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SAFETY INSTRUCTIONS

Mounting, operation and maintenance works For NGB1/HVB1 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:

Personal Injuries or Fatal Damages

A Industrial Injury and/or Consequential Damages
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1. Introduction

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
used in each power transformer. It is shown in fig. 1, 2.
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Fig. 1 Bushings assembled on transformer

The bushing comprised an aluminum head, an insulator in porcelain, a
flange in aluminum and a lower insulator in epoxy resin. The main parts of
NGB1 and HVB1 bushings are shown in fig. 3 and fig. 4, respectively.

In this service manual, the correct methods of transportation, handling,
storage, installation and maintenance for such equipment are explained as
follows. The consideration of the mentioned instructions is necessary for long
life operation of the bushing.
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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 Nirou Trans company.

1.1. Bushing Technical Description

As shown in fig. 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. The head and the flange armature are cemented onto the porcelain by
special cement and inseparably fixed.

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.

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.
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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.

2. Packing, Inspection and Receipt

As shown in Fig. 5 and Fig. 6, 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
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 (Fig. 7) 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), with the following advantages:

e Easy to unscrew
e Easy to fasten

e Nondestructive for wooden members through unscrewing and re-
screwing

e 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.
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Fig. 5 An image of bushing packaging box Fig. 6 Removing bushing from crate
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Fig. 7 Using self-tapping screw to connect wooden members in crate Fig. 8 Using self-tapping screw to connect bushing’s flange to crate
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Fig. 9 Sectional view of NGB1 bushing packing

2.1. The Packing of Bushing in Detail

The packing arrangement is shown in fig. 9, 10 for NGB1 and HVB1 bushing,

respectively with the following description:

=

Oil Sight Glass

Test Tap

Top Side

Self-Tapping Screws for Top Side
Self-Tapping Screws for Top Support
Top support

Flange Support

Bottom Support for Porcelain Insulator

© ©® N o g r w DN

Attention Mark
10. Rating Plate
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3. Unpacking and Handling the Bushing Souligy JUWl g Gauiwo (yog0d 3 Y

To open the packing and remove the bushing from its crate, by using a S eslial b 1y )06 clages LUl (oo dmn 9y0 5l Sinder 5w gy <l
Socket wrench or Nut-runner (Fig. 12) with proper sizes of SW10 and SW16, R bl ol s b b L R
Unscrew the self-tapping screws of the top side of the crate mentioned as item &% J' ' oSlel ol OV JS8) 250 5LF 5 3 jlo Sl e ccalle Sl
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Fig. 12 Correct way of opening bushing’s packing
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Fig. 11 It's not allowed using wrecking bar or lever to open bushing’s packing.
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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 Nirou Trans 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
figures 9 and 10 (Item No. 9). As shown in Fig. 6, a crane and a sling band are
required to lift the bushing out of the packing, and to transport it (Fig. 13-15).
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.

A We strongly recommend not using chains instead of sling bands,
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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 bushings, as referred by item No. 10 in Fig. 8, It is a warning for oil
level indicator being faced up. Also, for HVB1 bushings (Fig. 9) It states
necessity of oil level indicator being faced down.

The bushing must not be put on the floor with its transformer side
end. Even in case of upholstering, there is the danger that in case of impact,
cracks develop in the cast resin part, which may not be visible but jeopardize
following operation of the bushing.

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
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absorption of moisture. In case bushings show such damages inform Nirou 36 (Jole ol 5 03905 L3y 5 3Ldjl 4 oy mge By cdalad o Shdcawl b doll

Trans. _ _ .
omliays €Sy b (Sidg 5 WMoyl odalie Gjgo )3 035 o Jide Cugb) Qo

3.2. Lifting and Erection

2 al () S g 3 g (S -Y-¥
How to lift and erect the bushing is shown in Fig. 13 and 14 for : e e Sihde o
type NGB. For bushing type HVB see Fig. 15.

