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WHO WE ARE

SAPVIA provides market and legislative
interventions and programs across market
segments, i.e., in the utility, industrial,

commercial, and domestic markets.

In the domestic market, also known as small scale
embedded generation, SAPVIA has identified the
need for installations as these systems are designed
to reliably operate for 20 years. Whilst the domestic
market is at it nascent stages in South Africa, it is
growing rapidly and its success and sustainability of
this emerging industry depends on reliability of

components and the quality of installations.

The South African Photovoltaic

Industry Association

Business Overview

OUR
VISION

For solar PV to be a significant and reliable
contributor to the South African electricity

mix; by 2050, there is:

» Energy Security, solar PV is used as an infinite
daily energy resource

» Policy and Market Alignment, where clear laws
and policies complement one another, and
public-private partnerships enable the growth of
the solar market, and

» Environmental & Market Sustainability through
decarbonized energy and creation of economic

development opportunities
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ABOUT US

OUR
MISSION

As the voice of the solar PV
industry in South Africa, our
mission is to support and represent
our members. We:

» Shape and influence regulations and
policy development

» Inform and educate members and
other stakeholders

» Facilitate partnerships and
collaboration

» Promote higher usage of solar PV in

the public & private sector

Business Overview

Through our support, our
members:

» Deploy and invest in quality solar PV

» Facilitate greater accessibility and
affordability of solar PV

» Create jobs, economic opportunities

and develop skills
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ABOUT US

OUR STRATEGIC
FOCUS AREAS

SHAPE AND
INFLUENCE
REGULATIONS AND
POLICY
DEVELOPMENT

FACILITATE
PARTNERSHIPS AND
COLLABORATION

Business Overview

INFORM AND
EDUCATE MEMBERS
AND OTHER
STAKEHOLDERS

PROMOTE HIGHER
USAGE OF SOLAR PV IN
PUBLIC AND PRIVATE
SECTOR
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ABOUT US Business Overview

THEME FOR THE 2025
SAPVIA STRATEGY

KEY SUMMARY POINTS

 Put the member at the centre of our going concern

I n C re a se & =« Clarify the value of our membership fees both in

philosophy and practice

e
A m p I Ify < Ensure that the mission is evidenced through

members

M e m b e r = Create an enabling environment for our members to
compete successfully in the marketplace

2025



A AL R RRITNIRN

MEMBERSHIP

South African Photovoltaic Industry Association




ABOUT US

SPONSOR MEMBERS

We are pleased to have the support of Absa, Daystar Power,
African Infrastructure Investment Managers (AlIM),
Astronergy, Hohm Energy and voltalia as current sponsor

members.

Sponsors support is pivotal in ensuring SAPVIA’s ongoing success and
our ability to impart meaningful insights and promote the
advantages of solar PV throughout South Africa.

We are deeply grateful for all sponsorship contributions and look
forward to securing additional support to further our efforts in

serving our members and the broader South African community.

A m

AFRICAN INFRASTRUCTURE INVESTMENT MANAGERS

SUNWVODIA

ENERGY

Business Overview

%
DAYSTAR POWER

ENERCY SOLUTIONS

A Member of the Shell Group

ASTRONERGY

vaoltalia
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Business Overview
MEMBERSHIP

OUR MEMBERS

In 2024: Over 800 members, comprising

1000
% Project development
806

= PV project ownership (as independent power

750

producers)
= Engineering-procurement-construction (EPC) 04 962
% QOperations and maintenance (O&M) 500 450
= Manufacturing (OEMs) 361
= Embedded (roof-top) PV installation 211
207
% Training, Consulting and Research 290
g 129 129 147

*  Finance Institutions 63 7

% SMMEs (PVGC)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

= PV Professionals (individuals)
B PV GreenCard [ Associate [} Full/Ordinary Sponsor
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Shape And Influence Regulations And Policy Development
Public and Private Sector interaction: DMRE, DFFE, DTI, NERSA, NECOM, ESKOM, BUSA, NBI,

Policy:

* Integrated Resource Plan IRP

*  SA Renewable Energy Masterplan SAREM
Legislation:

* Electricity Regulation Act ERA Amendment bill
*  ERA Schedule 2 amendment

Regulations:

*  Municipal Pr Eng sign off

*  Municipal By-laws and regulations

*  NERSA Net billing

Standards and Specifications:

* SANS 10142-1/2 — Low voltage wiring guide
* NRS 097-2-1 SSEG Utility Interface

Eskom Policies and Plans:

*  Transmission Development Plan TDP

* @Generation Connection Capacity Assessment
GCCA

* Interim Grid Capacity Allocation Rules IGCAR
* Gated connection process

C RN i il b MRS e
South AfricanRenewabl
Energy Mdsierpldn (SAREM)

t pl
storage value chains by 2030.

STAATSKOERANT, 4 JANUARIE 2024

GoverNMENT NoTICES ® GOEWERMENTSKENNISGEWINGS

DEPARTMENT OF MINERAL RESOURCES AND ENERGY

NO. 4238 4 January 2024

PUBLICATION FOR COMMENTS: INTEGRATED RESOURCE PLAN, 2023

1, Samson Gwede Mantashe, Minister of Mineral Resources & Energy, under Section
4(1) of the Electricity Regulations on New Generation Capacity, hereby publish the
Integrated Resource Plan, 2023 for public comments.

d and affe d p and organisations are invited to submit written
comments on or before 23 February 2024. C on the Integrated Resource
Plan, 2023 must be submitted to the Director-General of the Department of Mineral
Resources & Energy.

