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expected to perform well at school and unwell adults cannot be ex-

pected to thrive at work. Improving the standards of public hospitals 

is a strategic step towards increasing our nation’s overall productivity. 

We are thinking about the bigger picture and we are determined to 

play a large role in this country’s inevitable climb to greatness. We 

want to help shape our country’s future. 

One of South Africa's major challenges lies in providing sustain-

able healthcare to the public. While the challenges posed by shortages 

of doctors, nurses and resources are well understood, the importance 

of hospital infrastructure is often overlooked. Outreach Engineering is 

a youth-led, one-of-a-kind engineering not-for-profit organisation with 

a vision of improving the quality of public healthcare in South Africa 

by addressing the infrastructural shortfalls in the public hospitals. 

The hospital, one of the largest in the world, needs to restore 
and modernise an ageing infrastructure if it is to sustainably 
support its staff, equipment and patients. Addressing the 

shortfalls in the hospital’s infrastructure will benefit all stakeholders 

including the patients, the maintenance and clinical staff, the Govern-

ment, partners and donors.

Outreach Engineering believes that South Africa is a remarkable 

country. We are proud of it, we love it and we want to give back to it. 

However, this country is in trouble - we have an infrastructure that 

is struggling to meet current demands. Our public healthcare system 

serves a very large percentage of our population and is in desperate 

need of assistance. The health of our nation is directly related to the 

quality of the public healthcare available. Sick children cannot be 

Stabilising the power 
supply at Joburg’s Bara
Yen-Hsiang Jason Huang, Outreach Engineering

The Heal Baragwanath project aims to improve the reliability of the power supply at the main oper-

ating theatre complex of the Chris Hani Baragwanath Academic Hospital in Soweto (Bara).
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We encourage public private partnerships by providing a platform 
for companies and individuals that wish to tackle the infrastructural 
challenges through social investment and responsibility. Outreach 
Engineering is a registered Non-Profit Company (NPC), non-profit 
organisation (NPO) and Section 18A approved Public Benefit Or-
ganisation (PBO).

Our first major initiative is the Heal Baragwanath project at Chris 
Hani Baragwanath Academic Hospital (Bara) in Soweto, which aims 
to address the infrastructural shortfalls at the hospital. With over 
3 000 beds and employing over 6 000 staff members, Bara plays an 
important role in healthcare for a growing community in Johannes-
burg’s South-West. More specifically, the project targets the JD Allen 
operating theatre Complex (JDAC), which is the main operating thea-
tre complex in the hospital. JDAC houses 16 out of the 32 operating 
theatres in the hospital.

Over the years, there has been a decline in infrastructure mainte-
nance, development and sustainability. As a result, the hospital has an 
unreliable council electricity supply. This, in addition to an inadequate 
back-up power system, means that the hospital’s critical services 
are sometimes left without power. This exacerbates the 
surgery backlog at the hospital.

We are working with key Government and 
hospital stakeholders to address the power 
challenges. The planning phase of the Heal 
Baragwanath project was completed without 
interrupting the day-to-day activities of the 
hospital. Energy Cybernetics donated and 
performed an energy audit of JDAC. Schmid-
hauser Electrical verified and created electrical 
reticulation diagrams.

Outreach Engineering has now collected and 
analysed many proposals from industry leaders to ad-
dress Bara’s challenges and work is in progress to improve 
the hospital’s power infrastructure. The project is well underway, 
and we are making good progress towards our goals.

The Problem

Official records show that Bara experiences long-lasting power fail-
ures an average of once or twice a month, while clinical staff report 
that shorter power failures take place once or twice a week. These 
power failures put patients at risk and also result in elective surgeries’ 
being cancelled or postponed.

This worsens the growing surgery backlog at Bara, which report-
edly is up to seven years for certain surgeries. The hospital performs 
approximately 70 000 procedures a year in its 32 operating theatres 
even with its problematic infrastructure, so the cascading effects of 
any theatre downtime is severe. 

In addition to Council and Eskom-related power outages, the hos-
pital is struggling with a lack of information about its infrastructure; 

electrical safety issues; inadequate back-up power systems; insuffi-
cient Heating, Ventilation and Air-Conditioning (HVAC); lighting; and 
a lack of general maintenance. These problems significantly impact 
hospital operations, compromising patient care and causing delays 
in healthcare service delivery. Some consequences are: 
• Patients’ lives are put at risk mid-surgery when power outages 

and generator failures occur
• Patients have to recover in an environment that is less than ideal
• Medical staff work in an uncomfortable and stressful environment
• Unsafe electrical infrastructure places maintenance staff at risk 

of injury or death
• Surgery backlogs worsen when elective surgical procedures are 

cancelled and rescheduled due to power outages
• Many surgery hours are lost due to environmental factors and 

inadequate temperature control in operating theatres
• Energy is wasted as a result of outdated and inefficient technolo-

gies

These issues need to be addressed swiftly before they worsen. 
We are working with the Gauteng Province Department of 

Infrastructure Development and the hospital’s manage-
ment to address the infrastructural shortfalls at JDAC 

in a three phase project.  

