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VALCANIZED. FURTHER, SEPARATOR SHALIL. BE REINFORCED AT BOTTOM FACE AS

| TR 101 50.‘
TRANSFORMER
SHOP/ENGG INSTRUCTIONS L—"‘T’*‘ il [ PAGE | OF10
TITLE : FLEXIBLE SEPARATOR (AIR CELL)
" '2: 1. CONSTRUCTION
=1z POLYMIDE NYLON FABRIC COATED ON BOTH SIDES WITH SYNTHETIC RUBBER AND
z MEETING THE COMPLETE REQUIREMENT OF THIS SPECIFICATION SHALL BE USED FOR
: FABRICATION OF FLEXIBLE SEPARATORS. CONSTRUCTION OF THE SEPARATOR SHALL BE
§ AS SHOWN IN FIGURE-1. ADHESIVES USED SHALL BE COMPATIBLE WITH AIR AND
2 TRANSFORMER OIL AT 100 °C . JOINTS SHALL BE PROPERLY DESIGNED & SUITABLY
@

SHOWN IN FIGURE 1. TO AVOID DAMAGE DUE TO-CONTACT WITH MAGNETIC OIL GAUGE
FLOAT. THERE SHALL NOT BE ANY PATCH WORK. ADAPTOR USED SHALL BE MADE FROM
STRUCTURAL STEEL CONFORMING TO Fe-410-S TO 18:226. ADAPTOR AND BOLTS SHALL BE

CADMIUM PLATED AND PASSIVATED (CD-8 OF 1S:1572) OR ZINC PLATED AND

COPYRIGHT AND CONFIDENTIAIL

Information on this document is the propeny of BHARAT HEAVY ELLF(

PASSIVATED (Fe/Zn 12.5 OF 1S:1573).. THE WIDTH OF THE OVERLAP AT THE JOINTS TO BE
SUCH THAT THERE IS NO POSSIBILITY OF JOINT OPENING AND LEAKAGE AND SHOULD

BE MINIMUM 75 mm. THE WIDTH OF SIDE JOINTS SHALL BE AS IN FIGURE 1.

used directly or indirectly m any was detriniental 10 the interest of the Compans

2. FUNCTIONAL REQUIREMENT

(0N FLEXIBLE SEPARATOR SHALL BE SUITABLE FOR CONTINUOLUS UiSE IN
I RANSFORMER OIl. AT -20°C TO 100°C

&II) INSIDE COATING SHALL BE VERY GOOD WEATHER AND OZONE

RESISTANT, OQUTSIDE COATING SHALIL BE TRANSFORMER OIL
RESISTAN I, COMPOUNDS USED FOR COATING SHALL NOT
DETERIORATE IN SERVICE

Lor 10

A

1 d

ETE N e Ry T e e e
b o FFIRPIED A LR aEEA B
.04 5HEET 'kEA K o 8 | I)!\'-lllt' II_‘H ;. BN ! ';\-!x.|l—}.§v.(.)-}-|_|) ‘ .\(| l!?l' \.;‘»\. \ - -
Q_,"_? - i '4,',‘/ TRl R L R e BT o T R R L i
. ? N ox Ko B Hier= Bt @i Gaie ) AR

“ V1

- S ———————————————



COMP drg

o s EINUTED ot it e

A=/

Z
£
z
2Z %
5oy | >
(7 30
=0 AR
zE3 | 31
Srk
- =
% E
333
3
4 |
§°.§
48
Ex3 | 32
3
i
a2
.§§ 321
=3
3

Y.

PRODUCT STANDARD

. ——— e o

T |dgeen | e ams
3 ‘ TR 10150A
f ‘jl:”lliﬂﬂ TRANSFORMER
Form No. 2038 l_» /3. fEa * SHOP/ENGG INSTRUCTIONS 10721 2 | PAGE 2 0F10

TITLE : FLEXIBLE SEPARATOR (AIR CELL)

(I SEPARATOR SHALL BE SUITABLE FOR INFLATION AND DEFLATION

DUE TOCHaANGE IN OIL VOLUME IN THE CONSERVACTORL,FURTHER.
SEPARATOR SHALL BE DESIGNED TO COLLAPSE SLOWLY AS OIL LEVEL
RISES IN THE CONSERVATOR.

