mineral resources

e & gx ghretat oy
E%SETR%ﬁABLE SA LG A Mlnereair::s:urces and Energy

AFRICA Inspiring service delivery o REPUBLIC OF SOUTH AFRICA cooperation
DEUTSCHE ZUSAMMENARBELT

Application of
NRS 097-2-3

Department. german giz

& SOLAR

=,
" TRAINING CENTER SA

pgly

BUYISA




mineral resources

SUSTAINABLE \ NE#F & energy —
ENERGY SALGA i Department german : g FA TRAINING CENTER 5A

Mineral Resources and Energy

-

AFRICA Inspiring service delivery - REPUBLIC OF SOUTH AFRICA cooperation s
1 A
A
BUYIS

el s TR




GRID INTERCONNECTION OF EMBEDDED
GENERATION

PART 2: SMALL-SCALE EMBEDDED
GENERATION

SECTION 3: SIMPLIFIED UTILITY CONNECTION
CRITERIA FOR LOW-VOLTAGE CONNECTED
GENERATORS

This document is not a South African National Standard

Worked Examples



Agglication of NRSQ097-2-3

NRS 097-2-3 provides a simplified framework for connection of
small scale embedded generators:

- Based on
 international guidelines
« research investigations

« Flowchart
e customer requirements
* network requirements
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MEC < 25% of

Increase UIC

vic?

Connect via
dedicated LV
feeder?

Three-phase
supply?

Three-phase
supply?

Unbalance
<4.6 KVA?

Unbalance
<4.6 kVA?

¥ MEC

Increase UIC

Single-phase
line?

MEC = 75% of
uic?

< 25% transformer
rating

otal TMEC

V yMEC < 15%
of peak load

Flag simplified criteria
are met

Flag simplified criteria
are not met

Terminate simplified

connection technical
evaluation process




MEC < 25% of
vic?

Increase UIC

Three-phase
supply?

Unbalance
<4.6 kVA?

¥ MEC

Increase UIC

Connect via
dedicated LV
feeder?

Single-phase
line?

Three-phase
supply?

Unbalance

MEC = 75% of
uic?

<4.6 kVA?

< 25% transformer
rating

Red — Simplified Criteria not Met
Green — Shared Feeder
Blue — Dedicated Feeder

otal TMEC

V yMEC < 15%
of peak load

Flag simplified criteria Flag simplified criteria
are met are not met

Terminate simplified

connection technical
evaluation process




Shared or Dedicated Resources




0 MEC 75/ of No

nameplate power rating: the aggregated maximum nameplate AC apparent
power rating of the power conversion equipment, e.g., inverters, synchronous
machines, or asynchronous machines.

Flag simplified criteria
are not met




Initialize simplified connection
technical evaluation process

NPR= 1 MVA?

MEC < 25% of
vic?

Increase UIC

MCC =1 @ 25%
of UIC?

supply?

MEC < 4.6 KVA

Three-phase

Increase UIC

Connect via
dedicated LV
feeder?

Three-phase

"l

Single-phase

line?

MEC = 75% of

MEC < 4.6 KVA

uic?

l

Flag simplified criteria
are met

Flag simplified criteria
are not met

F

L

Terminate simplified
connection technical
evaluation process

| are met | |

are notmet

Terminate simplified

connection techi
evaluation process
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Shared LV feeder?

MEC < 25% of
vic?

Increase UIC

Connect via
dedicated LV
feeder?

Three-phase
supply?

Three-phase
supply?

Unbalance Unbalance

Increase UIC

Single-phase
line?

MEC < 75% of
uic?

MCC=1@ 25%
of UIC?

MEC < 4.6 KVA

<4.6 kVA? <4.6 kKVA?

¥ MEC

< 25% transformer
rating

otal SMEC

S ransiormer
rating

V yMEC < 15%
of peak load

Flag simplified criteria
are met

Flag simplified criteria
are not met

Terminate simplified

connection technical
evaluation process
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Shared LV feeder?