By Post: By Hand

Mr Jacob Mbele Mr Jacob Mbele

Private Bag X59 Building 2C
ARCADIA Cnr Meintjes & Francis Baard Street
0007 Pretoria

Or by email:
IRP.Queries@dmre.gov.za

Or electrotonically:

. P ber, and e-mail address of the
persol \andlor orga ion submitting the comments.

\
SAM.!E\ SWEDE{;NTA‘QM P
Minister Resources & Energy
Date: {12034

N ®€skom

Transmission
Development
Plan

2022-203 1

I}y S %
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Shape And Influence Regulations And Policy Development

SAPVIA Member and Industry Feedback: Industry Working Groups

Distributed Generation:
*  Commercial and Industrial Sector Focus

*  SSEG policy and compliance, Net-Billing, Wheeling,
PPA’s, CAA compliance

Grid Access: he/she operates. This working group provides the opportunity to

 Utility scale and Project Development focus members from various backgrounds to become involved and

»  Grid Access, Project development information, Grid [ e i i e b
Code compliance

"Everyone has a duty to plough back into the industry within which

could make a difference.”

DeVilliers Botha

k. I I f . Distributed Generation WG:
S o

» Skills development and Employment pathway focus
* PV GreenCard and Private sector training

* Accredited PV training SETA’s, QCTO, SAQA, TVET’s ook Skt Oty Clislcipaion = Sollil
Environmental:

\/
* Utility scale and Project Development focus S\BA/ SO LI N K

< ®
| | . lareff
* EIA, DFFE interface, Environmental compliance

regulations Link: SAPVIA Working Groups web page
Manufacturing:
* Local Manufacturing and OEM Focus
* Localisation support, Equipment Standards, Market Data
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https://sapvia.co.za/working-groups/
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SOUTH AFRICA’S ENERGY LANDSCAPE

ppa storage
energyavailabilityfactor

' ridaccess L .
gigﬁ{gé'ggmarp% nerea era distribution

. Cb.am ipp jet-1p
Jjustenergytransition |
sseg eskom |oadshedding

transmission ITP

wind coal
wheeling
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In 2024, improved thermal generation Eskom Weekly system status report 52 Week
performance due to long term maintenance. outlook for system adequacy.

. MW MW MW MW MW MW MW MW
Can be Seen by decrease In U n pla nned Week Start|Week RSA Residual | Available Available Planned Unplanned Planned Likely Risk
Contracted | Forecast | Dispatchable | Capacity (Less|Maintenance Outage Risk Level Senario

Ca pacity LOSS Fa Ctor (UCLF) Forecast Capacity OR and UA) Assumption (UA) | (-16200 MW) | (-18200 MW
08-Jul-24 28 33304 30909 46270 30070 3641 14000
- 15-Jul-24 29 33187 30900 46695 30495 3216 14000

Last Refresh Date : 2024-07-09
; 22-Jul-24 30 32099 30544 46923 30723 2088 14000
i 29-Jul-24 31 32158 30569 46605 30405 3306 14000
; 05-Au 9-24 32 31850 30218 46030 29830 3881 14000
i 12-Aug-24] 33 31107 29474 46030 29830 3881 14000
20.000 i 19-Au 9-24 34 30964 29331 46332 30132 3579 14000
' E 26-Au 9-24 35 30766 29134 45696 29496 4215 14000
i [ 02-Sep-24| 36 31128 29240 45311 29111 4600 14000
i ” 09-Sep-24| 37 31315 29427 44628 28428 5283 14000
i ” 16-Sep-24 ]| 38 31250 29362 44788 28588 5123 14000
i 23-Sep-24]| 39 31005 29117 44440 28240 5471 14000
i I '”Hh 30-Sep-24| 40 31663 29516 44796 28596 5115 14000
22,000 l l : " 07-Oct-24 | 41 31291 29143 44463 28263 5448 14000
% i 14-Oct-24 | 42 30935 28796 44463 28263 5448 14000
E 21-0ct-24 | 43 31268 29140 44318 26118 5593 14000
: 28-Oct-24 44 31043 28945 43668 27468 6243 14000
| 04-Nov-24 | 45 30877 28868 44318 28118 5563 14000
||| 11-Nov-24 | 46 30756 28747 44118 27918 5793 14000
20 D”“ 18-Nov24 | 47 | 30513 28504 43920 27720 5001 14000
25-Nov-24 | 48 30369 28360 43920 27720 5991 14000
02-Dec-24 | 49 30491 28165 44395 28195 5516 14000
||H ||| |I|||H HH 09-Dec-24 | 50 30725 28308 43675 27475 6236 14000
b 16-Dec-24 | 51 20472 27145 42018 25818 7893 14000
15.000 ‘“ “ 23-Dec-24 | 52 27305 24979 41378 25178 8533 14000
30-Dec-24 1 27003 24770 41803 25603 8108 14000
e SR - Source: Eskom weekly system Descrinhon

status reports

Source: Eskom station build up

Adequate Generaion 1o mest Demand and Reseries.