(Iv) SEPARATOR SHALL NOT DEVELOP CRACKS AT -20°C.

(V) FIXATION L.UGS AJIND ADOPTER SHALL BE PROVIDED ON THE
SEPARATOR AS SHOWN IN FIGURE-1.

MATERIALS

BASIC FABRIC

BASIC FABRIC USED FOR MAKING COATED FABRIC FOR MANUFACTURING
FLEXIBLE SEPARATORS SHALL MEET THE FOLLOWING REQUIREMENT
MATERIAL - POLYAMIDE 6/NYLON 6, PLAIN WEAVE FABRIC OF SUITABLE
CONSTRUCTION.

COATING COMPOUNDS

THE RUBBER COMPOUNDS USED FOR INSIDE AND QUTSIDE COATING ON THE
POLYAMIDE/NYLON FABRIC SHALL MEET THE REQUIREMENT AS GIVEN BELOW-

OIL SIDE COATING

MATERIAL ACRYLONITRILE BUTADINE RUBBER (NBR) COMPOUND BA - 70 OF BS
BS: 2751.
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TITLE ; FLEXIBLE SEPARATOR (AIR CELL)

MATERIAL - COMPOUND FOR OIL SIDL COATING BA --70 OF BS: 2751

> SL. [ TYPE
2 NO. | PROPERTY \ REQUIREMENT OF | TEST METHOD
L TEST
£ (i) | HARDNESS !
2 _“ IRHD T | 1S: 3400 (Pt 2)
§ ]
= | Shore A.
=2 i
2 (i) | SPECIFIC GRAVITY | 1.33 £0.04 T | METHOD B OF
7 IS: 3400 (Pt-9)
Z ¥
W E (iii) | TENSILE STRENGTH 12.6 MPa MIN. T | 1S:3400(Pt1-2)
=t
22z (IV) | ELONGATION AT BREAK 250% MIN.. T | 1S:3400 (Pt-1)
==
EY
<.
Z z § (V) | COMPRESSION SET 20 % MAX. T1 | 18:3400 (Pt-10)
£s ¥ o LARGE TYPE TEST
ges 24 HRS. AT 70°C SPECIMEN.
23 ADHESION TO AND CORROSION | THERE SHALL BE
13 (vi) | OF METALS FOR 168HRS AT 70°C [ NO CORROSION OR T1 | BS903
2 PITTING OF THE PT A 37 METHOD A,
23 METALS. USING
£y
g4 COMPOUND SHALL CARBON STEEL
H NOT ADHERE TO
£ THE METAL OR
z SHOW ANY SIGN OF
P LIQUID
EXTRACTION
(vii) | ADHESION TO POLYMIDE 6 45N:25cm TEST SPECIMEN TO
FABRIC WIDTH OF STRIP T1 | 1S:3400 (P1—35)
(MIN.) TESTING BY
MANUFACTURER'S
) GLUE METHOD
(viii) |RESISTANCE TO HEAT AGEING T1 | 1S:3400 (Pt-4)
R 168 HRS AT 100°C N AIR r
& . a)  CHANG E [N HARDNESS F10% MAN. [ 1S: 3400 (Pr-2)
- ) CHANGE IN TENSILE —=25% MAN. | 1S: 3490 (Pi-1) I
- | STRENGTH ; ! |
P ¢} CHANGE IN ELONGATION AT | =407 MAN l LIS 2400 (P D :
% | | BREAK . ; .
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F_’_r_l_’l;Ll_- 2 FLEXIBLE SEPARATOR (AIR CELL
tix) | AGEING IN TRANSFORMER OIL. Ti | 1S 3400 (Pt-6)
TO 1$:335 AT 100°C FOR 168 HRS
- CHANGE IN PROPERTIES OF
= RUBBER COMPOUND AFTER
: |2 AGEING.
fa) MASS + 3% MAX. IS: 3400 (g-9)
z (b) VOLUME 1 10% MAX IS : 3400 (Pe:6)
: (c) HARDNESS +3 IRHD MAX. IS : 3400 (Pr:2)
(d) TENSILE STRENGTH -15% MAX. ' i IS : 3400 (P1-1)
