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Energy as art: This architecturally 
striking structure in Qatar, 
West Bay, houses a high-voltage 
substation.

In the past, high-voltage substations were always industrial-
looking eyesores that, whenever possible, were banished 
from urban centers. Today, Siemens Energy’s state-of-the-art 
technology, engineering and design of gas-insulated switch-
gear (GIS) substations mean that utilities can integrate high-
voltage substations into urban settings in a way that makes 
them virtually invisible and entirely compatible with densely 
populated districts.

By Ward Pincus

GIS Substations That 
Embellish, Not Blemish 
the Urban Streetscape 
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Since producing its first GIS equipment 40 years ago, Siemens has continued to 
 develop increasingly innovative technology. This has resulted in virtually mainte-
nance-free modular switchgear systems that are one-third the original size,  allowing 
them to blend inconspicuously into urban landscapes, as with this parking deck 
in Doha, Qatar.
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1 Shanghai, China  2 Doha, Qatar  
3 Sydney, Australia  4 Tehri, India 
5 Mecca, Saudi Arabia  6 Anaheim, 
California  7 St. Gallen, Switzerland   
8 Dubai, United Arab Emirates 

Utility and power distribution compa-
nies around the globe are increasingly 
looking to reduce transmission losses 
and enhance energy efficiency by 
bringing high-voltage and extra-high-
voltage lines closer to their end users. 
This means placing substations in 
the middle of urban areas where space 
is limited. However, they also are de-
manding that substation buildings be 
integrated into the surrounding urban 
environment in an esthetically pleas-
ing manner, rather than stick out the 
way the plain, box-shaped industrial 
substations did in the past.
Siemens Energy, with its in-house 
centers of competence in equipment 
manufacture, design, electrical and 
civil engineering, installation and com-
missioning, is providing turnkey solu-
tions that are setting the standard 
for how this new client-driven trend 
is being met. 

Smaller Substation Footprint
Around the world, Siemens is building 
substations in nontraditional styles 
that meet the increasingly small plot 
sizes, while also blending into the 
surrounding environment – or even 
making architectural statements them-
selves. These substations are some-
times underground or incorporated 
into other structures; they are often 
multistory and almost always feature 
design and architectural embellish-
ments. To meet such complex specifi-
cations, a whole range of competencies 
not necessary when building plain-
walled structures now come into play.
“Our technology, design and engineer-
ing mean we are able to construct a 
fully integrated high-voltage substa-
tion in the middle of a town. In the 
past, if this was done, everyone could 
see it, and it was unattractive,” says 
Bert Strassburger, Product Portfolio 

Manager Turnkey High-Voltage Sub-
station Solutions at Siemens AG in 
Germany. “Now we can incorporate the 
substation into the architecture or put 
it underground.”
The challenge is not only to give sub-
stations a smaller footprint in urban 
settings – with all the engineering 
that this requires – but also to ensure 
that the substations are reliable and 
have the smallest possible impact on 

the surrounding urban environments, 
including noise and electromagnetic 
field emissions. The Siemens technol-
ogy that achieves this is both econom-
ical and ecological, with low losses 
and up to 90 percent reduction in 
electromagnetic field emissions that 
provides reliable protection for oper-
ating personnel and environments. 
These are virtually maintenance-free 
systems with low life cycle costs and 
high levels of reliability and safety, an 
issue of particular concern in urban 
settings, where large numbers of peo-
ple are in close proximity to the sub-
station buildings. 

Sophisticated 
Project Management
Reliability also is ensured through 
the secondary engineering of these sys-
tems, as well as the Siemens turnkey 
design, procurement, installation and 
commissioning on site.
Because of the many new and complex 
aspects of today’s GIS substations, 
much more sophisticated project man-
agement skills also are required. With 
more than 40 years of GIS manufac-
turing experience, the largest installed 
base of gas-insulated switchgear and 
a decades-long track record of superior 
turnkey provisioning, Siemens is well 
positioned to meet this new market 
demand.
“We can provide a one-stop shop, 
from supporting the planning phase 
of construction that ensures a solu-
tion that provides the best, most eco-
nomical design given the available 
space constraints, to the engineering, 
installation and commissioning,” 
Strassburger says.
Although Siemens has been manufac-
turing GIS equipment for decades, 
its continued innovation has resulted 
in decreasing the original size of the 
GIS by two-thirds to produce some 
of the narrowest bays for high-voltage 
switchgear (as little as 800 millime-
ters wide), as well as a modular struc-
ture for problem-free extensions and 
virtually maintenance-free systems – 
all of which gives Siemens designers 
and engineers greater flexibility in 

