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Background

Load shedding and
load reduction

Falling cost of Solar
Modules

* Rolling blackouts * According to * PACE
to reduce the grid NREL a decade * PAYE
constraint. ago module * Commercial
would cost $ 2,5 bank loans

per watt while
currently it costs
$ 1 per watt.

Supporting
Regulations and
Legislations

Rising
price

energy

» Standard Eskom
tariffs have
risen by
approximately
300% since
2007.

* Amendment of
Schedule 2 of
Electricity Regulation
Act (ERA).

* White Paper, IRP etc
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Technical impact of SSEG on

Fault
| Current

Voltage
Variation

Power “
Quality
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Network Supply Area

66/11kV Intake Substation supplied by
Eskom.

Switching Station \ S
TR-A : A

Focus on network supplying an affluent
neighborhood.

11kV feeder supplies various MS, Transformer
RMU and a Switching station.

Over 353 consumers connected to the 11kV MS4 & TRC

feeder.

Peak demand for the substation is at 19:00.
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Technical Analysis

1. PV generation profile for the area was assessed vs the typical residential load
profile
2. The peak demand is not impacted by the PV installations**

SSEG Impact on Residential

4.0
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20 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
Res Profile 183 168 164 164 1.72 205 261 298 351 358 336 3.17 283 261 254 246 257 310 3.73 358 3.32 283 250 205
—e— PV Profile 000 000 000 000 0.00 000 000 000 003 030 184 285 341 368 350 285 184 030 003 000 000 0.00 000 0.00

= == Combined Profile 1.83 168 164 164 172 205 261 298 348 328 152 032 -0.58 -1.07 -097 -0.39 073 280 370 358 332 283 250 205
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Technical Analysis

LV customer point of supply

LV customer
- MV load

| MV Feeder

¢ Total EG <= 15% of

[

MV feeder peak load

P |

B { !

MV/LV Transformer

Transformer busbar

»

.

" LV customers supplied by dedicated "

LV Feeders

* Max EG <= 75% of NMD

* Multi-phase suppliers > 4.6 kVA
Shall be balanced

* Single-phase supplies: max
generator size is 13.8 kVA

-

]

LV customers supplied by
shared LV feeders
* Max EG <= 25% of NMD
|:| « EG > 4.6kVA = balanced
* Total shared EG <= 25 %
w7 of transformer rating

* Allowed maximum
individual limit is 20 kVA

=

MD of the feeder is 1300kVA
Residential Solar PV System size
is 3,68 kVA.

15% SSEG Penetration has
195kVA of generation (53
Installations)

100% SSEG Penetration has
1300kVA of generation (353
Installations)

200% SSEG Penetration has
2600kVA of generation (707
installations).
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Technical Analysis
15 % Solar Penetration results

Nominal Loading Voltage Volt
Conductor ofing PV Installation oltage
Voltage [V] [%] [p.u.] Change [%]
ST WETD S S E T 66000 Without PV 21% 1.00
: : 0.0%
Supply to Main Substation 66000 With PV 20% 1.00 ’
From Switching Station 11000 Without PV 8% 0.99
T : 0.0%
From Switching Station 11000 With PV 6% 0.99
To RMU 400 Without PV 8% 0.93 —
To RMU 400 With PV 6% 0.94 o
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Technical Analysis
15 % Solar Penetration re;sults

2

Without PV

Conductor,

Voltage

-

With PV

Without PV
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Technical Analysis
100 % Solar Penetration results

Nominal Loading Voltage Volt
Conductor Ofine PV Installation oltage
Voltage [V] [%] [p.u.] Change [%]
SERRtels bRt station 66000 Without PV 21% 1.00
. . 0.1%
Supply to Main Substation 66000 With PV 16% 1.00 ’
From Switching Station 11000 Without PV 8% 0.99
s . 0.2%
From Switching Station 11000 With PV 6% 1.00
To RMU 400 Without PV 8% 0.93 -
To RMU 400 With PV 6% 0.99 o
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Technical Analysis

100 % Solar Penetration results
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Conductor Voltage

shescacestr
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Without PV
Conductor Current
WA
Without PV With PV
-
| )
4
ole A O O 0
A - 2 1) ol> It} A

