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The world we operating in

* Falling tech costs: RE competitive * Rapid tech dev eg storage, EV,
blockchain, loT * Climate Crisis * Utilities moving to wires & grid
balancing business * Move from centralized to distributed, &
competitive market system * A more aware consumer, wanting
choice

Eskom restructuring & financial constraints * Loadshedding * Policy
gap & vacuum * Carbon Tax Act * LNG push

City reliance on electricity revenue * Aging infrastructure * Utility
death spiral as customers go off or partially off grid as tariffs increase
* Carbon targets * Increasing unemployment and poverty

CITY or CAPE TOWN
ISIXEKOD SASEKAPA

STAD KAAPSTAD Characterized by Rapid Change & Uncertainty




Current challenges facing EDI in SA

The challenges facing the Electricity Distribution Industry (EDI) in South Africa and
the changing energy landscape globally to a decentralised and increasingly
unbundled, market driven, distributed energy system means that an alternative
business model for l[ocal government utilities needs to be explored and
established. The City has to increasingly deal with the challenges of

« Reduction in electricity sales

« Customer retention

« Increasing tariffs above CPIX and customer’s ability to pay

« City’s growth in subsidised services

« Electricity bulk supply constraints (resulting in possible load shedding)

« Challenges associated with carbon emissions targets, the climate crisis

« The impact of energy efficiency, renewable energy and new technologies on
existing systems and models

Energy & Climate Changes Directorate’s SDBIP 2019
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The response - institutional changes and innovation
incubator

yd
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Creation of SEM: direct response to the transition and
required innovation

©

In order to put the necessary new emphasis on cleaner and more
sustainable energy, the City created a Sustainable Energy Markets
Department in mid 2017 under the new Energy Directorate as part of
ODTP process.

Important shift in the City’s thinking around energy - moving away from
only operating as an electricity distributor and starting to explore options
to generate and diversify the City’s energy supply, as well as drive
innovation in this sector.

New Dept brought staff working for many years on green energy and
climate mitigation into one team and made provision for more skills and
capacity to deliver on ambitious targets

End of 2018 the Directorate’s name was amended by Council to Energy &
Climate Change
Energy & Climate Change Directorate

Kadri Nassiep

Sustainable Energy Markets
(SEM)

Director: Dr Les Rencontre




Mandate of Sustainable Energy Markets

lean » Accessible « Reliable » Equitable » Safe

100% »

©

To work towards energy security and energy diversification
and to drive innovation in energy supply in the City.

To co-ordinate and drive the City’s climate change mitigation
and transversal work, towards adoption of ambitious, evidence-
based climate actions plans and to accelerate implementation
of transformative climate acftions.

i;@ IDP 2017 - 2022 :
FIVEYEAR « Clean energy supply
DEVELOFPMENT

» Energy efficiency in City operations

« Carbon emissions reduction

« Reducing energy poverty for the poorest households
O®| < Reducing City's reliance on electricity sales

PLAN




Our role: The 3 I's towards change

Preparing
for change \

Energy security

& diversification

Leading and Facilitating
change change

Pioneers

Interpret &
Inform

Influence Forward
thinking

Low carbon

evelopmen
Creating

change

@ CITY OF CAPE TOWN Innovation & Change can be an uncomfortable space
ISIXEKD SASEKAPA

Innovate &
Implement

Disruptor

STAD KAAPSTAD



Our team

Small team:

o 23 staff
members
olIncl3
secondments
o + 5inferns
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Ouvur Location

* Energy Headquarters at Bloemhof, Bellville
« Satellite office, Wale Street, CBD

~  FROMCAPE TOWN
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Our Budget

« Rates funded, loans, grant (DSM)
« Limited budget

« CAPEX
— Rooftop PV on City Buildings
— Metering Project
— Energy Efficiency in City Operations

« OPEX
— Consulting, Research, Legal fees

CITY OF CAPE TOWRN
ISIXEKOD SASEKAPA
STAD KAAPSTAD



Ouvr Structure
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Ve Y 4 s St g P . bt Chy o o Y.

