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. PRODUCT STANDARD T™M 85110
HHE!
TM011 TME DIVISION ,BHOPAL PAGE 01 OF 01

SPECIFICATION OF HEAT SHRINKABLE TUBE
1. Scope = ~
This specification describes heat shinkable silicon rubber tube

Sourced from M/s Shinetsu Chemical Co. (Japan) make
(ST-110DG) to be used for insulation of electrical machines.

a
=
E P 2. Dimension
2 g ' ;c
: g Dimension of this tube are given in Table 1.
48 :
o
< 2
QO oy Table 1
= °
é g Bafors of Outer dia. of After of heat shinkable
d g - . _ | heat shinkable | . ..o (mm)
25 £ SRR ' hickness (mm)
= ; ° Inner dia. (mm) Inner dia.(mm) | Thickness (m
— o 2
23 +0.3
ZE < ST-110DG 22 13 - 19 13 205 %
2 — +0.3
E: é ST-110DG 28 17] = 24 14 1.3 0—0.4
Z E‘ﬂ E = A 2 +0.3
Sz ST-110DG 34 200 < 30 n7 -0 0%
Qo ™) ;
2% %
<Zﬂ é’ 8 3. Quality - . ] B
= &'i Quality of this ‘tube is given in Table 2.
e ‘Table 2 °
E g "g No Item Unit Quality Remarks
=2 5
555 1. | specific gravity (at 20°C) = 1.23
OEZ -—3
§ § 2. | Spring hardness Hs 70_7
i3 . - F S0
23 3. | Tensile strength - kg/cm g
= 3
§ 8 4. | Elongation % ‘2—300
S = .
Té % 5. | Tear strength kg/cm > 25 =
7] 15
= =
“E E 6. | Volume resistivity 2 —cm 2 2xl0
é 7. | Breakdown voltage kV/mm 225
8. | Temperature of heat shinkable b o z 120 R

4. This specification is equivalent to CLW spec no A0251 Alt B
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FME 2011

y in any way detrimental to the interest of the company

COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

It must not be used directly or indirect

1. 5Scope
Thals speclficatlon describes polyamlde voven tape (NWT) (hezeafrer ab-
Lreviated as tape) to Se used for lnsulatlom of electrical machines

2. Classiflcation. Dimenslicn and folerance
Classification, dimenslon and tolerance of this tape are given id
Table 1.
Table 1
R . : ; = -
i “ominal Mominal | Nominal Toleraace
Symbol- thickpeos .uidth ;!ength Thickness |Width :Length
{mm) i (mm) | (m) (om) (mm) A%
o More than
NIT } 13 x
- ! s =35 30 +0.C25 gl he nomina
0.13 x@)-[g| 0.13 ; - | | ‘
! lengthn
! ’ I "3
Note : [@ Yidth
C} eugth
3. Quzliil
Guality <€ tape is given in Table 2.
Zable 2
iTeszing method J13C2130)
S - )
Remarks

Tensile strengch (xy/l%zm vidth)
AN AT et | e

w
<
s
[ 2
)
b S

>10

@ 4. Shelf life 24 months at (202i5°C, 65+ 20% RHJ

5. This specification is equivalent to CLW specification no. A0248 Alt A.

V%

File No. HEP-TPTNOMNX(51)/60/2026-HEP-TXM20500 (Computer No. 309796)

Generated from eOffice by K V Suhas, DM(SKV)-MNX35408-HEP, DM, HEP-HEAVY

ELECTRICALS PLANT (HEP) on 29/05/2026 04:01 pm

Revision Details: As per revision sheet Distribution Qty. Approved
Sr.DGM/TME /bw
Rev. No. Date of Rev Reaffirmed P B rgt Dt. of 1=
Year TME 1 B 2— .
Feb 2022 XM 1 Prepared Chieckisid
00 14.9.10 3 Bx ar'y{a';ar V.Rawtiya 14.9.10
amx - 8 DGM/TME |
17




2075016/2026/HEP-TXM20500

FTiw TM 88076
BllEL PRODUCT STANDARD SAGE 0L OF 01
= TME DIVISION ,BHOPAL
TME 2011
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GUALITY ASSURANCE PLAN FOR CABLE LEAD TO BHEL ORDERING SPECIFICATION/DRAWING AS PER PO

BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL

QUALITY PLAN NO. - QAP/QTM/VENDORQAP/2024-25/CABLE LEAD DTD 24.07.2025 REV 00

Reference Document- PO DRAWING/SPECIFICATION Page :1of 2
SL. COMPONENT CHARACTERISTICS TYPE OF QUANTAM REFERENCE ACCEPTANCE FORMAT INSPECTION REMARKS
NO CHECK OF CHECK DOCUMENT NORMS OF AGENCY
RECORD
TP TPIA
1) Raw material TC verification 100% | 100% As per PO As per PO drawing & MTC BHEL/TPIA TEST LAB
drawing & specification NABL/EQUIVALENT
1.Flexible cable specification ACCERDITED/SOURCE
All tests as per MILL /Supplier to get
2 Terminal specification the raw material TC
el correlated with material
TG
3. Heat shrinkable
Tube All Test certificate (type
& routine) of copper
. ; wire, insulation & final
4 Brssing:llar cable to be reviewed as
per RDSO specification
mentioned in drawing
by TPIA and submitted
to BHEL OF each batch.
Batch No. to be co-
related with verified by
TPIA
2) Testing Routine test TC verification 100% 1% As per drawing As per drawing & Supplier record BHEL/TPIA 100 % RR & 1%
" or & specification Specification Witness
min
test
2 nos
cable

File No. HEP-TPTNOMNX(51)/60/2026-HEP- TXMZOSOO (Co,mp&,litet]'{\ll“orﬁ)ﬂ)zrﬁ DI\IISIO“
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BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
QUALITY ASSURANCE PLAN FOR CABLE LEAD TO BHEL ORDERING SPECIFICATION/DRAWING AS PER PO

QUALITY PLAN NO. - QAP/QTM/VENDORQAP/2024-25/CABLE LEAD DTD 24.07.2025 REV 00
Reference Document- PO DRAWING/SPECIFICATION

Page : 2 of 2
SL. COMPONENT CHARACTERISTICS TYPE OF QUANTAM REFERENCE ACCEPTANCE FORMAT INSPECTION REMARKS
NO CHECK OF CHECK DOCUMENT NORMS OF AGENCY
RECORD
TP TPIA
3) measurement 100% 5% As per drawing As per drawing & Supplier record BHEL/TPIA 100 % RR & 5%
Dimension Dimension & specification Specification Witness
4) Identification Verification Visual 100% | 10% As per drawing As per drawing & Supplier record BHEL/TPIA
vendor name, PO & & specification Specification
job serial no.
5) Packing suitable for Visual visual 100% - As per drawing As per drawing & Packing shall be such
transit and storage & specification specification that there should no
damage during transit
RR: RECORD REVIEW TP: TASK PERFORMER TPIA: THIRD PARTY INSPECTION AGENCY

Prepare By&

Slﬁﬁ'\eﬁllﬁibz

aR. TS, Engineer
S0 TR A B lon

5.Udl, / BHEL, Bhopal
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WITH DRYER.

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LMITED.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY
WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.

FIRST ANGLE PROJECTION (ALL DIMENSIOMS ARE IN mm)
£S0 09 02 B6E% £ 'ON "9¥0]
NOTES:—
I 1. CABLE (IT.001) SHALL BE BOmm’ FLAME RETARDANT FLUONLEX
- 770 - INSULATED WIRE (WFM2) TO 1500V GRADE AS RDSO APPROVED
HITACHI SPECN. NO. £0028 BY RDSO APPROVED PART-1 (REGULAR) VENDORS.
T 2. SOLDERLESS TERMINALS (IT.002) SHALL BE CRIMPED WITH CABLE (IT.001), PREFERABLY
) o S S BY W—TYPE CRIMPING TOOL, TO WITHSTAND THE CRIMPING TEST/PULL—OUT
T = o e e = e e o S 1y STRENGTH TEST SPECIFIED IN NOTE-3.