9O S 5w Camdg & o 3 8 (el Sindisy (1350 (93505 050
Gl 0 03 Jisled HVB slacXiuie (slp V0 S 43 9 NGB Jae slaKiuiy (ol p V¥

B8 NS 5a)ye

NGB1 Joo Koy (0903 (5390 9 53,5 Wik gomo (g, W S NGB Joo Siiiigy (0905 (0508 g 50,5 by VF JC&
Fig. 13 Correct way of lifting and erecting bushing type NGB1 Fig. 14 Lifting and erecting bushing type NGB1
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HVBL Joo Sisigy (3903 (50308 5 50,5 otk grezmo 39, 10 S (NGBL ¢35 ,0) Sy (8l Jo> (g 5 0] Joo slp Sy 050 y90 4 Olib il (S8 Sy VP S
Fig. 15 Correct way of lifting and erecting bushing type HVB1 Fig. 16 Details of using ropes on porcelain side of bushing and horizontal handling of
that (Type NGB1)

As shown in Fig. 13 to Fig. 15, the pull ropes or loops is used on the g 4 &S olb b (SbS dewd culei oo alanMo VO B IY (cla S5 )0 a5 jobolan

porcelain side of the bushing for lifting and putting bushing in vertical position ¢ . P oGl e S3eEs i) i < | .
(see details of how to use ropes on porcelain side of bushing in enlarged picture 23 gl 2 ) Sy 0)ie 193 & b by (SgSy i) o el 0o

of Fig. 16). This process allows any inclined position required for mounting of ~s3ges Cundy & ) Sindg olgicn (i bwgs o] S YU b g (A VS5 (g0
the bushing on transformer. — e e g sl (S HLE LB el aygls p cod g dy Sindey i 3l 4 sl )

g0 s yloygiuil 5 55 2 1y O g9
The method of horizontal manipulation of bushing is shown in Fig. 16 (This
figure is valid for NGB type bushings). IS o)) conl oss o3y inles V8 S0 50 o nSind gy pusms 88l olbals  SeSs
(cwl yine NGB o sl (glp
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A During all manipulation in horizontal position of the bushings, it is
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.

4. Preparation for Mounting

After removal from the packing, the bushing has to be put down on bearing
blocks at the flange and at the head. The plastic foil is removed. To avoid
scratching on the surface of resin insulator, do not use sharp-cut devices for
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:

1- HV Terminal

2- O-ring of HV Terminal

3- Retaining Pin

4- Top Cover

5- Gasket

6- Cu-Conductor (or Cable End)

Sidigr o 3l 5LBges b lakad VY S
Fig. 17 Detachable parts of the bushing head
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oD )Lu5.4 cJs> B M’.” "'5.3 B )1 )L“u)m) J.tlé Olalad YA l&«d’

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

clie L (g58 5lad Jlie 5 50,5 501 U
Fig. 19 Unscrewing the HV terminal with adequate spanner

38 5l slio Yol b 1) (58 )b Jlie 5 oo JSb 4 Sty (881 (0l )38 51 g )

1) After putting bushing in a stable horizontal position, unscrew the HV |, 54 g0 i ol « iy (69 51 JUnays 3903 )1 5 L o awsb Gl ye (VA IS5)
terminal with adequate spanner (Fig. 19). Pay attention to the terminal O-ring

after removing HV terminal.

2) Take off the retaining pin that holds the end (Fig. 20).

05055y 0355 @l Ve S
Fig. 20 Taking off the retaining pin

3) Unscrew the top cover (Fig. 21).

4) Take out the Cu-conductor (Fig. 22) or cable end (Fig. 23).
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Fig. 21 Unscrewing the top cover
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A Do not touch the screws and/or connections of bushing not mentioned o el L N c : A
L S : . g ol o)Ll ol 4 Jeallygiwd opl 3 &S SYLail g ag : b
in this procedure. It is strictly forbidden to open the screws unless referred in Eyon o 0l o & e 9 &R e (290

this Instruction Manual. g 5L ol 4 Kidgr Y Lasl 5 gy 1500 Adl Cdlye cuas Gllee b 3 ]
5. Installation of Bushing on Transformer 295Lo pgamil )3 (59, Siadsgs cuas —O
5.1. Mounting of Conducting Part on Transformer il s (JalS s s el sol i Jladl -) -