SAFE AND LEGAL INSTALLATIONS
OF ROOFTOP PHOTOVOLTAIC SYSTEMS
COMMERCIAL AND RESIDENTIAL - IN CAPE TOWN

T

CAPETOWN

STATE OF ENERGY




SEM Projects: Driving Energy Action
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Our project and activity drivers

Customer retention

Increase affordability and ability to pay

Risk management

Cost containment

Energy security
& diversification

Low carbon
development

and

© OECDI/IEA, 2003
Figure 2.5 Three Exploratory Scenarios: Qualitative Directions of Change
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What we do

Sustainable Energy Markets

eMedium size Own Generation Programme

e Large scale IPP Programme & Court challenge
eRooftop PV on City facilities

¢ NG business case & defining role of City

*\Wheeling /Trading platform framework development
eEnergy Efficiency in City Operations

eDevelopment of Plans, Scenarios

eRegulatory review and response

e|nnovation Strategy development

eProject co-ordination/implementation

CITY OF CAPE TOWRN
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Diversification

Generation Plan

Feasibility
Studies, Land
audit for ground
mounted PV, BP
development

CITY OF CAPE TOWRN
ISIXEKOD SASEKAPA
STAD KAAPSTAD

Generation
Development &
Municipal Ops
Efficiency

City Rooftop
Programme

distribution

study Standardising

practices &
Almost procedures for
complete Municipal owned
Distributed Energy
Resources (focus
on Rooftop Solar




Electricity beyond Eskom

Current interpretation of
legislation prohibits
municipalities from
purchasing directly from
Independent Power
Producers. After
protracted engagement
with national players the
City took the Minister of
Energy and the National
Energy Regulator to court
to get a declaratory order
to purchase renewable
energy. A court date will
be set down in September
20109.

CITY OF CAPE TOWRN
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Generation
Development &

Municipal Ops
Efficiency

Procurement of RE from
IPP’s

The City has legally
challenged the Minister
of Energy for the right to

procure Renewable

\Energy directly from IPP’s.

The matter has been set
down for hearing in North
Gauteng High Court.

\

' Both Nersa and the
The City’s legal feam Minister have filed
drafted the Heads of opposing papers (albeit

Argument. late).

3

City responded to the
papers



City Rooftop programme

+1,3MW
(72% on
Energy

o Directorate

pd Buildings)

" New 2019-2021:
approx. 800 kWp

Existing 2012-2017:
523 kWp
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Generation
Development &

Municipal Ops
Efficiency

Standardising practices and procedures
for Municipal owned Distributed Energy
Resources (focus on Rooftop Solar PV)

Develop a standardized municipal tender
process and evaluation criteria and
tender documents.

Develop and finalise a minimum design
requirement / specifications for PV
systems on municipal facilities.

Develop and implement an appropriate
performance management system for the
fleet of rooftop Solar PV systems owned
by the City

Develop and implement a City-wide
Municipal Rooftop PV O&M strategy.

Assessment of potential across City assets



Generation

Wheeling framework & Trading Platform Development &

Municipal Ops
Efficiency

Definition: Wheeling is the financial fransactions representing the
transportation of third party electrical energy (kWh) over the
City’'s distribution network which allows for the third party supplier
to sell this electrical energy to a City customer at that customer’s
point of supply.

A project implementation task team was established

|
A wheeling tariff was submitted for approval

A series of implementation methodologies & risks
were identified and reviewed (we on the 4th iteration)
license to generate

It needs now to be tested for “implementability”
electricity from '

NERSA. (Some The City is targeting to implement a wheeling
exemptions apply) framework by the end of the 2020 financial year
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Most generators will
be required by
legislation to obtain a




Generation

City Wheeling Model - 4 Principles Development &

Municipal Ops
Efficiency

 Wheeling is being implemented to facilitate the consumption and
supply of renewable energy in the City of Cape Town.

« Energy will be wheeled, excluding green benefits, and the City
will not be responsible for the verification or certification of green
benefits.

« Customers participating in wheeling (market environment) will be
treated separately from other City customers (regulated
environment) to ensure that there is no cross-subsidization of
energy costs or arbitfrage between these two environments.

 Wheeling will only be implemented at medium and high voltage
levelsie11kV to 132kV.

« Non-discriminatory & Simple

CITY OF CAPE TOWRN
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Energy efficiency in Municipal operations

Energy
Audits
in

building

Assess further potential

for efficiency across the

City assets and
operations

Mainstream EE in the
City (Develop an Energy
Efficiency Policy for the

CITY OF CAPE TOWRN
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Energy Innovation

« Focus:
— low carbon
— poverty alleviation
— economic development
— security of supply
— nexus / transversiality
— Al, machine learning, 4™ IR

* Request for information call (closed date
30 June)

* Project Shortlist by October 2019

» Pilot project decision mafrix

« Partnership platform development
* Project implementation

« Cuts across branches

CITY OF CAPE TOWRN
ISIXEKOD SASEKAPA
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REQUEST FOR INFORMATION (RFI)

sustainable Energy Innowation — Call for Submissions from Industry

To assess the types and extent of innovative sustainable
energy initiatives and/or projects available for
implementation within the City of Cape Town

THis documen confains @ Reques! & Infvmation (RAY on how the Sy of Cape Town (the
oY) can apoly fechnology and cafa fo anhance eRergy Secudly and anatie an nnovadve
cevelopmental pathway witkin e Gy, The infrmation obfalred Som his RFT will b used by
e Oy a5 @ basis for fuher discussion and hels guide the Gy In planning fore Inffathes
Inferested partes wishing fo respond fo this RF showd read s document Cansfully and flow
e guidance for respending

Making progress possible. Together.