- (¢} ELONGATION AT BREAK -35% MAX. IS : 3400 (Pt-1)
c
i: (x) | AGEING OF OIL AS PER BS 5354 T2 | IS 1448 @€2)
;i (2) INCREASE IN ACIDITY 0.1 Mg KOH/gm MAX. I1S: 12177 TO BE
% (b) INCREASE IN SLUDGE TESTED AT BHEL
e : CONTENT 0.05% MAX. USING ONE STD.
2i§ ‘ TEST SLAB
@ g SUPPLIED BY
73 MANUFACTURER .
LT3 SIZE 3x12.5 x 75 mm
<i
2%§ (xi) | AGEING IN TRANSFORMER OIL T2 | IS: 3400 (Pt-6)
£3§ TOIS:335 AT 100 °C FOR 30 DAYS.
Sag () CHANGE IN HARDNESS | 5 IRHD MAX.. 1S:3400 (Pt-2)
fg‘ gt (b) CHANGE IN VOLUME +12% MAX. 1S:3400 (Pt-6)
Tyt
=3
i
i
& (xii) | FLEXIBLITY AT LOW SHALLNOT CRACK |T! | SAMPLE WILL BE
H TEMPERATURE (-10°C) OR BECOME KEPT IN COLD
g BRITTLE CHAMBER FOR 5 HRS
3 AND THEN BENT BY
g 180°C ON A MANDREL
(‘»Q OF 3mm DIA.
(xin) | COLOUR BLACK T _VISUAL
1
e ' .
g
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3.2.2. AIR SIDE UNDER COATING
z MATERIAL - CHLOROPRENE RUBBER COMPOUND C 60 OF BS 2752
o =
G N PROPERTY RLQUIREMENT IYPE | TEST ML 110D
N() OF
, TEST
= +5
< W IARDNESS 60,  IRHD 1 15:3400 (P-2)
£ |
L 1 [S-3400 (Pt-9) METHOD B
- (i) SPECIFK® GRAVITY 1.36%0.04 T
=&
Z2 (iii) TENSILE STRENGTH 13 Mpa MIN, T 1S:3400 (P1-1)
He
z2
m; = Y ELONGATION AT BREAK 250 %4 MIN. T 1S:3400 (Pt-1) LARGE TYPE
g TEST SPECIMEN
z é tv) COMPRESSION SFT 1'4: HRS 25 % MAX. Tt | 15:3400 (Pt-10)
£S5 -
£d3 AT 70°C.
53
S<E (vi) RESISTANCE TO HEAT i 15:3400 (Pt-4)
223 AGEING, L68HRS AT 100°C
<z3 IN AIR
5 55 ()) CHANGE IN HARDNESS + 10% MAX. 15:3400 (Pt-2)
2e 1 (b) CHANGE IN TENSILE
> E}g STRENGTH - 25% MAX (5:3400 (Pt-1)
Sxk (c) CHANGE IN ELONGATION AT
2% BREAK
zc - 40 % MAX 15:3400 (Pt-1)
H
£
'E 3 (viiy - | ADHESION TO AND CORROSION OF THERE SHALL BE NO Tl BS 903
=3 METALS 168HRS AT 70°C, CORROSION OR PITTING Pt-A 37
g OF THE METAL AND METHOD A
£ COMPOUND SHALL NOT USING CARBON
g ADHERE OR SHOW ANY STEEL
2 SIGN OF LIQUID
o7 EXTRACTION
9
1 ADIESION TO POLYAMIDE 6 FABRIC 45N2.5cm WIDTH OF Tl TEST SPECIMEN TO
STRIP. MIN. IS: 3400 (Pt-5)
TESTING BY
MANUFACTURER'S GLUE
METHOD
| o FLEXIBU ITY AT LOW TEMP (AT -10°C)y | SHALL NOT CRACK OR TI SAMPLE SHALL BE
: BECOME BRITTI KEPT IN COI.D CHAMBER
FOR Shrs AND THEN BENT
BY 180° ON A MANDREL OF
. o e Jmm DIA
Lons COLOUR bk I VISUAL
9 L s sy —— N = 3
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TITLE : FLEXIBLE SEPARATOR (AIR CELL)

