A.4A1.

Critical issues for the HV & EHV XLPE cables of today and tomorrow
AD Campus, JO Bostrom, RN Hampton, H Lennartson, A Smedberg & D Wald
Borealis AB, Stenungsund, 444 86, Sweden

Crosslinked polyethylene (XLPE) has a long track record for use in power cable
applications. XLPE is now being used as the insulation system of first choice for a large
number of High Voltage (HV) and Extra High Voltage (EHV) cable systems [1]. These systems
are in commercial operation and the cables display very high levels of reliability.

At the present time there are some clear trends

major projects with EHV XLPE (Abu Dhabi, Barcellona, Berlin, Copenhagen,
Dachaoshan [China], Dublin, Mystic [USA], Seoul, Singapore) cables are being successfully
installed [2 = 11]

high electrical stresses are being used enabling XLPE cables to match the dimensions of
paper insulated cables - Warwick 132 kV [3], Consolidated Edison 345 kV [4]

innovative moisture barriers being used to facilitate easy installation - foil sheath with
robust HDPE jackets

significant improvements in quality continue to be made [13]

the amount of XLPE Transmission cable is increasing rapidly

The reliability of cable systems depends on a number of attributes, which include correct
design procedures, care in cable manufacturing and use of high quality XLPE compounds.
This contribution will examine the advances that have been made with XLPE Transmission
Cables (above) and examine how we might solve the challenges that stand in front of us.

In the future the challenges are likely to include

reduced size - the space available for the installation of cables is always at a premium,
therefore there is a growing need to fit cables into smaller spaces, thus ever higher electrical
stresses are required [13].

increased outputs - as the need for XLPE power cables continues fo increase supplying
the requirements of utilities will become a great challenge

increased lengths - lower installation costs & improved system reliability. The changes in
cable design require different performances from traditional components within the cable.
This will affect both the material technology and the test protocols that are employed.

REFERENCES

1. 400 kV XLPE Cable going underground; Modern Power Systems; March 1999 pp35 - 37

2. Gregory B; Cables into the 21°' Century; IEEE Winter Power Meeting Singapore 1999

3. Bartlett AD, Attwood JR, Gregory B; High Standards for Modern HV Power Cable System
Environments; CIRED 14™ Int Conf on Elec Distribn, IEE Pub 438 Paper 3.5.1

4. Karlstrand J; Retrofit XLPE Cable Systems for the EHV Range; IEEE Winter Power Meeting Singapore 1999

5. Andersen P, Dam-Andersen M, Lorensen L, Kjaer Nielsen O, Poulsen SH, Hansen BS, Tanabe T, Suzuki
S, Development of a 420 kV XLPE cable system for the Metropolitan Power Project in Copenhagen’,
CIGRE 1996 21-201

6. Henningsen CD, Muller KB, Polster K & Schroth RG, ‘New 400 kV XLPE Long Distance Cable Systems,
their first application for the power supply of Berlin’, CIGRE1998 21-109.

7. MT Brown; First US installation of 345 kV Solid Dielectric Cable; ICC Fall 2001 Atlanta Cable Systems
Subcommittee

8. E Bergin, J Daly, B Thunwall; First 220 kV extruded insulation feeder cable in Ireland; CIGRE 2000
21-03

9. "First 525 kV XLPE extra high voltage cables destined for Dachaoshan”; Modern Power Systems;
December 2000 pp39 - 41



26

10.

Pohler S, Bisleri C, Norman, S, Parmigiani B & Schroth RG, ‘EHV XLPE Cables, Experience,
Improvements and Future Aspects’, CIGRE2000 21-104.

. Gregory B, Monteys J, Barris S & Mendez JM; Installation of 220 kV XLPE cables in a tunnel

installation whilst minimising electromagnetic induction in communication cables; JICABLE 99 148 —
153.

. Bostrom JO 7 Smedberg A; Modification of XLPE base polymer for enhanced cable productivity; ICC

Fall 1999 A1D, 1.

. Hampton RN, Bostrom JO, Marsden E, Campus A “Reliable HV&EHV XLPE cables”. CIGRE 21 2002

paper 21-105.