Lv

MCC =1 @ 25%
of UIC?

Three-phase
supply?

Unbalance
<4.6 kVA?

¥ MEC

<25%
MECLiéE oof Increase UIC
Yes Yes
Connect via
NPRsUC? SO I uicy e

feeder?

Three-phase
supply?

Unbalance

Increase UIC

Single-phase
line?

MEC = 75% of
uic?

<4.6 kVA?

< 25% transformer
rating

V yMEC < 15%
of peak load

Flag simplified criteria
are met

Flag simplified criteria
are not met

Terminate simplified

connection technical
evaluation process
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MEC < 25% of

Increase UIC

Increase UIC

vic?

Connect via
dedicated LV
feeder?

Three-phase
supply?

Three-phase
supply?

Unbalance
<4.6 KVA?

Unbalance
<4.6 kVA?

¥ MEC

Single-phase
line?

MEC = 75% of
uic?

< 25% transformer
rating

otal SMEC

V YMEC £ 15%
of peak load

Flag simplified criteria
are met

Flag simplified criteria
are not met

Terminate simplified

connection technical
evaluation process

13



14






ExamEIe 1

Customer: Small industrial HV (88 kV)
NMD: 200 kVA i 10 MVA

Transformer: 500 kVA [ MV (11 kV)
. + @O 0iher 10ads
SSEG technology: Biogas -@—
SSEG size: 200 kVA S
MV Feeder peak load: 8 MVA , 500 kVA
0
2% | v (400 V)

Industrial load: 200 kVA

Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?2

Length: 100 m

16



Example 1
|

First Steps:

MEC = 25% of
vicz?

Shared / Dedicated?
UIC
NPR
MEC
MCC

Yes

Yes

MCC=1@ 25% N
of UIC?
Yes

Yes

Initialize simplified connection
technical evaluation process

Shared LV feeder?

MEC = 75% of
uic?
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ExamEIe 1

Customer: Small industrial HV (88 kV)
NMD: 200 kVA i 10 MVA

Transformer: 500 kVA e MV (11 kV)
. + @O 0iher 10ads
SSEG technology: Biogas -@—
SSEG size: 200 kVA —
MV Feeder peak load: 8 MVA , 500 kVA
0
2% | v (400 V)

: Industrial load: 200 kVA
Shared Biogas SSEG application: 200 kVA
uiC 00 kVA Cable: Cu 185 mm?
NPR 200 kVA Length: 100 m
MEC 200 kVA S

MCC 0 kVA v iv é i
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Customer: Small industrial i HV (88 kV)
NMD: 200 kVA 10 MVA

@

— MV (11kV)
@ Other loads

Transformer: 500 kVA
SSEG technology: Biogas

SSEG size: 200 kVA
X al I I e MV Feeder peak load: 8 MVA

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

initialize simplified connection
technical evaluation process

Initialize simplified connection
technical evaluation process

No

Increase UIC Increase UIC

Yes
N

Na

Yes

MCC =1 @ 25%
of UIC?

Yes

Connect via
dedicated LV
feeder?

Single-phase
line?

Three-phase
supply?

Unbalance
<4.6 KVA?

3 MEC

rating

‘otal SMEC
<75% transformer
rating

IV SMEC < 169N
of peak load

Flag simplified criteria Flag simplified criteria

are not met

Terminate simplified
connection technical
evaluation process
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Customer: Small industrial T HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA — MV (11kV)
SSEG technology: Biogas | @ —Cther loads

SSEG size: 200 kVA
X al I I e MV Feeder peak load: 8 MVA

@

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

initialize simplified connection
technical evaluation process

MEC = 75% of
uic?

Increase UIC

Connect via
dedicated LV
feeder?

No_~" Three-phase
supply?
Yes

No Unbalance
<4.6 KVA?

<4.6KVA?

3 MEC
<25%

rating

MCC=1@ 25%
of UIC?