323 AIR SIDE OUTER COATING: COMPOUNDM A TERIAL ---rvnmeaeee- HYPALON &0
o4
B K S1. | PROPERTY REQUIREMENT [TYPE TEST METHOD
NO. OF
z TEST
2 () | HARDNESS 65+3 IRHD T1 | 1S: 3400(Pt-2)
< 5 SHORE A
2
7 (i) | SPECIFIC GRAVITY 1.6 £ 0.05 TI | 1S:3400 (Pe-9)
< £ METHOD - B
S T
258 (i) | TENSILE STRENGTH 8 M pa MIN. T1 | IS:3400(Pt- 1)
iz .'g (iv) | ELONGATION AT BREAK 250% MIN. T1 | IS:3400P%¢- 1)
o .
2 $3 (v) | FLEXIBILITY AT LOW TEMP. | SHALL NOT T! | SAMPLE SHALL BE
£5f (AT -10°C) CRACK OR KEPT IN COLD CHAMB-
2¢s BECOME BRITTLE FOR 5 HRS. & THEN
z 2‘ . BENT BY 180° ON
ok MANDREL OF 3mm DIA.
22
- (vi) | RESISTANCE TO HEAT TI
g% AGEING IN AIR 168HRS AT
23 100 °C
= ©
4 (a) CHANGE IN +10% MAX IS: 3400 (Pt-2)
g HARDNESS
g (b) CHANGE IN TENSILE | -25% MAX 15:3400( Pt-1)
2 (c) CHANGE IN 40% MAX IS :3400 (Pt-1)
P ELONGATION AT
BR EAK
|
(vit) | RESISTANCE TO OZONF SHALL NOT 12 IS: 3400 (Pt 20)
(03) FOR 96 HRS. AT 40°C DEVELOP CRACKS
03 CONCENTRATION
200 + 20 PPHM .
o : wii) | COLOUR | OLIVE_ GREEN 1 VISUAL
. \m\ o _/)j T S A mmgAEa B T
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= TITLE : FLEXIBLE SEPERATOR (AIR CELL
= 30 COATED FABRK' - P
= TYPE
i N PROPERTY REQUIREMEN1 OF TEST METHOD
s NO TEST
E:
=l [0 () MATERIAL NYLONG. PLAIN WEAVE, FABRIC OF T | 15:06067 - 1981
x| Z SUITABLL CONSTRUCTION
) (i) THICKNLSS POLYMIDE FABRIC 0540 03mm 1| 1s 1702
2 COATED FABRIC  1.25+0.1 mm 1S 7016 (Pt-1)
3 tiii | MASS OF POLYMIDE OILSIDE COATING ~ 453g m3 MIN T | IS TGP
z FABRIU COMBINED AIR SIDE
- UNDER & OUTER COATING 61 5g/m MIN
Ez +200
$3 COATED FABRIC 1400 wm3
S8 -80
4 <
@'; § (iv) WEIGHT OF BASIC 200 g/m3 MIN 1|15 7016¢Pe1)
Z = FABRIC
c g
- g
=2E (v) COLOUR OF AIRSIDE  OLIVE GREEN T | VISUAL
Zré OILSIDE___ BLACK
a<?
EX3 (vi) | TEARSTRENGH 300 N, MIN. T | 1s:7016 (Pr-3)
e E ALONG THE WARP
2 3 H ALONG THE WEFT
<m4
£%2 (vii) | BREAKING STRENGHT | 3 kN/50 mm T | IS:7016(Pt-2)
2¢s ALONG THE WARP v
g é-i ALONG THE WEFT
Z Wi :
Ci% IDTH MIN
23 (viii) | ELONGATION AT
E;i BREAK T | 15:7016(Pt-2)
i3 ALONG THE WARP 25% MIIN
pg ALONG THE WEFT 30% MITN
|
8 i (ix) AIR PERMEABILITY 5X10 " em3.em T2 | ASTM -D1334
& e ee. MAX
2 cm2 S.cm. Hg
2
o (x) | LOW TEMP BEND SHALL PASS L | 1S7016(Pe10)
e 205C SPECIMEN SHALL BE KEPT IN
TEST AT -20°C
COLD CHAMBER FOR 5HRS AND
THEN BENT BY 180° ON A
MANDREL OF
Amm DiA
ivit | BURSTING STRFNGTH | 7MPa MIN T2 | IS: 7016 (Pt-6
METHOD -A - METHOD-B
(vii) | RESISTANCE TO 90N MIN TI | MANUFACTURER'S METHOD
PER FORATION
Biid | RESISTANCE TO SHALL WIHH STAND IS 7006 (P
DAMAGE P00 CYCT 1S SPECIMEN SI71 WIL L BE
> BY FLEXING WITHOU | DANMAGE 23mm N 130 mm TESTING
WITHOU L FOLDING
z T =0 i i G
< i N BLOCKING RESINTANCE | NG LOCKING . I T A LT ot o _!
= I MEASUREMEN | OF SHALL IPASS T TS ) PE | MANT F N TERERS ALETHOD. |
£ ‘ P CUTGROWTH 1 . T S| |- T !
0 " AT e T C ¢ . o~ I 5 e Ay R o A et £ Sl aia
i \ | T (a1, 1 =g e |
0“‘4" SPECTPRN TTON REVISEH EDINTRINE 10N : PAPPRONED - < BSR. SN A
: < PRE RN N ERPR N Pty b WE Byl el I 1234
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5.

