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Instruction Manual for Storage, Mounting, Operating and

Maintenance for Transformer Bushing up to 170 KV Models > S 5 (5100 0 98 45511 01y st i s b oty giswd
NGB1 and SGB1 Made by NirouTrans Co. SGB1 gNGB1 Juto clgsles Ve U 4 4iko 4 ghuiil i s ldKini 30 3 o5, &5
g €5 g el

For each bushing type these instructions are valid only together with the
respective bushing specification, which contains all technical details and the
dimension drawing. It is an integral part of these operating and maintenance
instructions.
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SAFETY INSTRUCTIONS

Mounting, operation and maintenance works For NGB1 and SGB1 type of
Transformer Bushing, involve following safety risks:

- Perilous electrical high voltages

- Moving machines

- Large weight

- Handling of moving masses

- Injuries caused by slipping, stumbling or falling

Especially rules and instructions for these topics have to be obeyed when
handling such equipment. Disregarding of these instructions can induce:

Severe injuries to persons

Death

Damages of products and material

Following industrial injury and/or consequential damages.

In addition to these rules, national and international safety rules have to be
obeyed.

In these instructions we have marked risks of injuries of persons and
material with following signs near the texts and mounting steps:

A Industrial Injury and/or Consequential Damages

Personal Injuries or Fatal Damages
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1. Introduction dndde .\

This type of Bushing classified as: Oil impregnated paper (OIP), capacitive
grading, outdoor - transformer - bushing. In a power transformer, bushing is
one of the necessary parts. Depending on the configuration, some bushings are il )3 Xgd o 4Ll wiwd  Sgpm bxe )3 il g9y 2 oolatwl LB a5 (e,

used in each power transformer. It is shown in fig. 1, 2. g9 sl & diy Ll yn 4 ol elial 51 LSy Sindr wyib Jlim! (gla

|y Sise g9 opl Wlgi o ¥ g ) sl IS5 50 5,5 oo )3 edlitl 3590 o)) 5 (ooluws
Aoled odalie o0 Cuas byl 4o

Looad glal (ile L ieisi b Gl Sidgr plgisa dacSipds 5l 4t ()

Sy Jome )0 il (59 00 el Sy 1 oled ¥ &
el sy o0sh s Kby 3l e ) JSai Fig. 2 Bushings installed on transformer on site

Fig. 1 Bushings assembled on transformer @..ls ‘(u; <. L) ‘;\w‘ﬂ 8o ¢ 5lBgd u°9~‘-°9ﬂ b ol K Sos ‘QS s

The bushing comprised an aluminum head, an insulator in porcelain (or oot 4 « NGBL Juo Sindor j olos ol kil 3 i)y oyke 5 i goguinos]
Sillicone), a flange in aluminum and a lower insulator in epoxy resin. The main ' .t g ; L.

’ . . . : alas Mo o | Iy syl I gCioumd

parts of NGB1 bushings are shown in fig. 3 and fig. 4. ] ‘ '\”‘l‘: Y 9T TSI J5s '\”Ihf )J: jl: < - i‘)’:

Y] QLaD:.m.o * }.».Q‘?U“ Jsle ol ¢ 5 ¢ a5 ) 5 303

In this service manual, the correct methods of transportation, handling, | “‘T |i ' Lf) 7 .I . d).l‘@ J bd‘fyu ’

storage, installation and maintenance for such equipment are explained as 9% >l il )l Se 2 (Sg%e Jedligios cul )3 0y pbl ne 59y b

follows. The consideration of the mentioned instructions is necessary for long 25,5 como jl pluebl Jgpa> can Joallygind cpl & do g 598 oo 031> s g5 g ie

life operation of the bushing. Gl ol Ky S50 poe Job iuljdl 4
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Fig. 3 Image of a NGB1 bushing and its components Fig. 4 Outline and sectional view of a NGB1 bushing and its components
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The governing standard for bushing as an HV equipment is IEC60137. It is
applied for all in production procedure, tests, technical spec., operating
conditions and so on. Requiring compliance with the other standards, please
contact NirouTrans company.

1.1. Bushing Technical Description

As shown in fig. 3 and 4, the main part of the OIP transformer bushing is an
insulating body called active part. It is made of a special paper impregnated
with oil wound onto a central tube and with inserted grading layers of
aluminum foil to make uniform voltage distribution along the insulating body
and the bushing.

The insulating body is mounted in an insulating housing, as porcelain
insulator or silicone. In Porcelain design, The head and the flange armature are
cemented onto the porcelain by special cement and inseparably fixed. In
Silicone design, The head and the flange armature are fixed with screws and
nuts.

Note: In this manual, the NGB1 bushings are that of with ceramic
insulators and the SGB1 bushings are meant for bushing with silicone
insulators.

On the transformer side of the bushing, the cover made of epoxy resin is
fixed by screws to the flange and in addition at its lower end with armatures of
the central tube. This cover is a self-supporting, oil-tight end for the oil filling
of the bushing and against the transformer oil. The whole bushing housing is
sealed by means of O-rings made of hot-oil resistant material and located in
chambers.

The flange of the bushing is equipped with a test tap, grounding screw, air
release bores and the transformer ventilation or air outlet.
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The bushing head serves as expansion volume for changes of the oil volume
caused by temperature changes and has a nitrogen gas cushion.

In the lower half of bushing head, there is an oil level indicator for visual
checks of the oil level. The head is closed by a cover. Also, Cu-conductor,
retaining pin and HV terminal are assembled at bushing head.

The draw-lead or the detachable conductor bolt is fixed by a retaining pin. It
serves as torsion protection and secures the draw-lead/conductor against falling
into the transformer during mounting works. Draw-lead and detachable
conductor have a threaded bore on the front side to allow pulling them through
the active part by a draw wire or rod.

Depending upon the status of dispatch on the transformer side end of the
bushing, there is a detachable, insulating shield electrode with bayonet lock.

1.2 Rating Plate:

The Rating Plate of a NirouTrans Bushing shown in Fig. 5.A and 5.B, The
Technical Spec. on the Plate described as follows:

@ NirouTrans as manufacturer company
® Trademark of NirouTrans Co.

(® Model of Bushing

For example in Fig.5A and B, NGB1 and SGB1 shows air to oil bushing. 650 is
the voltage of Lightning Impulse test that uses for 145 KV bushings according to
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standard. 1250 is the bushing rated current. CTE is Extension length uses for ®\ Q Q
_BC_TS. Next part dgflnes the oil indicator type. M stands for Magnetic oil o] ‘NirouTrans 5 \@ T—Cgﬁmmmype: <750- W] o
indicator and S for Sight glass. (| Made in IRAN ManufYear 2097 —T |
'Um 100 kV|Ir' 2000 A|Serial No. 176660120 |
®\®\ @ @ © @ @ G W [D| Cable Cross Section / Material - mm?> | Cu 1O —®
I C@_\? PP & e @\h_Max.lncl.zso [Freq. 50/60 Hz|Mass 133 kg 1O
: | Test LUSUAC 450 / -/ 205 ‘ C 60137-2008 T
; o o— 0/f12
® @ B @ ; ® @ ¢ N _
NGB1 slXisg Slasin S S 5l 6l aiges IO JSCi
SGBI1 (slefig Slagin SO ol 6l Ages @b S Fig. 5.A Rating Plate of a NGB1 Bushing
Fig. 5.B Rating Plate of a SGB1 Bushing Sigr o @
@ Manufactured Year Gl 589y 4 lgp Sy SGBL 3 NGB1 jl jelaie 0 5 alld S5 50 Jle (ol p

Cap 01 dped alold 55 CTE 5l jghaie cadl Lo Kipdor ol s WO+ 5,5 Lo )8
® Ir as Nominal Current of Bushing by o CT o
Sicig Wy Juo @

® Um as Nominal Phase to Phase Voltage of Bushing

@ Serial No. of Bushing
ol Sidigy 6 a5 U 5 UM I jolaie @

Cross section and Material of Conductor
Al o Sty (ol by Sl Ir ®

Max Inclination angle for Installation of Bushing on Transformer _
© g g Sy Jbyo ojles D
Nominal Frequency Kby (ool i g alatio o

@ Mass of Bushing silorginilys o p Sindsy cuai aygl; Sl @
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@ Technical specifications of the test on this model of bushing

For example in Fig.5, LI means Lighting Impulse test and 650 is the peak
voltage of this impulse. SI means Switching Impulse test and according to
standards it is applicable for bushing which Um is greater than 300 KV. Also
AC stands for power-frequency voltage withstand test and 305 is the rms of
voltage for this test.

