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Overview of applicability

0              13.6                               100                              350/500                                                         1000 kVA

A1                         A2                                                                   A3                                                                B

Simplified Connection Criteria (Simplified) Grid Impact Study

Certification / type-testing Certification + maybe grid 
compliance studies/tests

Grid Impact Study

Certification + 
grid compliance 

studies/tests



©
 is

to
ck

/J
o

se
 L

o
p

ez

Agenda – Day 2

1 Recap Day 1 and Overview Day 2

2 Assessment of EG Interconnection Applications: 
Zimbabwe Net Metering Regulation and Codes

3 Assessment of EG Interconnection Applications: 
Introduction and international good practices

4 Assessment of EG Interconnection Applications: Proposal 
for Simplified Connection Criteria in Zimbabwe

Assessment of EG Interconnection Applications: Alignment 
of Proposals with the Net Metering Regulation and Codes

System Limits to EG - Introduction and Assessment Methods 
(separate presentation)6

5

7 Timeline and Way Forward



− Assess whether a generator can be 
connected to the grid without violating 
technical constraints and grid code 
parameters. 

− Carrying out these studies for many EGs 
would require too much effort and time, 
making it impractical.

− Simpler assessment approach to allow 
smaller EG systems to connect while 
ensuring compliance with Grid Code 
parameters and technical constraints. 

− Significantly speed up the application 
process and reduce associated costs.

Grid Impact Studies: Simplified Connection Criteria
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What’s the purpose?
Simplified Connection Criteria for EG
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Where is it applicable?
Simplified Connection Criteria for EG

Generator characteristics Connection assessment method

Size Customer type Generator type
Self-consumption or ‘pure’ 

generator/IPP

Simplified 

Connection Criteria 
Grid studies

0-350 kW 

(small-scale)

LV or MV LV
Self-consumption ✔ 🗶
Pure generator/IPP (🗶) (✔)

All customers MV
Self-consumption 🗶 ✔

Pure generator/IPP 🗶 ✔
>350kW 

(large-scale)
 LV or MV

Self-consumption or ‘pure’ 

generator/IPP
🗶 ✔

Only if simplified 
connection criteria 
fails

The proper threshold should 
be investigated

(+ Grid Code Compliance)



Assessment of EG Interconnection 
Applications: Proposal for 
Simplified Connection Criteria
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🌍 Proven in the Region
Simplified connection criteria successfully developed for Uganda, 
Namibia, Eswatini, Lesotho, Mozambique, and Madagascar.

⚙ Tailored to Grid Realities
Designed with the specific challenges of African distribution 
networks in mind—ensuring practicality and relevance.

🔎 Smart Screening Approach
Enables quick, reliable assessment of EG applications based on 
actual grid hosting capacity—without compromising network 
reliability.

⏱ Faster Processing, Less Burden
Reduces workload for utility staff and supports compliance with 
regulatory timelines.

⚖ Fair & Objective
Applies clear, transparent rules to ensure EG projects are treated 
consistently and not unnecessarily restricted.

05/11/2025  7

Fast-Tracking EG Integration with Proven, 
Simplified Criteria



− Sets out the minimum technical requirements for EGs connected to the LV (< 1 kV) grid. 

− Simplified Connection of generators is limited to a Nameplate Power Rating (NPR) of less than 
350 kVA *.

− EGs that fall within these two criteria are proposed to follow a simplified connection process 
that will not require detailed network studies.

− * The final threshold should be discussed further,
taking into account:
− The characteristics of each country’s power system.
− The threshold specified in the draft provided by SEA for EG Regulatory Framework/EG Utility 

Requirements

NPR: 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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To which cases does it apply? 
Simplified Connection Criteria for EG

Kenya SSEG Connection Guidelines:



The Simplified Connection Criteria address two main negative impacts from EG:

1. Overloading of network equipment

2. Overvoltage from reverse power flow

Furthermore, they are addressing additional negative impacts with lower relevance:

3. Phase unbalances

4. Fault level contribution and protection coordination

Note: The impacts of local load and losses are ignored in the assessment of Simplified Connection 
Criteria.
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Technical impacts of EG
Simplified Connection Criteria for EG



The Maximum Export Capacity (MEC) is defined as follows:

The maximum aggregative active power the installation is capable to export towards the network at the 
point of connection set by the generator rating.

