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INTRODUCTION

Qualifications and role

8228729

MY name is Robert (Bob) Edward Bell. | hold the position of Project Manager
(NIGUP- Substations) in the Grid Programme Group of the National Grid
Division of Transpower New Zealand Limited (Transpower). | am responsible
for the successful implementation, to time, budget and specification
requirements, of the substation components of the North Island Grid Upgrade
Project (Upgrade Project). | have been an employee of Transpower and in
this role since October 2005.

MY involvement in the project commenced during the period of preparation of
the Grid Upgrade Plan (GUP) for the Upgrade Project that was submitted to
the Electricity Commission for approval in 2005. | was also involved during the
preparation of the Notices of Requirements (NORs) and the consultation

process that Transpower undertook.

MY relevant qualifications and experience are as follows.

OVER the past 35 years | have worked on the design and construction aspects
of capital work projects in the generation and high voltage transmission fields
(mainly in New Zealand, but also overseas for short periods of time). | have
extensive experience in the project management of high voltage transmission

line and substation projects.

I have been the project manager for several successfully completed
Transpower transmission line and substation projects, recently as an employee
of Transpower but also, prior to becoming a Transpower employee, as a
consultant to Transpower over a period of 16 years. A couple of examples of
projects that | held single point accountability for time and budget as a
consultant to Transpower were the Brydone 110/11 kV new point of supply
project and the Tuai/Wairoa 50 to 110 kV upgrade project. The Brydone
project involved the establishment of a new point of supply substation on a

green field site to supply the new Rayonier MDF plant. The Tuai/Wairoa
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project involved upgrading substation assets at Tuai from 50 to 110 kV
operation and the rebuilding of Wairoa substation from 50 to 110 kV operation.
| gained valuable substation construction experience on these projects and
others by making regular visits to site during the construction stages of those

projects.

| received a Bachelor of Engineering (Mechanical) degree from the University

of Canterbury, in 1971.

| confirm that | have read and am familiar with the Code of Conduct for Expert
Witnesses in the Environment Court Consolidated Practice Note (2006). |
have approached the preparation of this evidence in the same way that | would

for the Environment Court.

SCOPE OF EVIDENCE

8.

10.

MY evidence discusses the construction processes of the substations

component of the Upgrade Project.

THE substations component of the Upgrade Project would include associated
substation lines and cabling works. The physical construction of the
substation associated lines and cabling works are generally very similar to that
described by Mr Rasul, Mr Patrick and Mr Joyce. However, they would be on
a much smaller scale and would all be carried out on Transpower owned land.
Due to this similarity, | do not repeat the construction processes described by

those witnesses. Instead, | focus on the substations construction processes.

IN Appendix A, to my evidence, | discuss the implementation strategies that
Transpower has considered in relation to the design and construction of the

substations works.

PROCESS FOR CONSTRUCTING A SUBSTATION

1.

8228729

IN this section of my evidence, | discuss the generic types of work that are
involved in the process of constructing a new substation. Not all of these
works would necessarily occur at each of the five substation sites that are the
subject of the substation component of the Upgrade Project. The specifics for

each substation will be covered later in my evidence.
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Construction stages

12.

THERE are normally a number of stages to the construction process for a new

substation on a green field site. These are:
(a) Bulk earthworks including formation of access roads;
(b) Installation of underground services, such as storm water drains,

electrical earth grid and permanent features such as substation

security fence;

(c) Foundations and building works;

(d) Installation of electrical equipment;
(e) Associated substation cabling works;
) Associated transmission line works;
(9) Testing and commissioning.

Bulk earthworks

13.

14.

8228729

A level platform is required to be formed for new substations. Bulk earthworks
involving cut and fill operations would be carried out using earthworks
machinery, such as scrapers, diggers and trucks, as appropriate, to form the

platform for the new substation.

ACCESS roads for construction, and the permanent access road for the
substation, would be formed at this stage. The design process would normaily
try to balance cut and fill volumes, but excess cut material would normally be
placed on the site for landscaping purposes, or be exported to suitable dump
sites. Suitable back fill material, if not available on the site would be imported

to the site to form the substation platform.
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15.

16.

