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Our business development representatives would be pleased to meet with
you to discuss the needs of your organization. From routine maintenance
services to complex network developments, we are confident that Power link
can enhance the cost-efficiency and reliability of your power transmission
assets.

Please contact either lan Nichols or Henry Hawes.
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Cooling control responds before the top oil & winding temperature rises
Nots: For every 6°C rise in temperature over 98°C, the ageing rate doubles (IEC Thermal Model)
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0il Temperature

Cooling Switching

Conventional

DRMCC
'SMART" Cooling

Time
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Improving Silica Gel Reactivation

Silica gel desiccant reactivation is a common operating procedure regularly used and
performed to remove moisture from saturated material.

Silica gel is used throughout industry to adsorb moisture and maintain low relative humidity
thereby preventing product contamination and degradation. Silica gel is capable of adsorbing
up to thirty percent of its own weight of water vapour.

The majority of Transformer Breathers used by the power generation industry contain
indicating silica gel. Silica gel is available in two primary types indicating and non-indicating.
The indicating property is achieved by impregnation with cobalt chloride sait which is
sensitive to watér vapour.

See caution note as cobalt chloride impregnated silica gel is now carcinogenic.

Ineffective reactivation control can result in Transformer Breathers being maintained by up to
three times more than is necessary.

Shorter maintenance periods have an impact on both time and cost.

The use of valved Transformer Breathers has eliminated the need to maintain the oil seal
fluid level and combining this with improved reactivation contributes to further savings by
extending the average maintenance period.

This article suggests a number of simple improvements to improve the practice and

procedures for reactivation of silica gel.



The Brownell 1005 reactivator being filled with cobalt chloride impregnated silica gel.
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Graph indicating the rate of moisture loss during reactivation from the:Brownell 1005 desiccant:reactivator,

Indicating Silica Gel
Indicating silica gel is used throughout the power generation and transmission industry for
Transformer Breathers to protect the heat transfer cooling oil from moisture (condensed
water) contamination. One of the principal reasons for the use of indicating silica gel is its
ability to release adsorbed moisture when heated to a temperature of over 100°C. This

means it can recovered and used again. Indicating silica gel can theoretically be reactivated



a number of times. This will depend on several key factors including the environmental

conditions during use the reactivation temperature and reactivation procedure.

[ e

The Brownell 1005
reactivator being filled with
Envirogel.

Although this may seem a simple procedure inadequate control and poor process techniques
can have a major impact on maintenance schedules by reducing the average time between
reactivation and replacement of exhausted indicating silica gel. indicating silica gel is a
silica-based material capable of adsorbing 25% of its own weight in moisture. The most
widely used indicating silica gel was impregnated with cobalt chloride that gives the silica gel
its activity saturation indicator changing from a blue colour to pink when a 10-12% moisture
loading (by weight) of the desiccant is exceeded.
Warning

Cobalt chloride impregnated silica gel has now been classified as carcinogenic.

Beaded indicating silica gel is the best material to use in transformer breathers as it provides

high resistance to attrition (dusting breakdown) during handling and regular bed packing



providing uniform flow rate characteristics. The saturation indicator changes from a blue
colour to pink when the silica gel requires reactivation or replacement. The saturation
indicator can be directly related to the equilibrium relative humidity of the fluid (oil).
Maintaining the moisture level of oil to a maximum of content of 15 PPM is a typical
requirement.

The Brownell alternative to cobalt impregnated silica gel is ENVIROGEL ENVIROGEL can
be safely reactivated.

Warning
It is an essential safety requirement that the outlet exhaust vent from the reactivation
equipment is piped to the outside of the building/room into an adequate ventilated space.
If you require any specific advice for reactivation of desiccants please call our help lines or

e-mail for assistance to partridgem @ brownell.co.uk

The Problems
One or a combination of the following factors can affect effective reactivation;
1. Failure to achieve an equal temperature of more than 100 C throughout the entire

Silica gel desiccant.

2.An inadequate supply of hot air to carry away the moisture driven off during

reactivation.

3.Considering the reactivation process is complete when the activity indicator of the

Silica gel displays an active colour.



4.Overheating during reactivation which can cause damage to the desiccant

5.structurereducing the moisture adsorption capacity.

6.Use of the wrong type of equipment for reactivation.