‘otal SMEC
<75% transformer
rating

IV SMEC < 169N
of peak load

Yes
Flag simplified criteria
are met

Terminate simplified
connection technical
evaluation process
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NRS 097-2-3

Table 2 — Maximum individual generation limit in a dedicated LV
(400 V/230 V) feeder

Service CB [A] MEC =0.75 UIC [kW] | NPR = UIC < 1MVA MCC @ 0.25 UIC (per
Phases kVA phase) [A



EX amEIe 1

MEC = 75% of
uic?

ect

=% or transformer size

N

rating

Fag smptes eq u | p me nt

1
mi mplified
conne chnical
eeeee

Yes

Customer: Small industrial i HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA T MV (11kV)
SSEG technology: Biogas _._.Other loads
SSEG size: 200 kVA —

500 kVA

LV (400 V)

Industrial load: 200 kVA

Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?

Length: 100 m

o
o=

___________

.. utility installed capacity: the utility’s apparent power
== Installed capacity, that is the minimum of the notified
maximum demand stated on the billing system, breaker size,

maximum export capacity: the maximum aggregative active
<= power the installation is capable to export towards the network
at the point of connection set by either the generator rating

= (e.g., PV array) or a limit set in the power conversion

23



Customer: Small industrial T HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA — MV (11kV)
SSEG technology: Biogas | @ —Cther loads

SSEG size: 200 kVA
X al I I e MV Feeder peak load: 8 MVA

@

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

initialize simplified connection
technical evaluation process

MEC = 75% of
uic?

Increase UIC

Connect via
dedicated LV
feeder?

No_~" Three-phase
supply?
Yes

No Unbalance
<4.6 KVA?

<4.6KVA?

3 MEC
<25%

rating

MCC=1@ 25%
of UIC?

‘otal SMEC
<75% transformer
rating

IV SMEC < 169N
of peak load

Yes
Flag simplified criteria
are met

Terminate simplified
connection technical
evaluation process
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Customer: Small industrial i HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA T MV (1TkV)
SSEG technology: Biogas . _._’Other loads
SSEG size: 200 kVA —

EX amEIe 1

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

EC=75%
uic?

of ND

at the point of connection set by either the generator rating
= (e.g., PV array) or a limit set in the power conversion

Fag smptes eq u | p me nt

‘conne chnical
Yes

eeeee

25



Customer: Small industrial i HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA T MV (1TkV)
SSEG technology: Biogas . _._’Other loads

SSEG size: 200 kVA
X al I I I : e MV Feeder peak load: 8 MVA

initialize simplified connection
technical evaluation process

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

EC=75%
uic?

of‘..ND

Connect via
dedicated LV
feeder?

s

Yes
o Unbalance
<4.6KVA?

nameplate power rating: the aggregated maximum
“nameplate AC apparent power rating of the power conversion
© equipment, e.g., inverters, synchronous machines, or

=== asynchronous machines.

Terminate simplified
Yes 26

connection technical
evaluation process



Customer: Small industrial i HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA T MV (1TkV)
SSEG technology: Biogas . _‘_>Other loads

SSEG size: 200 kVA
e MV Feeder peak load: 8 MVA

~ L

maximum charging current: the maximum per phase
charging current setting of a system equipped with an energy
storage system

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

initialize simplified connection
technical evaluation process

Yes

Mccs<i@ 25
of UIC?

Connect via
dedicated LV
feeder?

‘otal SMEC
<75% transformer
rating

IV SMEC < 15%~JNo
of peak load

Yes
Flag simplified criteria
are met

Terminate simplified
connection technical
evaluation process
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Customer: Small industrial
NMD: 200 kVA
Transformer: 500 kVA
SSEG technology: Biogas
SSEG size: 200 kVA

EX amEIe 1

EC =75% of
uic?

Fag smptes eq u | p me nt

‘conne chnical
Yes

eeeee

HV (88 kV)
i 10 MVA
—— MV (11kV)
@

@ Other loads

500 kVA

LV (400 V)

Industrial load: 200 kVA

Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?