THIS work would be carried out in summer months and depending upon the
extent of bulk earthworks required for the specific site. This operation could

take from a few weeks to several months.

Appropriate dust, silt and noise controls would be in place for these

operations, as described later in my evidence for the specific sites.

Installation of underground services

17.

18.

19.

20.

21.

DURING the bulk earthworks stage, the permanent storm water drains would
be installed. The oil containment system for the substation could also be

constructed at this stage.

THIS work would involve excavation, laying of concrete drains and back filling.
Other permanent services, such as sewer and potable water would be

installed at this stage.

THE electrical earth grid for the substation, required for electrical fault
management purposes as explained in Mr Mitton’s evidence, would also be
installed at this stage. This work would involve excavation, laying of copper

conductor for the earth grid and backfilling.

THE permanent substation security fence would normally be constructed at
this stage. The permanent access road to the substation would be fully
formed at this stage as well as permanent parking areas and temporary

construction areas.

LANDSCAPE features such as earth bunds and plantings could take place at

this stage.

Foundation and building works

22,

8228729

A civil works contract would normally be placed for the construction of
electrical equipment foundations. Foundations are formed by excavation,
placing of formwork to contain the wet concrete, installation of reinforcing

steel, and placement of concrete.
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23.

THE transformer foundations are normally the largest foundations.
Construction of the switch room and control/relay buildings would take place
during this period. Often these are combined buildings, but they could be
separate depending upon site specific requirements. The buildings normally

have concrete foundations, wood frames and metal cladding on walls and roof.

Installation of electrical equipment

24,

25.

MAIN electrical equipment items would then be placed on the foundations and
all electrical connections made. Transformers are normally the largest single
electrical items, and would be transported to site from the Port of Auckland
using a special heavy transport vehicle. Indoor switchboards would be placed
in the new switchroom, and secondary systems (electrical protection relays,
communication, SCADA, AC power and back up battery supplies) would be

installed in the Control/Relay Room.

GANTRIES would be erected for terminating the transmission lines to the
substation. These are normally of lattice tower and beam construction with
concrete foundations. Mr Deller in his evidence provides further description of

these structures.

Associated substation cabling works

26.

27.

8228729

ASSOCIATED substation cabling (220, 110, 33 kV, etc) would be installed and
terminated. This type of work has been described by others in their evidence

and | will not detail the construction process here.

IN substation areas, cables are often placed in concrete trenches, rather than
directly buried in the ground (as proposed for the Upgrade Project 220 kV
cables) but construction processes are similar, involving excavation and cable
laying work. The excavated soil would be exported off site to approved dump
sites. Cable termination structures would be constructed for when the
termination of the laid cables are to be connected to overhead transmission
lines. This work would involve construction of foundations for the termination
supporting structures, and the erection of the supporting structures, which are

normally concrete or steel poles.
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Associated transmission line works

28.

Associated substation transmission line works (220, 110 kV) would be
completed to connect transmission lines to the substation. In the case of the
proposed Whakamaru North switching station, a new section of 220 kV
transmission tie line is required to be installed to connect this new switching
station to the existing Whakamaru substation. This type of work has been
described by others in their évidence, and | will not detail the construction

process here.

Testing and commissioning

29.

FOLLOWING installation, all electrical equipment is thoroughly tested and is

then livened off the connected transmission lines.

PROCESS FOR CONSTRUCTING THE SUBSTATIONS

30.

I will now discuss the construction processes for each substation on a site by

site basis below.

Otahuhu Substation

31.

32.

33.

8228729

OTAHUHU Substation is an existing Transpower substation site. As
discussed by Mr Deller in his evidence, Otahuhu is a large substation and is a
major node in the national grid. It is connected to a number of substations by

transmission lines from the south and to the north.

THE drawing in Map Book, Series 3 shows the required substation

component of the Upgrade Project work to be carried out at Otahuhu and is

explained in my evidence below.

THE stage 1 Upgrade Project works at Otahuhu Substation consist of cabling
sections of 110 kV transmission lines, deviating 220 kV transmission lines
using mainly overhead construction but also an underground cable section,

and 110 kV switchgear decommissioning works.
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34. THE stage 2 work (2022-2024) involves the substations component for
termination of 2 underground cable circuits from the Brownhill Substation. The
cabling works are discussed in the evidence of Mr Joyce. The substations
component include extending the existing 220 kV AIS bus to create a new 220

kV cable connection bay.