Installation procedure starts from mounting conducting part of bushing. . L . . o _ . .
This conducting part can be copper conductor (Fig. 22) or draw-lead (Fig 23). <> wid cnl D9800 SET ol ola st JUail b ogileysiusl s 59) Sy cuaa
According to its type, electrical connecting of bushing to transformer can be g, «Siuig £95 4 a5 b bl (VY JSS) o JolSpw b (VY JS5) oo (o0l Wlg5 oo

one of the following cases (Fig. 24): AVF JS5) sl 1) oy 5| oo il 0 o (S isl JLus

H'ﬁ
T
oo 53l YV IS
Fig. 22 Copper conductor
S—

/il b/« clz

T

el Sy o2 YLl sl i, VE S

e B e YV S . i i i .
Fig. 24 Different types of electrical connecting of bushing to transformer
Fig. 23 Draw-lead g ! yP ' ing of bushing

a. Bushings with Removable Copper Conductor ASS 93 o S b sl Siubgs — I

Routine models of NGB1/HVB1 bushings have a split Cu-conductor S5 g3 ( owe Cdl3) o (o3l S &l)ls NGBI/HVBI Kby Jsore Jto
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contains bottom part, upper part and fasteners (Fig. 24a). The bottom part of 09 Mol 5l e g3l ol g (AFYY SCE)

Cu-conductor remains in the transformer. The upper part is located right below 3 . . e e
the flange turret. During mounting, the upper part of Cu-conductor is lowered 2% YL s Y8 JSG 0¥ 91 2)lse Ballas Jlail ol plol (gl sl 485 )15 (il

until the jointing parts become accessible (No. 1 in Fig. 25). Now, made the e (o3la ol jw 9 YU ju Jlasl dab &5 oo U a0l o 485 S oo |y e

screw connection (No. 2 in Fig. 25). After that, the conductor is passed through | YL b sl s -l b R lis
the bushing and bushing is lowered into the transformer turret. Cu-conductor is ~ e 2 Vb g Oy o Sl Ol g3 8l s 3 9 €35 8 w0 i

pushed upwards until it has reached its final position on the head (fig. 26). =S R PP N T RV PR S PR Ve SO IR PRPYES N LTV SRS PRI e ¥
o} _\.».s‘.oo C)l} &My w0 Cow )I 9 o.)l.w))ﬁ u.ul.’ L)““"‘)" ¢_§>).» dl.o.»)l) I l) &u.»)y c&».w;y

(V5 JS5) 5,5 )8 565 ome jd Sindgr (Vb 50 oo (o0l 4|

Cawl ydly g @ Vb o (omb jo Joli

S93le gl 3 4y aST g0 g (gl Jlail YO JSC&
Fig. 25 Mounting removable copper conductor on transformer

ol 8y Of e sl Sy S50 5l (cs 50l 0l 58 YE JSCS
Fig. 26 Passing Cu-conductor through bushing to install it on transformer

b. Bushings with Cable End and Flexible Copper o
Conductor o JU e shIS sl Siabgs — o

If the bushing delivered with the draw-lead (Fig. 23), it has the bore LIS, w 4 jeome ¢ oo <l slody Ko ol o3l olis V¥ S5 j0 a5 lis S
already. Thus connect the draw-lead with the transformer side cable by soft or . . T e . P
Dgdise e b e JUall oo g 4i8)S 118 Elygw cnl (9)0 4 sgle sl ) (295
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 s < 31 YV U3 Gillas « by o plRin & (oo JlS o (23 J )8 g 4l
(Fig. 27) corresponding to the path when the bushing is lowered to the
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trans_former until the draw lead comes oqt of the bushing head. After that, the | Olosed «Sindsr 590 il omo Sy et YU L b ol 4 0aS ealil (SaS LS
bushing is mounted on the transformer (Fig. 28). . L _ L. v _ .
s 35 uai ool (59) p Siadgr it oo (mly il S g |) Sindg &5l

(YA US3) 955 o0 )b Kisdigr puo 51 (qome JolS o g 005

O & (SoS poms Jlail g iS5 (2VL 0 05, Elyg J51o MI2 gy (il VY S0
Fig. 27 Screwing a M12 bolt into draw-lead top bore and connecting a helping wire

c. Bushings with Fixed Conductor

For these types of bushings, the central conductor cannot be disassembled.
The connection of lower part of bushing conductor to transformer is proposed
by the transformer producer.