planning each substation to meet the 
client’s specific requirements. 
“The high reliability and low life cycle 
costs of our switchgear are based on 
our strong experience in design and 
engineering. For more than 40 years, 
we’ve been manufacturing gas-insulat-
ed switchgear, and our innovation is 
brought into our product,” Strassburg-
er adds. The high quality is not just 
a result of experience and innovation, 
but excellence in the manufacturing 
process as well. “While it’s not a semi-
conductor factory, there is a slight 
overpressure inside the GIS manufac-
turing plants to keep dust out. This 
clean atmosphere ensures the highest 
reliability, as does our expertise in 
the installation and commissioning 
of the equipment,” he says. 
Supporting the turnkey solution is 
Siemens’ access to a large selection of 
products from its Power Transmission 
and Distribution Divisions, as well as 
the whole of Siemens AG, while its 
strong relationships with subcontrac-
tors and other suppliers mean Siemens 
can deliver in excellent quality, on time 
and on budget. Other turnkey compo-

nents can include instruction and train-
ing courses for owner-operators and 
round-the-clock after-sales service. 
Now that Siemens’ enhanced technol-
ogy has led to such a happy marriage 
of form and function, GIS substations 
are being welcomed back into urban 
areas, bringing increased efficiency 
and savings to both energy providers 
and users.

Case Studies
1  Architecturally Integrated, 

Partially Subsurface Substa-
tion in Shanghai, China
The major redevelopment of an early 
20th-century Shanghai neighborhood 
into the trendy shopping, entertain-
ment and leisure district of Shanghai 
Xintiandi meant the area would need 
a new substation. However, esthetic 
and space constraints dictated that the 
structure would have to be fully inte-
grated into the streetscape. The solu-
tion, facilitated by Siemens’ light-
weight and compact GIS technology, 
is the 110-kV multistory Shanghai 

The compact, yet powerful switchgear 
inside the Doha installation.

Global Reach: Innovative Siemens Substations Profi led in This Article
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In order to quench the thirst for energy of megacities such as Shanghai, high-voltage substations are erected in densely 
built-up and busy city centers with increased regularity.

Most of Shanghai’s 100-kV Zizhong substation is located underground. The part 
that shows above ground is well integrated in a public park in the Xintiandi area. A cross section of the Haymarket multistory substation in Sydney, Australia.

1

Zizhong substation, most of which 
is located underground. 
The one floor of the substation above 
ground is finished using a stone simi-
lar to that of the traditional buildings 
in the district, while most of the 
facility is below ground, including the 
Siemens 110-kV GIS type 8DN8 with 
six bays. The switchgear’s space-saving 
design and low weight made it ideal 
for the small footprint required of 
this substation. Its high reliability 
and ex tremely low levels of noise and 
field emission (EMC) made it the ideal 
choice for this mixed-use urban 
neighborhood.

2  Design Integration 
of Massive Substation 
in Doha, Qatar 
Doha, the capital of Qatar, is experi-
encing a construction boom that is 
necessitating a corresponding invest-
ment in its power infrastructure. The 

West Bay Super 1 substation reflects 
the scale of the city’s greenfield devel-
opment projects, as well as a commit-
ment by Kahramaa, the Qatar General 
Electricity & Water Corporation, to 
have these substations – irrespective 
of their size – complement the sur-
rounding cityscape.
Despite the enormous power require-
ments of the substation, Siemens was 
able to control the building and plot 
size, in part by installing the GIS type 
8DN8 with 51 bays in a double-bus-bar 
configuration – given that each bay 
is just 800 millimeters wide and space 
utilization is further enhanced by the 
8DN8’s modular configuration. As 
well, the GIS type 8DN9, with 28 bays 
in a double-bus-bar configuration 
in this solution, has a bay width of 
only 1,500 millimeters. The substation 
also includes six Siemens 200-MVA 
transformers, an 11-kV GIS with 
87 panels and two 60-MVAr, 220-kV 
shunt reactors.
As the project’s turnkey contractor, 
Siemens finished the building with 
design embellishments that reflect the 
contemporary feel of the surrounding 
district and make a striking architec-
tural statement.