35. THE works do not require significant earthworks, other than excavation of
cable trenches estimated approximately at 990 cubic metres for the 110 kV
cables and 150 cubic metres for the 220 kV cables, foundations for the cable
termination stations under stage 1 and foundations for the 220 kV AIS bus

extension under stage 2.

36. CONSTRUCTION periods would be firmed up as the site construction
contracts are established. The provisional periods during which construction
could take place would be from January 2010 to July 2011. However, the
actual construction period of the above work is expected to be in the order of
only 10 months and is currently scheduled to start in January 2010 (subject to
the outcome of the RMA process). The cabling works could be undertaken
early to take advantage of the cabling contract that would be in place for the
Otahuhu Diversity Project. A preliminary outline construction programme for

the stage 1 works is provided below.

OTAHUHU SUBSTATION 2009 2010 2011
Works JFIMIAIM A S0 Db M A IM A S 1O INID JUE M A M
110 kV underground cable for OTA-ROS 1 and 2 and S R N s

OTA-PEN 2

220 kV underground cable section

220 kV OTA-PAK 2 overhead connection to Otahuhu
Diversity Project GIS switchgear

C
220 KV OTA-PAK 1 overhead connection to Otahuhu AIS|
switchgear

Decommission works ; B SRR EEEE ;

37. THE selected contractors for this stage 1 work would be required to determine
the required work force numbers to suit the scope of their contract work and in
order to achieve the specified contract completion dates. From past

experience, | expect the work force numbers to be approximately as follows:
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38.

39.

8228729

Works Indicative
workforce
numbers

110 kV underground cable for OTA-ROS 1 and 2 34

and OTA-PEN 2

220 kV OTA-PAK A circuit 2 overhead connection 8

to Otahuhu Diversity Project GIS switchgear

220 kV OTA-PAK A circuit 1 overhead connection 40

to Otahuhu AIS switchgear including 220 kV

underground cable section

Decommissioning works 10

OVERALL, | would expect the site work force at the Otahuhu Substation site
for the above scope of work to peak at about 60 during the last couple of
months of the construction period. The Upgrade Project work at Otahuhu
would follow the Otahuhu Diversity Project by a year or so. By comparison, the
Upgrade Project work would be of lower intensity and would involve a smaller
workforce. A number of Transpower maintenance contractors are based at
Otahuhu Substation and should this workforce be used for the Upgrade Project
works then vehicle movements external to the site for getting the workforce to
and from the site would be reduced. 1 would consider the impact of the
Upgrade Project works at Otahuhu to be minor considering the scale of the
required Upgrade Project works, and the size and present utilisation of the
Otahuhu Substation site.

FROM past experience, | expect the work force numbers for the stage 2 works

to be approximately as follows:

Works Indicative
workforce
numbers

220 kV BHL-OTA A circuit 2 overhead connection 8

to Otahuhu Diversity Project GIS switchgear

220 kV BHL-OTA A circuit 1 connection to Otahuhu 24

AIS switchgear including 220 kV AIS bus extension
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40.

OVERALL, | would expect the site work force for the stage 2 works at the
Otahuhu Substation site to peak at about 20 during the last couple of months
of the construction period. | would consider the impact of the stage 2 Upgrade
Project works at Otahuhu to be very minor considering the scale of the
required Upgrade Project works, and the size and present utilisation of the

Otahuhu Substation site®

Pakuranga Substation

41.

42,

43.

44,

PAKURANGA Substation is an existing Transpower 110/33 kV substation site.
As discussed by Mr Deller in his evidence, Pakuranga substation is a node in

the national grid having the following connecting transmission lines.

(a) The Arapuni-Pakuranga 110 kV transmission line (ARI-PAK A line);

(b) The Otahuhu-Pakuranga 110 kV transmission line (OTA-PAK A line),

and

(c) The Pakuranga-Penrose 110 kV transmission line (PAK-PEN A line).