Note: For inverter-based generation, the inverter rating shall be used.
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Definition of Maximum Export Capacity



− If the EG is non-exporting, meaning no power is exported across the PCC and the MEC is zero, 
then no assessment is necessary as the EG does not impact the network through power 
injections. 

− There is no need to assess any further connection criteria as long as:
− The EG meets the minimum technical requirements stipulated in the Embedded Generator 

Interconnection Specification (=Task 1)

− The Nameplate Power Rating (NPR) does not exceed 350 kVA*

− The EG applicant shall provide proof that power export is either impossible or negligible under all 
circumstances.
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Criteria for zero-export EGs
Simplified Connection Criteria for EG



1. All LV grid-connected EGs must be certified to meet the minimum technical requirements 
stipulated in the Embedded Generator Interconnection Specification (= Task 1).

2. Simplified connection of EGs is limited to a Nameplate Power Rating (NPR) of less than 350 
kVA.

3. The individual Maximum Export Capacity (MEC) is limited to 100% of the customer’s Utility 
Installed Capacity (UIC).

UIC: 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. 
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General criteria
Simplified Connection Criteria



4. For systems equipped with energy storage systems, the Maximum Charging Current (MCC) 
measured on the AC terminals of the power conversion equipment is limited to a value 
equivalent to 25% of the customer’s UIC.

5. For an MEC exceeding 4.6 kVA, a three-phase supply is required. 
− On a three-phase supply, the power imbalance across phases should not exceed 4.6 kVA.

− if the limit is exceeded, the customer can apply for an upgraded three-phase supply.
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Energy storage charging & phase-balancing criteria
Simplified Connection Criteria



6. The total MEC of all EGs connected to an LV feeder should not exceed the rated capacity of 
the LV feeder conductors.

7. The total MEC of all EGs connected to an LV network should not exceed the rated capacity of 
the MV/LV transformer. An example:
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Grid equipment loading criteria
Simplified Connection Criteria

 

 

315 kVA
MV

LV

 

To compare 
with



6. The total MEC of all EGs connected to an LV feeder should not exceed the rated capacity of 
the LV feeder conductors.

7. The total MEC of all EGs connected to an LV network should not exceed the rated capacity of 
the MV/LV transformer. An example:
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Grid equipment loading criteria
Simplified Connection Criteria

 

315 kVA
MV

 

To compare 
with

LV



6. The total MEC of all EGs connected to an LV feeder should not exceed the rated capacity of 
the LV feeder conductors.

7. The total MEC of all EGs connected to an LV network should not exceed the rated capacity of 
the MV/LV transformer. An example:
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Grid equipment loading criteria
Simplified Connection Criteria

315 kVA
MV

To compare 
with

LV



6. The total MEC of all EGs connected to an LV feeder should not exceed the rated capacity of 
the LV feeder conductors.

7. The total MEC of all EGs connected to an LV network should not exceed the rated capacity of 
the MV/LV transformer.

Note: Criteria 6) and 7) assess the risk of overloading distribution grid equipment. If the utility's 
analysis determines that an upgrade to the transformer or conductor is needed, the utility will 
provide the applicant with a detailed explanation of why the upgrade is required. The cost of the 
upgrade, either fully or partially, will be borne by the applicant.
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Grid equipment loading criteria
Simplified Connection Criteria



8. The total MEC of all EGs connected to an MV feeder, including the EGs connected to 
downstream LV feeders, should be less than 15% of the MV feeder peak load.