S5 s 3l ooliial b Siigs S 51 Ladl e B 5 S jer p0ls jgue YA S
Fig. 28 Using a helping wire to pass draw-lead and soldered cable through bushing

5.2. Connecting Bushing Flange to Transformer _ .

J Jmang a3 JUSs une S8 U SloSinbgs -7
After placement of bushing on transformer by help of a crane, firms the screws
on the flange (Fig. 29). ol 90 5ged Sl g ol S 3l owd @Bl > e céls daKidie g5 oyl 5
o23jls 8 b b il 5 2 o] il 4l Ll (Ss8 omizmen 285 3929 Sisihyy |

33)5 (50 (s ool

ol 53y Siachi g gald JLoadl —Y-0
395 oonds oo y3 &S |y Siedgn ¢ Jull 2 S8y (il 5 59 Kby (9303 )18 )
(YR JS8) dples wSome ild Jlasl b (sloo oo (i b il i 3515 il 5 S o (g,

u‘“"‘)j “-’&A-:-wy @JL@‘ d..\.>l.: duawwrﬂ J&&
Fig. 29 Firming the screws of bushing’s installation flange

Instruction Manual for NGB1/HVB1 Bushings up to 170 kV Made by Nirou Trans, Doc. No: D779779-02 19 ol pig s Cole ClgokS 1Yo U slaSinigs 515 10 e 9wt Joodl gt



(HV Terminal)

(Spark Gap) 253, Jlasl dils>

(Spark Gap Ring)
0514855
015,14855 (Blocking Screw)
(Retaining Pin)

e BB b s s3L
(Cu—Conductor or Cable End)

HV by Saysl
(0-Ring)

S Ay
(Cylindrical Gasket)

B33 esaiansll Caad
(Top Cover)

Sl dg)
(Central Tube)

Fig. 31 Bushing head after final assembly

Sy Dlaad s 5lige Jolye Yo Sl ‘S"""""/... i 93 I Glals cr,“'é-‘ B s -Y-0
Fig. 30 Procedure for assembling bushing head’s parts
V=F Oiu 0 ol odby b jliged Jolye ((Bgd Cuand (D ladad dame jlige (glp

5.3. Final Assembly of Bushing Head’s Parts il 003)5 Lo Ve USG5 0 aoMs jobas Jolye ol igd o b wSe p yobdy Joall gt

The bushing head is assembled in reverse order as described for the Lyl ol (59,995 b 3 )b ongs 1y il o Ol aibsg & (S yily o
disassembly in Section 4.1. Fig. 30 shows this procedure briefly:

VS U s
e Place the cylindrical gasket on its place on the cable end. The sealing of 25 0l 0952 31y e F poo b (3la 5 Aty 395 Jxe )3 1, (53 (posiinegl] a0
transformer is achieved by this part. A

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. b bl (B cegiiegll Cuond 59y (i (2l lawg ds gacne

e Put back the HV-terminal with its O-ring and tighten to 70 Nm to  -;.,v. N.m 158 b g ool JLE 565 sl 3 1y o Kol olyan 43 698 JLid Jligeys @
provide the required pressure on the cylindrical gasket and seal
hermetically.
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e Finish by putting back the spark gap ring, if supplied.

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

5.4. Grounding of the Bushing Flange

The bushing flange is equipped with a grounding screw. By means of
grounding bands or cables, the flange has to be connected to the transformer
tank. In this way apart from international standards like IEC, national standards
and local rules are often obeyed.

5.5. Purging Trapped Air

5.5.1. 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. 32) 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.

5.5.2. 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 loosing HV terminal, air can be taken out from
contact face of HV terminal O-ring and bushing top cover.

Soadigr mild 5 el 50 00l ugeme oo (0503 @) Sln 6T e YT SR
Fig. 31 Release screw for purging trapped air inside transformer from bottom of
bushing’s flange
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5.6. Checking before Putting into Service 03300 S8 53 ) Gl Shadi g ol S - F-0
See adjacent checklist (Table 1). VY Jsda pd ol S5 55l50 ygile sl 5 (69) cuas I L Sider oo S jslate 4
255 )15 sl plol slue 1L

A Important: After installation the bushing on the transformer, it is (5l . 4l ,sdudly 59, 0 Kindyr coai I o 45 9945 (o0 W,}'.W;JJ'A

recommended to wait at least 48 hours before energizing. o3 510095 3T ydgai I3 G i cetleo FA G