7.Attempting to reactivate silica gel, which has been contaminated with oil.

8.Not storing reactivated silica gel in a sealed airtight container.

Industrial Examples

There are a number of examples of poor reactivation processing currently used in industry.

Many poor reactivation procedures derive from a less than clear understanding of simple
procedures and controls required which will considerably improve the reactivation process.

Many users consider placing silica gel in a warm oven as an adequate method to remove
headsorbed water.

The use of gas ovens should be avoided and microwave cookers are likely to damage the
structure of the silica gel.

The Effects

Silica gel which has been subjected to temperatures in excess of 150°C is likely to be
discoloured to a brown or blackened state. If the silica gel has been subjected to overheating
the adsorption capacity will have been adversely effected. If silica gel that has been
contaminated with oil is reactivated the adsorption capacity will be effected and the oil
contamination could be readily transferred to silica gel contained in the reactivation unit.

Silica gel, which has a brown colour and emits odour during storage or reactivation, is often



an indication of contamination. The reactivation of contaminated desiccant causes the oil to
solidify within the structure of the desiccant resulting in a 50% reduction in adsorption
capacity.Health and safety consideration must always be given to the reactivation of silica
gel. It is an essential safety requirement that the outlet port of the reactivation equipment is
vented to an atmosphere which is external of the workshop or facility where the process is
being carried out.The use of an adsorption filter may also be necessary if there is a risk that
unidentifiable contaminates may be expelled during reactivation.

Silica Gel Activity Saturation Indicator.
One of the most important factors from the above to understand is the meaning and purpose
Of the activity indicator. When new or replacement desiccant is supplied by the manufacturer
the desiccant will have a maximum moisture loading of 2% by weight.

The desiccant will therefore adsorb 10% moisture loading which will cause the activity
indicator to change from a blue to pink colour. At this time the desiccant must be recharged
or replaced. The activity indicator changes colour on a narrow band of approximately 2%
moisture content and this is the primary cause of poor desiccant reactivation.

When the desiccant is heated the activity indicator will change from its saturated colour to its
active colour early in the reactivation process as a consequence of the narrow change band.
If the desiccant is considered to be reactivated at this time the residual moisture loading

could be as high as 10%. The desiccant has therefore not been reactivated to remove the
adsorbed moisture to the 2% level as supplied by the manufacturer.
When the desiccant that has been poorly reactivated is used the activity indicator will change

rapidly from the active colour to saturated indication depending on the duty cycle and the



weather.

The desiccant will require reactivation and so the cycle begins again at much shorter
Intervals than the original desiccant charge.Any of the above factors for poor desiccant
reactivation will have a similar result of the activity indicator changing rapidly following
reactivation. Improving the reactivation process is simple and often only requires a
modification to existing procedures.

The Solution
When reactivating desiccant it is vital that the activity indicator is not used to control the
process as previously discussed.

1. As a general rule saturated desiccant will require a minimum of 4-6 hours at a

temperature of between 105-130°C throughout the entire desiccant bed for the

reactivation process to be effective and reduce the adsorbed moisture to less than 2% by
weight.
Caution
Some desiccants are seriously damaged and can release toxic chemicals if overheated.
2. Reactivation should be carried out in a ventilated electric oven. A sealed oven will
limit the moisture liberated and prevent efficient reactivation. Gas ovens and
microwave cookers are also not suitable for reactivation.

3. Devices that pass warm air through the desiccant bed changing the activity indicator

to blue should be avoided.

4. Ideally after reactivation the desiccant must be placed in a sealed container and

allowed to cool. The reactivated desiccant should not be stored in a warm oven at



60°C as this will cause partial saturation of the desiccant although the activity
indicator may remain stable.
There are a number of proprietary reactivation equipment’s available on the market.
Typical equipment should be able to reactivate 25 kilograms of saturated silica gel
using a standard 13amp domestic supply.
6. To validate reactivation efficiency a fundamental weight loss test conducted before
and after processing will provide the amount of moisture loss data.
A supply of pre-heated air is an integral requirement for an efficient reactivation
process. For saturated desiccant a minimum air flow of between 5-10 cubic feet per
minute.
Conclusion
The process of reactivation requires the application and achievement of a number
of simple controls for optimum efficiency. By following and adopting the above

reactivation practice and procedures we are confident you will record improvements

for the maintenance time and performance of the silica gel.
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Bushings

TransGrid has a bushing population of approximalely 1685 bushings. They are predominantly installed in lranslormers and
reaclors and are the means by which a 11V conductor passes thiough eartlied metal work. All HY bushings are of a condenser
consliuction and generally lake one ol the following forins: Ol impregnated paper, fesin bonded paper (SRBP),  Nesin
impregnaled paper.