9. If criterion 8) is violated, the total MEC should be compared to the MV feeder minimum load. 
If the aggregate MEC is less than 100% of the MV feeder minimum load, this criterion is 
passed.
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Reverse power flow criteria
Simplified Connection Criteria

HV

MV

MV

To compare with 15% of 
the MV feeder peak load 
or 100% of minimum load

LV LV LV



8. The total MEC of all EGs connected to an MV feeder, including the EGs connected to 
downstream LV feeders, should be less than 15% of the MV feeder peak load.

9. If criterion 8) is violated, the total MEC should be compared to the MV feeder minimum load. 
If the aggregate MEC is less than 100% of the MV feeder minimum load, this criterion is 
passed.

Note: When EG installations increasingly exceed the specified limits, conducting hosting capacity 
studies is recommended. The results of these studies should replace the limits above to more 
accurately determine the technical capacity of MV feeders to accommodate EGs without the need 
to conduct a detailed network study per application request when the limits are exceeded.
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Reverse power flow criteria
Simplified Connection Criteria



10. Fault level related issues are not anticipated for inverter-based generators as the fault current 
contribution is typically limited to the converter current rating. In the case of inverter-based 
generators, this criterion is therefore automatically passed.

For non-inverter-based EGs, the fault level contribution should be assessed and compared 
against the fault current ratings of the equipment. Additionally, the coordination of the 
protection system should be verified.
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Fault level contribution and protection coordination
Simplified Connection Criteria



11. The voltage change across the MV/LV transformer and its LV feeders, caused by the MEC of 
all EGs connected to that LV network, should be limited to a utility-specified threshold, within 
the range of 1% to 3%.

To assess this criterion, it is recommended to use a calculation formula, as outlined in 
subsection 5.7.1. However, the utility may also consider alternative methods to ensure the 
voltage change stays within the allowable limits, which are further explained in subsection 
5.7.2. 🡪 a) Look-up table, b) Constraints on MEC
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Voltage change criterion
Simplified Connection Criteria

Following the NRS097-2-3, based on typical 
South African distribution networks.



−  
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Calculation formula 
Voltage change calculation



−  
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Calculation formula 
Voltage change calculation

If a voltage violation occurs, the more precise 
formula should be used.



− A look-up table provides the maximum allowable EG capacity as a function of conductor type 
and length between the PCC and the LV busbar of the MV/LV transformer. 

− This table gives the highest EG capacity that can be connected at each distance without 
causing the voltage change to exceed the specified threshold.

− The utility should develop this table based on typical conductor types in their LV distribution 
networks.
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Alternative approach: look-up table
Voltage change calculation
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Alternative approach: look-up table – example
Voltage change calculation



As an alternative to the recommended approach or the look-up table, the utility may choose to 
apply the additional criteria outlined below for evaluating the EG system. These criteria should be 
evaluated taking into account whether the EG is connected to a shared or dedicated feeder.

12. For customers connected to a shared LV feeder, the following should apply:
a. The individual MEC is limited to 25% of the customer’s UIC
b. The total MEC of all EGs connected to a shared LV feeder should be limited to 25% of the MV/LV 

transformer rating.

13. For customers connected to a dedicated LV feeder, the following should apply:
a. The individual MEC is limited to 75% of the customer’s UIC.

14. The total MEC (i.e. shared LV generation and dedicated LV generation) supplied by a MV/LV 
transformer should be limited to 75% of the MV/LV transformer rating.

− Note: The thresholds specified in criteria 12) to 14) are taken from NRS 097-2-3:2023 which are based on 
the typical distribution networks in South Africa. To establish more accurate thresholds for these criteria, 
specific to Zimbabwe, a dedicated hosting capacity study should be conducted to determine more 
accurate and country-specific MEC limits, considering local network characteristics and expected EG 
growth.
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Alternative approach: constraints on MEC
Voltage change calculation
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The individual MEC is limited to 100% of the customer’s UIC
Simplified Connection Criteria: Summary

315 kVA
MV

HV

MV
MV

MEC ≤ customer’s UIC

LV

LV
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Grid equipment loading (1)
Simplified Connection Criteria: Summary

315 kVA
MV

HV

MV
MV

LV

LV

 

 