@ Governing standard

Outline drawing of NirouTrans Bushing

@® Creepage Distance of Bushing

Indicates the dielectric dissipation factor between the high voltage terminal
and the bushing test tap.

@ Indicates the capacitance between the high pressure terminal and the
bushing test.

@ Indicates the dielectric dissipation factor between the bushing test tap and
earth.

@ Indicates the capacitance between the bushing test tap and earth.

2. Packing, Inspection and Receipt

As shown in Fig. 6 and Fig. 7, the bushing is packed and transported in a
ventilated wooden crate. The whole bushing is covered with plastic foil. In this
packing, the bushing can be stored in dry rooms covered by a roof for 12
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months. Long term storage, e.g. for spare bushings, can be done with a metal
protection tank with oil filling on the transformer side only. Also see chapter 7
for more detail.

As fastener, self-tapping screw is used to make strong connection

for wooden members of crate. These self-tapping screws are used for top
side of crate, top support and flange support (Fig. 8 and 9), with the following
advantages:

Easy to unscrew
Easy to fasten

Nondestructive for wooden members through unscrewing and re-
screwing

Strong joint in crate sides and supports

Receiving the crate, before unpacking, the packing case should be visually
inspected. Any possible damage should be noted.

A In case of bushings with silicone insulators, during removing the
plastic cover around the bushing, using any sharp cutting tools shall be avoided
and the risk of cutting the sheds shall be considered.

We recommend that the original packing should not be damaged or
destroyed. It can be re-used after final testing of the transformer for dispatch to
the site of installation or any other necessary transportation of bushing.
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Fig. 6 An image of bushing packaging box Fig. 7 Removing bushing from crate
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Fig. 8 Using self-tapping screw to connect wooden members in crate Fig. 9 Using self-tapping screw to connect bushing’s flange to crate
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2.1. The Packing of Bushing in Detail _
J J Sonivgy Joo anzer -

The packing arrangement is shown in fig. 10.A and 10.B with the following

description: il pigpd oV gl Ve gl S Billae Kby Joo a3 Iin] lods
1. Oil Sight Glass .
OFey Ry )
2. TestTap s Y
3. Top Side - w o
e
4. If-Tappin r for T i
Se appf g Screws for Top Side oo e gt 5355 sl ¥
5. Self-Tapping Screws for Top Support o )
297 ©onle 015,l055 5005 oz —0
6. Top support g s <ol -5
7. Flange Support  ~ 9’~‘ di) e ‘-’)%L» g
oACR-RY 5 <O -
8. Bottom Support for Porcelain Insulator C"b 2NN (157 )%L.,
i 80 4 ) -A
9. Attention Mark Seelp 0jie 0 (292 ©yg
10. Rating Plate sl iz A

8 Slasuin daxis — V-

-

‘_.
¥
B

Fig. 10.A Sectional view of NGB1 bushing packing
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SGBL slaSindy Jo amnz (p2 ghis jl alei Ve S
Fig. 10.B Sectional view of SGB1 bushing packing

3. Unpacking and Handling the Bushing

To open the packing and remove the bushing from its crate, by using a
Socket wrench or Nut-runner (Fig. 12) with proper sizes of SW10 and SW16, e & " . ] . s
Unscrew the self-tapping screws of the top side of the crate mentioned as item '—I“M"‘ db‘”l 9 V9o Ué9‘°"‘ )Lg.\"

No. 4 in fig. 10, then go on for corresponding screws to take out the supports = i i Lo o
and release the flange. In smaller bushings, flange may be fixed to crate by use ' ®&! b b 855 slage b ol oo a9 Jl Sindsr 250 @) sl

of metallic cable ties. S lgs o wSoylal cpl (VY JSK) 3905 5LV 9 Ve ple ] e sl (uSo)le]
om aiS oo odaldo Ve IS 3 &5 jebpjlen il (o0b b g (g5HLE (s g9
& (0999 Jb L ey e 4 5 00l N3] e A )0 F o)lad jI005 gy (1990330
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S ol G095 gy sl o a4 il Ll gl ol (Sae iSa oS
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Congs Jlome Joo anz (0903 5b sln phio b ool 5l ool 1Y S0
Fig. 11 It's not allowed using wrecking bar or lever to open bushing’s packing.

e Important: It is not allowed using wrecking bar or levering the top side
of the crate or the wooden supports (Fig. 11) to open the packing. gl ogas o b oz a3 50,5 5b gz g, VY S5
Fig. 12 Correct way of opening bushing’s packing

o2 Slecyplo gy b g Siudyy Joo dnz ) 29esl sl oo 45

It breaks the wooden parts and destroys the crate edges, so the packing loses o o /11 S} i s . 1 lien]
its rigidity and cannot protect the inside bushing through further transportation. o jlowo (1) J5d) Jlail 42l 330 p10) 5 ol 00
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After removing the top side of the crate and releasing the wooden supports,
the bushing shall be visually inspected. Examine all the parts of each bushing,
and particularly check the porcelain insulator visually. Any possible trace of oil
should be carefully noted, especially the sealing area around expansion tank
and around the aluminum flange.

If damages have been caused during transport, immediately after taking
picture, contact insurance agent then inform NirouTrans Company and finally
write the facts report in detail.

Unpacking the crate, the self-tapping screws, the wooden supports and the
other belongings shall be retained for repacking of the bushing and the next
transportations.

3.1. Handling

Take the lid off the packing case. During unpacking and transport, the
NTC bushings can be in vertical or horizontal position, however in horizontal
or inclined position, meanwhile the direction of the sight glass shall be faced
towards the requirement mentioned in attention mark on the head as shown in
figure 10 (Item No. 9). As shown in Fig. 7, a crane and a sling band are
required to lift the bushing out of the packing, and to transport it (Fig. 13-16).
Meanwhile take care not to damage the ceramic insulator or any other part of
the bushing. Attach the sling band on the upper sheds of the porcelain insulator,
and then attach one of the sling band ends to the crane hook. Even if the
bushing does lean while being lifted, the head must be maintained in the
highest position. Lift the bushing sufficiently high to ensure that the lower part
also does not touch the ground while being set in a vertical position.
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/'\ We strongly recommend not using chains instead of sling bands,
because chains damage the sheds of porcelain insulator. During all these
procedures it is recommended to avoid having all the weight on the lower end

of bushing.

A The bushing can be removed from the crate with hemp ropes or
transport straps as long as the bushing remains in horizontal position. During
all manipulation in horizontal position of the bushing, take care that the oil
level indicator is on the upper side and prevent it from turning around its axis.

A Note: During horizontal transportation or repacking of bushings, the
Attention Mark on the Bushing Head shall be noticed. For NGB1 and SGB1
bushings, as referred by item No. 9 in Fig. 10, It is a warning for oil level
indicator being faced up.

A Note: The bushings of the SGB1 model can not be placed directly on
the ground. When placed on the surface, there should be support under the
expansion tank and its fitting to prevent damage to the silicone insulators.
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A It should be emphasized that applying the weight of Bushing on its
resin insulator during vertical placement on the ground is a matter of concern. It
may cause microcracks in the resin insulator that may not be visible, but put the
bushing in risk of serious danger. To prevent this, when shifting Bushing from
vertical to horizontal or vice versa, a piece of soft sponge should be placed
under the resin insulator and Transportation must be gently.

With unprotected transformer side end the bushing can be handed outside
during dry weather for a short period of time. Leaving the bushing outside in
rainy weather for a longer time is not permitted. The material is hygroscope and
absorbs moisture on the surface, which has a negative influence in operating
behavior on the transformer. Contact NirouTrans if you find bushings with
clear signs of moisture influence.