As is the case wilh any solid or liquid insulalion, aging and degradation ol insulating properlies will occur as a resull of
prolonged eteclrical, thermat and mechanical stiesses and il is [hese laclors thal will generally determine the lile expectancy of
bushings. Genesally a service fife of 30 years coutd be expected from busliings provided other faclors do not come info play.
SRBP bushings by e nature of thelr manufacture have a much higher level ol faifure than the olher lypes as a resull of
defamination of (he fayers and void formation.

Bushing failures olten have far reaching eflecls that extend beyond the loss of bushing itsell as olien a lailure may lead lo the
loss ol a transformer through fire.

Maintenance on bushings is generally inlegrated into the lransformer mainlenance and involves the measurement of DDF via a
lest point focaled on fhe lange. Where no such test point exists assessiment ol the bushings condition becomes diflicull unless il
is removed tiom e lransformer.

Conlrol Systems

By 2002-3, \he Yass 330kV substalion will need lo undergo a major relurbishment of its control and alarm schemes including the
teplacement of mosl of ils swilchyard cabling. Depending on ihe lechnology adopled, this replacement work may also include all
ihe proleclion and melering schemes. However, more recent plans for Yass now indicale Ihat the complele subslalion may need
10 be replaced by 2004-2005 and Iherefore any proposed relurbishing work will be cancelled.

The techniques and refuibishing melhods proposed for Yass will now be considered for olher 330kV substations such as Sydney
Soulh by 2004 and Sydney West, Sydney North, Canberra and Daplo in hiture years.
Other Substation Plam

Other equipment such as disconnecfors, eailly swilches, cables, light and power circuits, fire fighting equipment, securily
equipment, efc. are all monitored and refurbished or repfaced as requited.

Subslation Property and Buildings

All buildings, fencing, roads, civil structures, drainage Sysiems, landscaping, environmental buller zones and other services are
nonitored and relurbished or replaced as required. Redundant bulitdings in need of extensive mainlenance will be progressively
demolished.

2. Transmission Lines

Routine Maintenance

A rouline mainlenance strategy is in place to ensure Ihat all iransmission line struchures are regularly inspected. The inspections
aim fo delect likely component aging or defecls such thal remedial work can be underlaken o ensure no loss ol supply will
occur. The location of the assels, past performance and the malerial or lorm ol constiuclion determines Ihe inspection inlervals.

Inspection cycles have heen reviewed and categorised into maintenance regimes based on past perlormance, current condition
and line importance. Alt transmisston Hines are viswally inspected al least once per year

15



A summary of mainlenance requiremenls is shown in the lable below:

Construction Risk Category Inspecilon Requirements

Steel Tower, Steel Pole & Concrete Pole High Annuat Ground Palio!
Annual Aerial Patrol
10 yearly Delaited Aerial Palsol

Medium Ground & Aerial Pahiols in allernale years
10 Yearly Delailed Aerial Patrol

Low 3 yearly Ground Palrol
In olher yeais an aerial paltol
10 yeatly defailed Aetial Patrol

Wood Pole High (Structural Goncerns) Staggered Piogram including:
* Groundline inspection & trealment 3 yearly
* Climbing inspection 3 yearly
* 3 yearly aerial palvol

High (Vegetation Concerns) Groundline inspeclion & lreatment 6 yearly

Climbing inspeclion 6 yearly
Ground inspeclion in years no climbing or groundline inspeclion
Annual aerial patrol

Low G ine inspection & | 1 6 yearly
Climbing inspection 6 yearly
Alternating ground & aesial patrols in years no climbing

or underground inspection

Non-Routine Maintenance

A major facel of the non-routine maintenance is easemenl vegelation control where growth rales of plants and lrees are largely a
lunction of climatic conditions and as such cannol be predicled very far in advance. Where necessary suilable access to lhe lines
is provided and maintained.