(1)

{it)

(1ui)

(iv)

ORDER(ROUTINE CHECK)
6. PACKING:
FLEXIBLE SEPARATORS SHALL BE PROPERLY FOLDED AND WRAPPED IN
o POLYETHENE SHEET AND THEN PACKED IN PAPER BOARD BOXES TO AVOID
S DAMAGE IN TRANSIT BOXES TO BE PROPERLY STRAPPED.
7. GUARANTEE, WARANTY CERTIFICATE, REPAIR INSTRUCTIONS STORAGE
HANDLINE & INSTALLATION INSTRUCTIONS SHALL BE FURNISHED ALONG
WITH EACH SEPARATOR.
& THE MANUFACTURES LOGO SHALL BE SCREEN PRINTED ON AIR CELL.INK
USED FOR PRINTING SHALL BE COMPITABLE WITH TRANSF. OIL.
9. CODES FOR TYPE OF TEST INDICATED IN PARA 3 & 4 ABOVE ARE AS UNDER:
) r * ROUTINE TENT '
2 1 TYPE TEST (ONCE IN 3 YEARS)
: 12 TYPE TEST (ONCE IN FIVE YEARS)
‘ e ‘j"\“ — o o ’/:’me ‘ ”"—}" I g em e o il
ol -‘"‘ﬁ""\\‘ TON REVISLP IS DRiE b i \PPROVED | sd BSB. SN\

13/07

201d

TITLE : FLEXIBLE SEPARATOR (AIR CELL)

VISUAL TESTING:

| LONGITUDINAL/VERTICAL FOLD ALONG THE LENGTH IS NOT ACCEPTABLE.
2. FABRIC FOLD UPTO 150 mm IS ALLOWED ACROSS THE WIDTH
3. PRESENCE OF FABRIC CONSECUTIVE KNOTS WITHIN DISTANCE OF
2 METERS IS NOT ACCEPTABLE.
4, MISSING CORDS. FABRIC HOLE MORE THAN 0.5 MM DIA IS NOT
ACCEPTABLE
5. TIGHT EDGE. BAGGINESS ARE NOT ACCEPTABLE

TESTING OF FLEXIBLE SEPARATOR :