Table 1 } s
Checklist before putting into operation Siwigr (o 1338 2 3 o S S
x| Checklist Items 2R w3l 53 05Y 3yls0 v | X
1. All fastening screws at the flange fixed. lod Ay pSme il (S cuas oo jd gild slag (oles )
2. Grounding connection of the flange. ol )iy Sinbyy gild b ) e 4 Jlusil Y
3. Cap of test tap tightly fixed. e o i S B ¥
] 2 S (S o5 Ghe) -
4. Purging air from central tube of bushing. ) —— -
—— - sl 0 plo] Kindgn Slo ) (6 ,STen ¥
5. Purging air from bushing flange.
. — . ol 0 plosl Siny geld 25k 51 (STsm
6. Visual check of porcelain insulator for possible damages. - 2 &8 Gk ”
- — - - wla.).wfel?olL;LoblL;.\.:bw‘P&%)]&wyt&lwo)&pww”b}
7. Pin placed in its location at the bushing head. ‘ ‘ |
— - Cowl a8 )5 1,8 065 (gla > ame (03l 3 o « Nidior yuwr Cronnd j3 Y
8. Top cover is tightly fixed on central tube. ’ ’ ’
9. HV terminal is fastened properly on Cu-conductor. b A 90 e A 59 295 Sy 2 GBS e
10. Oil level in the oil level indicator is O.K. Sl 045 Cds p Y 20 U o (90l (59) Sy (58 )L Jlize 5 A
11. HV cable and clamp are fastened on the top connecting e QU (o ) Sidr o) e 9y 2 A )
terminal of bushing in correct way without any loose Jib g ol 00d dty s pdds Sidigr HV Jluo 5 (595 caalS g (598 Jlis bIS Jlasl )Y
connection. 33,5 o odalie Jlasl ;5 Sas
12. There is no transformer oil leakage at bottom of the e e i ol el e st e
bushing or upper connections. D s Sbr (SBgb VLAl Sl g Sindgr il ) il 29, WY
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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.

5.7. Oil Level Indicator

The NGB1/HVBL1 bushings in routine types 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/HVBL1 type bushings, the oil level observed in sight glass must be
upper than half in normal condition of the bushing (Fig. 33, left). Only when
the oil level is lower and total reflection starts, the grinding lines display (Fig.
33, 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.

(Cly) Hlase Cundg g (G) Sidg 0,515 Joame Loyl j0 Ledyey, didud Cumdy YV JSCo
Fig. 33 Normal (left) and dangerous (right) state of sight glass
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b g 59 sl el i Jld) £55 90 Claule 5 b5 Cijglone 50 jo8 CunSll (iiled ol
D35l 4xyd g gy b a3 g9 (pl 3)5,5 Lulul 45T Amd g0 Sop 295 I o8 mediiias joue
ol Kidg

2ol a0 Aoy dded pd odalin LB e pdaw NGBI/HVBL g5 claSiis )
byly b e Kby el (ol )3 050 a0 SV aes JITY S Co s gl Wlon
ol sl waw pl ) e o 4 Sicdgr 89y gdaw S1.0)5 )18 395 Cuwyd 3518
ol Sigyr > gy s s S Sy 1 (e anly o VY JS3) 1l

(oebliae) slasie slaices, Y S
Fig. 34 Magnetic oil level indicator
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As an option magnetic oil level indicators are available on customer
request. These indicators are equipped with a floater to show the oil level as
shown in fig. 34. The indicator follows the movement of the floater by a
magnet. In this way, the operator can see the oil level in a position of Low,
High or something between.

As a recommendation, the sight glass (Fig. 33) is more reliable for
checking the oil level of bushing.

5.8.1. Oil Checks

Irregularities in the oil level indication should be clarified. We recommend
to visually check the indicator regularly in reference with section 5.7 and Fig.
33.

Any possible trace of oil shall be carefully noted. Especially the sealing
area around insulator flanges in top or bottom shall be visually checked for any
oil leakage and also accumulation of dirt in results.

If there is no oil in the oil level indictor but no traces of oil can be found on
the bushing, oil may have got into the transformer volume as a result of a
leakage.

A As explained above, if the oil level indicator doesn't show an
acceptable condition, immediately contact After Sale Service of Nirou Trans
company.

5.9. Test Tap
Through the design of the test tap in NGB/HVB bushings the last grading
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layer of the capacitive grading is led out insulated. As shown in fig. 35 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!