Phase 1: Back-up Power System 
Electrical reticulation diagrams

We began our engagement at Bara by addressing 
the lack of accurate and up-to-date documentation 

for the hospital’s electrical reticulation. Over the 
years, the numerous upgrades and expansions con-

ducted at the hospital have been poorly documented. As a 
result, maintenance staff pass knowledge down to new workers, 

usually having obtained their incomplete and imperfect knowledge 
from someone else.

Therefore, we decided to address a lack of electrical reticulation 
diagrams as a priority project. Providing the hospital management 
with the electrical reticulation diagram serves as a foundation for 
improvement. It gives staff the necessary knowledge to perform 
maintenance and repairs correctly and efficiently.

Electrical safety

The earthing system has been poorly maintained and electrical equip-
ment (including exposed cables, plug points and distribution boards) 
was in poor condition. Addressing the electrical safety issues includes:
• Replacing and securing missing earth conductors.  
• Restoring the facility to a safer, more aesthetically pleasing state 

with all wiring, exposed cables, plug points, distribution boards 
etc. made compliant with safety regulations. 

Abbreviations/Acronyms 

BMS – Building Management System
HVAC – Heating, Ventilation, Air-Conditioning
JDAC  – JD Allen operating theatre Complex
NPC  – Non-Profit Company
NPO  – Non-Profit Organisation
PBO  – Public Benefit Organisation
UPS  – Uninterruptible Power Supply
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Generators, UPS and Building Management System (BMS)

The hospital currently has back-up generators in place, but the back-up 
system is poorly designed and unsuitable for JDAC’s needs. JDAC’s 
16 operating theatres are divided into two sets - emergency theatres 
and normal theatres – each set supplied by a different substation. 
Each substation in turn has its own back-up generator. The genera-
tors’ capacities are greater than that of their respective substations, 
meaning that each generator has spare capacity. 

These generators also supply the surrounding buildings. We 
advised the hospital to reconfigure the back-up generator setup to 
provide JDAC with a back-up power redundancy (N+1). The recon-
figuration will allow medical staff to proceed with scheduled elec-
tive procedures as well as prevent unnecessary risk to mid-surgery 
patients if one generator fails. 

The operating theatres currently do not have Uninterruptible 
Power Supplies (UPSs). We proposed that UPS units be installed for 
the operating theatres to ensure there is no disruption to the electricity 
supply during the transition to the back-up generators. In addition, we 
recommended that a building management system and a permanent 
power metering solution are put in place to monitor and manage the 
back-up power system. 

Phase 2:  
Heating, Ventilation and Air-conditioning (HVAC)

The energy audit revealed that the HVAC system’s specifications were 
adequate for the facility. However, the HVAC was not operating at ca-
pacity. We recommended that the existing HVAC be re-commissioned 
to its original specifications to address the indoor environmental 
problems evident in JDAC. 

Building inefficiencies such as broken doors and heat extraction 
fans also need to be remedied to allow the HVAC to function effectively 
and efficiently. Automatic temperature controls should be installed 
and access given to authorised clinical staff. HVAC maintenance needs 
to be prioritised by either outsourcing the maintenance or training 
maintenance staff to perform the maintenance correctly.

Phase 3:  
Lighting and general maintenance

The majority of the lighting technology at the hospital is outdated, 
inefficient and in some areas, inadequate. As a result, the lighting con-
tributes significantly towards the hospitals large energy consumption.  

We have recommended that all existing lighting technologies 
need to be replaced with the newer and more efficient equivalents and 
that the magnetic ballasts be replaced with electronic ballasts. This 
will reduce energy consumption and improve the power factor and 
ultimately the electrical efficiency of JDAC. Furthermore, additional 
lighting fixtures may be required to address lighting inadequacies.

During the assessment, we found JDAC to be run down. We 
identified broken doors, fans, ceiling boards, paint work and damaged 
floors as the most urgent issues. These issues need to be addressed 
to restore the JDAC to a hygienic and aesthetically pleasing state. 

Conclusion

Outreach Engineering is working to improve the public healthcare in 
South Africa. Many other public hospitals suffer from similar infra-
structural shortfalls to Bara. From this project, we can create a template 
which we can then apply to other public hospitals and in doing so, 
help millions of people. We are encouraged by the results we have 
seen to date. One key finding from the project is that we must focus 
on addressing infrastructural challenges with cost effective, proven 
solutions that can be rapidly implemented. Only once energy is being 
utilised efficiently by the hospital, should they focus on alternative 
or renewable energy. Another important consideration is the human 
behaviour component of the project, which is critical to the project’s 
sustainability. A good engineering solution, will not on its own, fix the 
problems experienced by the hospital in the long term. Furthermore, 
we need to focus on addressing a lack of communication between 
clinical and maintenance staff at each hospital. Maintenance teams are 
not always aware of medical requirements (such as redundant power 
supplies for back-up generators), while medical teams do not always 
understand the technical challenges that maintenance teams are fac-
ing. It is essential that the project maintains management buy-in. Our 
interventions require support from senior stakeholders in Government 
and hospital management. We would also not be able to achieve our 
goals without the assistance and support of our partners and donors, 
whose contributions have been invaluable. 
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