In some instances lype defects, such as insulator degradation, can be identlified and exira resources channelled lo determine the
exlent of the problem or lo apply corrective action.

Major Operaling Projects

No major issues exist with transmission lines {hal require rectilication in Ihe shorl lerm. A number of emerging medium o long
lerm issues have been identilied. Detailed long-lerm stralegies are being developed to manage these emerging issues.

A number of current minor issues and lheir slralegies are shown below.

Insulalors

Where problems are identified with insulalors, or where insulators are in excess of 25 years old, balches of thal type of insulalor
are taken out of service for lesting. Should lesling confirm a type problem then a strategy is developed lo deal with il. Conversely,
il the problem is an isolated one, then a walching brief will be maintained on Ihal type of equipment.

Qverhead Earihwire Replacement

Earthwire is replaced due to faull rating limilalions or corrosion problems. Fault rating limitations have occurred on sections
close to subslations where fault levels have risen over lime. There has been a program over several years lo uprale lhese sections
lo meel their expected duly cycle. Olher tines will be reviewed when upgrading of lines/subslalions is proposed.

Galvanised steel earthwire close to marine or indusltrial environments suffers from acceleraled corrosion. Amongst the most

susceplible are lhe lines between Sydney and Daplo, which are showing significan!, pilling of the sleel slrands. Replacement is
programmed for completion by the end of 2001.
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Vibration Dampers

Some 132 kV lines were originally instalied wilhoul vibralion dampers. Faligue of strands has occurred due to Lhe lack of
damping capability on the spans, which in some cases has lead lo the conductor failure. A stralegy has been developed whereby
alt remaining undamped lines are fitled wilh dampers in accordance with current design practice.

Woaod Poles

Wood poles are generally replaced lollowing detection of signilicant defects during routine maintenance. In the past ess than 1%
of {he pole population has been replaced each year. Howeves, lhe delect rate is anlicipaled to increase 1o 4% over the nexl len
years as the wood poles reach their average life expeclancy. A slrategy has been established lo replace wood poles wilh steel or
concrete poles which will reduce the anlicipaled ‘peak’ in replacemenl rales and provide infrastructure with low maintenance and
long life. Significant rot has been identified in poles on several lines requiring considerably higher replaceinent rales and these
lines are programmed to be the first in the replacement stralegy.

Composile Wood Pole Siruclires

A number of wood pole lransmission fines were upraled in the past by Ihe use of wood pole exlension joined to the exisling poles by
sleel jointing sleeves. These composile pole struclures raised the conductors allowing increased thermat raling of the circuil.

A number of issues have arisen with respect lo these struclures including pole rot occursing behind the jointing cylinder. A
stralegy has been implemenled to replace these slruclures al high-risk localions. A progressive program is 1o be undertaken lo
rebuild these lines 1o steel or concrele construction as their condition warranls.

Grillage Foundations

Early praclice in slee! tower construclion, particularly where access was difficull, was lo place a steel quadraped on the bottom of
each tower leg and back fill with earth. Over lime the reaction of the acids in the soil have slowly corroded Ihe zinc coaling and
now the sleel o many towers. Early slralegies here have locussed on encasing lhe leg with concrele 1o prevent (urlher corrosion.
A more cosl effective and quicker method using sacrificial anodes has been developed to protect \he remaining steel of the tower
foundations. All applicable sleel lowers are expecled to be lrealed by 2003.

Concrele Poles

Corrosion of the sleel reinforcing in concrete poles has been noliced in areas with high water tables of high saline content.
A small number of existing poles will need 10 be replaced within the nex) 10 years.

3. Underground Cables

The 330kV Sydney South — Beaconsfield Wesl Cable 41 circuit was commissioned in 1979. The cable and cable accessories
were manufaclured and installed by Sumitomo/Japan under Conlract 2609 (Milsui). This is currently TransGrid's only high
vollage cable (oulside substation boundaries), until the commissioning of the nexl 330kV cable 42 from Sydney South lo the new
substation at Haymarket in fate 2003.

Routine Maintenance

Routine maintenance is carried out in accordance with the TransGrid Underground Cable Maintenance Policy. The principles
involved include:

¢ Cable route patrol and mainienance

* Reading and recording of cable ftuid pressure gauges

» Checking ol accuracy of cable pressure alarms

¢ Sampling and tesling of cable Huid

* Inspection of cable sealing ends

» Tesling ol cable outer shealh and tink box maintenance

* Moniloring of joim movement



The frequencies ol these aclivilies are sel oul in the Policy.