Also, When epoxy resin part is subjected to UV-irradiation, the surface is
destroyed. This can be easily noticed by a light grey coloring. A surface
structure damaged like this, develops micro-cracks, which leads to an increased
absorption of moisture. In case bushings show such damages inform NTC.
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3.2. Lifting and Erection i (gl Sooligr (y0g05 (gogos V¥

How to lift and erect the bushing is shown in Fig. 13 to 16 for type S ) ccuas Cundg 4 ol o3 J1,3 (6l Kidgr 113905 (63908 ogou &=
NGB. ol od 0313 ioled SGBL g NGB (cla Juo (clacKiigr (¢lp V& VY

cila) o e 0

S ety
|

NGB Juo Sintigr (13903 (s3908 3 03,5 wib gz (g, WY S o '
Fig. 13.B Correct way of lifting and erecting bushing type NGB1 NGBL Jao Sirds: (195ei (59502 5 30,5 aaly ANY S
Fig. 13.A Lifting and erecting bushing type NGB1
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SGB1 Jae Kiihig (0503 (6350 § (43,5 Sy AINF ST
Fig. 14.A Lifting and erecting bushing type SGB1

SGBL Jue iy (y39es 3905 5 (33,5 il g g, VP U5 @ &S Olb LSS dewd cdplod oo dlan Mo VE B VY sla JSG )0 &S job lan
Fig. 14.B Correct way of lifting and erecting bushing type SGB1 ol & Ses 0yie 590 4y b u.»bw uj’;" uLuP) ol oS S, |)w oyie 55
Olgise iy g o] 0adS Y by (e V7 9 V0 S5 goud S g

As shown in Fig. 13 to Fig. 16, the pull ropes or loops is used on the porcelain ¢l asl; o cov clgpw 4 Kinbg ey ol 4 Dyl 1D (Ed908 Coumdy 4 1) Sy
side of the bushing for lifting and putting bushing in vertical position (see
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details of how to use ropes on porcelain side of bushing in enlarged picture of = 5% 500 cun jeiloysinilys sy » 1y o o 4o 13 5 Canl (65,8 LB
Fig. 15 and 16). This process allows any inclined position required for el i ool ol V8 e VD 1S5 s s b S 5l bl
mounting of the bushing on transformer. Sl ol 03> (4o 930 S 5 35 b Sidy e (88l olrals

The method of horizontal manipulation of bushing is shown in Fig. 15 and 16 A
pAs & Cowd &S Cuwl p3Y L Rbg cuad 5 ool (Joo Jolhe oled jo

P 8l Kby po comizen 90 Juols bl ol Jsb jeme Jp Sids (152

A During all manipulation in horizontal position of the bushings, it is 2 8 S & SR S ST 8
necessary to prevent the bushing from turning around its axis. The head of
bushing shall be in an upper level as compared to the other parts during all

procedure.

Ol o> sl Sidigr o5 y30 4 Qb (il (Siskr Suop slod GV b
Fig. 15.B Close view of using ropes on porcelain side of bushing for horizontal _ } . _ o . .
handling Sibigr (Hl Jo (55 5 O dom lp S 050y 4 DLk il (SisSy sz NG JSB
Fig. 15.A Details of using ropes on porcelain side of bushing and horizontal
handling of that
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Sy Bl Jo> by 5 01 Jo> slp (F5Sekoms 050 S5 ild 550 4 Db il (S5 Sz NP Sl
Fig. 16.B Details of using ropes on Silicone side of bushing and horizontal handling of that

Sy Gl o gy 5 01 Jo> Sln S9alim 00 GlBs3 guild 550 42 Clib (aileey (SsSy lajr WG S
Fig. 16.A Details of using ropes on Silicone side of bushing and horizontal handling of that
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Fig. 17 Detachable parts of the bushing head (W J’.ls)*" l‘) (0 4.5‘>L° 3&9.00 -\-¥

4. Preparation for Mounting

iaod B Sibg (JBgd Coud o a5 Slakad A gVV gl K5 5ilas
After removal from the packing, the bushing has to be put down on bearing s> R 0P ’ « N s &
blocks at the flange and at the head. The plastic foil is removed. To avoid SUBRSICPRG

scratching on the surface of resin insulator, do not use sharp-cut devices for HV Jleo 5 ()
opening the foil at the transformer side end.

4.1. Disassembly Cu-Conductor or Draw-Lead (Cable end)
As shown in Fig. 17 and 18, the detachable parts of the bushing head are:

(
HV Jlo 5 K0l (¥
05,0855 e (V¥
@‘399 b (¥
CSws (
(

1- HV Terminal X
2- O-ring of HV Terminal

K S (5
3- Retaining Pin (oo B8 p0) (oo
L51: '(I;(;Sk(.;;)ver ST Ll oo8 ,Lid e quomo S5 4 Sicdgy (a8l pls)8 51 ey
6- Cu-Conductor (or Cable End) Siwdgr 59, 5 Joyy (13905 Z)B 5l e &8 20l Clpe (VR JSB) S 5L e
1) After putting bushing in a stable horizontal position, unscrew the HV D55 05 e opl (695 2 35250 Syl

terminal with adequate spanner (Fig. 19). Pay attention to the terminal O-ring
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after removing HV terminal. (Ve JS8) 0SS g |y (ool 0,055 oy Y
2) Take off the retaining pin that holds the end (Fig. 20).

lin Tl (598 ,Lsd Jle s 09,5 5614 JSCo
o §lige o 5 Kidiar yus 5l iges L lakad VA JSUi Fig. 19 Unscrewing the HV terminal with adequate spanner

Fig. 18 Detachable parts of the bushing head in assembled state

B985 soginsll Gosyp0 (9,5 5L TV S
Fig. 21 Unscrewing the top cover

03,055 Gy 09,5 ) Ve B
Fig. 20 Taking off the retaining pin (VY JS8) aoles 5b Kiadgr g9y 5l 1) (SBsd cogminnd) Cuond Y

3) Unscrew the top cover (Fig. 21). 5 0dntS gy |y (T USi5) (e Sy b (VY JSi) (e (0l ol 5 F
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4) Take out the Cu-conductor (Fig. 22) or cable end (Fig. 23). Al )b Sindos

A Do not touch the screws and/or connections of bushing not mentioned o5 o,ldl ol 4 Josllygiwd ol 3 &8 SVLasl g oy ;505 (3905 b A

in this procedure. It is strictly forbidden to open the screws unless referred in .\, .51 4, Siie cVlail o g ,Sod 2eil o cami Sllas (b 53 Casl £oinn
this Instruction Manual
gl

e S s YY S
Fig. 23 Draw-lead

oo soln VY S
Fig. 22 Copper conductor

4.2. Disassembly of Bushings of Models
SGB1-450-3150-CTE=300 and SGB1-650-3150-CTE=300 Jus el sl Sou—ig jLusges —Y-F

_ SGB1-650-3150-CTE=300 4 SGB1-450-3150-CTE=300
1- In fig. 24 three hexagon socket head screws are shown on the “’Cap HV

connection’’. They shall be taken out by using an appropriate wrench.
s odalie °Cap HV Connection” azhd (cg, » )l o aw YF JS5 o —)
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“Cap HV Connection”” asks ;yogei z 5 — Y& S5

Fig. 25 - Remove the “’Cap HV Connection”’ "Cap HV Connection™ aslas s, 51 1 sle gy 00,5 5= VF Jsod

Fig. 1 Remove allen screws from <’Cap HV Connection”’

2- After unfastening the screws, remove the "Cap HV Connection™

according to Fig.25. |, *Cap HV Connection™ aska8 YO S gillae ey 09,5 5L 5l gy -V
prled (o @)1
3- After removing the above mentioned part, as shown in fig. 26 the upper
part of the bushing can be seen V8 S alas Sinde SlBsd Cunnd (yeSie axhd 3,8 ) 5l e Y
Dguigo 0490

4- As shown in Fig. 27, unscrew the "HV Connection" from the copper

conductor.
U e eSS g9y 51 1) “HV Connection”” YV S gilles =¥
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e 18518 g, 51 "HV Connection™ aslad oj0,5 5b— YV S
Fig. 27 Unscrew the "HV Connection" from the copper conductor
“’Cap HV Connection” aslad JolS o z,)5 5| e Sidgy g8 Coand iyloim Y8 JSCi
Fig. 3 Bushing top view after complete removing of "Cap HV Connection”

5- As shown in Fig.28, "Round Nut”, which is in stainless steel,
removed from the copper conductor.