SURFACE FINISH (ROUTINE CHECK) :

SHALL HAVE GOOD SURFACE FINISH . FREE FROM DEEP LINES,PITS UNCOATED
AREA., PIN HOLES, CRACKS, PAINT MARK ETC.SURFACE SHOULD BE CLEAN AND
FREE FROM DUST, SOIL AND OTHER EXTRANEOUS MATTER. COATING SHALL BE
UNIFORM WITHOUT ANY PATCH WORK.,

SEPARATOR SHALL BE INFLATED & DEFLATED TEN TIMES.THE PRESSURE SHALL

BE 10 Kpa (0. 105kg em2 OR 1.5 PSI). THERE SHALL NOT BE ANY VISIBLE SIGN OF
orsinEToSEivion souTe on 207 o 0 #07pus l Trk
AR VT £ 7 7 (74 ® *
e e e B e Yt A ok
KEPT FOR 24HRS THERE SHALL NOT BE ANY LEAKAGE/SEEPAGE OF THE AIR

(ROUTINE TEST).

DIMENSIONS AS PER FIG.1 ON PAGE-9 OF TR 10150 A AND BHEL PURCHASE
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Y. ) |wa/mm 5 Sr0”/DC INSTRUCTIONS (FOT0l w2 |
o TITLE * FUEXiBLE SEPARATOR (AIR ZEL.1) .
(}35 -—” R D e = N i B + OIL SIDE ( OUT"SIDE )
; a )\ - N e
C 7o TN
o ! : § A (
Sl T oimizscrew F i
o> o) i:. g 2T l:lg:“.\ ! / :/ '
"1 [ioparpiesi Vs
", : /END COVER
z” ; 5} RUBBER suEE:T ’ 1
me : OINT 5 |
.'5':.' - _9";: ~  NBRGASKET NT DETAIL SECTIONA-A
36 { > NY !
i | I—ﬂ%ﬂ :l/ ACAPTOR MS 2E OF NRcELL| Z i
o - . R A T = — ' i
UL e A LARGE -
y T ] S V, M6 X1/mm BOLT(8-NO'S) MEDIUM 30
R 215 : SEPARATOR TOP WALL - SMALL 25
e -
-
. | rLar casxer 1“:' :"I
% CEALEILE ¢ 165~ '
RN $200
7% : ( REmFOREEMENT)
. 2 ’ l SECTION 3-8
a: i (DETAIL-Y)
N
1 S S
- 4, e B e . T ey - — — — —
e | P | |cEepeta-v! SEEDETAR-X | | 0 NN ¢ =23 T
fo o
R EPARR
2%8F |z S
Aol e
3
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.I .' ! !
o ! i
. el - el
’ ALD ARZ CONSERVATOR LENGTH AND DIA \
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< o i
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Z TITLE : FLEXIBLE SEPERATOR (AIR CELL)
=
z|§ DIMENSIONS AND TOLERANCES OF FLEXIBLE AIR
.| & CELL IN THE DEFLATED CONDITION
& {2 S.No. | WIDTH |[LENGTH | DISTANCE
Wi1.5% |L+1.5% | BETWEEN
H | | LOOPS G110
1 1 85 3035 o0 [ F
s L2 980 2350 1170
e, 3 982 3230 2050 SMALL
3 4 1140 2620 1280
Z3 5 1140 3270 1930 ¢
35 6 1295 2755 1260 ¢
Bl 7 1455 2435 780
Ed} 8 1295 3745 2250
Bz 9 1455 3215 1560
$:3 10| 1455 3995 2340 MEDINM
62§ 11 1610 3490 1680
<&3 12 1610 4130 2320 v
Szd 13 1770 3670 1700 4
£E: 14 | 1770 4190 2220
“31f 15 1925 3775 1650
it 16 1925 4665 2540
3% 17 2080 4230 1950 LARGE
i3 18 2080 4980 2700
= 19 2240 4550 2110
2 20 2240 5200 2750
5 21 2395 4795 2200
sE 22 2240 5850 2200 v
NOTE: ALL DIMENSIONS ARE IN mm.
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