4 1 DO0MYA Posskiy shrt to mest Resenes
OEmge |1 D01MW - 2 DDDMYW Defiritnely short b meet Reseres and poselbly Demand
> 2 DOMW Shart to meet Demand and Resenes
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ENERGY PROCUREMENT

To close the generation shortfall

IRP 2019 and Municipal Energy plans govern Public Procurement
*  REIPPPP - 5250MW Connected to the grid
* BW5-975MW IA and PPA signed Dec 2022
* BW6 - 860MW Preferred Bidder Dec 2022
*  ESSIPPP1 - 360MW Preferred Bidder Dec 2023

*  Municipal IPP Procurement — Cape Town 200MW IPP Tender,
Ekurhuleni —30 IPP’s 300MW

* Equitable split moving forward

*  BW7-5000MW. 1800MW Solar PV, 3200MW Wind. RFP
released Dec 2023.

°  ESSIPPP2 — 615MW RFP released Dec 2023.

Private investment in Generation capacity driven by:
*  Security of supply concerns

*  Energy cost certainty

* Decarbonisation

Enabling Environment:

*  ERA Schedule 2 amendment, December 2022
*  Funding readily available. Project financing

*  LCOE of RE well below grid parity

Municipal
BESS

RMIPPPP

REIPPPP

Trading

PPA

Wheeling

SSEG
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PRIVATE INVESTMENT IN GENERATION CAPACITY

Private Sector Demand: 2023 South African Renewable Energy Grid Survey

ESKOM, SAPVIA and

SAWEA Joint venture
Technology (MWac) 2023 South African Renewable Energy Grid Survey ® Eskom S°PVIA ~(;
type-a T
o I 2153% 39.23% DR B e st s
H Igh I IghtS : type-c futursipp:?ation
©® battery-storage “'gas pv = pv,battery-storage @ pv,gas,battery-storage ® wind ® wind,battery-storage wind,pv
66GW contracted capacity wind [ 21114 western cope | 10756 -
pv,battery-storage 13305‘|9572 North West [N #9711 : O
1 1 i a tra Gaborone =
93GW installed capacity sy, I 75 e O @
39GW installed solar PV + = i e e )
battery-storage | 306 Mpumalanga [ 5195 manr’v..d{lg X
Sto I'a ge pv,gas,battery-storage | 40 EaZtuemC:ze P 399 O )%
Py @
13GW solar PV only o s o © Q
pv,battery-storage 82
wind [ 54 @
pv 45 —
wind,battery-storage [ 21 i @ Bt -

Enabling Environment: windpv 3 0 G

battery-storage | 2

ERA Schedule 2 s | 1
pv,gas,battery-storage | 1 C
amendment, December 23593 '

Stutterheim

2022 20611
Funding readily available. . sy 12395 -

Project financing i 6765 ,
2682 P* . h

LCOE of RE well below “ 253 2940 P Q.o
2024 2026 2028 I Microsoft Bing © 2023 TomTom, © 2023 Microsoft Corporation

grid parity

Link: SA Renewable Energy Grid Survey 2023 Dashboard

2025


https://www.eskom.co.za/eskom-divisions/tx/renewable-energy-grid-survey/

PRIVATE INVESTMENT IN GENERATION CAPACITY
NERSA Registered Capacity in South Africa S 'h, PVI A

Capacity (MW)

11,246

To close generation shortfall

*  Minimum Size of projects registered
100kWp

* Solar PV: 68.2% 7673MW
* Wind: 29.1% 3267MW
* 2024 Registrations: 2744MW

Private investment in Generation capacity

driven by:

* Security of supply concerns

* Energy cost certainty

*  Supply Chain Decarbonisation
*  Wheeling agreements

* Aggregators and traders

Enabling Environment:

South African Photovoltaic Industry Association

Technology breakdown of
registered generation facilities

AZ = 3

@ Solar PV
Wind
® Gas
Co-Gen
@ Baggase & Coal
® Hydro

® Biogas (Waste to
Energy)

® Standby Generator
& Hybrid
@ Others

Source: hitps://www.nersa.org.za/electricity-overview/electricity-registration/

*  ERA Schedule 2 amendment; December Link: SAPVIA NERSA Registrations dashboard

2022
* LCOE of RE well below grid parity
*  Schedule 1,2,3 emissions reduction
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https://sapvia.co.za/nersa-registered-plants-dashboard/

PRIVATE INVESTMENT IN GENERATION CAPACITY

Private investment in Generation capacity:

Minimum Size of projects registered
100kWp

Solar PV: 66.9% 4301 MW
Wind: 30.3% 1946 MW
2023 Registrations: 4529MW

Q3 and Q4 total: R24.9 billion
Overnight costs:

Q3: R19M/MW (Wind And Solar)
Q4: R12.8M/MW (Solar Only)

Insights:

Q3: 68 plants connected to Eskom (Tx
and Dx), 785MW. 30 plants connected
to municipal Dx network, 27MW

Q4: 86 plants connected to Eskom (Tx
and Dx), 568MW. 38 plants connected
to municipal Dx network, 37MW

Sum of Investment (R'm) Cost by Province per Quarter
7000

6000 5803
5000
4000 3540
3129 < 3226
3000
1817
2000 1732
1425 -1 1781 1522
1000
0 [ | — [ |
e e > 0 > X < e
(J’bQ c_)\,'g' &Q/Qoo $’5&' ° QOQ \%QQO @éﬂ (J’OQ (J’OQ
& & & Y & <L & & &
<& & AD NV S $o* N <&
<</’b %$fb @ 0K @Q/