Length: 100 m

]
o~

at the point of connection set by either the generator rating
= (e.g., PV array) or a limit set in the power conversion
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Customer: Small industrial
NMD: 200 kVA

Transformer: 500 kVA

SSEG technology: Biogas
SSEG size: 200 kVA

MV Feeder peak load: 8 MVA

HV (88 kV)

i 10 MVA
—— MV (11kV)
@ @ ,Other loads

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA

<25

3 MEC

<4.6KVA?

Increase UIC

Connect via
dedicated LV
feeder?

No_~" Three-phase
supply?
Yes

No Unbalance
<4.6 KVA?

Increase UIC

rating

‘otal SMEC
<75% transformer
rating

Yes
IV SMEC < 169N
of peak load
Yes

No

Flag simplified criteria

Flag simplified criteria
are not met

Terminate simplified
connection technical
evaluation process

EC =75% of
uic?

Cable: Cu 185 mm?
Length: 100 m



ExamEIe 1

Smaller than 75% of UIC
— 75% of NMD
— 200 kVA X 0.75
— 150 kVA
Options:
— Upgrade UIC OR
— Reduce SSEG size

Select (example)
— Reduce SSEG size

30



<25

Increase UIC

<4.6KVA?

3 MEC

Connect via
dedicated LV
feeder?

No Unbalance
<4.6 KVA?

No_~" Three-phase
supply?
Yes

Customer: Small industrial
NMD: 200 kVA

Transformer: 500 kVA

SSEG technology: Biogas
SSEG size: 200 kVA

MV Feeder peak load: 8 MVA

Increase UIC

rating

‘otal SMEC
<75% transformer
rating

Yes
IV SMEC < 169N
of peak load

Yes

No

Flag simplified criteria

Flag simplified criteria
are not met

Terminate simplified
connection technical
evaluation process

HV (88 kV)

i 10 MVA
—— MV (11kV)
@ @ ,Other loads

500 kVA
Yo Ly (400 V)

Cable: Cu 185 mm?
Length: 100 m

Industrial load: 200 kVA
Biogas SSEG application: 200 kVA




<25

Customer: Small industrial
NMD: 200 kVA

Transformer: 500 kVA

SSEG technology: Biogas
SSEG size: 200 kVA

MV Feeder peak load: 8 MVA

Increase UIC

<4.6KVA?

3 MEC

Increase UIC

Connect via
dedicated LV

feeder?

No_~" Three-phase
supply?
Yes

No Unbalance
<4.6 KVA?

rating

‘otal SMEC
<75% transformer
rating

Yes
IV SMEC < 169N
of peak load

Yes

No

Flag simplified criteria Flag simplified criteria

are not met

Terminate simplified
connection technical
evaluation process

-

| o]

HV (88 kV)
10 MVA
MV (11 kV)

@ Other loads

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

—— < UIC
75%

75%UIC

200
UIC > ——= = 267 kVA

32



ExamEIe 1

Voltage drop calculation

AV = zxLxl AV = % 100 X 216.6
[=——  —2165A 1000 '
V3 - 400 AV = 650V
L=100m 6.5
0fy — — — 0,
z=03mV/A/m AV/()—400><100—1.62/0

Approx. ADDrox. Approx. Continuous
Conductor Cor‘l’su e g;ble Impedance Volt Drop Current Rating *

Size Diameter Diameter at70°C
| mwA/m) [ (A ]
[ (mm?) | (mm) [ (mm) [ (@km) | 1o [ 3¢ | To | 3¢ | (kg/100m) |
16 5,2 10,8 2,8 64 23,0
A
8,5

10,4

11,6

15,6
1730
20,00

—os |

,

141 o5 |
, o4 |




ExamEIe 1

HV kV
Smaller than 75% of UIC (88 kV)
—  75% of NMD 10 MVA
— 200 kVA X 0.75 —— MV (11 kV)
— 150 kVA 4—.—'._’ Other loads
o @
Options:
— Upgrade UIC OR 500 KVA
— Reduce SSEG size 6%