What we do

©
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Sustainable Energy Markets

SAFE AND LEGAL INSTALLATIONS
OF ROOFTOP PHOTOVOLTAIC SYSTEMS
COMMERCIAL AND RESIDENTIAL - IN CAPE TOWN

e

ePromoting and enabling RE/EE in
residential, commercial & transport sectors

e Advocacy, campaigns, education,
communication, awareness raising

eTraining & Stakeholder Forums (EWWF)
*SSEG promotion, accreditation, compliance

eFinancing options for uptake of RE/EE
(PACE)

*EV Framework development &
implementation

eTariffs and smart meters, digitalisation

eBlockchain tech/ platforms for distributed
energy



Electricity Savings Campaign
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TOP WAYS TO SAVE
ELECTRICITY

ELECTRICTY SAVING TIPS SOLAR WATER HEATER QUOTES PV AND RENEWABLES FAQs AND TESTIMONIALS

GET QUOTES A
FOR SOLAR WATER ~ ELECTRICITY
HEATERS TODAY =

WWW.savingelectricity.org.za

THE CITY OF CAPE TOWN'S ENERGY DIRECTORATE
100% « CLEAN e« ACCESSIBLE « RELIABLE » EQUITAELE » SAFE

|
l
-
1
m

MATE CHANGE FAQS RESOURCES ABDUT CONTACT Q

DDAY

ding to a solarwaterh
ge an installation.
»

\

)
GENERATE YOUR OWN FAQs




Owning your piece of the sun : SSEG

SAFE AND LEGAL INSTALLATIONS
OF ROOFTOP PHOTOVOLTAIC SYSTEMS
COMMERCIAL AND RESIDENTIAL - IN CAPE TOWN

Campaign to Register Retaining our

& Reularise customers:

unregistered &
unauthorised PV

systems:

Innovative financing
and ownership
models including

e Homeowners Property Assessed

e Installers Clean Energy (PACE)

e Communication of
rules and
procedures

CITY OF CAPE TOWN . . .
@ sixeo sasecara - |mplemented in collaboration with EGD, GreenCape, SAPVIA



The PACE Model

2 7

$
A
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&

15 20 I

YEARS

PACE Programme 26



Driving Cape Town Green

Objective:

Enable the uptake of EVs to create a new electricity market, reduce vehicle
emissions, reduce reliance on imported fuel & reduce cost of transport to create
a more inclusive city

Electric Vehicle
Framework

ol Bl @ &

CITY OF CAPE TOWRN
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What we do

Sustainable Energy Markets

eFocus on unelectrified households - \ — /
eConduct research and surveys
eFinancial sustainability investigations

eImplementation models for alternatives
(Solar Home Systems & Solar kits)

*Project implementation incl SWHs, Ceilings O ENERGY

*TOD / Planning issues

*New Building efficiency

eLow carbon urban development
eBuilding regulation engagement




Low Income

Cape Town: low income household electricity |50

« Approximately 98% of householdsin CT have access to electricity (42
530 hhs access via another house/other means)

« About half of low income hhs are supplied by CCT and half by Eskom

« 17 000 households are “un-electrifiable” (all in informal settlements) due
to being on encumbered land (private property, flooding etc).

Data source: Stats SA Community Survey 2016 / CCT
1 264 849 households in Cape Town : 500 000 are very poor




Low Income Energy Services

e stakeholder engagement: LINES multi-
] stakeholder task feam

Research & Knowledge sharing:

1. Completion of Household Energy Use
study

2. Finance/economic study initiated

3. Investigate electricity provision options
to ‘unelectrifiable’ areas eg Solar
home systems or microgrids, potentially

City needs to be responsive with additional services - wifi/DSTV

considering the sustainability
of this service and the burden
on the City and its people

Projects:
1. Energy Services:
o DoE SWH roll out Programme
@ E{%ﬁé&%‘g%ﬂ” o Celilings refrofit Programme
2. Distribution of wonderbags & solar kits



Low Income

“Unelectrifiable” areas: Solar Home Services? Energy services

Options for the temporary provision of basic services for informal settlements that
are “un-electrifiable™”.