(&5 ) Gl <o VO S
Fig. 35 Test tap mechanism

5.10. Cleaning and Washing

5.10.1. 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
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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,
the same considerations for washing the Live-line HV insulator shall be
followed. In general some of the main Items are:

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

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

e Keeping safe washing distances

e Considering direction of wind and wind velocity

e Checking electrical conductivity of water before washing begins

e 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.

6. Maintenance
Under normal conditions, the bushings made by Nirou Trans are

maintenance free. Nevertheless checks and visual inspections are useful for
safe and failure-free operation of the bushing.
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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 porcelain insulator. If any unacceptable condition observed
immediately contact After Sale Service of Nirou Trans.

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.

LS)lS .]a;‘;m 5 «5.......454 )| @)l).'> 6)|.>),¢....ic A d J&ﬁ:}
Fig. 36 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

Instruction Manual for NGB1/HVB1 Bushings up to 170 kV Made by Nirou Trans, Doc. No: D779779-02 27

iy eayol V-7
Ol 5 e Aoy Kby 3)90 50 plale 5 slojgd Cygear seudx s}L el
sy b blie g phaie Gygar 89y gaw (355 So g 9y 0D W 4 2y bl
Gl sul (2lg 0 pegata Sinde g5) 2 o) I 62 €55 e ul p3Y V-0 i3y

Sygerd 25 Caf) ojie Saclidy 10 Wl el b (Sl g5 g 25 oy €8
dnles ol oles 39,3 51 ey lodd sty b Tyg8 ¢ JIS31 3,150 5| S,y oanlie

Siadiga o Fo ) (Sugll ad, -Y-F
i howe sleSogll gyl ) S« Side cuas ailate Jaowe bilyd 4 4y b

015 o e g 5L 93,5 dymmo 5 il (Sogll (S ) dolo blio (Sogl ¢ gxio Sl
g o (SN dedis g Sidgr canliols 55,18 el

Sy V=0 Sy Gilhs 0y gohaw 59y 3 (9 @y 5 Candy cnl L ablie 4l

e 4\701 d)Ua.A ol ol LB)’ - as dlo.}wu Y L;le&u.wy .)9.«» V) d‘ 0y9d Ciyguody Jul;

by Cyud Mgy XS )8 guitunds 3y50 by 0dd jaed Ll b 031 rudgi V=V o= sy
Gl Y=Y 0=0 oo Glous g gllas 50 L8y

S ol pausse -Y-F
Sisdgr Jl Sl @bpSe lles il (b 2 2580 anog 2led S8 pbosl 5 ()l
b o 55 gl G e (1 JS5) S G Sy gl sl 5 045

il 359 55 s sk 1V b slaSindigr (515 50 02 9 o okl s>



distribution of the bushing (Fig. 36). Following items have to be taken into 355 o oy glas glie (AT) 0 65 050l Lo gl
consideration for the bushing which is under load:

e As a rule at the contact point, i.e. the contact area between connecting i « Kb SBsd Jluoy 4 (668 HLid aalS Jlatl 4l o ( S S8 laic a4y @
terminal of bushing and clamp of HV Conductor, an increase of
temperature up to 40 K can be detected. It is not unusual. Higher
temperatures or excess temperatures during low load should lead to -3 )8 (cwyp 3)90 |y joShe Jladl Como (o8 slayb )3 Lue opl 0 S35 poolia
check of the contacts especially for loose connection.

e Due to the oil circulation inside the bushing and aluminum material of b9 1> 09y 5 9 ogriegll Sl 2929 Cle &) (Sindyy p Cuandy> @

the head parts of bushing, the temperature at the top is slightly higher. It ol ol BB (AT) sas S5 liue 4 coms bd Sjo i3l
Is not unusual.

Loy 5YL polie sanlie Cygoyd Canss o2l pé 40 C 1 b (AT) Lo ilsa

e Irregularities, hot spots or any jump in temperature distribution along by «sled b > (Siwgnl )lse 51 S o Sidbgr (Sl S 2 &S Sjo0 > @
the outdoor part of bushing have to be investigated more closely. If

. 590 Canl p3Y 0d\S Coby Cawd pl ) ! dbai &g YU glod ¢ oled
necessary contact Nirou Trans. Sate F B o 79 r= u"