Wile il udiil uin 5l (gl asdad &S]y ’Round Nut”” YA S5 sillee —0
oS Sb (oo yeSTBT (g9, 51
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Kby g cond 51 TOP Flange™ askad ageilaz 5 I slo gy 00,550 — ¥4 S Siiigy s 5SS 55, 51 “Round Nut” aski 3,5 5L— YA Jscis
Fig. 29 Unfastening the screws and removing the "Top Flange" from the top of the bushing Fig. 5 Removing the "Round Nut" from the bushing copper conductor

6- Now 4 hexagon socket head screws are seen (fig.28). By using a o o ) g
suitable wrench, unscrew them from the “*Top Flange’” and separate Top ‘597"_"’” g VY dbye ol ‘f?‘*’ o 023 YV J5ub 3 o5 pglailon 2
it from the upper part as shown in fig.29. After all, the bushing is s, jl ) o b ga ) cwlio Hlal dluwsy 33,5 o sanlie Flange”

ready to pull out its <’Cu Conductor”’. o e gd s I ) dalad ] 03905 ;b “Top Flange”  Slgs dalad
,Sbt\]l(l) thr:]eirt])llj:sign??oparts related to this step, used for final assembly are b ol e clls 5l Kindar alsyo ol 5 am (Fe USG5 aillas) ol
oSS gy Sy Aol JBI Gy ey lgiee g odd

Yo JSB 0 anld opl (b psSde (o Sidy ol jlige Oladad 48
Gl 05 030> wlw
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5. Installation of Bushing on Transformer

5.1. Mounting of Conducting Part on Transformer

Installation procedure starts from mounting conducting part of bushing. As
per bushing model, this conducting part can be copper conductor (Fig. 22) or
draw-lead (Fig 23). Accordingly as per each Bushing model, the electrical
connecting to transformer may be catagorized in one of the following
arrangements (Fig. 24):

a. Bushings with Removable Copper Conductor

In general, NGB1 and SGB1 bushings have a removable Cu-conductor
consist of bottom part, upper part and fasteners (Fig. 31.a). The bottom part of
Cu-conductor remains inside the transformer. During mounting, the upper part
of Cu-conductor is lowered until the jointing parts become accessible (No. 1 in
Fig. 32). Now, made the screw connection (Fig. 32). After that, the conductor is
passed through the bushing and bushing is lowered into the transformer turret.
Cu-conductor is going upwards through the bushing to reach its final position
on the head (fig. 33).

®

SGB1-650-3150-CTE=300 5 SGB1-450-3150-CTE=300 slo Kiisp ol 5kige lakad — Yo S

Fig. 30 The parts related to final assembly for the Bushings SGB1-450-3150-CTE = 300 and SGB1-650-
3150-CTE = 300

2950 ygiumil )3 (59, Siwlgs i

‘_,..Jl,s' a (S b (o cdll) ol e Jlail V-0

i ol Db BT il sy 4 o ola s Jlasl b gl sl (g5) Sinder cua
Sy 5 4 dxg b il (Y\“ JS\..;) oo I b (YY JS..,) oo (5O .\le’uﬁ RIS
(VF JS5) il ) sl 5l (S5 4 Slgis (il 4 o (S 1S Jlas! i,
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N\ \ bl e

H9le gl 5 4y 4S9 sune (g3la Jlasl ¥V Sl S ) ‘ .
Fig. 32 Mounting removable copper conductor on transformer ol s Kb (S S Ll sla g, Y S5
Fig. 31 Different types of electrical connecting of bushing to transformer

AT g0 e sob b du@% Nl
Jolis S5 43 (o cLE) o (s K sl)ls SGBL § NGB (lacSiig Jyore Jio

ly oo 60n 6V o Y S5 0¥ 5 ) 305 illan Sl lpe plocl (sl ol 4285 413
i o (3 (ol poo 9 YUy Jlail 4ol &S (g5 b et iy (ol g 485 J 8 o
By e o (VL o g (o Ll bl )5 Bl opes )3 5 485 )15 o0
il Sy sy > Sty 0y9) ol b 51 e S s 1y 4 o sl g 0390
DB Kby g o | o (3 &S bl U padine joue Sy S35 1) e (o3l
ol o oy 095 e 0 8 Sy gl b ol )3 0,5 )8 365 ore )5 g aiS

(VY US5) 055 (0 )13

ol Sap o e sl Sy JB18 5l (e ol ol e YV UKD
Fig. 33 Passing Cu-conductor through bushing to install it on transformer
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Assembling the Conductor of Bushing: 29 (e 0955 T o)
Dgi jaed MolS o Slaad 315 g b oy HIb 09y (slb Cuond ¢ o daskad g3 2 > )
1. As shown in fig. 35, fig. 36 the threaded parts of the screws and the (YO 5 ¥F ledss)

tapped holes of Cu conductors shall be completely cleaned. S ] ‘
@Yl g1 o) g 99 2 9 48)5 )18 mnpe 25 2 355 b e Slid o yaly Y

: Y5 o YO (codSa) 398 )5 ()] ;505 el MolS’ gy 515 095 Conad b W05 oz
2. The conical washers are placed underneath the screws and both the (77 5 Y0 sladsd) 293 2 o 5 ) &2 )P 095) By o
screws are tightened on the top conductor to completely get out as DyS o 808 Kl > Suis 6 bMlas! gy s oy

Sy ol Sigz oSl e og3, Gialel Y JSG
Fig. 34 Tapped holes in Bottom Conductor

YL LeSTuls 51 ase YO JSi
Fig. 35 Upper Conductor

3. The Bottom and top conductors shall be pre-assembled as shown in Fig. 36. (VY JSd) 9 Cdo Sy g (lajon S g 93 2 =Y

23,5 wlasl Bl o o 090)S Cd e S ol o 1 ASS
4. Both screws shall be tightened simultaneously as shown in Fig. 37. 25 il Bl g 9 @ 0255 Sl e g B K2 S e
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b S 55 g o oales TV IS
Fig. 37 Fastening the screw

b. Bushings with Cable End and Flexible Copper Conductor

If the bushing delivered with the draw-lead (Fig. 23), it has the bore
already. Thus connect the draw-lead with the transformer side cable by soft or
hard soldering.

When the bushing is mounted on the transformer, the draw lead with the
soldered cable is pulled through the bushing with the help of a pulling wire
(Fig.38) corresponding to the path when the bushing is lowered to the
transformer until the draw lead comes out of the bushing head. After that, the
bushing is mounted on the transformer (Fig. 39).

£ B - e
o zen (30,5 e 3| i (Sl 5 YU slo eSTals Jlas! Y& Sl
Fig. 36 Bottom and top conductor before fastening the screws

e FU o glylo ‘_.;la’b&.;,,..i:y o
A R ¢ w0 céls le?‘\-j &.«.«uy ol odld OLS} oY) JS,“, » dSuLo )§|
bayly ol p il oad bl 1 (ol > (Alyges Jid 51 bl (V' SS) e JlS o0
L e Jlail Jore 5 4855118 g ol 090 42 s5ilesghendls Sl (29 (e LS
Dgd0 P9
099° ) oo I 3iS YU b yb ol 4 a8 oolitnl (S8 L o S

(\”"\ Jg.w) .).))fudo C)l> &Myﬂ)w&lfﬂab&u%)?mb&h 9y
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i oS o 5l oolaul b Kindgy S5 5l ladl aae LS 5 BS e oy0ls jee ¥R SISO
O 4 (505 o Jlal g JlS s (¥l 005 035, Elses J31 MI2 oy (il WA SO Fig. 39 Using a helping wire to pass draw-lead and soldered cable
Fig. 38 Screwing a M12 bolt into draw-lead top bore and through bushing
connecting a helping wire

4z ;LSS w0 o b iy -
c. Bushings with Fixed Conductor I eem G RTe

Lisges LSl g sl Staiiyy 31 (o @l 13 o s dnKiniys g5 ol o
For these types of bushings, the central conductor cannot be disassembled. e ? i o fsf) = ) 5/{&?""?’ )_
The connection of lower part of bushing conductor to transformer is proposed s (sly 4 ol (b 4l Jladl (Ko (izmen )15 3529 Sindisy jl ()l (2909

by the transformer producer. D)5 (oo i yuilyi 055l 8yl

ol &y gy ld Jluas! Y-

Joe 2 4S5y Sy 2 S any il g9y Sy 33 518 51 g
After placement of bushing on transformer by help of a crane, firms the S @ils Jlasl 4l slaoype cyws b cal 48,5 )18 1l 5 S (g9, 95 olKianids
screws on the flange (Fig. 40). (e JS5) sl

5.2. Connecting Bushing Flange to Transformer



I 220 )40 O BIIES 9 61D 3 0 )42 (s HlSSl ol «uas Josdl ygiawd
SGB1 9 NGB1 Jaw dgghas V= B ygile pgiumil 33 (sl Kisisgs
D797797-03

5.3. Correct Installation of Bushing on Transformer

A During installation of bushing on transformer in inclined position, for
correct air purging (fig 56) and to see the oil level, bushing shall be installed

® oG 58

dY VY

il 69y 2 Sy Tue ceai g 09 —T-0

according to fig. 41 in a way that oil indicator is faced down. In such a position, 2k 35 5 (87 JS3) sl 0ad 4l Sindgy (59, & o5 yoiloygiuls 65152

the oil level indicator shows the maximum level.