Non-Routine Maintenance

Due to the nature and location of the underground cable in public roads and loolways, various defect repairs and modilications
not covered by Rouline Maintenance are carried oul. These need to be assessed on a case-by-case basis.

Major Operating Projecits

Temperature Moniloring and Real-Time Raling

The thermal raling of Cable 41 has recenlly become important for a number of reasons:

* Increased loading, particularly during summer days, has meant thal currently applied cyclic ralings are being reached on a

number of occasions. in addition, contingency considerations mean that the ability to oblain outages on olher critical items of
planlt in the Sydney area is becoming increasingly limiled;

* Investigalions by TransGrid have identified the capacily lor salely increasing lhe raling of lhe cable under a number of
operaling conditions; and

 Recent information on the thermal impacl of deeply buried seclions of cable has idenlilied he potential for "hol spols™ in the
cable that could accelerale cable paper delerioration al these focalions and affecl long-lerm cable reliability.

Preliminary assessments have indicaled that the maximum operalional benelil and risk control will be oblained by the
implementation of a real-time cable raling system. This syslem is designed to measure cable sheath and soil temperalures at a
number of critical locations and lo compule normal and emergency cable ralings available in real time. This work is expecled to
be completed by 2003.

0il Syslem Modifications

A number of oil system modifications are required. In summary Lhese are lo:

* Increase the surplus oil volume in the cable oil system to improve cable security;
* Replace or refurbish oil pressure gauges;

 Evaluale differential pressure gauges, and il successful implemenl a differential (phase to phase comparison) pressure alarm
syslem which is expecled (o be considerably more sensilive than the curren! system;

* Qverhaul pressure alarm swilches.
This work will be compleled by 2002.

Civil Works

The civil slructures associaled with the Cable 41 circuil are beginning lo deleriorale. Remedial work is necessary to prevent more
exlensive damage resulling lrom Lhe problems being neglecled.

These repairs are scheduled for complelion by 2002.
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7. Environmental Strategies

TransGrid's Environmental Plan describes the elemenls ol ils Environmental Management Syslem and the Business Unils
responsible for those elements, while TransGrid’s Environmenlal Manual describes the procedures and praclices involved.

Environmental Aspects of Substations

Substations may impact on the environment through their visual appearance, noise emission or escape of oil.
Native trees and shrubs are planted around substations, to promote nalive species and reduce the visual impact of substations.

Noise emissions from transformers are reduced by construclion of suilable enclosures or walls where necessary. A program for
replacing air-blasl circuil breakers with quieter SF6 circuit breakers is in place.

TransGrid subslations are designed and sited to minimise their impact on the environment. All sites have environmenlal
response systems designed o ensure thal, in the evenl of equipment failure, the surrounding environment is unalfected. Major
oil-filled plant, such as transformers, is located within bunds. Secondary, and on some siles lerliary oil conlainment systems are
inslalled, to prevent the escape of oil from the substation to the surrounding environmenl.

Environmental Aspects of Transmission Lines

Before construction of a new transmission line, exiensive community consullation takes place.

An environmental impacl stalement is prepared, which assesses all the known possible environmental impacts of the consltruction
and (he operalion of the line following construction. The stalement is publicly exhibited and submissions from interested parlies
are encouraged. A program lor managing construclion and maintenance of the line following construclion is then implemented,
based on the findings of the Environmental Impac! Slalement and submissions received.

Procedures for mainlenance of lransmission line easements have been developed with the aim of minimising environmental
impacls. Low growing native shrubs and lrees are encouraged on easements.

A database is used to assist with easement maintenance. It conlains all relevant environmental inlormation about each easement,
including the location of rare and threatened flora and fauna species and habilals, prolecled lands and rivers, archaeological
relics, heritage siles and properly owner requirements.

Environmential Initiatives

TransGrid is involved in a number of environmental projects.

TransGrid sponsors nine shade-houses throughout NSW, as part of Rotary’s *Trees for 2000° program. Local school children
raise native seedling in the shade-houses. Landcare groups plant the seedling in places needing vegetalion.