3  Multistory, Partly Under-
ground Substation in Sydney, 
Australia 
Safety and extremely tight space 
 constraints were the top consider-
ations in developing the Haymarket 
bulk-power substation in Sydney, Aus-
tralia. Located in the central business 
district, the multistory 330/132-kV 
substation was built across three 
 underground and two aboveground 
mezzanine floors. Given the large 
population density of workers and 
residents in the area, the substation 
incorporated the most sophisticated 
safety standards through integrated 
monitoring, control and protection 
equipment and systems, as well as an 
SF6 gas management plan. The com-
pact Siemens GIS and transformers 
were crucial components to meeting 
the space constraints, as was the 
 Siemens building management sys-
tem, which monitors key interior 
environmental elements such as ven-
tilation, air-conditioning, lighting 
and power supply. 
The substation is integrated into a 
shopping complex and includes three 
400-MVA transformers with a mesh 
330-kV bus of four GIS bays, a 132-kV 

double-bus GIS with 24 bays and a 
shunt reactor connected to the 132-kV 
bus for reactive power support and 
voltage control.

4  Underground Substation 
for Hydroelectric Power-
house in Tehri, India 
Reliability and ease of installation 
were crucial considerations when in-
stalling the 420-kV substation at the 
remote setting of the Tehri Dam and 
Hydroelectric Power Plant, located in 
the Himalayan foothills in India. The 
1,000-MW power plant and associated 
substation are located in a 400-meter-
long, 45-meter-high cavern, near the 
base of the 260-meter-high dam, one 
of the highest in the world. Siemens 
installed a 420-kV GIS type 8DQ1 with 
seven bays. The compact and light-
weight GIS substantially eased the cost 
of transportation to and installation 
at the underground cavern location. 
Given that the entire cavern had to be 
carved out, the narrow bay width of 
the GIS provided an additional benefit. 
Siemens also installed three 420-kV 
1-phase gas-insulated high-voltage 
lines (GIL), with a total length of 
2,400 meters, the longest gas-insulat-
ed tubular lines that Siemens has 
installed to date. Running through 
a 700-meter tunnel, the gas-insulated 
lines link to transmission lines out-
side. The extremely reliable GIL has 
lower transmission losses than cables 
or overhead lines and is well suited 
for laying in tunnels.

5  Multistory Substation 
on Small Plot in Mecca, 
Saudi Arabia 
Land comes at a premium in the 
densely built-up neighborhood of 
Harat Al Bab, adjacent to the Grand 
Mosque in the Holy City of Mecca. 
Meanwhile, electricity demand in 
the area is rising quickly as a number 
of plots are being developed and 
redeveloped with taller, higher-end 
structures than in the past. The cast 
aluminum casing of the Siemens 
110-kV type 8DN8 GIS makes its eight 
bays in the Harat Al Bab substation 
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■ Ventilation systems for transformer cooling 
(radiators) and building air-condition chillers 

■ Stores/offices, entrance from public 
pedestrian area

■ Central control room (protection and SCADA 
system panels, telecom equipment)

■ Building services (e.g. air-conditioning, 
fire protection panel)

■ Car park

■ Primary equipment floor (330/132-kV GIS, 
gas-insulated transformers and reactor)

■ Cables and auxiliary supplies
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Some design and engineering 
is so integrated into the sur-
rounding environment that it 
is hardly noticeable. Beneath 
this inviting park in Anaheim, 
California (top) is a Siemens 
GIS substation. Even its emer-
gency exit (bottom) has been 
turned into an attractive 
 feature.
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Ward Pincus, a freelance writer based in Dubai, 
United Arab Emirates, has written on health, 
science and technology issues for publications 
in North America, Europe and the Middle East. 
He is a former correspondent for The Associated 
Press in Dubai.