25Le 5l 5 3l (g 1S90 gy
Air Vent Plug for Transformer

Of9) Semlas
Oil Level Indicator

25leyshandl 3 (595 2 gl Lot Sindiy o ceal (g 0gs FY S
Fig. 41 Correct installation of bushing on transformer in inclined position

Coows &y 9y 9y 13 4oy D9 cuad T IS0 Billae Sl il (o0 59y v
e o Ui e Sle |y (189 s Lod (8, b

Wlf‘*‘j"—““yﬁbdul 4>t 6&0;&,4&.;'?0 ‘_}S.w
Fig. 40 Firming the screws of bushing’s installation flange
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7S dn Sl
(l) (2) (3) (4) Spark Gap

98 oled Jle
HV CONNECTION

25 G Jol aal
Spark Gap Ring

il e

Reataining Pin

e ylog S o

Retaining Pin

gt HS e by s g0l
Cu-Conductor or Cable End

HV b s Ko
(8) O-Ring

Syl
Cylindrical Gasket et cegiagll Lo
Top Cover

(e sl
Central Tube —

; sl 5L plonl 5l Gy Siligy o Slalad g FY S0
Sitigy oo lalsd ol ige Jolre PY S Fig. 43 Bushing head after final assembly
Fig. 42 Procedure for assembling bushing head’s parts

Soalogs pw Olalad (o3l Ligo -F-0
5.4. Final Assembly of Bushing Head’s Parts
O 3 0l 03l gy JLiged Jolpe ((SBgh Caond )3 Clalad suome jLige (sl

The bushing head is assembled in reverse order as described for the . . .
Y s M- lyo oyl pSe fos| ¥ 4 )-¥
disassembly in Section 4.1. Fig. 42 shows this procedure briefly: r » w2 gty ol il Higdise b e ssba Jedllgid TY

ol 0030)5 by

o Place the cylindrical gasket on its place on the cable end. The sealing of L coola (g, 355 sl 3 exyls ongps |y uilyf conis U iy 45 Syl @
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transformer is achieved by this part.
e Fasten top cover on its place and then pull out the cable end through it.
e Put back the retaining pin on its place to fix the cable end on the top cover.

e Put back the HV-terminal with its O-ring and tighten to 70 N.m. to provide
the required pressure on the cylindrical gasket and seal hermetically.

e Finish by putting back the spark gap ring, if supplied.

e The O-rings have to be cleaned before mounting and coated with a thin
layer of silicone grease.

Prior to installation, thoroughly clean the rubber parts and apply layers of
silicone grease on them.

However, for models: SGB1-450-3150-CTE =300 and SGB1-650-3150-CTE
=300, after installing the bushing on the transformer, it is necessary to re-
assemble the relevant parts shown in Figure 30. In this regard, the following
steps shall be done:

1- First, The conductor shall be placed inside the bushing with a suitable
crane and belt. As shown in fig. 44, it shall be inserted from the bottom
of the bushing.

oy v

) Hl 8 e S

295 0l 0923 11y (o B oo b 5310 g iy 353 oo 31, (SlB5h cagiizog)] Cuond @
)

oS glaisS &y 03 )5 e S o b (0l g9y o olSls p3 Boame |y 05y 455 1y @
s el (GB5h (cagiegl] Cuand (55 G (] bawgs 4 game

s Yo N 528 g 0313 51,8 565 (gl 0 1) (o S gl ol & (568 JLid JUo s @
g Jols el cond ol @ilahad degome (gai Ol 5B Aol

o)lig (ytum Higy ol )3 alyo 02 BT By S8y SELS & joome Sipdgy &5 Jpg0)> @
ol 395 gl> > Jlas! dils

5SS 5 SV g 03905 a5 MalS' 1y (Seto¥ lebad cccam I i
Adles L“o] s

Olyiee 1 S &S (ol plon B (JoSulew 0jie b sl Sindg pogad

£ Geileysusly (90 Siwby cuas | s SGB1-650-3150-CTE=300 4 CTE=300

Gop Nl odd odb Lisled ¥eo JSS j0 &S dbgyye laad usme ol (g Cas ol
nmled Joo pj b 4 Cunl p3Y Ly () 30055 ual Sipd:

Sidgr oyp9d 4 1y ,eSI0l Sy bl caslio Belt § i > alowgy Tl =)

(FF U ollas) ouiS o0 39
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2- After preparing the parts, first place the appropriate O-Ring on the "Top alad (go) |y canlie Syl ¥ JS Balae il wlalad 3905 o3l 5 s =Y
Flange™ according to Fig.45. Then, according to Fig.46, two more O- €5 So ] s ollas - 4 15 “Top Fl vy
Rings shall be placed on their locations. Note that the O-Rings need to 2> gl 35 92 7 S5 Gillao ol | (g g i )3 " Top Flange

be lubricated with vaseline before assembling. I35l i b Kool cnl p3Y a8 il atih oy wiSie (5 IS 50

S5 o il b s ol 2 8

“Top Flange” axbb s, K sl iz — F S5 Sitss sy & o SIS g5 55— PF S
Fig. 45 placement of O-Ring on "Top Flange Fig. 44 Insert the Cu conductor into the bushing
3- According to Fig.47, some vaseline shall be rubbed on the upper area ’ ) - ‘
of the Cu-conductor to make it easier to place the "Top Flange" on it. b o9 oadle uljly (sylade jSTals SBs8 sl (55) Cumly (oo ¥V S5 Bollae Y

Sy Oygo bl e 59510l (g9, Top Flange™ ashd (¢ ,5 )3
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“Top Flange™” askd 05 b 5l i ,e:S10l SBgd cond (55, 2 0585 ol — FY S
Fig. 47 Rubbing vaseline on the top part of the conductor before inserting the " Top

“Top Flange’” axhi g, Ki 9l 6 J3K1> — FF ISl
Flange" Fig. 46 Placement of O-Ring on “’Top Flange”’

4- Now, according to Fig.48, place the "Top Flange™ on Cu conductor B T . o . . B
then fasten it by allen screws, plain and spring washers. Note that b ol ofl o g 9 03) b ) “Top Flange™ askad ¥A JS5 Gillas Ji> ¥

during inserting the "Top Flange" on its location, the transformer air 35 g emloise S |y bl g 038 (6)liSle (i3 3y 5 ool ly ol yen 4

outlet screw must be in line with the bushing oil level indicator as sl 005 0)5) FA IS5, &5 jglalan “*Top Flange”” ashd :5) b plSin o5
mentioned in fig. 48. _ ) ) _ .