Aled Jols oled il gy 858 b poj) yg0yd 335 (e (B IS &

6.4. On-Site Electrical Measurements Cay ya oS iSH glacsd —¥-#

: - : YV USS) (ggb Hlid Cany Sl S slacs lx;l
Electrical measurements on site (Fig. 37) are restricted to the @ (Y J53) eob ) p e > St S0l F=

determination of the bushing capacitance and the dissipation factor (tan §) due - d93oxe Kby (1an 8) (le Gl oo (605 o)l § Kby (51 ud)bs s
to the environment conditions and the capacity of the measuring equipment. sl (635 053] 08 e o g awio Laslyih )lge ) )3 oo (gl ysS6 5305

We recommend electrical measurements of the bushing after the first 5 sl g 5,5, 51 Jlo & €3S jl (S pSI lacs plosl 33,5 0 dpogs
years of operation, then depending upon the measuring results every 3 years. i S5 b o Jlo ¥ b ys5ie slacnd L o 5] cllols gl & i 5 3,5

The devices required for the measurement are usually equipped L idaie MolS ¢ 555 (slacans pbol g (658 ojliil (gl U 3y90 olKiwd ¢ Jgone yoboty
specifically for the measurement of bushings. The measurement methods and 0. S oill olS _ - . . | - .
device operating (Fig. 38) are described in comprehensive manuals and oo 09 8 S ol els (65, e (KigSe ol 0xd et 5 pLb Sindy

instructions provided by the device manufacturer. ol 005 03 53] 03905 (g5 0l 0353l 48 lewllygiiwd d 83 3 (VA JS3) s
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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 <l Cwndtr (55l Jlaw plie «Sivdy 59y (So Sl Glacuws pbsl > 3]
to the pin of test tap. Al ol wles Kb o155l b cunl p3Y

If during electrical measurements, questionable values are detected, the

bushing manufacturer has to be contacted. "Not grounded” | «osss cpap cus plgie b &8 (o8l lacas plosl 4l

In case of so-called “not grounded” measurements, the test voltage is <= 3 29> Sl 5 oad Jloel Sindyy )eS Il 4 s Sy gl oo alid
applied to the conduct_or of the bushings and the measuring signal is taken at g oo (65 I L5 s
the test tap of the bushing

For bushings of type NGB1/HVB1 with oil impregnated paper as main (ile 6 5lesS b 55 Siuder £9 jl & NGBL/HVBL (laSiss sy

iqsulatign t_here are limit val_ues for‘the devia‘t‘ion of the”capacitance and the ile Sl oy 5 Sidgr S5 by lore Olyds e it Egy b ok glod
dielectric dissipation factor with relation to the “new value”. ~
ol (Glodds iy yad g asuie 4 (gl adgl palie 4 Cons (i g (tan )

- Dielectric dissipation factor, Tan 4: (tan 0) Kiwdgy Lile Ol cy s~
For tan delta, normal values are up to 0.4%. The influence of the odgde y Lo p3l 5l .ol Lopd b 0.4% s b ond 5,5 ojlul tan & jlude
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temperature can be neglected in range from 20°C to 70°C. Contact Nirou Trans
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 Nirou Trans and
discussing results.

6.5. After-sales services

In the event of incorrect function of a bushing, inform Nirou Trans 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/HVB1 bushing can be stored in dry rooms
protected from rain, precipitations and direct sunlight up to 12 months.

Long-term storage, e.g. as spare bushing, is possible only with a protection
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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. 39, 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.

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
statically higher than the oil volume inside the bushing.

ekt
Sy (i3 0phe (53, Lidlme SGU 31 oolil YA S5
Fig. 39 Using protection tank at transformer side of bushing
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8. Re-packing of Bushing

We recommend that the original packing should not be damaged or
destroyed. It can be used for repacking of NGB1/HVBL1 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 NGB1/HVB1
bushing.

For repacking of NGB1/HVBL1 bushing, consider section 2.1 and Fig. 8 or Fig.
9 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. 9 and Fig. 10). It acts as a shock-absorber for bushing
during transportation.

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

3. Repacking of NGB1/HVB1 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.

4. Place the bushing in its crate gently.

5. Press the wooden supports (No. 6 of Fig. 9 and Fig. 10) 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
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proper sizes of SW10 and/or SW16.

6. 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.

7. Check that the instruction manual is inside the crate and there is the
attention mark (item No. 9 of Fig. 9 and Fig. 10) on the bushing head.

8. Put the top side (item No. 3 of Fig. 9 and Fig. 10) 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.

The metals in NGB1/HVBL1 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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