TransGrid is also providing sponsorship for Greening Australia’s “Corridors of Green™ and "Greengird” projecls. TransGrid's
contribution has helped provide 1,000 lrees for planting by school children along Ihe Barton Highway between Yass and
Canberra. Property owners, local Landcare and communily groups in Yass area are involved in the "Greengrid” project, planting
trees and shrubs to enhance the local environmenl and augment the habitat of the Superb Parrot.

The lllawarra Greenhood Orchid, Plerostylis gibbosa, is a rare and endangered species of plant, lound near Lake illawarra.
TransGrid, together with the National Parks and Wildlife Service, the University of Wollongong and the Wollongong Native Orchid
Sociely, is prolecting and preserving the Orchid and its habilat.

TransGrid is the sponsor ol the Kooragang Wetlands Rehabilitalion Project, in ihe Newcaslle area. A new visitors cenlre shows
lhe importance of Coastal Wetlands to the local environment.

TransGrid has joined the Greenhouse Challenge, a joint initialive developed by induslry and the Federal Government, lo
encourage organisations to reduce emission of greenhouse gasses. TransGrid has identified a number initiatives Lhal will be
undertaken as part of the program, including reducing usage of paper producls, minimising energy use where possible and
promoting tree-planting. A co-operative agreement will detail TransGrid's commitment to impiementing the initialive. Fach year,
TransGrid will report its progress to the Australian Greenhouse Olfice.

85



R
(o TR R IR - RIS

4.4 Assel Disposal Stralegies
4.4.1 lnlroduction

Assels are ol value lo TransGrid only in so much as they continue 1o cost elfectively support he delivery of the required service. Once
{liese assels no longer provide the tequired level of service Iheir worth lies only in the benelils to be gained lrom their disposal.

Asset disposal is therefore the linal slage in he assel lile cycle and its proper planning and management is an integal parl ol
TransGrid's Nelwork Managemenl Plan,

TransGrid's Assel Disposal Strategies mainty encompass two broad types ol assels. The tiist involves real properly holdings and
the second involves general assels such as buildings, sliuctures, planl and equipmen.

Ailhough real properly assels normally have high vatues and their disposal ofien involves more complex planning and linancial
issues, the general disposal processes lollowed within TransGrid are very similar lo the disposal of all olher types assels.
Therelore this Seclion of Ihe Asset Managemen! Plan oullines these general disposal shialegies.

A.4.2 Assel Disposal Planning

TransGrid's Asset Disposal Planning involves a delailed assessment of those assels idenlified in the Planning/Capilal Investiment
Strategies and Assel Management Stiategies thal are no longer required, or no longer eflectively meel their service delivery
outpuls al the towest long lerm cost lo TransGrid. This allows TransGrid to cull redundant assels that might olherwise reduce
ellicient and ellective service delivery.

Disposal planning incorporales Iwo separale elements:

* {he detailed assessment ol assels idenlified as surplus, and

« the analysis and implementation ol the physical Disposal of the assels.

An assel is identified as surplus when one of ihe following occwrs:
o |he assel is nol required for the delivery of service, either ceurenlly or over the fonger planning lime lrame,

« the assel becomes uneconomical lo maintain or operale which could be due advances in lechiology, social expeclations,
changing demographic palterns or the economies ol scale made possible by new service capacily,

* (he assel wears oul o1 becomes uneconomical to repair or 1elurbish.

Once an asset Is idenlilied as surplus, its physical disposal will depend on one or more of the following:

whelher or not there are nct disposal benelils 1o TransGrid, eiller in financial or olher teins such as management, supervision
and slorage,

whether or not there are secondary (non core) service obligations associated wilh the assel which diclate ils relenlion, lor
example herilage, open space or olher social enviromental consideralions,

whelher or not disposal can be cairied oul without adverse impacls on Ihe physical environmenl,

.

compliance wilh any Legislative requiremenis stich as lor Asbeslos and Polychlorinaled Biphenyls (PCBs),

whenever considered fikely thal some under-ulilised or suiplus assels may be ol significant value o olhier agencles such as
NSW Eleclrical Dislribulors, such agencies are adviscd ol the assel’s availability

"4.4.3 Assel Disposal Stralegy Process
TransGrid's Assel Disposal Stralegy Process is a slruchired and systemalic process aimed al ensuring the assel porliolio
comprises only ol assels (hal efleclively meel |heir service delivery requirements al the fowesl long term cosl. The processes

involved are therelore directly linked wilh TransGrid's Service Delivery Stralegies, TransGrid's Planning/Capilal lnvesiment
Stralegics and TransGrid's Asse! Management Slialegics.
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The Disposal Slrategy has five discrele slages, the main aspecls of which as are follows:

Stage 1 - Assess in delail those assels identified by the Planning/Capilal Investment and Assel Management Strategies as being
Surplus to service delivery requirements.

