Case Study

Circuit Owner: CPS Energy (San Antonio, Texas, U.S.A.)

Cable: 35 kV, XLPE: 1/0 (53 mm?) 9,900 ft (3,000 m)

Problem: CPS Energy had been using cable injection to increase reliability for
8 years and wanted to try the newer Novinium method

Solution: Novinium™ Ultrinium 732/40 for high soil temperatures

CPS Energy is the USA’s largest municipally
owned energy company providing both
natural gas and electric service. Acquired by
the City of San Antonio in 1942, they serve
more than 640,000 electric customers and
more than 310,000 natural gas customers in
and around San Antonio, the eighth largest
city in the United States. Proceeds from CPS
Energy remain in San Antonio and account for
more than one-fifth of the City's annual
operating budget for police and fire
protection, street improvements, parks and
other services.

CPS Energy maintains the very highest
standard of service to its customers.
Consequently  they apply rejuvenation
preventatively to avoid future outages. CPS
Energy has been executing an extensive cable
injection program for nearly a decade. When

Novinium’s advanced technology  was
introduced, CPS Energy tested the new
process and fluid.

Some of the advantages that were

demonstrated during this project included:
fluid formulated for high temperature soils
and longer life, safer non-flammable fluid, a
single-visit, single-switch™ injection method
that avoids the safety issues of soak bottles
left behind after Iinjection, and standard
components which do not interfere with
normal operations.
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San Antonio Texas sits in hypothermic soil
conditions (orange). The average annual
soil temperature at cable depth is between
22°C and 28°C. That is about 10°C warmer
than the cool mesic soils (green) where the
first generation technology was designed
to operate. Each 10°C changes the rate
rejuvenation fluid permeates through the
cable and exudes into the soil by about a
factor of three. Fluid in the soil does not
improve the dielectric properties of the
cable. Three times faster exudation means
three times shorter life. Novinium tailors
the chemistry for each cable based on
ambient soil temperatures and loading
considerations, to provide 2 to 4 decades of
post-injection reliable life. To learn more

about the molecular thermo-dynamics of
rejuvenation fluids see “Accelerated Aging
of Rejuvenated Cables —
available at:

Part I & 11”7
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Rick Lopez, CPS Energy Director, Distribution
Engineering, said, “CPS Energy has been
executing an extensive cable injection
program for close to a decade. During that
period CPS Energy has been able to reduce its
overall URD failure rate by about a factor of
four. Continued proactive cable injection is
utilized to stay ahead of the failure curve in
the over 560 miles (900 kilometers) of
problem cable vintages which remain to be
rehabilitated. In the winter of 2006/07, CPS
Energy tested the new Novinium technology
for the first time on circuits which were
terminated with 35kV large-interface elbows.
This style of elbows has proved problematic
with the first generation of technology due to
the high electrical stresses at the elbow
injection port, which have experienced
occasional failures and have sometimes
resulted in fires.”

Mike Robles, Unit Supervisor, Underground
Distribution Engineering added, “Novinium
faced some challenges too. It was the first
time that Novinium injected these 35kV large
interface elbows, which have short conductive
inserts. The first injection adaptors that
Novinium brought to the job did not always fit
our cable properly because the insulation
thickness was not uniform. The Novinium
craftsman proceeded without a proper fit and
several elbows failed as result. Novinium
went back to the drawing board and improved
the injection adaptors and procedures. On a
second try, the redesigned injection adaptors
and revamped procedures worked without a
hitch. Novinium identified the root cause of
the problem and worked quickly to
resolution.”

Didelphis
- virginiana

large interface elbows are a
particularly difficult engineering challenge
for old-style injection elbows. Opening an
energized port into a dead-front device is
inherently risky. These risks are
documented in U.S. Patents 6,517,366 and
6,929,492. The Novinium injection process
circumvents all of these issues. A leak-
proof injection adaptor is installed in a
state-of-the-art standard elbow. All craft
and rehabilitation activities are performed
on de-energized and grounded circuits.
Technicians have less exposure to energized
equipment and there is no potentially
energized equipment left in transformer
cabinets for months after the Initial
injection.

These safety improvements are welcomed
by all the local residents including this
opossum (didelphis virginiana) mother as
she nests in this San Antonio transformer.

The complete CPS Energy failure analysis is appended to this case study.

©Copyright Novinium, Inc. 2007. All rights reserved. Novinium®, Ultrinium™, Tailored Injection™,
Tailored Formulation™, Perficio™, N-Rex™ and Single visit — single switch™ are trademarks of
Novinium. Novinium has patents granted or pending including:

« UV blocking treatment fluids (U.S. Patent 4,870,121)

« Ultrinium™ sustained pressure injection method (patent pending: US2005 0189130 A1)

« Ultrinium™ formulation optimization injection method (patent pending: US2005 0192708 A1)
« Injection Adaptor (U.S. Patent 7,195,504 and other pending patents)

« Perfectium™ single switch injection (patent pending: US2006 11379979)

« Formulation of Ultrinium™ & Perficio™ components (patents pending)
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