Sipdgr glod s89) b lwlyon )5ileysiuil 5 (6565190 @y 558 oo Conaliss

Ll
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Fig. 49 arrangment of the parts after Final assembly Lo 529, 5 ,55le 98l 5 65150 5518 oo o Liwlen — FA S
Fig. 48 Alignment of transformer air outlet screw with oil level indicator

5- As shown in fig.28, fasten the "Round Nut" on the Cu conductor, and ) )
tighten it to reach an arrangement at the bottom the bushing like that of ~ &jl81 U 1) 4 5 3000 ;6515 (gg, 4 1) “Round Nut” dakad YA S5 ssllae -0

shown in fig. 49. Simultaineously at the top of the bushing, the distance S8 L (Fide b cend 5 FA 15 wlae 45 dole caw | ]
between the head of the conductor and the "Round Nut" will be 65 mm, L’im‘”s Kb by . ’ S8 5 o <
as shown in fig. 50-a, 50-b. Sigdgr @2Yb po > Sjganl 0 09d waw or O)LeS] egiiegll Ayl L

Accordingly, it is not necessary to tighten the "Round Nut" more than Lyl “Round Nut” asad b o8Il pu ol (0. o 0. )
this. The value of 65 mm shown in fig. 50 is a noticeble sign for this 5 Aalgs 65mm

step to be completed. s oY o3 be 5 il sldSis 5 ¥R S5 L alize aloye ol 5l e
B5MM (oo i & jdewy 9 33,5 Caw (pl | i “Round Nut” daslad
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“Round Nut’” aabss 5| ,aiS1alS 505 oyg,m ke -0 S
Fig. 50-a The distance between the top of ’Cu Conductor’’ and ’RoundNut’’ after
“Round Nut” asks 51 ;5:51alS S5 cygm jlaie o-Be S final assembly

Fig. 50-b The distance between the top of *’Cu Conductor’’ and ’RoundNut’’ after
final assembly




SIS 30 jag 2 SIS 9 61 3 0 pag SISl o) s Josdlygimn s _e_ ol s ,
_. T T o IS TR N
SGB1 ¢ NGB1 Jsw» Joghas VY B ygilo pgiummil )3 sl Siaulga

D797797-03 dY ;1]

6- As the next step, according to Fig.51, "HV Connection” shall be = 55 9 1) "HV Connection’ ashd &) JSb Gillae oy alsyo 3 —F
fastened on the Cu conductor. Avoid tighting this part too much. it is

G dabad cpl o 5l i (9,8 G 4 (G55 &S Bl A vl (o0
enough to fasten it on the copper conductor just by hand.

20,5 WSt g ol (aws HeS UL (g9 Cuwd HLiS b asdad -yl cowl 8

e SIS 55, » THV Connection’” asbs cyws— 8Y S5
“Cap HV Connection”” askss 5,1 abgs e Ki sl cpols 35— OY JS Fig. 51 Tightening "HV Connection" on **’Cu conductor’’
Fig. 52 placing the appropriate O-Rings on "Cap HV Connection’

7- In the next step, according to Figs. 52 and 53, we have to place the 8) e lo Sl sl (2 A7 5 OF sl JSS L Bl ey oy 3 Y
appropriate O-Rings (shown in Fig.30) on the "Cap HV Connection”. s «ws23 )3 “Cap HV Connection” dslad (g9 |, (1 osls lis Yo S

Before inserting the O-Rings on their location it is necessary to ol m e U by el ol ol 21y cdalad T e liSls o
lubricate them with vaseline. ealed w7 oily b PP P o el sk S

8- As shown in fig. 54, first some vaseline shall be applied on the lower

part of the "HV Connection". Then, according to Fig.55, gently place the S

"Cap HV Connection" on the Cu conductor. Note that placement of these <9y ;] 4 |,’Cap HV Connection” axhé 80 JS& gllae puar pullose
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two parts shall be in a manner that the concavity part of them be aligned
with each other.

“HV Connection” aslad ool 4>l 590 oulsls oodle— OF S
Fig. 54 Rubbing vaseline on the lower part of "HV Connection’’

9- In the next step, the appropriate allen screws are fastened on the "Cap
HV Connection” and as shown in fig. 55 the bushing is finally
assembled.

As seen in Fig.55, there is a transformer air outlet screw which labeled on the
top of these models of bushing. In addition of air purging from an air vent plug

DY jlE-

o (Siygb Sl & )b s G ul 4 g 008 )il 5l
p&ia “’Cap HV Connection” ¢ “’Top Flange’” askd 5 (59 » 39250 JSo

Bl bolyon wo b g 435515 o1 (90 lalab jLoge

:

“Cap HV Connection” ashd g4, abg e Kyl oyols 15— OY S
Fig. 53 placing appropriate O-Rings on "Cap HV Connection’’

diwy Cap HV Connection” ashd (cg) canlio ) (lo g dny dbjo 0 -4
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on the fitting of the Bushing, this screw is used as air outlet too.

5.5. Grounding of the Bushing Flange

The bushing flange is equipped with a grounding screw. Using grounding
bands or cables, the flange has to be earthed by connecting it to the transformer
tank.

5.6. Purging Trapped Air

5.6.1. Purging Air from Bottom Flange of Bushing

To remove the trapped air of Transformer in the area underneath the
bushing flange, the air release screw at the flange (Fig. 56) has to be opened
until the air taken out. It is not necessary the air release screw to be removed
completely. The screw is flattened at its bottom end, thus allows the trapped air
go out.

5.6.2. Purging Air from Top of Bushing

The air trapped between conductor and active part tube of the bushing has
to be removed as well. By losing HV terminal, air can be taken out from
contact surface of HV terminal O-ring and bushing top cover. The Bushings
SGB1-650-3150-CTE=300 and SGB1-450-3150-CTE=300 equiped with an air
vent plug on its top part as shown in fig. 55.

A In the case of bushings with silicone insulators, the transformer oil
shall be prevented from contacting the silicone sheds. Through purging air from

®

o IO TNG 2 e

oV ¥l

Sly o) sz b Sidg 1 Jao opl GBgd dshad (g9 Cawl ond o3 i e p

oam ol J Sady el S ) S1ee 2 ooMe Hgileyghudl S (ySTen
Do o 03wl

oA Lsil@‘.: )L.:9A Kl g — [\ J&n’b
Fig. 55 final assembled bushing

Sobog g8 (10903 (0 —0-0

Jlasl il a b y8de guld w)l LS 5l oolaiiwl b sl &yl g (glyls Kby uild
23,5 (o0 o)) Kby guld a3 g 03903 51,8



I 220 )40 O BIIES 9 61D 3 0 )42 (s HlSSl ol «uas Josdl ygiawd
SGB1 g NGB1 Jaw =dgghus \Y+ U ygile ygimil 33 (sl Kissisgs
D797797-03

N
= h

‘/
L)
s
—J
a

\

 Ia

X
Soeht— —

S 7 i

- - -~
;“Q Yo . » '
J-n;-"\q“"&\
.’(\ V8 ~ =

i S .
-_— s

4

. -

=

A : o T T—.

Sty @ld 05 5 il 50 00l (gemme Slgp 3903 )1 Sl S 19n e OF SO
Fig. 56 Release screw for purging trapped air inside transformer from bottom of
bushing’s flange

®

top of bushing, If the transformer oil pour on silicone sheds, they shall be
cleaned immediately with a soft cloth and a mild-detergent. (water soap 5%)

o IO TNG 2 e

oV ¥y

6)%5|9'° -7-0

Soadogs godd 32,0 5l 5 S T1gp —V-F-0

S 0l (gie Sipdgr gild j anl )3 & il 5 (99,0 Slgp (3905 ) Hskaie 4
b sl Jo 1) )5Sde (5519 g o(0F JS5) ol 0ad apd Sinder @l 59y 555192
g o oSl @ S (05 @) 4 sl spSTem Pl sl 205 s B3I (dlge
238 o s o Gl lsm o1 (g0 b b o5 o8l (165 & o ol S

b (2YL pw I 65192 -V F-0

45 Ll s Sidg Jlb (ise dgl 5 s5aS e e (gSler Clles (b )
Jlail ygileygansl s (g9) Kby el ol JooSS 5l g el (BB pglate cl (sl 3,8
25 odd des ganc] Syl 5 5l Blol lon b4 Jb (oS |y Siidgrpes sV, HV
SGB1-650-3150- Juo oSl ojie b lo Sidg 25 z)6 HV Jhwy
4ol 5 Sl e & s 55 SGB1-450-3150-CTE=300 , CTE=300
Al o Sidgy SlBgd
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5.7. Checking before Putting into Service

See adjacent checklist (Table 1). s (W e & c. = .
J ( : 0090 5l 5l g iy 2l Sz - V-0
c 2 odd 53 3)l9e y5ileyshuilys (g9) ual jl G Sipde 2l Sejshaie &

Important: After installation the bushing on the transformer, it 235 5 il bl e LY Jgas
is recommended to wait at least 48 hours before energizing.

