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Worked Examples

- Application of NRS097-2-3 -



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

• Based on 

• international guidelines 

• research investigations

• Flowchart

• customer requirements

• network requirements

Application of NRS097-2-3

4



Basic Evaluation:

Flowchart on p 9 of NRS 097-2-3 

(2023)
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Red – Simplified Criteria not Met

Green – Shared Feeder

Blue – Dedicated Feeder
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Shared or Dedicated Resources
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nameplate power rating: the aggregated maximum nameplate AC apparent 

power rating of the power conversion equipment, e.g., inverters, synchronous 

machines, or asynchronous machines. 
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Example 1



Customer: Small industrial

NMD: 200 kVA

Transformer: 500 kVA

SSEG technology: Biogas

SSEG size: 200 kVA

MV Feeder peak load: 8 MVA

Example 1

10 MVA

500 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

G

Industrial load: 200 kVA

Biogas SSEG application: 200 kVA

Cable: Cu 185 mm2

Length: 100 m

LV (400 V)
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First Steps:

• Shared / Dedicated?

• UIC

• NPR

• MEC

• MCC

Example 1
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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

Example 1

10 MVA

500 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

G

Industrial load: 200 kVA

Biogas SSEG application: 200 kVA

Cable: Cu 185 mm2

Length: 100 m

LV (400 V)

• Shared / Dedicated?

• UIC   

• NPR

• MEC

• MCC

200 kVA

200 kVA
200 kVA

0 kVA
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Example 1
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Example 1
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Table 2 — Maximum individual generation limit in a dedicated LV 
(400 V/230 V) feeder

NRS 097-2-3

22

No. of 

Phases

Service CB [A] MEC = 0.75 UIC [kW] NPR = UIC < 1MVA

[kVA]

MCC @ 0.25 UIC (per 

phase) [A]

3 125 65 86 31
3 150 78 104 38
3 175 91 121 44
3 200 104 138 50
3 225 116 155 56
3 250 129 173 63
3 275 142 190 69
3 300 155 207 75
3 325 168 224 81
3 350 181 242 88
3 375 194 259 94
3 400 207 276 100
3 500 259 345 125
3 630 326 435 158
3 800 414 552 200
3 1000 518 690 250

3 1250 647 863 313

3 1500 776 999 375



Example 1
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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 

equipment 

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, 

or transformer size 



Example 1
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𝑆 = 3𝑉𝐿𝐿𝐼



Example 1
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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 

equipment 



Example 1
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nameplate power rating: the aggregated maximum 

nameplate AC apparent power rating of the power conversion 

equipment, e.g., inverters, synchronous machines, or 

asynchronous machines. 



Example 1
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maximum charging current: the maximum per phase 

charging current setting of a system equipped with an energy 

storage system 



Example 1
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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 

equipment 



Example 1
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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

Example 1
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Example 1
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Example 1
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𝑀𝐸𝐶 ≤ 75%𝑈𝐼𝐶
𝑀𝐸𝐶

75%
≤ 𝑈𝐼𝐶

𝑈𝐼𝐶 >
200

0.75
= 267 𝑘𝑉𝐴



Voltage drop calculation

Δ𝑉 = 𝑧 × 𝐿 × 𝐼

𝐼 =
150

3 ∙ 400
= 216.5 A

𝐿 = 100 𝑚
𝑧 = 0.3 𝑚𝑉/𝐴/𝑚

Example 1

Δ𝑉 =
0.3

1000
× 100 × 216.6

Δ𝑉 = 6.50 𝑉

Δ𝑉% =
6.5

400
× 100 = 1.62%



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

Cable capacity

– More than 1% voltage rise

Example 1
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10 MVA

500 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

G

Industrial load: 200 kVA

Biogas SSEG application: 150 

kVA

Cable: Cu 185 mm2

Length: 100 m

LV (400 V)
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Example 1
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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

Result:

Reduce SSEG size to 150 kVA

Simplified connection criteria met

Connect

Example 1
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10 MVA

500 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

G

Industrial load: 200 kVA

Biogas SSEG application: 150 

kVA

Cable: Cu 185 mm2

Length: 100 m

LV (400 V)