LV (400 V)
Select | Industrial load: 200 kVA
elect (example) Biogas SSEG application: 150
— Reduce SSEG size KVA
Cable: Cu 185 mm?
Cable capacity Length: 100 m

— More than 1% voltage rise

34
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Customer: Small industrial i HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA T MV (1TkV)
SSEG technology: Biogas . _._,Other loads

SSEG size: 200 kVA
X al I I e MV Feeder peak load: 8 MVA

500 kVA
0,

® LV (400 V)
Industrial load: 200 kVA
Biogas SSEG application: 200 kVA
Cable: Cu 185 mm?
Length: 100 m

initialize simplified connection
technical evaluation process

Connect via
dedicated LV
feeder?

No_~" Three-phase
supply?
Yes

No Unbalance
<4.6 KVA?

Yes
Flagwteria

are met

<4.6KVA?

3 MEC

<25

rating

‘otal SMEC
<75% transformer
rating

Yes
IV SMEC < 169N
of peak load
Yes

Flag simplified criteria

No
-

Terminate simplified
connection technical
evaluation process

Terminate simplified

cconnection technical
e e 36



ExamEIe 1

88 k
Customer: Small industrial T HV (88 kV)
NMD: 200 kVA 10 MVA

Transformer: 500 kVA T 2)/'\:] (1T k\;)
SSEG technology: Biogas ® therloads
SSEG size: 200 kVA —_—
MV Feeder peak load: 8 MVA , 200/(? KVA

LV (400 V)

. Industrial load: 200 kVA
Result: . Biogas SSEG application: 150
Reduce SSEG size to 150 kVA KVA
Simplified connection criteria met Cable: Cu 185 mm?

Length: 100 m
Connect I
|

37






ExamEIe 2

HV (88 kV
Customer: Residential T (88 kV)
— 16 nodes 5 MVA

— 2 customers per node Y

— 30 m node spacing Qg Other loads

— 60 ANMD —— MV (11 kV)
Transformer: 350 kVA 205/(? KVA
SSEG technology: Solar PV LV (400 V)
SSEG size: 3.6 kVA l l

e o NI

39



ExamEIe 2

HV (88 kV
Customer: Residential T (88 kV)
— 16 nodes 5 MVA

— 2 customers per node Y
— 30 m node spacing Qg Other loads
— 60 ANMD —— MV (11 kV)
Transformer: 350 kVA 205/(? KVA
SSEG technology: Solar PV LV (400 V)
SSEG size: 3.6 kVA l l
WL
MV Feeder peak load: 4 MVA v
-dicated? ° 9 ° 0 9 @ @ @
. I 60 A 00000000
- NPR 3.6 kVA
MEC 3.6 kVA
MCC 0 kVA 40



. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node P
Other loads

Exa m ple 2 — 30 m node spacing ‘;—.—p

60 ANMD — MV (11 kV)
. 350 kVA

Transformer: 350 kVA % -

SSEG technology: Solar PV LV (400 V)

SSEG size: 3.6 kVA
No EG connected l llllllllll l
MV Feeder peak load: 4 MVA -
0 900
00000000

l
o 00000

NPR< 1MVA?

No

Shared LV feeder?

MEC = 75% of
Increase UIC fiTe

Increase UIC

Connect via
dedicated LV
feeder?

Increase UIC? Increase UIC?

MCC =1 @ 25%
of UIC?

Single-phase
line?

Three-phase
supply?

Three-phase
supply?

Unbalance
<4.6KVA?

Unbalance
<4.6KVA?

3 MEC
<25%

rating

‘otal SMEC
<75% transformer
rating

No

IV SMEC < 15%
of peak load

Flag simplified criteria
are not met

I Flag simplified criteria

Terminate simplified
connection technical
evaluation process
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. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node P
Other loads

Exa m ple 2 — 30 m node spacing ‘_E—.—p

— 60 ANMD e MV (11 kV)
. 350 kVA
Transformer: 350 kVA % -

SSEG technology: Solar PV
SSEG size: 3.6 kVA
LIV
MV Feeder peak load: 4 MVA -
00000000
| 00000000

LV (400 V)

initialize simplified connection
technical evaluation process

Initialize simplified connection
technical evaluation process

Increase UIC

Yes
N
% Increase uic?
No_~" Three-phase No Single-phase
supply? line?
Yes’

Unbalance
<4.6 KVA?

