PSICH001

SPECIFICATIONS FOR Drg.No. |RD DG 4 26 1133 3001

Version 1 and Version 2

INSULATING TUBE Date 03.05.2016

Product THDF-500

1.0 APPLICATION:
“Insulating Tube” with “Metal Inserts” is a part of a high voltage electrical insulation
system for heavy duty switchgear applications & allied areas. The component is
required for a 36 kV AC, 50 Hz System.
2.0 TECHNICAL SPECIFICATIONS:

2.1 TUBE MATERIAL

2.1.1 | The Fiber Reinforced Plastic (FRP) material (commercial grade or suitable) lining to
be used in INSULATING TUBE, should have the following set of properties:

# Throparty TR Value s
E o S B
2 TensieStengh  MPa_ [~M000
'3 | Impulse Dielectric Strength - kV/imm ' =16

T e P ==

5  Dielectric Loss Factor 1% <0.4 a
6 SHRINKAGE@160°C for 15 Hours % <2
7 SHRINKAGE@AmbientTemp. % <05
'8  Water Absorption @ Ambient Temp. % <05 |
9 | Water Absorption @ 100°C % <05 |

21.2 Type of Fiber: FRP with Aramid / Kevlar/ any other suitable FRP material,
qualifying the above properties shall be used as fiber for the Insulating Tube.

2.1.3 | product Qualifying Requirement (Other): The FRP fibers should be wound &
impregnated with hot curing epoxy resin in vacuum/ pressure in a manner that the
supplied insulating tube should be void-free & also should be free from any
structural defects & further essentially achieve all the above defined electrical,
mechanical & other physical properties as stated in 2.1.1. The epoxy used in the
Insulation Tube should also be compatible to Hydrogen Gas, which is used as
cooling medium in a manner that the safety is ensured in case of any possible
arcing or any possible discharge conditions thereof during operation.
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The final insulating tube shall have excellent Chemical Resistance (no corrosion or
chemical etching) against both i) organic acids & ii) inorganic acids.

The shape of the “Insulation Tube” shall be in accordance to the approved drawing.

METAL INSERTS

Profiled “metal inserts” as per approved drawing shall be machined using NC
machining from mechanical grade “aluminum alloy” (described in the supplied
drawing) as per (DIN/BIS/IS standards).

The “aluminum alloy inserts (flanges)” shall be joined to the “epoxy tube insulation”
using a hot curing adhesive or similar (which is compatible to hydrogen gas as
coolant) and joined in @ manner that structural defects & leakages are avoided in
the joining.

The bonding between “insulating tube” & “metal inserts (flanges)” shall be done
without roll pins /threaded bolts/ cross bolts etc. The bonding should essentially
withstand specified mechanical forces, besides should offer leak-tightness for use
in differential pressure applications.

The “aluminum foils” of 0.25 mm thickness should be wounded at prescribed
positions in the supplied drawing (Drawing No. RD DG 4 26 1133 3001-1)

The last aluminum foil should be connected/grounded by suitable arrangement to
aluminum flange/metal Insert (Drawing No. RD DG 4 26 1133 3001-3)

Sharp corners at the edges of aluminum foils to be rounded/folded suitably during
winding process in order to avoid high electrical stress point.

FACTORY TEST

Dimensional report of the insulation tube as per the standard procedure.

Mechanical load bearing capability (Tensile Strength, 30 kN + 10%) for the jointed
Insulating Tube and metal insert to be ensured.
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PSICHO001 SPECIFICATIONS FOR Drg.No. RD DG 4 26 1133 3001
Version 1 and Version 2
FRP Tube Date 03.05.2016
Product THDF-500
4.0 QUALIFYING REQUIREMENTS:

4.1 | The supplier shall be of National / International repute with proven record and
should have supplied similar material/s for gas insulated switchgear and/or similar
applications.

5.0 GENERAL

5.1 Metal Flanges shall be free from any sharp corners. Wherever not specified in the
drawing, a radius of R 0.5 mm shall be provided at unspecified corner/Edge.

52 | The components shall be packed individually in appropriate packing with moisture
absorbents, so as to prevent transit damages due to moisture ingress.

5.3 | The components shall be guaranteed for a period of 12 months from the “date of
receipt” of material at BHEL Stores against all manufacturing defects.

5.4 | Proper sealing between “Insulating Tube Assembly” and the “Metal Inserts” by
suitable “O-ring” and “filling material” to be ensured.

— In case of any doubt in technical specifications, the Supplier shall contact BHEL in
writing for clarifications.
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