Source: NERSA Quarterly notices
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PRIVATE INVESTMENT IN GENERATION CAPACITY I

Wheeling projects share

102 Projects registered 10MW and ngrsa Registered Capacity in South Africa S [ pVIA

la rger South African Photovoltaic Industry Assoclation
) ;o'ral |C;,3/pa7(;ty 19 0412/7|\€/3V1|\/|W Capacity (MW) Number of Projects fé;:i?:!:b';fﬁi‘i‘i?lﬂ facilities
¢ olar . prOJeCtS by capacity
* Wind: 24 projects 3260MW 1 0,041 1 02

I Capacity (MW)

. e . . Data Filters
Wheeling specific projects: S
- Total Capacity: 5612MW e
* Solar PV: 42 projects 3487MW Province
* Wind: 17 projects 2125MW S
Enabling Environment R

* ERA Schedule 2 amendment,
2021. Lifting of licencing
requirements from 1MW to A _—
100MW, removal DEC 2022 Source S [ nerse o 2 lsCIcy v lctncty g rsten)

Link: SAPVIA NERSA Registrations dashboard



https://sapvia.co.za/nersa-registered-plants-dashboard/

PRIVATE INVESTMENT IN GENERATION CAPACITY

SSEG share 1MW and smaller
Registrations in 2024:

Q1 2024: 79 Projects/ 31MW
Total 2024: 392 Projects, 148MW

SSEG investment driven by:

Loadshedding protection for residential

Security of supply concerns (C&l)
Energy cost certainty

Decarbonisation of production Scope 1
to 3 emissions

Enabling Environment:

Feed in tariffs and SSEG processes in
Municipalities

End of 2023 71 Munics allowed SSEG,
67 have an official application process,
43 have a SSEG tariff. Out of 165
municipal distributors.

NRS 097-2-1 and NRS 097-2-3:2023

NERSA Registered Capacity in South Africa 8 b’- PVI A n

South African Photovoltaic Industry Association

: . Provincial breakdown of
Capacity (MW) Number of Projects registered generation facilities

59 5 1 ’ 561 by capacity

M Capacity (MW)

200

Data Filters

173
Technology

150

Province

125

Capacity (MW)
°

100

75

50 Select date range

25

0

Gauteng KwaZulu-Natal Morthermn Cape Morth West Province Mpumalanga
Western Cape Limpopo Free Siate Eastern Cape

Source: https.//'www nersa.org.za/electricity-overview/electricity-registration/

Link: SAPVIA NERSA Registrations dashboard
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https://sapvia.co.za/nersa-registered-plants-dashboard/

PRIVATE INVESTMENT IN GENERATION CAPACITY

GIS and Al Solution to quantify Known-Unknown

SSEG Installed Capacity Estimations
« 2021: 700MW, 2022: 1.15-1.5GW

* SAPOA deployed 640MW in 2022, plan to roll
out 500MW/year for the next 10 years

GIS Solutions
* Residential, SSEG, C&I and utility scale

* Accuracy rates: Residential 86% and C&I 95%
and improving (Al learning)

* % roof covered by PV for retail, commercial
and industrial buildings

* NLI data overlay — Policy Implications

* National, Provincial, municipal, suburb down
to stand level

Data Access
*  Data portal launched 5 October 2023

*  Public access with National level data S ) I:JVIA SO PrimeThought

: : ou rican Photovoltaic Indus ssociation Seftweare Sohutfons GEOTERRA
*  Data subscription through partners South Aftican Photovolia Industty Assocet MAGE
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SAPVIA INSTALLED CAPACITY DATASET

GIS and Al Solution to quantify Known-Unknown
INSTALLED SOLAR PV CAPACITY

Ql 2023 Data nghllghtS: Total installed capacity of systems identified grouped by market segment. Listed values across market segments include

both Public and Private generation capacity procurement.

Capacity Procurement Scheme:

: : Total
*  Public—=2287MW Market Segment  System Size CapacHy
*  Private —3371MW
= IQI Residential 0 - 30 kWp 620.89 MWp
No. of systems identified:
. : =, . . ]
Gauteng, 138 213 T Commercial and Industrial (scé&é)(; 30kWp - 1MWp 1247.63 MWp
*  Western Cape: 96 273 =L
* KwaZulu-Natal: 30 781 o N 1MWP -
[ \ C&l Large Scale and utility scale 50MWp 1925.53 MWp
Market Segment QoQ Growth: -
- Residential <30kWp 137% ’ 'E Ei Utility Scale > 50MWp 1865.03 MWp

*  C&I SSEG 30kWp — 1MWp: 45%
*  C&l Large Scale: 46%

o Uti |ty Scale: 0% Source: SAPVIA Installed Capacity Data Portal

S U FPVIA D PrimeThought /A‘?‘E

South African Photovoltaic Industry Association re So s G EOT E RIII\:’I‘AQE

TOTAL 5659 MWp
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https://sapvia.co.za/dataportal/dataportal-public

SAPVIA INSTALLED CAPACITY DATASET

GIS and Al Solution to quantify Known-Unknown

Q1 2023 Data Highlights:

No. of systems identified:

* City of Tshwane: 22 956

* City of Cape Town: 21 342

* City of Johannesburg: 15 040

Percentage residential systems:
* City of Tshwane: 94%

* City of Cape Town: 91%

* City of Johannesburg: 87%

Average residential system size:
* eThekwini: 10 kWp
*  Western Cape: 7 kWp

* Cape Town average Solar PV growth rate
22/23 across NLI 7-10 37%

No of Residential SSEG systems in the top 5
Municipalities in South Africa as of end Q1 2023

