Baru

Baru is a vibrant city, located in the Pacific Ring of Fire, on the northwest coast of the
Indonesian island of Java. It is celebrating 135 years as a diverse community of 8 million
citizens. Baru has a humid tropical climate with a yearly average temperature of 29°C which
makes it ideal to grow unique produce, such as mangosteens and rambutan. In addition to
agriculture, Baru’s economy is based on the export of high-technology goods.
Baru’s dynamic culture is a result of its rise from the devastation of The Great-IndoTsunami. A disastrous 9.2 earthquake struck the islands of Java and Sumatra in 2021, causing
a tsunami that leveled Jakarta. Twelve years later, a STEM SWOT (Strengths-WeaknessesOpportunities-Threats) team led by Carol Maynard developed plans for Baru (a new Jakarta.)
Many disaster resistant technologies were incorporated into city planning to lessen the
destructive forces of earthquakes and tsunamis from destroying the city again.
Baru’s welcoming, multicultural community created a mecca for high-tech and researchbased corporations. This resulted in innovations like those designed by Tenfold Technology,
LLC to be incorporated into Baru’s infrastructure. Tenfold Technology constructs compact,
expandable structures such as Expandable Residential Apartments (ERA’s) which are built offsite, shipped, and commissioned in a location that is in need of housing. Low and high-density
structures are available.

Since many buildings were destroyed by the force of floodwater, the lower-level walls
incorporate breakaway-technology. Additionally, all coastal buildings are angled to reduce the
impact of the floodwaters. Tenfold Technology innovations provide Baru resiliency in housing
during natural disasters and during rebuilding.
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3rd floor and above are areas that
need protection, such as places for
living and working and must remain
undamaged in the case of a disaster.

The skeleton of the building is constructed
with cross braced reinforced steel to ensure
structural stability. Because of the
breakaway walls, water can go around this
skeleton and not place pressure on these
supports.

1st and 2nd floor are common areas
that feature breakaway walls to
minimize structural damage. Water
will wash these away, and they can
be rebuilt after the tsunami.

Available transportation demonstrates resilience. Citizens can travel on the Gyroscopic
Active Transports (GATs) and high-speed gondolas that are located throughout Baru. The
amphibious GATs travel on rails and balance on one support driven by gyroscopic motion.
Since the support is extendable, GATs can rise above ground level. They adapt to traffic using
artificial intelligence (AI) feedback systems. AI uses sensors to monitor traffic and communicate
information to GAT control systems eliminating conflicts. They are invaluable during tsunami
evacuations since they can operate above floodwaters. High-speed gondolas offer a more
personalized mode of travel using private pods. The gondola cable network is extensive making
all parts of Baru accessible.
Health and safety is of a primary importance to citizens. Baru is proud that first
responders (fire and police) and the health network cooperate to provide the highest level of
protection. Our disaster alert system uses microsensor technology that detects vibrations deep
in the earth’s crust due to earthquakes and landslides, both of which can cause tsunamis. If the
sensors detect a tsunami, Baru’s protective seawall rises. The seawall is made with syntheticviscoelastic-urethane-polymer-shock-absorber. The wall was designed to disrupt and reduce the
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force of the tidal wave. This technology alerts our emergency responders for a rapid response
during emergencies.
Baru’s no-grade level education program allows students to move at their own pace or
take group classes as long as they meet curriculum requirements. Students are introduced to
real-life workplace environments from a young age and may choose to begin specialization
early. All education levels are free in Baru in part due to support from our high tech industries.
This allows education for all through the university level.
Baru’s region is susceptible to both earthquakes and tsunamis. Tsunamis are created by
underwater earthquakes, volcanic eruptions, and landslides. Devastation is caused by a
combination of size and speed of the ocean wave, which can be hundreds of miles per hour.
Young, elderly, and those living in unprotected areas are vulnerable to injury from falling
objects, drowning, and being trapped by debris. Other short-term effects include power outages,
stressed health care services, communication, and transportation systems. Both earthquakes
and tsunamis can cause devastating damage to Baru’s infrastructure such as its roads,
buildings and power grid. Long-term housing shortages could occur. Extended power outages
can also disrupt access to clean water and lead to water-borne diseases. Lastly, long-term
power outages can lead to failed business and industry that can devastate the economy.
Tsunamis and earthquakes disrupt a traditional electric grid in many different ways.
Explosions and fires can be started in electrical substations if power has not been shut down
and rerouted. The floodwaters can undermine foundations of buildings and transmission lines,
and cause landslides on hillsides. Soil liquefaction can also occur under transmission lines and
power plants, creating serious damage to foundations. Vibrations can damage foundations and
interrupt power generating by causing turbine blade misalignment to generators and
transformers. Dirt and debris from tsunami floodwaters can infiltrate underground cables and
local substations.
Baru’s power grid starts with electricity generation from green renewable sources. Since
40% of the world’s geothermal reserves are in Indonesia, geothermal energy plays a significant
role in powering Baru. The plant is located in a stable hillside region where hot ground water is
piped to the flash steam plant which powers the turbines. Two hydropower plants are also
located on the hillsides at reservoirs along the CiLiwung River. In addition, many locally placed
microgrid generators (local solar panels and small wind turbines) are located throughout the
city. All produce three-phase alternating current. Power is transmitted to nearby transmission
substations. At the transmission station, the electricity is converted to a high-intensity laser
through a voltaic-photo converter. The laser is amplified through solid state light amplification
and then further transmitted to local substations, located on building tops and neighborhoods,
where it is converted back into electricity by illuminating solar cells. These photovoltaic cells
also step down the voltage for everyday usage. This process allows wireless transmission of
energy to all parts of Baru. Sensors on the smart grid use AI technology to direct the power to
meet the demand.
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Wireless transfer of power is just one grid innovation that helps protect Baru against
tsunamis and earthquakes. Additionally, at the generation level, all power plants have been
located at higher elevations or distances away from the ocean to avoid flooding concerns. To
prevent earthquake vibration damage to sensitive equipment all machines are bolted to the
floor. Also, to minimize power outages to critical customers (hospitals, police stations, etc.),
Baru employs two energy storage techniques. A backup water reservoir storage system, located
in the upstream portion of CiLiwung River can be used to continue hydropower generation. Also,
superconducting magnetic energy storage or SMES is used. SMES stores energy in the
contained magnetic field in a super-cooled coil and can be released on demand by the smart
grid sensors.

