
























































 

 

Appendix B – ‘GHD Advisory – for Powerlink 
– Comparative Unit Rates Rev 1 (24 
September 2020)’ 



AIR INSULATED SWITHGEAR BAYS 

330kV and 275kV AIS Bays 132kV, 66kV and 33kV AIS Bays

4 complete 330kV AIS diameters within a 1.5 CB configuration 4 complete single circuit breaker feeder bays

4 Diameters x 3 = 12 x 330 kV 3 Ph circuit breakers including 
foundations (unit rate - divide by 12)

4 x 132 kV circuit breakers including foundations
(unit rate - divide by 4)

4 Diameters x  8 (2 per CB + 1 per feeder) = 32 3 Ph 
isolators/earth switches (unit rate - divide by 16)

8 x isolators with E/S including foundations
(unit rate - divide by 4)

3 x 1 Ph CVTs sets including foundations for each of 8 feeder 
bays (unit rate - divide by 8)

4 x 1 Ph VTs sets including foundations
(unit rate - divide by 4)

CTs within dead tank CBs CTs within dead tank CBs 

One 3 Ph set station posts per CB and feeder surge arrestors 
included and allocated to the unit items by $ value

One 3 Ph set station posts and feeder surge arrestors included 
and allocated to the unit items by $ value

Design and direct site project costs allocated to the unit items 
by $ value

Design and direct site project costs allocated to the unit items 
by $ value

Contractor project management and margin included
- GST ex

Contractor project management and margin included
- GST ex

Brownfield works assumed - uplift factors included Brownfield works assumed - uplift factors included

No busbar sections No busbar sections

Removal and disposal of replaced plant and material Removal and disposal of replaced plant and material

No other switchyard components and civil costs included No other switchyard components and civil works included

Asset category / Estimating building-block Basis of unit rate derivation Reference scope Unit of 
Measure GHD Rate GHD rate additonal comments

< = 33kV; air insulated circuit breaker 1 x 3 phase dead tank SF6 insulated circuit breaker, incl. 
foundations ea $             

< = 33kV; air insulated isolator/earth switch 2 x isolator / 1 x earth switch, incl. foundations ea $

< = 33kV; voltage transformer 3 x 1 phase free standing capacitor voltage transformers 
(CVT), incl. foundations. ea $

< = 33kV; current transformer 3 x 1 phase free standing CTs, incl. foundations. ea $

> 33kV & < = 66kV; air insulated circuit breaker 1 x 3 phase dead tank SF6 insulated circuit breaker, incl. 
foundations ea $             

> 33kV & < = 66kV; air insulated isolator/earth switch 2 x isolator / 1 x earth switch, incl. foundations ea $             

> 33kV & < = 66kV; voltage transformer 3 x 1 phase free standing capacitor voltage transformers 
(CVT), incl. foundations. ea $

> 33kV & < = 66kV; current transformer 3 x 1 phase free standing CTs, incl. foundations. ea $

Installation as part of bundled scope to deliver four complete 
66kV air insulated switchgear bays.

General Comments and Assumptions

Installation as part of bundled scope to deliver four complete 
33kV air insulated switchgear bays.



Asset category / Estimating building-block Basis of unit rate derivation Reference scope Unit of 
Measure GHD Rate GHD rate additonal comments

> 66kV & < = 132kV; air insulated circuit breaker 1 x 3 phase dead tank SF6 insulated circuit breaker, incl. 
foundations ea $             

> 66kV & < = 132kV; air insulated isolator/earth switch 2 x isolator / 1 x earth switch, incl. foundations ea $             

> 66kV & < = 132kV; voltage transformer 3 x 1 phase free standing capacitor voltage transformers 
(CVT), incl. foundations. ea $               

> 66kV & < = 132kV; current transformer 3 x 1 phase free standing CTs, incl. foundations. ea $             

> 132kV & < = 275kV; air insulated circuit breaker 1 x 3 phase dead tank SF6 insulated circuit breaker, incl. 
foundations ea $             

> 132kV & < = 275kV; air insulated isolator/earth switch 2 x isolator / 1 x earth switch, incl. foundations ea $             

> 132kV & < = 275kV; voltage transformer 3 x 1 phase free standing capacitor voltage transformers 
(CVT), incl. foundations. ea $             

> 132kV & < = 275kV; current transformer 3 x 1 phase free standing CTs, incl. foundations. ea $             

> 275kV & < = 330kV; air insulated circuit breaker 1 x 3 phase dead tank SF6 insulated circuit breaker, incl. 
foundations ea $             

> 275kV & < = 330kV; air insulated isolator/earth switch 2 x isolator / 1 x earth switch, incl. foundations ea $             

> 275kV & < = 330kV; voltage transformer 3 x 1 phase free standing capacitor voltage transformers 
(CVT), incl. foundations. ea $             

> 275kV & < = 330kV; current transformer 3 x 1 phase free standing CTs, incl. foundations. ea $             

Installation as part of bundled scope to deliver four complete 
132kV air insulated switchgear bays.