CRIMPING TEST/PULL OUT STRENGTH TEST OF SOLDERLESS TERMINAL (i7.002),

i) THE COMPRESSION JOINT OF CONDUCTOR WITH SOLDERLESS TERMINAL
(I1.002), WHEN TESTED IN ACCORDANCE WITH JIS:C2805-1991 TO ESTABLISH
GOOD ELECT./MECH. CONTACT SHALL WITHSTAND THE PULL OFF LOAD 357 KGS.
THE JOINT SHALL BE JUDGED TO HAVE FAILED WHEN CONDUCTOR STARTS
SLIPPING QUT OF THE SOLDERLESS TERMINALS (IT.002) END. THE LOAD READING
AT WHICH SLIPPING OR YIELD OD CONDUCTOR COMMENCES CAN BE RECORDED.

i) CRIMP JOINT RESISTANCE SHALL NOT EXCEED 5uq.

THIS DRAWING IS SIMILAR TG CLW'S DRG. NO. 3.TWD.095.075, ALT.0

002 - 003 | INSULATING TUBE a—
»»»»»»» | ™ 88110
002 002 | SOLDERLESS TERMINAL 44393060053 |
g 0071 001 | CABLE 80mm? _ |
v EOOZS .........
g | 59 . 64] 65 75|78 7925 27] 28 58| 59| 60 77é IZF?.NO?‘ 3% uATL copE s: 1% i wr |72 Ny
~ VAR 00 REMARKS Vr;\gj t{qﬁ(’)\f DESCRIPTION E DRAWING NO. zaéAwa o — SPCN4 . % - — 19 8_5:
L‘J . o P et e i ) -+
‘‘‘‘‘‘‘‘ | VVADDITiONAL INFORMATION TYPE OF(‘) RPRQDUCT TRACTION MOTOR
B STATUS OF DRAWING NAME OF CUSTOMER/PROJECT HS:15250A
- DISTRIBUTION OF PRINTS ki e iy Il ¥
| = o BHARAT HEAVY ELECTRICALS LD, PR |S.D.BHAGAT @hwept120/09/10
= TME~1, TXM=3, TNX-1 BHOPAL | CHD. |D.K. s 120/09/10
@l _ __J wISPAL__| ez [20/09/10]
. [REV.] DATE | ALTERED P, INTOL. DIMS. GR. SCAL IGHT | REF. . DRG. M NO. |NO. OF
% : ] CrEckeD EZZLTME UNTOL. DIMS. GR E::] @ CALE “('ﬁ!%H)T REF. 7O ASSY. DRC TEM NO N?{E a(A)F
x T R APPROVED CODE, e, _ | 1s 1439 20 60 058 | 001 | o001
8 1 TITLE DRAWING NO. REV.
& LEAD WIRE 3 439 20 60 053 00
z (80 mm"®) SHT. NO. (1 | NO. OF SHT. 01
: ' SIZE A3

...................
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ey : (AL DIMENSIONS ARE T vrre3 —— ‘

603

MACHINE FOR
PROJECTION LEAD WIRE

CHAMFERED SIDE

NOTES:-
1. CABLE (ITEM NO. 001) SHALL BE 80mm? FLAME - RETARDANT FLUONLEX INSULATED
WIRE (WFM2 1500V GRADE AS PER RDSO APPROVED HITACHI SPEC.NO. E 0028
BY RDSO APPROVED PART-1(REGULAR) VENDERS.
2. COPPER TUBE CONNECTOR (ITEM NO. 002) AND SOLDERLESS TERMINAL
(ITEM NO. - 003) SHALL BE CRIMPED WITH (ITEM NO - 001) PREFERABLY BY W-TYPE
CRIMPING TOOL FOR (ITEM NO.-003), TO WITHSTAND THE CRIMPING TEST/ PULL-OUT
- STRENGTH TEST SPECIFIED IN NOTE - 4.
3. COPPER TUBE CONNECTOR (ITEM NO-- 002) TO BE TINNED IN TIN SOLDER BATHAFTER

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL YO THE INTEREST OF THE COMPANY.