Example 2



Customer: Residential

– 16 nodes

– 2 customers per node

– 30 m node spacing

– 60 A NMD

Transformer: 350 kVA

SSEG technology: Solar PV

SSEG size: 3.6 kVA

No EG connected

MV Feeder peak load: 4 MVA

Example 2

5 MVA

350 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

LV (400 V)

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16
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Customer: Residential

– 16 nodes

– 2 customers per node

– 30 m node spacing

– 60 A NMD

Transformer: 350 kVA

SSEG technology: Solar PV

SSEG size: 3.6 kVA

No EG connected

MV Feeder peak load: 4 MVA

Example 2

5 MVA

350 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

LV (400 V)

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

• Shared / Dedicated?

• UIC   

• NPR

• MEC

• MCC

60 A

3.6 kVA

3.6 kVA

0 kVA 40



Example 2
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Example 2
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Example 2

𝑈𝐼𝐶 ⇒ 60𝐴
𝑆 = 230 ∙ 60 = 13.8 𝑘𝑉𝐴

25% 𝑜𝑓 𝑈𝐼𝐶 = 13.8 𝑘𝑉𝐴 ∗ 0.25 = 3.45 𝑘𝑉𝐴
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Table 1 — Maximum individual generation limit in a shared LV (400 
V/230 V) feeder

NRS 097-2-3

44

No. of 

Phases

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

phase) [A]

1 40 2.3 9.2 10

1 60 3.45 13.8 15

1 80 4.6 18.4 20

3 40 7 28 10

3 60 10 41 15

3 80 14 55 20

3 100 17 69 25

3 125 22 86 31

3 150 26 104 38

3 175 30 121 44

3 200 35 138 50

3 225 39 155 56

3 250 43 173 63

3 275 47 190 69

3 300 52 207 75

3 325 56 224 81

3 350 60 242 88

3 375 65 259 94

3 400 69 276 100



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

NRS 097-2-3

45

No. of 

Phases

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

phase) [A]

1 40 2.3 9.2 10

1 60 3.45 13.8 15

1 80 4.6 18.4 20

3 40 7 28 10

3 60 10 41 15

3 80 14 55 20

3 100 17 69 25

3 125 22 86 31

3 150 26 104 38

3 175 30 121 44

3 200 35 138 50

3 225 39 155 56

3 250 43 173 63

3 275 47 190 69

3 300 52 207 75

3 325 56 224 81

3 350 60 242 88

3 375 65 259 94

3 400 69 276 100



Example 2
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Setting to limit export

CT (measurement) at the PoS

Example 2
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Table 1 — Maximum individual generation limit in a shared LV (400 
V/230 V) feeder

NRS 097-2-3
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No. of 

Phases

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

phase) [A]

1 40 2.3 9.2 10

1 60 3.45 13.8 15

1 80 4.6 18.4 20

3 40 7 28 10

3 60 10 41 15

3 80 14 55 20

3 100 17 69 25

3 125 22 86 31

3 150 26 104 38

3 175 30 121 44

3 200 35 138 50

3 225 39 155 56

3 250 43 173 63

3 275 47 190 69

3 300 52 207 75

3 325 56 224 81

3 350 60 242 88

3 375 65 259 94

3 400 69 276 100



Setting to limit export

CT (measurement) at the PoS

Example 2

Limit export ≤ 3.45 kW
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Example 2

Setting to limit export

CT (measurement) at the PoS

Limit export ≤ 3.45 kW
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Example 2

Setting to limit export

CT (measurement) at the PoS

Limit export ≤ 3.45 kW
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Example 2

Setting to limit export

CT (measurement) at the PoS

Limit export ≤ 3.45 kW
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Customer: Residential

– 16 nodes

– 2 customers per node

– 30 m node spacing

– 60 A NMD

Transformer: 350 kVA

SSEG technology: Solar PV

SSEG size: 3.6 kVA

No EG connected

MV Feeder peak load: 4 MVA

CONNECT

Example 2

5 MVA

350 kVA

6%

Other loads

HV (88 kV)

MV (11 kV)

LV (400 V)

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16
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Application of NRS097-2-3

Next up – doing it yourself!
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