Installation as part of bundled scope to deliver four complete 
275kV air insulated switchgear bays within 1.5 circuit breaker 
diameter configuration.

Installation as part of bundled scope to deliver four complete 
330kV air insulated switchgear bays within 1.5 circuit breaker 
diameter configuration.



SECONDARY SYSTEMS

Secondary Systems - Switchbays Duplicate Type 2 metering
All protection and control inc cabling directly associated with 
feeder/transformer/reactive plant bays Duplicate Type 2 meters (Class 0.5) - S&I

Design, test and commissioning One new panel S&I

Direct site project costs Design, test and commissioning 

Contractor project management and margin included
 - GST ex Direct site project costs 

Margins not applied to design and free issue equipment Contractor project management and margin included
 - GST ex

Brownfield works assumed - uplift factors included Margins not applied to design and free issue equipment

Average costs of 330kV, 275kV and 132kV switchbay 
protection schemes Brownfield works assumed - uplift factors included

Asset category / Estimating building-block Basis of unit rate derivation Reference scope Unit of 
Measure GHD Rate GHD Comments

Secondary systems bay All protection relays, control system, panel and wiring 
associated with a primary plant switch bay

Installation as part of bundled scope to deliver four complete 
secondary systems bays. ea $             Average of 132kV, 275kV and 330kV

Secondary systems non-bay Control and monitoring assets not associated with a specific 
bay (e.g. substation HMI, remote monitoring equipment)

Installation as part of bundled scope to deliver four complete 
secondary systems bays. ea $          

Inclusions above - all non-bay secondary systems 
including AC and DC systems - average of 275kV 
and 132kV substations

Metering Duplicate Type 2 metering Installation as part of bundled scope to deliver four complete 
secondary systems bays. ea $               Metering panel replaced with duplicate Class 0.5 

meter.  Additional  for Class 0.2 meters.

Direct Costs before design, test, commission, PM and other overheads

Building AC and DC Distribution System, fire protection, lighting  

Other site fire protection (incl equipment) (S&I)

Building and site security systems (S&I)

Substation Automation System (S&I)

General Comments and Assumptions

Control Cable Termination (S&I)

DC Distribution System (outside building) - boards, cables and outlets (S&I)

Secondary Systems Non - Bay

AC Distribution (500kVA Site) - boards, cables and outlets (S&I)

Site secondary systems cabling - not bay related (S&I) x no. of Bays

Control Cable (S&I)



TELECOM ASSETS

Communication Network Assets

Design, Test and Commissioning

50V DC Rack Power Supply (S&I)

Communications Equipment Cabinets (S&I)

Optical Distribution Frame

PDH System

Mux System

Fibre Cable (50 metres)

Direct site project costs

Contractor project management and margin included
 - GST ex

Asset category / Estimating building-block Basis of unit rate derivation Reference scope Unit of 
Measure GHD Rate GHD Comments

Communication network assets Includes a single multiplexer, communications rack, fibre driver 
or digital microwave radio replacement

Installation as part of bundled scope to deliver four complete 
secondary systems bays and associated telecoms for small 
substation site.

ea $               Includes DC power supply and 50 metres of fibre 
cable

General Comments and Assumptions



BUILDINGS AND INFRASTRUCTURE

Asset category / Estimating building-block Basis of unit rate derivation Reference scope Unit of 
Measure GHD Rate GHD Comments

Substation buildings, excluding amenities Replacement of a demountable control room building Installation as part of bundled scope to deliver four complete 
secondary systems bays. ea $             

14m × 4m demountable control building with air 
con, AC supply, fire system without any secondary 
system fitted, on concrete pad. Suitable to house 
4-6 diameters (i.e. 12-18 bays) secondary 
systems. No amenities. Delivered and installed on 
site.

Communication buildings Replacement of a demountable
Installation as part of bundled scope to deliver four complete 
secondary systems bays and associated telecoms for small 
substation site.

ea $             

For communication use only with air con, AC 
supply, fire system without any communication 
equipment and DC supply in it and on concrete 
pad. No amenities. Delivered and installed on site. 

Site infrastructure, substations
Replacement of substation site infrastructure, not included 
within other unit rates, e.g. earthworks, earth grid, perimeter 
fences, etc.

Installation as part of bundled scope to deliver four complete 
132kV air insulated switchgear bays. ea $          

Common site civil costs (switchyard road, 
earthwork, earth grid, fencing, drainage, lighting) 
not included within individual primary system 
diameters. Excludes other common items such as 
buildings, station/aux AC/DC supply system, 
battery, charger. This size/area of site should be 
able to house 4-6 diameters (i.e. 12-18 bays) of 
132kV AIS, 12,000m2 footprint. Excludes real 
estate, access land, oil containment system, Tx 
compound, landscaping.

Site infrastructure, communications Replacement of telecommunications site infrastructure, not 
included within other unit rates.

