.

In 50 Hz and 60 Hz design.

Ausgabe : 01/12/02
Edition : 01/12/02
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 Trafo-Ventilator / Transformer-Fan : SK 470
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Daten gelten filr 220-240/380-415 Volt ( 50 Hz ), 208-265/360-460 Volt (60 Hz ), Gewicht: etwa 13 Kg
Technical data are for 220-240/380-415 Volt (50 Hz ), 208-265/360-460 Volt (60 Hz )
Luftmenge freiblasend +- 10 % Toleranz
Quantity of air free outlet blowing +- 10 % Tolerance
Schalldruckpegel Lpa : MeBentfernung 1 m seitlich im reflexionsarmen Raum
Toleranz + 2 dB(A)
Sound pressure level Lpa : Measuring distance 1 m sideways in anechoic room
Tolerance + 2 dB(A)

Typ F Drehzahl Nennstrom Leistungsaufnahme | Luftmenge stat. Druck Lpa
Type Speed Rated current| Power input Air quantity stat. pressure| Lpa

[Hz]| [ l/min] [ A ]Delta/Stay [ Watt ] [ m3/s.] [Pa] [ dB(A)]
SK 470-4 | 50 1343 2,08/1,20 525 2,25 80 69,0
SK 470-4 | 60 1580 3,20/1,85 850 2,63 110 73,5
SK 470-6 | 50 963 1,21/0,70 260 1,61 45 62,0
SK 470-6 | 60 1118 1,09/0,63 350 1,87 55 65,5
SK 470-8 | 50 720 1,18/0,68 155 1,25 25 53,0
SK 470-8 | 60 830 1,04/0,60 180 1,41 33 58,0
SK 470-10 50 570 0,40/0,23 78 0,98 18 47,0
SK 470-10, 60 630 0,35/0,20 87 1,00 20 47,5
SK 470-121 50 460 0,52/0,30 85 0,78 10 40,5 !
SK 470-12| 60 525 0,47/0,27 90 0,97 15 44,5 |
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7 EQUIPMENT- DRAWINGS

7.1 Current transformer CT= 4000 .....ocovviveereiiiveirrsresenseessesses 353710

7.2 Current transformer CT- 225 i icrciirerenermeesnneeessrnsssons 353711

7.3 VaAIVE B0 MM utiiriiirrmsssimrreressierernsssersssseesresseonrerssssrsnsssenssrens CZ8918

7.4 VAIVE B0 MM iiiisiiirenssirremsessinersrnssssassrsreerssreasersnssesssssesasssens CZ8743

7.5 ValVe 25MM it iiiiieiiiris e e e rresern s s rmserenraseensernssnnssensssnns CZ8742

7.6 Oil Sampling Valve 15mm......cccccciirrccciiiriinene e vemres s CZ8739

7.7 Core earthing ....ccccceerrmmriirinciisrrrrenmsrrr s ensssssssssnens CD1644

7.8 "Main earthing terminal ... e C65796

7.9 Thermometer pocket.....ccccc e C65801
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CURRENT TRANSFORMER CT -4000 353710

KONCGAR | CURRENT. TRANSFORMER M54705
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Bezeichnung der volls:3ndigen Thermometeriasche (T) einsctieBlich Didhtring und YerschivBschraube:
Thermometertasche T DIN 42 554
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