PAKURANGA is also a 33 kV grid exit point for the local lines company,
Vector who take supply at Pakuranga for their distribution network to supply

electricity to their customers.

THE ARI-PAK A line would be decommissioned in early 2009 as part of the
Upgrade Project to enable the 400 kV capable BHL-WHN A transmission line

to be constructed under the Lines component of the Upgrade Project.

TO augment supply at Pakuranga, from the time the ARI-PAK A line is
decommissioned until the new 220 kV substation at Pakuranga is built in early
2011, the OTA-PAK A line Circuit 2 is required to be diverted on a temporary
basis onto the existing 110 kV bus. This circuit is presently constructed to the
last OTA-PAK A transmission line tower at Pakuranga but is not presently

connected to the Pakarunga Substation.

2 The Otahuhu Diversity Project would be significantly larger than the substations component of the Upgrade
Project to be completed at Otahuhu Substation.

8228729
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45,

46.

47.

48.

49.

50.

51.

A new 220/33 kV substation is to be constructed at Pakuranga adjacent to the
existing 110/33 kV substation.

IT is not decided yet if the existing outdoor 33 kV switchgear can remain with
the new 220 kV substation or if it has to be replaced with a new indoor 33 kV
switchboard in a new building. This is being analysed at the solution study

stage.

THE existing PAK-PEN A 110 kV transmission line would be decommissioned
at 110 kV under the Upgrade Project and new 220 kV bays would be provided
for future 220 kV circuits in the new 220 kV switchyard. The PAK-PEN A
transmission line however is planned to be re-commissioned at 220 kV after
the completion of the Upgrade Project under Transpower's proposed North
Auckiand and Northiand (NAaN) Project.

THE new 220 kV substation would be commissioned using the OTA-PAK A
transmission line once connections at 220 kV on these circuits have been
made at Otahuhu Substation as explained earlier. The Vector 33 kV supply
would be transferred over to the new 220 kV substation without any

interruption of supply to Vector.

ONCE the 33 kV supplies have been completely transferred over to the new
220 kV substation the existing 110 kV switchyard at Pakuranga would be

demolished.

VECTOR Limited (Vector) has requested a third transformer and two
additional 33 kV feeders to be provided at Pakuranga to meet their load growth
requirements. This work is being treated as what Transpower refers to as a
“Service Change” and is financially separate from the Upgrade Project work
but would, for efficiency, be carried out concurrently with the Upgrade Project
works. Vector has requested that this third transformer be commissioned prior
to the winter of 2011, the same date as is currently scheduled for the new
220/33 kV substation.

THE drawing in Map Book, Series 3 shows the required substation

component of the Upgrade Project’.

® The layout is not final, as the works have not progressed through the solution study and detailed design process

8228729
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52.

53.

8228729

THE Stage 1 works of the Upgrade Project at Pakuranga have a target

completion date of prior to the winter of 2011. Stage 1 works as explained

above would involve:

(a)

(c)

(d)

(h)

The decommissioning and removal of the last few spans of the ARI-

PAK A transmission line.

The construction of the temporary OTA-PAK A circuit 2 to the existing
110 kV bus.

The construction of a new 220 kV switchyard adjacent to the existing
110 kV switchyard;

The construction of a new building and the installation of a new 33 kV
indoor switchboard. (This is subject to confirmation at the solution
study stage that the existing outdoor 33 kV switchgear is to be

replaced);

The connection of the OTA-PAK A circuits 1 and 2 to the new 220 kV

bus;

The commissioning of the new 220 kV switchyard and the transfer of
33 kV supply to the new 220/33 kV substation;

The decommissioning of the PAK-PEN A 110 kV circuits; and

The demolition of the existing 110 kV switchyard.

No work under Stage 2 or 3 of the Upgrade Project is required at this site. |

now describe the Upgrade Project construction work in detail below.
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54.

THE generic substation construction process described in paragraph 11 above

applies to this site with specific clarifications provided below.

New 220 kV Switchyard

55.

56.

57.

58.

59.

8228729

MR Burns in his evidence explains that from Maunsell's preliminary design
work they estimated that a cut and fill operation of approximately 30,000 and
25,000 cubic metres respectively would be required to form a platform area of
approximately 145 metres by 110 metres. Surplus cut material would have to

be removed from the site or otherwise used for landscaping purposes on site.