25

20
| I I -
0

City of City of Cape City of
Tshwane Town Johannesburg

S "PVIA 2D PrimeThought

South African Photovoltaic Industry Association

=
(9

Thousand
[N
o

Ekurhuleni eThekwini

/0%
GEOTERRA

IMAGE
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SAPVIA INSTALLED CAPACITY DATASET

GIS and Al Solution to quantify Known-Unknown

Q1 2023 Data Highlights: Installed Capacity of SSEG Market Segment < 1MW

900

SSEG Market Segment Capacity:
*  Gauteng: 823MW 800
*  Western Cape: 493MW
*  KwaZulu-Natal: 176 MW

N
(=]
o

600

Installed Capacity [MW]

B Residential B Commercial and Industrial

S "PVIA 2D PrimeThought

South African Photovoltaic Industry Association
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EMBEDDED GENERATION NETWORK IMPACT

Embedded Generators, Grid Tied, Hybrid, Off-Grid: Configuration and Impact on the Grid
Embedded Generation:

Power quality
Grid stability important to EG

Wheeling, export etc. require
energised network.

Impact of EG exporting vs EG own
consumption

Grid tied: Full Gen, No Load vs No
Gen, Full Load

NRS 097-2-1
NRS 097-2-3
Grid Code compliance

Total Capacity of Systems 10MW and Smaller
1600 1520

1400
— 1200
= 1000
800 762

600

Installed Capacity [MW

400 288

200 173 130 I 131 y 125
01 = A
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EMBEDDED GENERATION NETWORK IMPACT

BESS and Impact on Network: Risks and Opportunities

Embedded Generation with BESS:

*  Cold load pickup and Network Stability
* Load Shifting vs Load shedding

* Residential TOU Tariffs

*  Demand side management tool

* NRS 097-2-3 — BESS charging rate 25%
of UIC

*  BESS Charging regime, SOC Anxiety

@
@

150
Total Potential BESS Capacity for _
kWh/kWp ratios: 200 100
* 1.00: 620 MWh 100 II i,
« 1.25:776 MWh O
- 1.50: 931 MWh 0 Tl | 0

* 1.75: 1086 MWh Gauteng Western Cape KwaZulu-Natal

* 2.00: 1241 MWh 1 ®125 w15 m1.75 m2 @Residential Capacity [MW]
kWh/kWp Ratio

Potential Embedded BESS Capacity in Top 3 Provinces

for Various kWh/kWp Ratios
600 300

500 250

400

Potential BESS Capacity
[MWh]
w
=)
S

2025

[MW]

Residential PV Capacity



EQUIPMENT IMPORT DATA — PANELS

SA imports of solar panels, lithium-ion batteries and inverters (in USS billion)

Solar PV Equipment Imports in 2023:

1,8

* Solar Panels: R17.5bn J:f 1,7 /\
* Lithium Batteries and Cells: R32.5bn g 16 Height of Loadshedding
N . 1> driven demand in 2023.
Inverters: R30bn 1,4 Residential and C&I \
* Total for Solar PV and BESS: R80bn 1,3
1,2
1,1
« Total in 2022: R31.6bn (S1.7bn) 1,0 \/
* 2014 -2023: R187.9bn ($10.1bn) 0.9
0,8
0,7
Details 0,6
Panel cost in range of $0.2-0.3/W iy
equates to 3200-4700 MW imports s ) I |
panels in 2023. Residential, C&l and 0,2 . - _ . g1l 1
Utility scale 0,1 e S LT T LT T R . Il |
Y | cownnnl bnlia i iasanihsianitannnhan idl |
’ TC.)t.a| Imports S'_n(.:e 2010: $2°6 Ql 03 Q1 Q3 Q1 O3 Q1 @3 QL Q3 Q1 03 Q1 Q3 Ol Q3 Q1 Q3 Q1 Q3 Ql Q3 Ql Q3
billion or R35 billion worth of 2012 | 2013 = 2014 = 2015 = 2016 = 2017 = 2018 = 2019 = 2020 = 2021 = 2022 = 2023
pa n e | S ’ Source: Montmasson-Clair, based on SARS da::r L’%fv?mggggdfmm T(rsig]'t'ah';m,%e&”a{%ni?j:nds W Lithium-ion cells & batteries
* 2013 Peak of public procurement Source: Gaylor Montmasson-Clair, TIPS

can be seen in data, Q3 2013. Q1
2023 surpassed previous peak.
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REGULATORY COMPLIANCE

Hierarchy of legislation: Act, Regulation, Standards

The electrical industry falls under the jurisdiction
of the Department of Employment and Labour
which would include PV Work.

Occupational Health and Safety Act of 1993 (OHS
Act)

Electrical Installation Regulations of 2009 (EIR)

South African National Standards
(SANS)/International Electrotechnical Commission
(IEC) OR Supplier Requirements (EIR defined -
Municipality or ESKOM)

Regulations

Safety Standards
or Supplier
Requirements
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Electrical Installation Regulations (EIR) 2009 — OHSA No. 85 of 1993

Design and construction
5.(1) No person may authorise, design, install or permit or require the installation of an electrical installation,
other than in accordance with a health and safety standard incorporated into these Regulations under section

44 of the Act.