THE INFORMATION ON THIS DOCUMENT S THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED,

DRILLING AND DRESSING. _ — e
4. CRIMPING TEST / PULLOUT STRENGTH TEST OF COPPER TUBE CONNECTOR 004 INSULATING TUBE ] TM88110 I~
(ITEM NO. - 002) & SOLDERLESS TERMINAL (ITEM NO -003): e ~
i} THE COMPRESSION JOINT OF CONDUCTOR WITH COPPER TUBE CONNECTOR 003 SOLDLESS TERMINAL 44393060053 X
(ITEM NO. 002) / SOLDERLESS TERMINAL (ITEM NO.- 003) WHEN TESTED IN S - -
SHALL WITHSTAND THE PULL OFF LOAD 357 KGS THE JOINT SHALL BE JUDGED TO v | D .
HAVE FAILED WHEN CONDUCTOR STARTS SLIPPING OUT OF THE COPPER TUBE v ] _ CABLE 80 mm? c o
. CONNECTOR (ITEM NO.-002) AND SOLDLESS TERMINAL (ITEM NO.- 003) END. THE | {001 » 0028 4
g LOAD READING AT WHICH SLIPPING OR YIELD OF CONDUCTOR COMMENCES CANBE = e Sieseee S wtsts T oo | E
<y RECORDED. . N i S { var oo REMARKS VAR| ITEM DESCRIPTION g DRAWING NO. R~ Sta - = Ale = -5 Z
x i) CRIMP JOINT RESISTANCE SHALL NOT EXCEED 5pa NO.| NO. AR wrseen. C|C|20 o )88
w 5. THIS DRG. IS EQUIVALENT TO CLW DRG. NO 3TWD 095.076 (ALT.- 00) P = = U = —
e i -
ADDITIONAL INFORMATION - e _ P »
3 TWD.095.076 TYPE OF PRODUCT OR TRACTION MOTOR
” - —— - -{ NAME OF CUSTOMER/PROJECT HS-15250 A
.~ STATUS OF DRAWING Po- 199U A
= T e -
& e : _ NAME SIGN | DAL
. DISTRIBUTION OF PRINTS _ N . o i T 15005 15|NO. OF
& TME— 1 TXM= 3 | BHARAT HEAVY ELECTRICALS LT[ P® [ASWINT J. [l [2009. 105
L ’ ' BHOPAL jckp | D.K. Oy |20.09.10
TNX— 1 B jareo [ SPAL. _4G2<” [00910
REV.] DATE |ALTERED DEPT. _[GRADE OF UN.TOL.| | SCALE  [WEIGHT(K.G.) REF.TO ASSY.DRG. ITEM NO.| NO.OF
CHECKED A ML= M’ s FZi N\t (KG.) RE 0 T
[APPD. T CODE | NTS - 14392060058 | 002
g ,,,,,,,,,,,,,,,,,,,,,,,, ———— e 405 . i g
x| TITLE LEAD WIRE | DRAWING NO. REV.
= ] _ 34392060054 00 |
bt g 80 m mz 2 ,,,,,,,,,,,,,,, _ . -
2 5 ' SHT. NO. Ot ] NO. OF SHT. 01

) -
File kP—TPTNOMNX(M)/60/2026—HEP—TXM20500 (Computer No. 309796) A3 SIZE A
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COVER EXPOSED CORE OF LEAD WIRE WITH