Stage 2 - Assess the advanlages or otherwise to TransGrid, TransGrid's Shareholders or the Communily in divesting the Surplus assels.
Stage 3 - ldenlify any opportunilies for increasing assel value.

Stage 4 - Identify related disposal requirements (auction, lender, privale Ireaty or scrap) and processes including probity requirements.
Slage 5 - Prepare and implement appropriale Disposal Plan (hal salisties all salely and environmental requirements.

The majorily of TransGrid’s aged Surplus assets are normally scrapped or sold lor malerial salvage and depending on the
malerials used in the design and conslruction of the assets a number of procedures have been eslablished lo lacililate this
process. Many of these processes are conlained within TransGrid's Waste Management standard.

4.4.4 Waste Management

TransGrid's waste management procedures have been eslablished in accordance with both NSW and Australian legislation
requirements including the NSW Proleclion of the Environment (Operalions) Act 1997 and the Wasle Minimisalion and
Management Act, 1995. This involves the appropriate disposal methods for various wasle and materials, the ficensing ol
TransGrid sites and facililies and direct dealings wilh the Environmental Protection Authority.

Within TransGrid, specific asse! disposal slrategies concerning certain lypes ol materials include the folowing:

Disposal of Polychlarinaled Biphenyls (P(B),

The NSW PCB Chemical Control Order 1997 requires thal:

i) Owners of PCB contaminated mdterials must carry oul a survey by 1sl January 1999 to identify items of equipment and
articles containing PCB. TransGrid has basically compleled this lask.

ji

Concentraled PCB malerial (i.e. PCB grealer than 10%) must be removed from priority areas within 2 years of completing the
survey, and from other than priority areas within 5 years of completing the survey. TransGrid completed the removal and
destruction of all concentrated PCB materials (1,155 tonnes) by January 1999 at a cost of $5.7M.

=

Scheduled PCB malerial (i.e. PCB greater than 50 ppm) must be removed from service, or processed in-silu to reduce the
PCB concentration below 50 ppm, wilhin & years of identificalion. For TransGrid, this requires that scheduled PCBs must be
either removed from service or processed by 2004 and strategies are in place to replace meet this requirement.

iv

Non-scheduled PCB malerials (i.e. PCB less than 50 ppm) are not required o be removed from service within any legislalive
time-frame, however once removed from service appropriate disposal methods are required. Since 1999 TransGrid has
disposed of 211 tonnes of non-scheduled material at a cost of $626,000

Dispasal of Chemical Fluid Dow C4

One of the Non-PCB fluids introduced for Power Capacilors in 1980 was the chemical “Dow 4" and within TransGrid 24
capacitor banks conlain this fluid (tolal of 985MVAr). This fluid requires special precautions for safe handling and paper
disposal. Hence significanl expenditure is being incurred at the momenl lo dispose of any failed Dow C4 capacitors.

However, Irom approximately 2010 a number of these Dow C4 filled capacitor banks will be approaching the end of their expecled
lite span. A Disposal Strategy will need to be developed as the replacement program could take up to ten years to complele and
require signilicant resources. This aspect does nol impact on the period of this Plan.
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Disposal of Balleries

TransGrid has quantilies of large slation and communicalion balleries (hat comprise of Lead Acid or Ni-Cad. These balleries
have a normal lile span of approximately 20 years and their relirement is determined by the Maintenance Ballery Policy and
Ballery Maintenance Procedures.

Disposal of Ni-Cad and Lead Acid baiteries is a requirement ol TransGrid's Procurement Specificalion lor Batteries and thus
forms part of the coniract. The old Ni-Cad cells are returned lo Ausiratian manufacturer's works lor shipment overseas for
recycling while the Lead Acid unils are recycled within Auslialia. The whole operalion is carried out in accordance with the
relevant dangerous goods and environmental regulalions.
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