Notes:

STAATSKOERANT, 6 MAART 2009

No. 31975 3

GoOVERNMENT NOTICES

DEPARTMENT OF LABOUR
No. R. 242

6 March 2009

OCCUPATIONAL HEALTH AND SAFETY ACT, 1993

ELECTRICAL INSTALLATION REGULATIONS

The Minister of Labour has, under section 43 of the Occupational Health
and Safety Act, 1993 (Act No. 85 of 1993), after consultation with the
Advisory Council for Occupational Health and Safety and the Minister of

Finance, made the regulations in the Schedule.

1 . The incorporated health and safety standard referred to is the SANS 10142-1 Code of practice for the
wiring of premises as published in Government Notice No. R.243 of 6 March 2009 or any updated revision of

the standard.

Sub-regulation 3
(3) Items of an electrical installation not covered by an incorporated health and safety standard, and the
conductors between the point of supply and the point of control, shall be installed in accordance with the by-

laws or regulations of the supplier concerned.

Supplier — ESKOM or Distribution Entity (MUNIC), point of supply and point of control — defined terms in EIR.

References:

OCCUPATIONAL HEALTH AND SAFETY ACT, 1993 ELECTRICAL INSTALLATION REGULATIONS, No. 31975 GOVERNMENT GAZETTE, 6 MARCH 2009

NOTICE 258 OF 2012, Explanatory notes on the Electrical Installation Regulations, 2009. Guidance Notes, Department of Labour Occupational Health and Safety Act, 1993, No.35180 GOVERNMENT
GAZETTE, 26 MARCH 2012

ISBN 978-0-626-38495-1 SANS 10

SOUTH AFRICAN NATIONAL STAN

The wiring of premises

Part 1: Low-voltage installations

142-1:2020
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REGULATORY COMPLIANCE: CERTIFICATION

SANS 10142-1: Low voltage Wiring Guide
» Safety standard

*  Arequirement of the Wireman's licence
registration — SANS 10142 National Exam

* Section 7.12.7 Specific requirements for
Solar PV installations

*  Wording creates confusion and allows
non-compliance — “alternative to the
main supply”

*  “Alternative to the main supply” risks
mitigated by NRS 097-2-1 and Equipment
specification.

*  SANS 60364-7-712 installation standard

for Solar PV systems based on an |IEC
standard

7.12.7 Additional requirements for photovoltaic (PV) and similar
installations that provide a supply as an alternative to the main supply

7.12.7.1 The photovoltaic installation shall comply with SANS 60364-7-712

and the solar panels shall comply with SANS 61215 (for poly and mono
crystalline) or SANS 61646 (for thin-film).

ISBN 978-0-626-35818-1 SANS 60364'7'71 2:201 8
IEC 60364-7-712:2017

SOUTH AFRICAN NATIONAL STANDARD

Low voltage electrical installations

Part 7-712: Requirements for special
installations or locations — Solar photovoltaic
(PV) power supply systems

This national standard is the identical implementation of IEC 80364-7-712:2017, and
is adopted with the permission of the International Electrotechnical Commission.

WARNING
This document references other
documents normatively.
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REGULATORY COMPLIANCE: EQUIPMENT

Inverters:

*  No National compulsory specification

* NRS 097-2-1 has become a de facto inverter standard/
specification

* National Rationalised Specification — Limited reach to

municipalities that have a SSEG policy, SSEG By-Law and
SSEG requirements.

*  Test certificate “Cape Town Approved Inverter list”

* JEC62109-1 and IEC 62109-2 normative reference in SANS
60364-7-712

Batteries
*  No National compulsory specification

*  No NRS specification. IEC Standards and international best
practice

Panels
*  SANS 10142-1 Normative standards

*  SANS 61215:2015 (Poly and Mono Crystalline) and SANS
61646:2016 (Thin film)

DC Cables

*  SANS Standard — to be incorporated in SANS-10142-1 in
next iteration

* SANS 62930:2021

7.12.7 Additional requirements for photovoltaic (PV) and similar
installations that provide a supply as an alternative to the main supply

7.12.7.1 The photovoltaic installation shall comply with SANS 60364-7-712

and the solar panels shall comply with SANS 61215 (for poly and mono
crystalline) or SANS 61646 (for thin-film).

Aspect NRS 097 SANS 10142-1
T f
SRR Technical specification National standard (SABS)
Document
Regulates grid Governs all electrical
Purpose interconnection of embedded |installations, ensuring
generation safety and compliance
Applies to all
Applies only to grid- installations, including
Scope . ‘
connected systems grid-tied, off-grid, and
UPS systems
Regulatory Developed by Eskom & Recognized by SABS, OHS
Authority municipalities Act (EIRS)
References specific
Product product standards but
D t certi oduct
Certification RO I P governed under the NRCS
(SABS)
~ TR od f
— Enforced by municipalities in Legall.y regulred 9r all
some by-laws electrical installations
Applicability Limited to grid-tied generation|Applies to all registered

installations

electricians and users

2025
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Compliance is based on:
P : A : : "certificate of compliance"” means —
Ellmmatmg or minimizing risk to Ilfe’ property and (a) a certificate with a unique number obtainable from the chief inspector,

equipment or a person appointed by the chief inspector, in the form of Annexure 1,
: . and issued by a registered person in respect of an electrical installation