Finally, the smart grid, consisting of sensors and control modules, identify peak demand
conditions and redistribute power as needed. Feedback from users on the microgrids are
constantly monitored and power can be rerouted efficiently to provide additional power to
hospitals, industries, and residential areas. The microsensors monitoring ground vibrations also
send a signal to the smart grid shutting down sensitive systems and substations. This allows for
a quick restart when the danger is over. The smart grid allows citizens with private generating
sources to sell excess energy back to the grid in both disaster and non-disaster times.

4

Baru

With any solution, there are tradeoffs and risks. An engineer’s job is to minimize risks
and ensure that the benefits outweigh the risks. First off, smart grid technology has the risk of
AI and power distribution failure. However, using the smart grid is beneficial because damage
from a disaster is minimized by rerouting energy flow and there is less manual control required.
Next, our mostly independent microgrids may be harder to recover from a blackout, but
blackouts are isolated. Low-cost renewable hydropower and geothermal power supplement all
microgrids. Droughts can impact hydropower and earthquakes can disrupt geothermal;
however, there is a low probability that droughts and earthquakes will occur simultaneously.
Therefore, hydropower or geothermal will provide a stable power source that minimizes
blackouts.
Baru’s underground grid (an emergency backup for critical services) is reinforced with
steel and insulation. It is expensive to install, but with this protection, tsunamis have minimal
effect on the power grid and ultimately saves money in lack of repair costs. Moreover, Baru’s
SMES system is more expensive upfront, but has the benefits of a high-efficiency storage
(95%), to release desired energy. Furthermore, an automatic shutdown of power generation and
transmission structures features the risk of an AI failure. On the other hand, this method can
prevent damage and reduce equipment replacement. Finally, wireless energy transmission,
while having a high initial cost, is more resistant to natural disasters and has a lower long-term
cost due to its low maintenance.
Civil engineers designed and oversaw planning, construction and maintenance of
Baru’s infrastructure. Mechanical and biomedical engineers produce technology (including
seawalls, warning systems, water and power delivery systems, and medical equipment).
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Finally, our electrical engineers are vital to Baru’s “powerful” infrastructure with its efficient
innovations. Ultimately, Baru is a forward-thinking, technologically advanced city that places
high importance on services, infrastructure, and disaster resistance and recovery. Engineers
have always been an imperative part of the city’s function.
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