Solar Home Systems and Micro-Grids are an option for these areas:

> These provide a very low level of services compared to grid electricity and
are expensive — approx R7/kWh (grid is approx R1/kWh on LL tariff)

« Smaller portable solar kits are being distributed as pilots to unelectrifiable

communities:
* 4 LED Lights
» 2 Phone Charger ports
« Battery
« 12Wp panel

CITY OF CAPE TOWRN
ISIXEKOD SASEKAPA
STAD KAAPSTAD




South Africa Buildings Programme SRR

Built Environment

CITY OF CAPE TOWN APPROACH

STRATEGIC OBJECTIVE:

* DEVELOPMENT AND IMPLEMENTATION OF
TRANSFORMATIONAL ENERGY EFFICIENCY
POLICIES AND PROGRAMMES FOR NEW
BUILDINGS BY 2020

= NET ZERO CARBON NEW BUILDINGS BY 2030

INFORMATION AND COMMUNICATION
SUSTAINABILITY DECLARATION

RESOURCE EFFICIENT CRITERIA FOR DEVELOPMENT

LAW

NATIOMAL BUILDING REGULATIONS
REVISED SAMS 10400 PART XA
BUILDIMNG REGULATIONMS BYLAW

©2® pEVELOPMENT CONDITIONS
)]

- MIMIMUAM REQUIEEMENTS
INCENTIVE/DISINCENTIVE PACKAGES

@ STAD KAAPSTAD



What we do

Sustainable Energy Markets

eEvidence led policy / strategy input

eEnergy, energy efficiency & carbon data management and
monitoring and reporting

eModelling eg CN2050, MEMP

e Financial modelling eg valuing savings, investigating
funding models

CAPETOWN
STATE OF ENERGY

eCo-ordinate Climate Change Mitigation strategy

eDevelopment of Energy Master Plan and Renewable Energy
Roadmap

ePlan, Policy, Strategy review and development support
*SDBIP/IDP/Target development and monitoring

eAnnual Reports, other City reports

eDevelopment of Integration platforms, tools, technologies




Climate Chgnge &
Evidence based decision making Integration

Platforms

CAPETOWN

STATE OF ENERGY Data gathering and
analysis

at various Energy & Carbon &

levels and platforms Impacts : &
Interpretation

DRIVING SUSTAINABLE ECONOMIES

o GREENHOUSE
GAS PROTOCOL

’
Global Protocol for ;
Community-Scale Greenhouse

Gas Emission Inventories Verification

An Accounting and Reporting Standard for Citles

Setting of targets and
goals

Tt

Policy/Strategy/Action

Plans Development



https://www.google.co.za/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwifyqDPsbzbAhWJXBQKHWrCDS8QjRx6BAgBEAU&url=https://www.nlc.org/resource/global-protocol-for-community-scale-greenhouse-gas-emission-inventories&psig=AOvVaw1Jc9E1gxSfGb92yIBOfaXR&ust=1528283431775029

Climate Change &

Modeling & Plans: 3 Big pieces of work Integration

Impact of new tech on
City system & a
Renewable Energy
Roadmap for the City of
Cape Town

CITY OF CAPE TOWRN
ISIXEKOD SASEKAPA
STAD KAAPSTAD

D-EADLIP!'E
202

e m

Towards Carbon
Neutrality 2050 for the
City of Cape Town

Platforms

Sustainable energy
services provision &
revenue model/s for the
City of Cape Town




City RE Roadmap

Mg o in

ISIXEKD SASEKAPA
STAD KAAPSTAD enewapnie cnergy Lerdricates




Monitoring - Smart metering of municipal facilities

[ 1600 facilities ]

Metering since 2012

I/, — [sum =
_._ EEERER
Il\ EEEEER

2

water meters
(POC1).
POC2
underway

] SMART

CITY OF CAPE TOWRN
ISIXEKOD SASEKAPA
STAD KAAPSTAD I A( I I I I \(




cmevion WE'RE GOING GREEN. ARE YOU?

RHAR BARPAIAR ENERGY EFFICIENCY IN THE PUBLIC SERVICE
MANAGERS DASHBOARD - DEPARTMENTS - ELECTRICITY _ -

Omni Forum Municipal Building

ELECTRICITY SAVED BY o .
ALL ENERGY EFFICIENCY State of energy in City of Cape Town operations

ACTIONS LAST YEAR

WAS ENOUGH TO POWER 2019 metered electricity consumption (kWh)

City Emergency Senvices

B City Health

M Electricity Services Department
Envirenmental Management

W Facility Management

W Fire Services

W Library Information Services

W Farcs

I Priority Assets Management

W Property Management

B Recreation

M Solid Waste Management

B water and Sanitation

NN~ | @

Tlan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2016 W 2017 w 2018 W Baseline W Target 4100 CLINICS FOR 3
YEARS

Send your feedback to smart.fac gov.z These results are based on metered facilities only!