OO

&
O
o

o e

5 4

Nel

S

©

2

[l

%

\E\ectricity P,
p ™ b/’("/

S

Est 1915
AMEV

&

(01, uJa\X\“OC;\



Technical Analysis
200 % Solar Penetration results

Nominal Loading Voltage Volt
Conductor ofmins PV Installation oftage
Voltage [V] [%] [p.u.] Change [%]
SERRtels bRt station 66000 Without PV 21% 1.00
- - 0.1%
Supply to Main Substation 66000 With PV 12% 1.00 ’
From Switching Station 11000 Without PV 8% 0.99
Y - 0.3%
From Switching Station 11000 With PV 18% 1.00
To RMU 400 Without PV 8% 0.93
10.1%
To RMU 400 With PV 18% 1.03
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Technical Analysis
200% Solar Penetration _results
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Revenue Analysis
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Where do municipalities get their money
from?

contribution 1o total municipal revenue, 1or the quarter endaed becemboer ZU10

Other
12,1%
(R12,4 billion)

Exchange transactions which

include:
‘ = orants & « Service charges (electricity,
W 8 e water etc.)

 Rental facilities

Sales of water

(it R102,9 billion * Interest earned-external
investments

Non-exchange transactions:

saes o « Conditional grants, allocations,

electricity

25,0% and statutory funds

(R25,7 billion) .
« Equitable share
gsiatssa B .+ Fines, license fees, taxes etc....

-
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According to StatsSA in a September 2021 article regarding energy usage in

South Africa, redistributors of electricity were the biggest customers of
electricity in 2019

Just over two-fifths of electricity sales are to redistributors
Percentage breakdown of electricity sales by type of customer, 2019 (Total: R231 billion)

Residential
9%

Redistributors

(mainly municipalities) Industrial

20%
o
42% Agriculture
4%
Commercial

8%

Other 2%

Exported
4%

g b L
u satssa
w3 S0 arrica
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Eskom average tariff vs. inflation (CPI)

- " / Overall average increases in
2500 Eskom tariff F )
2007 - 2021 it : Eskom tariffs
gzooo ’ ]
. Eskom’s average tariff charges
2 753% have seen an exponential growth
: between 2003 and 2019
2 T 134%
= 1000 ol
£ Eskom tariff Inflation
&
500
\ 2008 electricity
5 crisis
1987 1991 1995 1999 2003 2007 2011 2015 2019 2023

Year
Source: Power Optimal-"20217 update: Eskom tariff increases vs inflation since 1988 (with projections to 2023)”
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Analysis Roadmap A

Simulate PV penetration
and record results

y

e — Stands contain treasury

_— data — input to model

|dentify sample
supply area stands

Link Billing Data to
Cadastral
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Revenue Analysis — Customers
Assessed

Number of Customers

Customer Class

T
:
55
T "
:
:
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Revenue Analysis Results

Potential Collectable Energy Charge
R700 000 700000

R600 000 | 600000

R500 000 . . 500000
o R400 000 400000
ﬁ R300 000 300000 E

R200 000 200000

R100 000 100000

R- 0
Base Case 15% Penetration 100% Penetration 200% Penetration
I Energy Charge (SSEG Tariff) B Energy Change (No Tariff Change) Energy (kWh)
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Revenue Analysis Results

Potential Collectable Basic Charge

R10 500 000 700000
R10 000 000 * 600000
R9 500 000 500000
_ R9.000000 400000 _
3 R8 500 000 300000 <
R8 000 000 200000
R7 500 000 100000
R7 000 000 0

Base Case 15% Penetration 100% Penetration 200% Penetration

I Basic Charge (SSEG Tariff) I Basic Change (No Tariff Change) Energy (kWh)
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Concluding Remarks

This case study looked at both the technical and financial impacts of integrating

SSEG systems into a typical local municipality:

» Installation of SSEG has an impact on both line loadings and voltage
variation. Therefore, municipalities should conduct a grid impact study to
better understand and manage the integration of SSEG.

* Municipalities should create comprehensive SSEG policy to support JET for
both municipality and customer.

* The importance of a comprehensive cost of supply to determine cost-
reflective tariffs to charge customers.

« The municipality should be aware of properties with SSEG installations to
ensure the customer is charged correctly with a fair tariff to collect the
revenue requirement.
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A secure and optimal energy transition should always strike a balance between
protecting municipal earnings and presenting a business case for the SSEG
customer — Joshua Chanyandura
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