Fil

ON CORE BY HEATING WITH DRYER

INSULATING TUBE (ITEM.NO.004) AFTER TIGHT FITTING

MACHINE FOR

PROJECTIER LEAD WIRE

HEP-TPTNOMNX (51)/60/2026-HEP-TXM20500 (Computer No. 309796)
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35 1. CABLE (ITEM NO. 001) SHALL BE 80mm? FLAME - RETARDANT FLUONLEX INSULATED
85 WIRE (WF M2)1500V GRADE AS PER RDSO APPROVED HITACHI SPEC.NO. E 0028
2% BY RDSO APPROVED PART-1(REGULAR) VENDERS.
Fa 2. COPPER TUSBE CONNECTOR (ITEM NO. 002) AND SOLDERLESS TERMINAL
3u (ITEM NO. - 003) SHALL BE CRIMPED WITH (ITEM NO.- 001) PREFERABLY BY W-TYPE
Zi CRIMPING TOOL FOR (ITEM NO.-003), TO WITHSTAND THE CRIMPING TEST/ PULL-OUT
il STRENGTH TEST SPECIFIED IN NOTE - 4.
22 3 COPPER TUBE CONNECTOR (ITEM NO - 002) TO BE TINNED INTIN SOLDER BATHAFTER e i -
47 DRILLING AND DRESSING. . 004 INSULATING TUBE s x
f§ 4. CRIMPING TEST / PULLOUT STRENGTH TEST OF COPPER TUBE CONNECTOR goz, | |00 g TR T S8770
Ex (ITEM NO. - 002) & SOLDERLESS TERMINAL (ITEM NO.-003) : — e _— =l
i) THE COMPRESSION JOINT OF CONDUCTOR WITH COPPER TUBE CONNECTOR ool 005 SOLDLESS TERM;&H _ <
(ITEM NO. 002) / SOLDERLESS TERMINAL (ITEM NO.- 003) WHEN TESTED IN —— - =
ACCORDANCE WITH JIS - C 2805-1991 TO ESTABLISH GOOD ELECT. / MECH. CONTACT 00[ 002 | COPPER TUBE CONNECTOR 44393060051 % -
SHALL WITHSTAND THE PULL OFF LOAD 357 KGS THE JOINT SHALL BE JUDGED TO ot ,, L
HAVE FAILED WHEN CONDUCTOR STARTS SLIPPING OUT OF THE COPPER TUBE ol 001 CABLE 80 mm'¥& 75 | e 5
. CONNECTOR (ITEM NO.-002) AND SOLDER - TERMINAL (ITEM NO.- 003) END. THE Q0. ‘ i | Z0028 ol _
gl LOAD READING AT WHICH SLIPPING OR YIELD OF CONDUCTOR COMMENCES CANBE % e T Wl - Eodl” W cooe |A[E | ot L
;| RECORDED. VAR 00 | REMARKS "’q%"@ iy DESCRIPTION e ORAWING NO. | U LI —— oy Tlgld
§;§ ii) CRIMP JOINT RESISTANCE SHALL NOT EXCEED 5pa. | s | g -, VAR | .. ] 5
ol 5. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 3TWD.095.077 (ALT.- 00) R o= | - U s -
x 1 af 1 | 5 3 N . 4 " '. N
| [ADDITIONAL INFORMATION | 1vpE OF PRODUCT OR = TRACTION MOTOR
e E ' NAME OF CUSTOMER/PROJECT HS-15250 A
2 STATUS OF DRAWING ’ 22 1990 A
& — NAME | SIGN DATE |
= ] UTION OF PRINTS | - orN [ ASWINI J. . 20.09.10[NO- OF
Z ; QiSTRiBUT; . BHARAT HEAVY ELECTRICALS LTD Boocdel 17T VAR,
2 TME= 1 TXM= 3 BHOPAL ckp | D.K. %\ 20.09.10}
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THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY

WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.

FIRST ANGLE PROJECTION

(ALL DIMENSIOMS ARE IN mm)

217.940.9

COVER EXPOSED CORE OF LEAD WIRE WITH INSULATING/

TUBE. (11.003) AFTER TIGHT FITTING ON CORE BY HEATING

WITH DRYER.

CABLE (IT.001) SHALL BE B0mm? FLAME RETARDANT FLUONLEX
INSULATED WIRE (WFM2) TO 1500V GRADE AS RDSO APPROVED
HITACHI SPECN. NO. E0028 8Y RDSO APPROVED PART—1 (REGULAR) VENDORS.

2. SOLDERLESS TERMINALS (IT.002) SHALL BE CRIMPED WITH CABLE (iT.001), PREFERABLY

BY W-TYPE CRIMPING TOOL, TO WITHSTAND THE CRIMPING TEST/PULL-OUT
STRENGTH TEST SPECIFIED IN NOTE-3.
CRIMPING TEST/PULL OUT STRENGTH TEST OF SOLDERLESS TERMINAL (i7.002),

i) THE COMPRESSION JOINT OF CONDUCTOR WITH SOLDERLESS TERMINAL

(1T.002), WHEN TESTED IN ACCORDANCE WITH JiS:C2805-1981 TO ESTABLISH
GOOD ELECT./MECH. CONTACT SHALL WITHSTAND THE PULL OFF LOAD 357 KGS.
THE JOINT SHALL BE JUDGED TO HAVE FAILED WHEN CONDUCTOR STARTS
SUIPPING OUT OF THE SOLDERLESS TERMINALS (iT.002) END. THE LOAD READING
AT WHICH SLIPPING OR YIELD OF CONDUCTOR COMMENCES CAN BE RECORDED.
i) CRIMP JOINT RESISTANCE SHALL NOT EXCEED 5uf.
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