SANS 10142-1 compliance for electrical safety or part of an electrical installation: or

COC the measure of Comp“a nce (b) a certificate of compliance issued under the Electrical Installation

Regulations, 1992;

Large percentage of COC’s issued in SA are not
valid due to non-compliance with underlying

safety standard.
Annexure 1
DEPARTMENT OF LABOUR
. e . . OCCUPATIONAL HEALTH AND SAFETY ACT, 1993 Y —,t

Mitigation Measures to combat Non-compliance: CERTIFICATE OF COMPLIANCE Y

Experienced electrical contractors with multi year S of comeiiance i sccordance| CERTIFICATE NO. [Gariifioate type (iick spproge]

lation 7(1) of the Electrical Initial S |
track record feton Poguiations,2000. - | | B 9000001 | | conttests 1 *Eoree

Electrical contractors with DoEL registered person
in direct employment. No outsourcing of COC.

Well defined DoEL recourse mechanism for non- .
Complia nce by regiStered eIeCtricaI ContraCtorS- AR o AP i e B G S ey PSS GO TN i s s

compliance inspection

AlA - Approved Inspection Authority

it No.: to Initial Certificate No.: v as issued on:

tion of the relevant regulation

ather unique reference, where applicable)

2025



RISKS AND MITAGTION MEASURES

Compliance vs System Performance:

*  Compliance with minimum electrical
safety standards does not ensure
optimum system performance

* Non regulatory mechanisms needed to
guarantee system performance

Non-Compliance vs Installation Quality:

*  Compliance with minimum electrical
safety standards does not necessarily
ensure a quality installation

* |nstallation quality can become a
subjective topic.

*  Much harder to police than non-
compliance

*  “Quality cannot be legislated for: it must
be self-imposed” - Hugh Johnson OBE

2025
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PVGreenCard

Powered by 8 ) PVIA

South African Photovoltaic Industry Association

THE PV GREENCARD PROGRAM IS BASED ON THREE KEY PILLARS:

Skills Quality
Development Assurance

Business
Support

e COfficially launched in 2017

*  SAPVIA with partners support developed reference training material for a 5-day Solar PV Installer Training Course

* The course was developed to present the minimum knowledge requirements for Solar PV installers and prepare
candidates to undertake the PV GreenCard Assessment.

* Currently 513 Active Certified PVGC Installation Companies nationwide.

)



Quality Assurance: Installation Guidelines and Best Practice

-~

SsaPvIA 2 P\ GreenCard

St Ao Mralovolse mdanlry Amooesos
SANS/IEC 62116 (utility-connected
PV inverters),

IEC 62446 (Documenting,
commissioning & inspecting PV),
SANS 10142-1: 2009 (wiring of low
voltage installations)

SANS 10142-3/4 (direct current PV
wiring guide, emb. generator code) sererives

SANS/IEC 60364-7-12 (Electrical
installations of buildings - Solar PV)

EN 1991-1 (structural requirements),
IEC 61829 (PV array/On-site _

measurements, NRS 052-3: 2008 (solar
home systems)

IEC/EN 61215 (Christalline silicon PV
modules), IEC 61646 (Thin-film PV
modules), IEC/EN 61730 (PV module ="
construction & testing requirements

NRS 057-4 (Electrical metering
code, part 4) 7

IEC/EN 61215 (Christalline silicon PV
modules), IEC 61646 (Thin-film PV
modules), IEC/EN 61730 (PV module
construction & testing requirements, «
DST 34-1665 (Distribution standards),
NRS 049 (Advanced metering
infrastructure)

South Africa (excerpt) Source: www.dgs.de

Iteration 1.0
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Quality Assurance: PV GreenCard As-Built Report o PVGreenCard

PVGC ABR: System Specific. Grid-Tied, Hybrid, Of-Grid, UPS

Date of Approwval 1 09-01-2024 08.42

Date of A l 09-01-2024 08:42
Diate of Customer Approwval - 1 PVG-3816949 i of O 4 '

Date of Customer Approval : ' PVG-3816949

Diate of Customer Approwval - 1

PVGreenCard Date of Appraval Ll o\/G-3816049 PVG reem_fj;fr_d“ O PVG reen(;ard”