DUST, silt and noise control measures would be specified for the earthworks
contract as set out in the NOR. Dust and silt controls normally involve wetting
metal access roads for dust control arising from vehicular traffic, installation of
clean drains to divert storm water off the bulk earthworks areas and installation
of silt separation ponds for storm water coming off the bulk earthworks areas.
Control measures would be formulated, as appropriate, for the scale of works
to be undertaken and in accordance with any designation or resource consent
conditions. Please refer to the evidence of Mr Warren and Mr Lloyd for

proposed noise control measures.

THE existing oil containment system would be upgraded as required by the
detailed design and to meet compliance with Transpower's Standard
TP.GS.54.01 Qil Spill Management.

MR Lister explains in his evidence the landscape planting that could be carried
out at Pakuranga to mitigate visual impact of the new 220/33 kV substation
development. This landscape planting could take place after the bulk
earthworks stage to allow the planting to be firmly established prior to the

construction of the main components of the substation upgrade.

THE WaterCare Services Ltd (WaterCare) sewer main running across the
Pakuranga substation site would be required to be relocated away from the
new 220 kV substation area. Transpower intends to contract with WaterCare
to have this work completed. WaterCare would be required to obtain the

required resource consent for this work. The relocation is expected to involve a
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section of directional bored main and a section of buried main. Depth of the

new main from ground level is expected to be up to 4 metres.

60. THE new 220/33 kV transformers would be transported to site from Port of

Auckland using a special heavy transport vehicle.
New 33 kV Indoor Switchboard (If Required)

61. FOUNDATIONS for the new 33 kV indoor switchboard building, approximately
30 metres by 8 metres, would be constructed and the new switchboard building

would be built. The new 33 kV indoor switchboard would be installed.
220 kV and 33 kV Commissioning

62. FOLLOWING connection of the OTA-PAK A transmission line at 220 kV at
both the Otahuhu and Pakuranga substations, the new 220 kV switchyard at
Pakuranga would be livened. The new 33 kV indoor switchboard, if installed,
would then be livened off the new 220/33 kV transformers. The Vector 33 kV
feeder cables would be transferred across to the new 33 kV indoor
switchboard. (If the existing outdoor 33 kV switchgear is retained then this
would be livened off the new 220 kV bus and there would be no need to alter
the Vector 33 kV feeder cables).

Decommissioning of the PAK-PEN A 110 kV Circuits

63. ONCE the new 220 kV substation and 33 kV supply were in full operation the
PAK-PEN A 110 kV transmission line would be decommissioned. Only a very

small amount of work would be involved with this activity.
Demolition of the Existing 110 kV Switchyard

64. THE existing 110 kV substation assets would be decommissioned once the
new 220 kV substation and 33 kV supply were in full operation and then be

demolished.
65. CONSTRUCTION periods would be firmed up as the site construction and

installation contracts are established. Site work could start as early as January

2009 for the decommissioning of the ARI-PAK A transmission line with the new
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220/33 kV substation being commissioned prior to the winter of 2011. Bulk
earthworks for the new 220 kV switchyard is scheduled for the summer period

of early 2009. A preliminary outline construction programme is provided

below.

[PAKURANGA SUBSTATION 2009 2010 2011
Works JIFIMIA M 1J1J1A SO INID JJIF IM LA M 1J1J A (S TOINSD JJIF IMJA M J
110 kV transmission line works (temporary diversion of RN s o Ko ad FEIE AW me
OTA-PAK line) P Vo 4 Vo P 1

[ t 1
[ ¢ f
oy 1 ]
[E I ' i
too 1 i

Decommission ARI-PAK assets at Pakuranga

1
i
'
‘
¢

Bulk earthworks and relocation of WaterCare sewer line

Civil works, earth grid and security fence installation

33 kV indoor switchboard building and installation

220 kV substation installation works

220 kV transmission line works (connection of OTA-PAK
to 220 kV at Pakuranga)

220 kV and 33 kV commissioning

Decommissioning 110 kV assets including the PAK-PEN
circuits and demolition of 110 kV switchyard