Increase UIC

Connect via
dedicated LV
feeder?

McC <1 @ 25%
of UIC?

3 MEC
<25%

rating

ared LY feeder?

‘otal SMEC
<75% transformer
rating

Yes
IV SMEC < 169N
of peak load

Yes

Flag simplified criteria

No

Flag simplified criteria
are not met

Terminate simplified
connection technical
evaluation process
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. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node

Exa m p I e 2 — 30 m node spacing '_.g Other loads

— 60 ANMD — MV(11kV)

. 350 kVA
I [0 350 K =

SSEG technology: Solar PV LV (400 V)

SSEG size: 3.6 kVA

W Feeder peak LIV

MV Feeder peak load: 4 MVA -
00000000

MEC = 25% of
uic?

Increase UIC

UIC = 604
§$=230-60=13.8kVA
25% of UIC = 13.8 kVA * 0.25 = 3.45 kVA

Increase UIC?

MCC=1@ 25%
of UIC?

Three-phase
supply?

Unbalance
<4.6 KVA?

> MEC
< 25% transformer
rating

43



NRS 097-2-3

Table 1 — Maximum individual generation limit in a shared LV (400
V/230 V) feeder

MEC = 0.25 UIC [kW] | NPR = UIC [kVA] MCC @ 0.25 UIC (per
Phases phase A

[ @
60 3 45 13 8 15
80 4.6 18.4 20
40 7 28 10
60 10 41 15
80 14 55 20
100 17 69 25
125 22 86 31
150 26 104 38
175 30 121 44
200 35 138 50
225 39 155 56
250 43 173 63
275 47 190 69
300 52 207 75
325 56 224 81
350 60 242 88
375 65 259 94
400 69 276 100

44



NRS 097-2-3

Table 1 — Maximum individual generation limit in a shared LV (400
V/230 V) feeder

Service CB [A] MEC =0.25 UIC [kW] | NPR = UIC [kVA] MCC @ 0.25 UIC (per
MIERES phase) [A



. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node

Exa m p I e 2 — 30 m node spacing '_.g Other loads

60 ANMD e MV (11 kV)

I  [rcnerormer: 350 KA o
SSEG technology: Solar PV LV (400 V)
SSEG size: 3.6 kVA

o Focder sk load: 4 MVA WL
) Increase UIC ] .°°0°Q°O.°°°°O°°

7

MEC =25%
uic?

N

Yes

Neo MEC = 75% of
! uic?
! MCC =1 @ 25%

of UIC?

Increase UIC?

Yes’

MEC < 4.6 kVA

Three-phase
supply?

Unbalance
<4.6 KVA?

> MEC
< 25% transformer
rating

46



. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node

Exa m p I e 2 — 30 m node spacing '_.g Other loads

— 60 ANMD e MV (11 kV)
. 350 kVA
i -
SSEG technology: Solar PV LV (400 V)

SSEG size: 3.6 kVA
No EG connected l lllllllll l l
MV Feeder peak load: 4 MVA -

l il
.O°0°O°O.°°°°O°°

MEC =25%
uic?

N D Increase UIC

7

Yes

Increase UIC?

Setting to limit export

MCC=1@ 25%
of UIC?

CT (measurement) at the PoS

Three-phase
supply?

Unbalance
<4.6 KVA?