g e ting ke

FWEC Assessed individual : Gayle Mc Lennan DOeL # : GC1203/2021 FVIG Account # : INST-2312745-2 DC - Cables and Power Lines AC - Cobles and Power Lines Documents
Instellation Electrician : John White CoC #: COC-BETEETE/MNYATISS DC Cable Manufacturer H1Z2Z2-K AC Cable Manufacturer RS Components Regulatory compliance / Electrical Certificate of Compliance (COC), completed and zigned by the dezignated ves
Owner Information DC Cable Type SINGLE-CORE DC CABLE AC Cable Type 5 Core: L1, L2, L3 + N+ E registered person (IE or MIE) =
Full Mame John Kobady DC Cross-section [mm?) E.00 AC Cable Cross-section [mm=) 1.50
— 273 Flormbi A’_.J Commisioning Regulatory compliance / Electrical single line diagram showing main components and utility interconnection. YES
Company umkbing b
Emil info@yeabla.com & % ~ . L
Mobil [076) 5 5656 TICHE AT ! COC Number COC-BSTRATE/NY/ETASS Regulatory compliance / Roof | array layout and string plan with inverter allocation. YES
obile T
installation Address Electrical Safety For the PV-Modul Technical data zh YEs
or the PV-Modules used / Technical dats sheets E
Strest, house no 455 Elipfonte=in Rd Installer Company ‘feabls Digital PTY{Ltd] L. . . ; _ = =
The Solar PV system is installed in accordance with SANS 10142-1 YES
Suburb Surrey Estete Installer Gayle Mc Lennan
— prr— = h 133 s o1 For the PV-Modules used / Installation manual YES
rovince mstern Cape treat, house no m
P - - The Solar PV system is installed in sccordance with SANS £0364-7-T12 YES
Postal Code 7764 Suburb Muckleneuk
P Lotiad 33 570555 — — For the PV-Modules uszed / Manufacturer warranty document. YES
o e _ Towines umeng &ll DC components are rated for & voltage grestar than the system operating DC voltege NO
GPS Longitude 18 550548 Fostal Cade oooz
. E /- ules used J ies L ifi s YES
Installation Configuration Installation Type Fire Safety o Him B\ Maddl ] Coplex of yust: cuirificene YES
. HYEBERID SOLAR SYSTEM
Installed Capacity: 4.30 kWp Roof integrated Emoke and hest extraction systems are fully functional. YES For the inverteriz) uzed / Technical data sheats YES
N = _M" "-lote:. are impartant. The racf Firewalls and fire compartments have been taken inte consideration in msccordance with the fire protection o . <) 5 . oo
3 [ is very slippery. regulations. == For the inverteriz) uzed / Installation manual. YES
Lightning and voliage surge protection
D d and Tield F " For the inverter{z) uzed / Manufacturer warranty document YES
emand and Yie orecasts
LJ - E Hes & lightning/surge risk assessment been done? (SANSE2305-2] YES
et 847 Annual electricity consumption (kWhjyear] 2321.00
. Estimated PV-Yield (kWh/y=ar] 423230
Alignment 32 degrees - _'Iy T Building has lightning protection system. TES
Foof Fitch 22 degrees Azzumed own consumption (% B3%
Multiple orientationfinclination Tmsg
No sdditional external lightning protection necessary due to technical, legal or contractual ressons YES
Syztem Components
10 Modules
. FW generstor is within protection angle of the lightning protection system. YES
OTY Installed [Module Manufacturer Typen Power rating (W) |Total Power(kWp)| Photos of Installation
1o Axitec ?:él?dlzcukf:\:ﬁ;tg?g Ld-;gf"_:;;ru 1'!3: cells 430w 4.3 kwWp Separstion distances kept to all PV components [modules, substructure, cables 1. YES
Equipatential bonding of mounting structure has been carmied out for the mountng structure, cross section —
OTY Installed |Inverter Manufacturer |Inverter Modelh Inverter Type &rnm?® for copper or comparable.
2 Afore HNS3E00HS Hybrid PV Inverter Grid-tiedW Type Z DC surge arrester installed near the DC and AC inputs of the inverter. YES
Type 1 and 2 combination arrester st the building grid connection point (reguired when external lightning YES
P ES
OTY Installed |Mounting Manufacturer | Mounting Type Mounting Location | Mounting Design protection installed!].
1 Space X Maodel T-TU Flat-roof Roof-parallel
. 1 - Inverter Installation 2 - Module Installation (From the 3.1 - AC point of connection to
4 Batteries ground) client network (DB Covers on)
OTY Installed |Battery Manufacturer |Battery Chemistry Depth of Discharge (DOD) Storage Capacity (kWh)
4 Huswei iSite Power Sodium-ian S0 5.0 kwp

3.2 - AC point of connection to 4 - YIf Hybrid - Battery installation




Business Support: Certified PVGC Installation Company

_._"-f_"-" Promoting safe quality Solar PV installations

Certified Installation Company

Process to register as a Certified PVGC Installation Company

* www.pvgreencard.co.za

( D « Submit DoEL registration as an Electrical Contractor

\_ /

( STE P 4 : * Verification of submitted documents

| :

p
STE > 5 : « Pay PVGC Annual fee

N\

~

« Submit PVGC Assessed individual documentation

« Company listed on PVGC Website

N NN NN N

M,



PVGreenCard”

Promoting safe quality Solar PV installations

DoEL Requirements

Certified Installation Company
All PVGC Installers must be or employ a DoEL registered person

Option 1: Company Registration with PVGC Assessed and DoEL registered

employee
Documentation Documentation
Required Submitted to Client
N DoEL Electrical
PVGreenCard Contractor
Promoting safe quality Solar PV installations Reg istration
Certified Installation Company (EX GN NO)
PVGC‘\\\\\
Assessment PVGC As-Built Report >
Employee 1 - Certificaty
PVGC Assessed
Individual and
Registered Person DoEL Registered
Person

Documentation
(IE/MIE)




DoEL Requirements

All PVGC Installers must be or employ a DoEL registered person

Option 2. Company Registration with 1 employee PVGC Assessed and 1 DoEL

registered employee

PVGreenCard"

Promoting safe quality Solar PV installations

Certified Installation Company

Employee 1 -
PVGC Assessed
Individual

Employee 2 -

Registered Person

Documentation
Required

DoEL Electrical
Contractor
Registration
(Ex. GN No.)

PVGC

J

o PVGreenCard

Documentation
Submitted to Client

Assessment
Certificate

\

DoEL Registered
Person

Documentation
(IE/MIE)

PVGC As-Built Report >
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