Improvements in superabsorbent water blocking materials for new power cable applications.
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In recent years, the producers of superabsorbent cable water blocking materials have witnessed two significant trends -a surge in the market demand for tapes and yarns for power cables and a clear trend away from “screen only” water blocking of power cables towards complete longitudinal water blocking of power cables. As a result, material producers must understand the unique requirements for these new applications and develop materials that are fit-for-purpose. Interestingly, these changes have taken place despite significant improvements in the water-tree resistance of XLPE insulation.  This fact points to industry rationale to water block cables for more than just the prevention of water trees.  Two stated interests are prevention of insidious corrosion to metallic cable components and avoiding the painful increase in cable repair costs when water catastrophically invades a long, rather than limited, distance into the cable.
It is well accepted that the increased demand for materials used to water block power cable screens has increased in step with the recent surge in worldwide demand for power cables. It is equally clear that the water blocking design targets given by electric utilities and cable producers have expanded dramatically to also include:

· circular conductors, 
· segmented conductors, 
· the interstitial areas in multicore MV cables, 
· steel wire armoring and 
· steel tape armoring.  
These new water-blocking challenges are the focus of this paper.
In their effort to understand the market forces driving these new water-blocking challenges, tape and yarn producers have learned from industry experts that failures of the water seals in power cable joints are on the increase. As a result, some utilities have experienced a corresponding surge in cable damage due to water ingress and have focused renewed interest on reducing the vulnerability of their cable networks to water damage.  One plausible root cause of the power cable joint problems is the general reduction, post-privatization, of the cable installation, splicing and commissioning skills available in-house to power utilities and the parallel trend toward subcontracting of cable installation via lowest-price tendering. Others postulate that population shifts from rural to urban areas highlight the direct correlation between population density and the cost of cable repair and maintenance. The net result is a shift in emphasis in some markets from the unit price of the cable to the life cycle cost of cable networks.
With these interesting trends in mind, this paper will address the new materials and techniques specifically developed for water blocking of a broad range of power cables, the verification testing of both the long-term and short-term thermal stability of these materials and other tests performed to assure the materials are fit-for-purpose. Emphasis will be placed on the technical performance of water blocking tapes and yarns used inside power conductors, verification testing of the thermal stability of super-absorbers under a broad range of thermal and chemical conditions, the economics of water blocking materials and a novel water blocking material designed for use in multicore MV cables.