66. THE selected contractors for this work would be required to determine the
required work force numbers to suit the scope of their contract work and in
order to achieve the specified contract completion dates. From past
experience, | would expect the work force numbers to be as set out in the

following table:

Works Indicative

Workforce
Numbers

Decommission ARI-PAK A line assets at 8

Pakuranga

110 kV transmission line works (temporary 8

diversion of OTA-PAK A line)

Bulk earthworks and relocation of WaterCare sewer 25

line

Civil works and building works, earth grid and 20

security fence installation

220 kV substation installation works 25

33 kV indoor switchboard building and installation 15

220 kV transmission line works (connection of 15

OTA-PAK A line to 220 kV at Pakuranga)
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220 kV and 33 kV commissioning 10
Decommissioning 110 kV assets including the 12
PAK-PEN A circuits and demolition of 110 kV
switchyard
67, OVERALL, | would expect the site work force at the Pakuranga Substation site

for the above scope of work to peak at about 50 during later stages of electrical

equipment installation just prior to commissioning.

Brownhill 220 kV Transition Station / 220 kV Switching Station / 400/220 kV

Substation

68. BROWNHILL is a green field site owned by Transpower. As discussed by Mr
Deller in his evidence, Brownhill would have three stages of development

under the Upgrade Project.

(a) Stage 1 when a cable transition station to connect the new 400 kV
capable BHL-WHN A transmission line to the BHL-PAK 220 kV

underground cables is to be constructed, prior to the winter of 2011,

(b) Stage 2 when a 220 kV switching station is to be constructed,
coinciding with the first BHL-OTA 220 kV underground cable in
approximately 2022; and

(c) Stage 3 when a 400 to 220 kV substation is to be constructed, when
the BHL-WHN A transmission line is to be converted from 220 to 400

kV operation in approximately 2032.

69. THE drawing in Map Book, Series 3* shows the required stage 1 substation

component of the Upgrade Project

70. THE Stage 1 works of the Upgrade Project at Brownhill have a target
completion date of prior to the winter of 2011 as stated above. Stage 1 works

would involve:

4 The layout is not final, as the works have not progressed through the solution study and detailed design process
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71.

72.

(a) Earthworks to form a platform for the ultimate stage 3 development;

and

(b) The construction of a new 220 kV cable transition station

| now describe the Upgrade Project construction work in detail below.

THE generic substation construction process described in paragraph 11 above

applies to this site with specific clarifications provided below:

Stage 1 Earthworks for the Platform Formation

73.

74.

75.

8228729

BULK earthworks would be completed under stage 1 to form the platform for

the ultimate stage 3 layout.

MR Burns in his evidence explained that although the station would be
developed in three stages, the earthworks required for the full development
would be best undertaken as a single operation at the outset under stage 1.
Mr Burns in his evidence considered it would be impractical to stage the
earthworks because of the restricted working area and, for example, the fill for
the Stage 3 part of the platform is required from the area of Stage 1 cut. The
earthworks required to construct the access road from Brownhill to the piatform
would also be undertaken at this time. The preliminary earthworks volumes to
construct the platform and access road are 49,000 cubic metres of cut and
40,500 cubic metres of fill. Excess cut material would be placed in fill areas on
the site, most likely to enhance the screening capability of the low ridge just to

the east of the platform.

MR Burns in his evidence also explained that the platform would be
constructed partly by filling in a small valley, which would require temporary
and permanent diversion of an ephemeral watercourse. Design of the
temporary diversion would be part of the construction phase storm water and
sediment management plan. The permanent diversion would be via a channel
excavated around the western side of the platform. The channel would be
provided with small drop structures to ensure dissipation of water energy

during high flows and therefore minimise the potential for channel erosion.
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76. DUST, silt and noise control measures would be similar to that explained for

the Pakuranga site.

77. MR Lister explains in his evidence the landscape planting that could be carried
out at Brownhill to mitigate visual impact of the transition / switching station /
substation development. This landscape planting could take place after the
bulk earthworks stage to allow the planting to be firmly established prior to the

construction of the main components of the transition station.
Stage 1 New 220 kV Cable Transition Station

78. FOUNDATIONS for the transmission line termination gantry, cable
terminations and the relay room would be constructed following completion of
the initial site development. The transmission line conductors would be
terminated on the gantry and cable terminations would be completed

respectively by the Lines and Cables components of the Upgrade Project.