The traditional structure housing a substation in the Old Town area of Dubai, UAE. Siemens technology, turnkey design, 
 procurement, secondary engineering, installation and commissioning ensure that its substations are reliable and have the 
smallest possible impact on the surrounding urban landscape and the people living and working nearby.

compact and lightweight enough to 
facilitate the engineering of a safe 
and cost-effective multistory solution. 
The special significance of the district 
means that the high-quality engineer-
ing and manufacture of the GIS, its 
extreme reliability, and Siemens’ con-
trol, protection and reporting equip-
ment are particularly crucial compo-
nents of this turnkey solution. The 
substation is one of several Siemens 
has built for the Saudi Electricity Com-
pany in the highly significant district 
surrounding the Grand Mosque.

6  Substation underneath 
Neighborhood Park 
in Anaheim, California
The increasing load demand, both 
current and future, in this high-in-
come residential neighborhood in 
Anaheim, California, and the require-
ment that it be both reliable and eco-
nomical, meant the Anaheim Public 
Utility needed to put a substation in 
the area. However, it didn’t want to 
compromise the look of the bucolic 
neighborhood, so it mandated the sub-
station be situated below ground, 
thereby making it virtually invisible 
and quiet. It also was critical that 
the equipment be able to withstand 
seismic events, given the location in 
earthquake-prone Southern Califor-
nia. As the turnkey provider, Siemens 
not only constructed the substation 
but also laid soil and landscaped it 
with terracing, grass and foliage to 
create a new park for the community. 
The compact and reliable Siemens 
switchgear was a key component of 
this space-constrained solution that 
included a Siemens 69-kV GIS with 
eight bays, two 56-MVA transformers 
and a 12-kV medium voltage system 
with 20 panels. Only a single, partially 
exposed section of wall at one side 
of the park terracing provides access 
to the substation. 

7  Underground Substation 
Integrated into Stadium 
in St. Gallen, Switzerland 
Not only are major sports venues 
large consumers of electricity, but 

they also generally have little spare 
land for facilities such as substations. 
In this case, the Municipality of 
St. Gallen also wanted a solution that 
would not detract from the design 
of the Breitfeld Stadium. Siemens 
engineered a safe, virtually invisible 
and cost-effective solution that 
placed the two-level substation below 
ground. The lightweight and compact 
Siemens GIS  facilitated the civil engi-
neering and installation of the solu-
tion. Prefabricated concrete slabs that 
can be  removed with relative ease 
were used to cover the transformer 
opening.
As well, Siemens’ project manage-
ment expertise enabled the smooth 
integration of the substation con-
struction, installation and commis-
sioning  within the larger stadium 
worksite. Siemens provided a GIS 
type 8DN9 with four bays, a 10-kV 

medium-voltage gas-insulated NX 
PLUS with 24 panels and two 25-MVA 
trans formers. 

8  Architectural Integration in 
Dubai, United Arab Emirates
The top priority for the real estate 
developer of the Old Town neighbor-
hood in Dubai was to ensure that the 
132/11-kV substation would blend 
into the distinctive architecture of the 
surrounding area, which was built to 
evoke Dubai’s traditional wind tower 
buildings. With the full design/build 
turnkey for the project, Siemens 
hired a specialty contractor to give 
the building’s façade the right finish, 
down to the shade of exterior paint. 
At the same time, Siemens had to 
 provide the full switchgear, transform-
er, protection, monitoring and con-
nectivity solution specified by the 
Dubai Electricity and Water Authority, 

which would run the facility.
Siemens handled the entire process, 
including design, engineering, pro-
curement, site management, con-
struction, installation and commis-
sioning. Siemens equipment included 
a 132-kV GIS type 8DN8 with eight 
bays and an 11-kV vacuum circuit 
breaker switchgear type 8BK20 with 
59 panels.

8

For the Breitfeld soccer stadium in St. Gallen, Switzerland, Siemens engineered 
a safe and virtually invisible two-level substation placed below ground.
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Further Information 

www.siemens.com/energy
www.siemens.com/hv-gis