V Jo
Table 1 Sipign oy 13852 51 iy annnd S
Checklist before putting into operation R w3l 3 p5Y 3,l50

Checklist Items : s e il 5 (g cua Jome )3 ild slagy (oo

Ll )8 Sty gild B2l 1 e 4 Jlail Y

1. All fastening screws at the flange fixed.

2. Grounding connection of the flange. ol 02 iy (Sm0 FE 5 > ¥
3. Cap of test tap tightly fixed. sl 0 plordl Sipdsy Gl Ay 5 5gm ¥
4. Purging air from central tube of bushing. ol 005 plosl Kby gild 30)b jl (5592 0
5. Purging air from bushing flange. ol o plosl Jleis] (S5 ol pae o jl Sindy )i o )il £
6. Visual check of insulator for possible damages. sl &S 5 355 sly > e (o3l SIS i «Siay yus o 3 Y
7. Pin placed in its location at the bushing head. .

8. Top cover is tightly fixed on central tube. sl 04 iy oSm0 Sloo Ay (59) 395 (gl ) (SBgE guyd A
9. HV terminal is fastened properly on Cu-conductor. ool 08 Cduw oY S b g (9310 (59) Sindgr (558 L8 Jline 5 A

10. Oil level in the oil level indicator is O.K. Am3 e s sty |y isdas gy g ey Ay domyd L) -

11. I—_IV cable anpl clgmp are fastene_d on the top connecting 5 ol 00 Ay iyt Sindgr HV Loy 69y cealS 5 (655 )i LIS Jlas] )
terminal of bushing in correct way without any loose S onalie Il s S1s Ls
connection. P e onlie Jlall > Sab Ji

Sl i Kby (SBed Ylasl 5l g Siber guild 5o 5l sl 484, Y

12. There is no transformer oil leakage at bottom of the
bushing or upper connections.
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A leakage check of the mounted bushing can be carried out to a limited extend
only, because the transformer oil level is at the height of the bushing flange, but
in case of vertically installed bushings, it does not reach up to the bushing head.

5.8 Oil Level Indicator

Some of the NGB1 and SGB1 bushings equipped with a prismatic oil sight
glass on the head. The inside surface of glass has some grooves to shape a
partly prismatic area. Incident light entering the glass is refracted at the rear
surface in contact with the media. In the region that is contact with the gas,
most of the light is reflected from the surface of one groove to the next and
back towards the operator, appearing silvery white. In the region that is in
contact with oil, most of the light is refracted into the liquid causing this region
to appear almost black to the operator.

In NGB1 and SGB1 type bushings, the oil level observed in sight glass must
be upper than half in normal condition of the bushing (Fig. 57, left). Only when
the oil level is lower and total reflection starts, the grinding lines display (Fig.
57, right) and this is an alert for improper operation of bushing. In such a case,
the bushing must be checked for a defect of leakage. This procedure allows for
convenient control of bushing during service.

®

o IO TNG 2 e

oy jl ¥

b Jiles ypileygiudlys' (o) p0 Shcdipy cucai jl Ly 45 995 o duogi ot S5- A
D55 (5 y3s5 5] 40900 1D 50 I sl YA
3ol Jpan )3 paiite (1B Ggileygiusl i 4 (bl s S plgis 4 Sindg
Sle g 5 g il S g9) SKindg @l (6058 4l 0yl g 4y jgile gl
& Sipdgy po Olebad 55 51 S0 (g9 jl g il 904 g Sl & Sy JBg8
~ o 8 355 53l o |y il i losite o8 At iblie oyl ol 9 bame

V-3

9y W0 azm 0 —A-D

sl adad 95 5 589y > 4300 4 jeome SGBL g NGB1 g9 slaSindy (S
Y 5l (rdge sbaghp bl 3,5 (0 )8 Ry o & & Akl (p) )b G s
0518 ol oyl W9 oo adind (5y5iie b s Lo hy (el 0y &
295 b g )9 Gl Sl il )13, g5 93 Clale 5 WIS Cjglne 13 598 CunsS
D05l 4ol 9 gy W3 Az gl 3,51 Lull &5 Al e Gep 355 I )9 ealliane
ol Ko

A2y ) ddud ) sdaliie B €4, pdaw « SGBL g NGB1 ¢4 slaKiuiy 5o
Sy el cpl 13255 0035 JYL e 51OV IS G Cuows pgeal alen Wb >
g ol jl e o 4 Sidyr (189 gaw ST 18 098 Canyd 3,55 Ll o
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Fig. 57 Normal (left) and dangerous (right) state of sight glass Fig. 58 Magnetic oil level indicator

In some other NGB1 and SGB1 bushings, Magnetic oil level indicators are < 0l sle slasie S0l ISGBL g NGBL Jao (sla Sy jl (552 52

used. These indicators are equipped with a floater to show the oil level as S5l el mblize g4 5l &S gl yae Kol go5 (ol 43 g o 03wl yE 5y pdaw
shown in fig. 58. The indicator follows the movement of the floater by a b oS el =S bLid OA (5 ses i - o el el
magnet. In this way, the operator can see the oil level in a position of Low, og5e pgld S i (oA J53) 250 03 "’99{@4‘” o= SR s
High or something between. boglnl cowd i cpl & 0,8 o0 plnil auibliie 59y 4 g byl diwgay (Sidsle 4 e
Sl Bl e 5 (5510 s 1y g s 3 nlgs o Sityled e o
_ Soles
5.9. Oil Checks
Irregularities in the oil level indication should be clarified. We recommend 9y ooy S 1-0
to visually checking the indicator regularly in reference with section 5.8 and 5
Fig. 57. 3l 09 LD 43D (ogde deliyy S Bib g plate Ojgody 335 0 dnog
Any possible trace of oil shall be carefully noted. Especially the sealing sl 015 03> s OV IS A=0 isu )3 (469 gaw (3,5 So (NS 238

area around insulator flanges in top or bottom shall be visually checked for any

. ) " - oly Sy 005 )8 sy Ll Ko veoy il )bl go5
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A As explained above, if the oil level indicator doesn't show an
acceptable condition, immediately contact After Sale Service of NirouTrans
company.

5.10. Test Tap
Through the design of the test tap in NGB bushings the last grading

Layer of the capacitive grading is led out insulated. As shown in fig. 59 the
removable cap has a contact spring in which the connecting pin of the small
bushing provides a reliable grounding in closed condition. The cap has an
O-ring sealing to protect inside of the test tap, free from humidity.

During normal operating condition this connection is always grounded. For
measurements of bushing’s capacitance and dissipation factor when the
transformer is de-energized the lead of measuring device is connected to the

pin.

A The test tap is not self-grounding! Therefore during operation the cap has
always to be closed! Operation with open test tap leads to destruction of the
small bushing in the test tap, influencing inside active part of the bushing with
following damage!
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Fig. 59.A Test tap mechanism

5.11. Cleaning and Washing

5.11.1. Cleaning Un-energized Bushing

The Products may be used for washing un-energized bushings, are
industrial or similar cleaning materials and/or water. Ancillary materials which
are required are: Lint-free dusters and fluffy brushes. For final cleaning use
absorbent paper and/or a blower if necessary. The insulator and the metal parts
must be cleaned with the cleaning materials specified. Make a final visual
check to ensure that no trace of the cleaning materials remains.

5.10.2. Washing Energized Bushing

)
During washing energized Bushing, the safety guidelines and
procedures shall be observed. In order to prevent a Flashover from occurring,

DY jIEY

owe; Juasl el Sl hnd 5L Sl g o ol GlS 4 G5l o6 pilse A
P9 Kby (392 B0 (> o Line (s D98 003 (e Y5355 Oy 5 oAl )15
Al 5l peSde gy Sisdar g 8y (b 53 ST Bl i B olpen S5 G5
 Sas Sy i ol opnog] 8 5 ool e Jgie slo By sl
9 ule lceud (Sad dods col gadge pl bl Cygo 0 &S el

Db o j Sipdg

Aluminum Foil

\ Hexagon Socket Head Cap Screw
Ol N |+ R w

Cap of Test Tap

|

|
.
4
I
|

|

(o5 ) S5 o5 o O] S
Fig. 59.B Test tap mechanism



I 220 )40 O BIIES 9 61D 3 0 )42 (s HlSSl ol «uas Josdl ygiawd
SGB1 9 NGB1 Jaw dgghas V= B ygile pgiumil 33 (sl Kisisgs

D797797-03

the same considerations for washing the Live-line HV insulator shall be
followed. In general some of the main Items are:

Grounding of washing equipment includes the chassis, wash guns ...

Wearing proper safety clothing includes harnesses, boots, hats,
glasses...