79. THE new cable transition station would be commissioned along with the BHL-
WHN A 400 kV capable line and the BHL-PAK 220 kV underground cable
constructed respectively under the Lines and Cables component of the

Upgrade Project.

80. CONSTRUCTION periods would be firmed up as the site construction and
installation contracts are established. Site work could start as early as January
2009 for the earthworks operations so they are completed prior to the winter of

2009. A preliminary outline construction programme is provided below.

BROWNHILL ROAD TRANSITION STATION 2009 2010 2011

Works JIFIMIA M IJIJIAIS IO INIDJIF IMIA MU IJIA IS IO INID[JIFIMIA ML

Earthworks for the platform formation at Brownhill

||||||||||||

Civil and building works, earth grid and security fence
installation R RN 0 (EEEEE
A S B B B B B S g T—

Stage 1

220 kV transition station installation works including
building the new relay room

220 kV transition station commissioning {excluding Lines
and Cable component of the Upgrade Project)

81. THE selected contractors for this work would be required to determine the
required work force numbers to suit the scope of their contract work and in
order to achieve the specified contract completion dates. From past
experience, | would expect the work force numbers to be as set out in the

following tabie:
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82.

83.

84.

85.

Works Indicative
Workforce
Numbers

Earthworks for the platform formation at Brownhill 30

Civil and building works, earth grid and security 15

fence installation

220 kV-transition station installation works including 30

building the new relay room

220 kV transition station commissioning (excluding 8

Lines and Cable component of the Upgrade

Project)

OVERALL, | would expect the site work force at the Brownhill site for the
above substations component of stage 1 the Upgrade Project to peak at about
35 during later stages of transition station construction just prior to

commissioning.

I should note that work by the NIGUP Lines and Cables component of the
Upgrade Project could be underway at the same time as the above substations
work and their work forces could be present at Brownhill concurrently with the
substations work. Messrs Rasul and Joyce provide evidence in relation to

construction of the Lines and Cables.

THE drawing in Map Book, Series 3° shows the required stage 2 substation

component of the Upgrade Project

THE Stage 2 works of the Upgrade Project at Brownhill have a target

completion date of approximately 2022 as stated above. Stage 2 works would

involve:
(a) The construction of a new 220 kV switching station.
(b) The connection of the 400 kV capable BHL-WHN A transmission line,

re-connection of the 220 kV BHL-PAK underground cables and the

® The layout is not final, as the works have not progressed through the solution study and detailed design process

8228729
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86.

87.

connection of the first 220 kV BHL-OTA underground cable to the

new 220 kV switching station.

(c) The connection of the second 220 kV BHL-OTA underground cable

to the new 220 kV switching station a few years after the connection

of the first.
(d) The removal of the stage 1 cable transition station.
GIS technology has been selected for the stage 2 works at Brownhill. | now

describe the stage 2 Upgrade Project construction work in detail below.

THE generic substation construction process described in paragraph 11 above

applies to this site with specific clarifications provided below:

Stage 2 New 220 kV Switching Station

88.

THE new 220 kV switching station would be commissioned via one circuit at a
time off the BHL-WHN A 400 kV capable line and the BHL-PAK 220 kV

underground cables.

Stage 2 Line and Cable Connections

89.

THE 400 kV capable BHL-WHN A transmission line and the 220 kV BHL-PAK
and BHL-OTA cables would be made off at the new 220 kV switching station
by the Lines and Cables contractors. The substation work would involve the
making the final electrical connections between the lines and the new 220 kV

switching station and cables terminations to the new 220 kV switching station.

Stage 2 Removal of 220 kV Cable Transition Station

90.

91.

8228729

REMOVAL of the 220 kV cable transition station would take place once the
new 220 kV switching station had been commissioned. The ground area

would be reinstated to blend in with the surrounding area.

CONSTRUCTION periods would be firmed up as the site construction and

installation contracts are established closer to 2022. Site work would be
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