Installation as part of bundled scope to deliver four complete 
secondary systems bays and associated telecoms for small 
substation site.

ea $               

Site civil costs (fencing, drainage, lighting, 
plumbing, repairs to access track) not included 
within signal hut or communication building. 
Excludes diesel generator, AC/DC backup, 
inverter, real estate and access land cost. 

General Comments and Assumptions



TRANSMISSION LINES

330kV and 275kV transmission line replacements 132kV transmission line replacements Refit members, bolts and replace insulators 

Steel Tower Twin Mango 7/3.75 OPGW Steel tower - Lemon ACSR/GZ 30/7/3.00 3-core 262 mm2 400 metre span length

400 metre span length 400 metre span length 10 kilometre line section

10 kilometre line section 10 kilometre line section
Allowance for 15% tension towers and 85% suspension 
towers

Allowance for 15% tension towers and 85% suspension 
towers

Allowance for 15% tension towers and 85% suspension 
towers

OHEW & OPGW retained

Allowance for road and track upgrades (10%) Allowance for road and track upgrades (10%)
Unit rates for bolts and replaced member  based on number 
of primary and secondary members per tower type

Complete replacement of foundations Complete replacement of foundations

Asset category / Estimating building-block Reference scope and basis of unit rate derivation Unit of
Measure GHD Rate GHD rate additonal comments

> 66kV & < = 132kV; Single Circuit Twr $                                                    132kV SCT
Civil cost 20%

> 132kV & < = 275kV; Single Circuit Twr $                                                    Electrical and Structural 39%

> 275kV & < = 330kV; Single Circuit Twr $                                                    Project management, contingencies and other 41%

> 66kV & < = 132kV; Multiple Circuit Twr $                                                    330kV DCT 
Civil costs 24%

> 132kV & < = 275kV; Multiple Circuit Twr $                                                    Electrical and Structural 36%

> 275kV & < = 330kV; Multiple Circuit Twr $                                                    Project management, contingencies and other 40%

General Comments and Assumptions

Refit members, bolts and repaint

Replacement transmission line

400 metre span length

10 kilometre line section

Allowance for 15% tension towers and 85% suspension towers

Allowance for lead and asbestos not included 

OHEW & OPGW retained

Unit rates for painting per square metre and tower type

Unit rates for bolts and replaced member  based on no. of 
primary and secondary members per tower type

Tower Assumptions: 

Assumes whole section of line to be replaced for approx. 
10km, and includes:
•   decommissioning and disposal of old towers
•   new tower costs: materials, construction, etc. with a
    typical span length of approx. 400m
•   conductors, OPGW and OHEW, insulators and hardware

330kV/275kV average 4.5 bolts per member; 132kV average 2 
bolts per member



Asset category / Estimating building-block Reference scope and basis of unit rate derivation Unit of
Measure GHD Rate GHD rate additonal comments

> 66kV & < = 132kV; Single Circuit Twr $                                                    1% of members with bolts + 5% of bolts replaced

> 132kV & < = 275kV; Single Circuit Twr $                                                    Insulators retained

> 275kV & < = 330kV; Single Circuit Twr $                                                    Tower repainted

> 66kV & < = 132kV; Multiple Circuit Twr $                                                    

> 132kV & < = 275kV; Multiple Circuit Twr $                                                    

> 275kV & < = 330kV; Multiple Circuit Twr $                                                    

> 66kV & < = 132kV; Single Circuit Twr $                                                    1% of members with bolts + 5% of bolts replaced

> 132kV & < = 275kV; Single Circuit Twr $                                                    Insulators replaced

> 275kV & < = 330kV; Single Circuit Twr $                                                    Tower repainted

> 66kV & < = 132kV; Multiple Circuit Twr $                                                    

> 132kV & < = 275kV; Multiple Circuit Twr $                                                    

> 275kV & < = 330kV; Multiple Circuit Twr $                                                    

> 66kV & < = 132kV; Single Circuit Twr $                                                      5% of members with bolts and 20% of bolts replaced

> 132kV & < = 275kV; Single Circuit Twr $                                                    Insulators replaced

> 275kV & < = 330kV; Single Circuit Twr $                                                    

> 66kV & < = 132kV; Multiple Circuit Twr $                                                    

> 132kV & < = 275kV; Multiple Circuit Twr $                                                    

> 275kV & < = 330kV; Multiple Circuit Twr $                                                    

Refit members, bolts - repaint - insulators replaced

Refit members, bolts - no repainting - insulators replaced

Refit members, bolts - repaint - insulators retained 

Refit of existing transmission line

For each structure on a contiguous section of approx. 10km 
includes:
•   1% of members, 5% of bolts replaced
•   surface preparation and painting
•   insulators retained
•   OHEW & OPGW retained

For each structure on a contiguous section of approx. 10km 
includes:
•   5% of members, 20% of bolts replaced
•   insulators replaced
•   OHEW & OPGW retained

For each structure on a contiguous section of approx. 10km 
includes:
•   1% of members, 5% of bolts replaced
•   surface preparation and painting
•   insulators replaced
•   OHEW & OPGW retained





 

 ghd.com/advisory 

 