> MEC
< 25% transformer
rating

47



NRS 097-2-3

Table 1 — Maximum individual generation limit in a shared LV (400
V/230 V) feeder

MEC = 0.25 UIC [kW] | NPR = UIC [kVA] MCC @ 0.25 UIC (per
Phases phase A

[ @
60 3 45 13 8 15
80 4.6 18.4 20
40 7 28 10
60 10 41 15
80 14 55 20
100 17 69 25
125 22 86 31
150 26 104 38
175 30 121 44
200 35 138 50
225 39 155 56
250 43 173 63
275 47 190 69
300 52 207 75
325 56 224 81
350 60 242 88
375 65 259 94
400 69 276 100
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. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node

Exa m p I e 2 — 30 m node spacing '_.g Other loads

— 60 ANMD e MV (11 kV)
. 350 kVA
I <o 250 A —
SSEG technology: Solar PV LV (400 V)
SSEG size: 3.6 kVA

I Fecder peak oad: 4 MVA WU

l il
.O°0°O°O.°°°°O°°

MEC =25%
uic?

N D Increase UIC

7

Yes

No_~"MEC = 75% of “\No
uic?

Increase UIC?

Setting to limit export

MCC=1@ 25%
of UIC?

CT (measurement) at the PoS

Three-phase
supply?

Limit export < 3.45 kW

Unbalance
<4.6 KVA?

> MEC
< 25% transformer
rating
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. . HV (88 kV
Customer: Residential i ¢ )
— 16 nodes 5 MVA

— 2 customers per node

Exa m p I e 2 — 30 m node spacing '_.g Other loads

- 60 ANMD —_— MV (11kV)
I <o 250 A
SSEG technology: Solar PV LV (400 V)
SSEG size: 3.6 kVA
LIV
MV Feeder peak load: 4 MVA -
00000000
00000000

0,
MEC = 25% of Increase UIC

Increase UIC?

No_~"MEC = 75% of “\No
! uic?

Setting to limit export

CT (measurement) at the PoS

Three-phase
supply?

Limit export < 3.45 kW

Unbalance
<4.6 KVA?

> MEC
< 25% transformer
rating
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Customer: Residential i HV (88 kV)
— 16 nodes S MVA
— 2 customers per node T
Example 2 2 oot sy @[S crros
— 60 ANMD — MV (11 kV)
Transformer: 350 kVA 350 kVA

SSEG technology: Solar PV
SSEG size: 3.6 kVA

No EG connected l lllllllllll
MV Feeder peak load: 4 MVA -
00

l L]
o lhfh;“ﬂ‘ﬁ° Gbi;ab

LV (400 V)

NPR< 1MVA?

No

MEC < 4.6 KVA

—
No_~"MEC = 75% of “\No
! uic?

Yes Unbalance

<4.6 KVA?

Setting to limit export

¥ MEC

N
< 25% transformer °

CT (measurement) at the PoS

‘otal SMEC
<75% transformer
rating

Limit export < 3.45 kW

IV SMEC < 169N
of peak load

Flag simplified criteria Flag simplified criteria

are not met

Terminate simplified
connection technical

e e 51



. . HV (88 kV
Customer: Residential ¢ )
i 5MVA
— 16 nodes

— 2 customers per node T
Example 2 2 2o ol s Ol v

— 60 ANMD — MV (11 kV)

Transformer: 350 kVA gfff KVA
SSEG technology: Solar PV LV (400 V)
SSEG size: 3.6 kVA
— LU
P MV Feeder peak load: 4 MVA -
00000000

Setting to limit export

CT (measurement) at the PoS

Yes
Flag\shMteria —

are met

Limit export < 3.45 kW

Terminate simplified
connection technical
evaluation process

connection technical
evaluation process

52



ExamEIe 2

Customer: Residential

— 16 nodes

— 2 customers per node

— 30 m node spacing

— 60 ANMD
Transformer: 350 kVA
SSEG technology: Solar PV
SSEG size: 3.6 kVA
No EG connected
MV Feeder peak load: 4 MVA

CONNECT

HV (88 kV)

i 5 MVA

| o]

@
- Other loads

— MV (11 kV)
350 kVA

2% v (400 V)

UL

v
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Application of NRS097-2-3

Next up — doing it yourself!
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