Keeping safe washing distances

Considering direction of wind and wind velocity

Checking electrical conductivity of water before washing begins
Following cleaning technics and procedure includes: following

Sequence of washing for a set of bushings installed on a Transformer,
specifying starting point of washing in each Ceramic Insulator...

Attention: Taking any Solution for Insulator Contamination of energized

Bushing, Washing Procedure shall be completely carried out in accordance with
Related Standards, local regulations and authorized Technical provisions.
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Under normal conditions, the bushings made by NirouTrans are 33,5 bl (bre yde Llod 5 Aol

maintenance free. Nevertheless checks and visual inspections are useful for
safe and failure-free operation of the bushing.

6.1. Visual Inspection

We recommend to visually check the Bushing regularly. Oil level indicator
shall show acceptable condition as explained in section 5.7. Any trace of oil
shall be carefully noticed, especially in sealing areas. No damage shall be seen
in the sheds of insulator. If any unacceptable condition observed immediately
contact After Sale Service of NirouTrans.

6.2. Removing Pollution from Insulator

Considering environmental condition, bushing may suffer from some kinds
of pollutions like: industrial, marine (salt), desert and dust pollution.

The bushings with contaminated insulator surfaces shall be washed
periodically as mentioned in section 5.10. Periodic hand wiping or washing
may be required on de-energized installed bushings as explained in section
5.10.1. For energized bushing, washing procedure shall be carried out
according to section 5.10.2.
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Fig. 60 A thermovision image of bushing in operation

6.3. Thermovision Control

In order to take the energized-bushing under thermo-control, It is
recommended to use thermovision camera and investigate the temperature
distribution of the bushing (Fig. 60). Following items have to be taken into
consideration for the bushing which is under load:

e As a rule at the contact point, i.e. the contact area between connecting
terminal of bushing and clamp of HV Conductor, an increase of
temperature up to 40 C can be detected. It is not unusual. Higher
temperatures or excess temperatures during low load should lead to
check of the contacts especially for loose connection.

e Due to the oil circulation inside the bushing and aluminum material of
the head parts of bushing, the temperature at the top is slightly higher. It
IS not unusual.

e Irregularities, hot spots or any jump in temperature distribution along
the outdoor part of bushing have to be investigated more closely. If
necessary contact NirouTrans.
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6.4. On-Site Electrical Measurements

®
Electrical measurements on site (Fig. 61) are restricted to the

determination of the bushing capacitance and the dissipation factor (tan &) due

to the environment conditions and the capacity of the measuring equipment.

We recommend electrical measurements of the bushing after the first 5

years of operation, then depending upon the measuring results every 2 years.

The devices required for the measurement are usually equipped

specifically for the measurement of bushings. The measurement methods and

device operating (Fig. 62) are described in comprehensive manuals and
instructions provided by the device manufacturer.

ogarms olSiws 5l osliiul b Cony Jore ;0 Kidior (59, Syl slacans £ S
Fig. 61 On-site electrical measurements of bushing by special equipment
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As explained in sec. 5.9, for on-site electrical measurements of bushing,
when the transformer is de-energized the lead of measuring device is connected

to the pin of test tap.

If during electrical measurements, questionable values are detected, the

bushing manufacturer has to be contacted.

In case of so-called “not grounded” measurements, the test voltage is
applied to the conductor of the bushings and the measuring signal is taken at

the test tap of the bushing

For bushings of type NGB1 and SGB1 with oil impregnated paper as main
insulation there are limit values for the deviation of the capacitance and the

dielectric dissipation factor with relation to the “new value”.
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Fig. 62 Details of measurement methods and device operating is described in its manual
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- Dielectric dissipation factor, Tan o:

For tan delta, normal values are up to 0.4%. The influence of the
temperature can be neglected in range from 20°C to 70°C. Contact NirouTrans
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for values between 0.4% and 0.55%. Values greater than 0.55% might be a sign
for an internal problem.

- Capacitance (C):

Considering limits for measured values, the result shall be discussed. The
grading of the C-deviations is caused by the different number of grading layers.
These deviations become very small in case of higher voltage levels, therefore
the evaluation of the measuring results is difficult, even more as measuring
tolerances are important.

Through measurement procedure of bushing capacitance (C), influence of
ambient temperature and operating load shall be taken into consideration.

When the deviation of capacitance is significantly large and the tan delta
results are above the limits, we recommend contacting NirouTrans and
discussing results.

6.5. After-sales services

In the event of incorrect function of a bushing, inform NirouTrans co. to get
after sales services. In writing the report, state the full identification of the
bushing (type, serial number, year of manufacture...) and describe the precise
nature of the fault and if possible by taking pictures.

7. Storage

In its original packing, NGB1 bushing can be stored in dry rooms protected
from rain, precipitations and direct sunlight up to 12 months.
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Long-term storage, e.g. as spare bushing, is possible only with a protection
tanks on the transformer side of bushing. The material of the transformer side
end of the bushing is epoxy resin that is hygroscope and can absorb humidity,
especially during long storage term. To prevent humidity penetration into the
epoxy resin part, the transformer side end of bushing is covered by a protection
tank filled with oil.

As shown in Fig. 63, the protection tank is made of spray galvanized steel
and is screwed to the bushing flange with a gasket or O-ring for secure sealing.
The tank has a screw through which insulating oil is refilled. The oil volume
has to be 7% less than the total tank volume for oil volumetric expansion in
case of temperature changes. This type of long-term storage has the advantage
that controls are restricted to visual checks for oil leakages.

Sibg ) oyha (53, Ldlme S I eoliul £Y S5
Fig. 63 Using protection tank at transformer side of bushing

In case of long-term storage of bushings, a thick support shall be placed
under the crate on the head side of bushing to achieve a slightly inclined
position. In spite of being a mechanism inside the bushing head to prevent the
gas cushion from moving toward the active part of bushing in horizontal
position, for long-term storage it is advantageous to locate the gas cushion
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statically higher than the oil volume inside the bushing.

8. Re-packing of Bushing

We recommend that the original packing should not be damaged or

destroyed. It can be used for repacking of bushing in case of further
transportation, e.g. after final testing of the transformer for dispatch to the site
of installation or any other necessary transportation of bushing. For repacking
of bushing, consider section 2.1 and Fig. 10.A or Fig. 10.B with the following
procedure:

1.

At first, the wooden crate should be visually inspected. Any possible damage
should be carefully noted and completely repaired.

Be sure that there is a foam layer on each bottom support of crate (item No. 8
of Fig. 10.A or Fig. 10.B). It acts as a shock-absorber for bushing during
transportation.

Cover the resin end of bushing by a plastic foil to protect it from precipitations,
rains and direct sunlight.

Repacking of NGB1 and SGB1 bushing, in horizontal position, keep the oil
level indicator faced up and prevent it from turning around its axis. In this
regard read again section 3, especially Section 3.1 for safe procedure.

Place the bushing in its crate gently.

Press the wooden supports (No. 6 of Fig. 10.A or Fig. 10.B) on the bushing and
at the same time for a strong joint; fasten the self-tapping screws into the side
of the crate by using a socket wrench or nut-runner with proper sizes of SW10
and/or SW16.

For SGB1 bushings, note that the wooden support should not be placed on the
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silicone sheds. This may cause damage to the sheds.

7. By fastening the self-tapping screws, mount the flange support (Fig. 8) on its
location and fix it to the flange by another self-tapping screw to prevent the
bushing from turning around its axis.

8. Check that the instruction manual is inside the crate and there is the attention
mark (item No. 9 Fig. 10.A or Fig. 10.B) on the bushing head.

9. Put the top side (item No. 3 of Fig. 10.A or Fig. 10.B) on its location and mount
it by fastening the self-tapping screws.

9. Environmental Aspects and Safety

The insulating oil used is NYTRO 10XN made by Nynas, Sweden. It is
mineral naphthenic oil, free from PCB and other strongly harmful substances, and
poses a low impact to the environment.

If you touch the oil, immediately wash it with cold water and soap and in case
of eye contact, rinse with plenty of water.

9.1. Destruction

After draining the oils, they can be burnt in an appropriate plant. The disposal
should be carried out in accordance with local legal provisions, laws and
regulations. The porcelain can be deposited after it has been crushed and silicone
rubber can be recycled.

The metals in bushings can be recycled. The aluminum in condenser type
insulation, with its combination of oil and paper, can be recycled after the
insulation has been burnt; there is no emission of any harmful substances during
this process.
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