Department - Electricity Services Department
cim or care roun GETTING OUR PIECE OF THE SUN ) o
STAD KAAPSTAD RENEWABLE ENERGY IN THE PUBLIC SERVICE Facility Type - Electricity Building
_ 2019 Facility Consumption (kWh) 2018 Facility Benchmark (kWh/m*/year)
dsbeni Electrichy Meatangs Eleciicty
Omni Forum Municipal Building: 60 kWp system pepR e | ey
BR0SMNol Electrichy PR amw
Heanuarters Doy |
mmng;u';g Ekhg::fn::&
| e
. RENEWABLE ENERGY e | Pt
A L : . : , i GENERATED BY ALL = I
01/23 01/24 0125 01/26 0127 01/28 0129 OUR SOLAR SYSTEMS Miches Pan Fezquaers
Electncay Def
Monthay solas pensvition: LAST YEAR WAS w:w: e
2016 (78 MWh) 2017 (99 MWh) 2018 (90 MWh) 2019 (11 MWh) ENOUGH To POWER PMEI?% Mmsgglgjigae!_
| 2P e
o s i
11 L - o
o JLII il 1] — .
4 Elecirizty Dept
ENERGY SAVING SINCE LAST MONTH: R 13,013 (10,844 kWh) 11 CLINICS FOR 1 Mo e —
ENERGY SINCE INSTALL (2016): MONTH 1 Dﬁ_
g Rosmean Electricly
Depct \a»qnmaa;nem
Vergem ey B TR
hhuzenery

Elecieay Depct Cty Depot
Aions Frver |
CITY OF CAPE TOWRN ] oo opet saicn- vty

|5 IXE KG 5 A 5 EKAFA : : SMART %575 [ w052 147458 13431 & & 1o 2% B

STAD KAAPSTAD oo FACILITY a0 1 B i S
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Municipal Ops savings and monitoring

Investment on all EE and RE interventions
(2017/18 Present value assuming 8% nominal discount rate)

R 30,000,000

R 25,000,000

R 20,000,000
R 15,000,000

R 10,000,000 -
R 5,000,000 -
RO -

| Traffic lights

i Street lights

Buildings

Metering and Monitoring Investments:

Metering investment:
2013/14-2018/19 (6 years): R6 809 558
727 meters (583 main, 144 stat meters)

SmartFacility monitoring application:

2015/16 to 2018/19 (4 years): R3 178 781

1 SMART

FACILITY

Validate technology investment Savings but also induce
behavioural savings

©
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Project Avg. Project Avg.

Years Payback | Years Payback

(Discounted) @ | (Discounted) @

Avoided Eskom | Secondary CCT
Program Area Bulk Tariffs Tariff
Buildings incl. M&M 13 7
Buildings 12 6
Street Lights 10 4
Traffic Lights 5 3

% split of funding of
EE and RE initiatives

100%
80%
60%
40%
20%

0%
B Grant mCCT

Cumulative EE Program Investments vs Cumulative Savings [@ avoided Eskom Bulk Tariffs]

R350 000 000

R300 000 000

R250 000 000

R200 000 000

R150 000 000

R100 000 000

R50 000 000

B Buildings Investments

M Buildings Net Savings

(2017/18 Present Value Assuming 8% Nominal Discount Rate)

~R350 000000
| R300 000000
| R250 000000
R200 000 000
R150 000 000
4 R100 000000
R50 000 000

RO

Street Lights Investments M Traffic Lights Investments

Street Lights Net Savings

Traffic Lights Net Savings
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Climate Change &

Envisioning a Carbon Neutral Cape Town Integration

Platforms

. CITY OF CAPE TOWN
- ISIXEKO SASEKAFA
7 STAP KAAPSTAP
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What is Carbon Neutrality?:
Essentially we go from our current Energy2040 ‘target’ of cutting 37% CO,
@ CITY OF CAPE TOWN by 2040 to a ‘commitment’ to cut 100% CO, city-wide by 2050

ISIXEKOD SASEKAPA
STAD KAAPSTAD
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Thank You

For queries contact:
leila.mahomedweideman@capetown.gov.za

pd