To compare 
with
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Grid equipment loading (2)
Simplified Connection Criteria: Summary

315 kVA
MV

HV

MV
MV

LV

LV

 

 

To compare 
with
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Grid equipment loading (3)
Simplified Connection Criteria: Summary

315 kVA
MV

HV

MV
MV

LV

LV

 

To compare 
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Reverse power flow criterion
Simplified Connection Criteria: Summary

315 kVA
MV

HV

MV
MV

LV

LV

 

To compare with 15% of the 
MV feeder peak load or 100% 
of MV feeder minimum load



05/11/2025 32

Voltage change criterion
Simplified Connection Criteria: Summary

315 kVA
MV

HV

MV
MV

LV

LV

The voltage change must not 
exceed a range of 1% to 3%The voltage change must not 

exceed a range of 1% to 3%
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Flow chart of simplified connection criteria



−  
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Simplified Connection Criteria – Voltage change
Open discussion



− Commercial PV system application with a 30 kW PV panel and 25 kVA 3-phase inverter

− The customer has a notified maximum demand of 40 kW

− Customer is connected on a 100mm² Dog conductor with
− Resistance: 0.273 Ohm/km
− Reactance: 0.194 Ohm/km
− Rated current: 278A

− The customer’s distance from the MV/LV transformer is about 50 meters

− The LV network has a 315 kVA transformer with
− Resistance: 0.0061 Ohm
− Reactance: 0.0220 Ohm

− The LV network is supplied by a MV feeder with a peak load of 800 kVA and a minimum load of 200 kVA

− There are no other EGs on the LV network

− On the MV network, there are already other EGs with a maximum export capacity of 100 kVA

− Maximum allowed voltage rise: 3%

Task: Evaluate the customer application using the assessment spreadsheet using the detailed voltage calculation.
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Exercise 1: Commercial PV system
Simplified connection criteria exercise
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− Residential PV system application with a 10 kW PV panel and 8 kVA 1-phase inverter

− The customer’s circuit breaker rating is 60 A.

− Customer is connected after 200m of 100mm² Dog conductor, 200m of 50mm² Dog conductor, and 50m of single-phase 50mm² Dog conductor

− 100mm² Dog conductor specs
− Resistance: 0.273 Ohm/km
− Reactance: 0.194 Ohm/km
− Rated current: 278A

− 50mm² Dog conductor specs
− Resistance: 0.553 Ohm/km
− Reactance: 0.392 Ohm/km

− The LV network has a 315 kVA transformer with
− Resistance: 0.0061 Ohm
− Reactance: 0.0220 Ohm

− The LV network is supplied by a MV feeder with a peak load of 800 kVA and a minimum load of 200 kVA

− There are 15 kVA of other EGs on the LV network

− On the MV network, there are already other EGs with a maximum export capacity of 100 kVA

− Maximum allowed voltage rise: 3%

Task: Evaluate the customer application using the assessment spreadsheet using the simplified NRS approach/MEC constraints approach.
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Exercise 2: Residential PV system – MEC method
Simplified connection criteria exercise
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− Residential PV system application with a 10 kW PV panel and 8 kVA 1-phase inverter

− The customer’s circuit breaker rating is 60 A.

− Customer is connected after 200m of 100mm² Dog conductor, 200m of 50mm² Dog conductor, and 50m of single-phase 50mm² Dog conductor

− 100mm² Dog conductor specs
− Resistance: 0.273 Ohm/km
− Reactance: 0.194 Ohm/km
− Rated current: 278A

− 50mm² Dog conductor specs
− Resistance: 0.553 Ohm/km
− Reactance: 0.392 Ohm/km

− The LV network has a 315 kVA transformer with
− Resistance: 0.0061 Ohm
− Reactance: 0.0220 Ohm

− The LV network is supplied by a MV feeder with a peak load of 800 kVA and a minimum load of 200 kVA

− There are 15 kVA of other EGs on the LV network

− On the MV network, there are already other EGs with a maximum export capacity of 100 kVA

− Maximum allowed voltage rise: 3%

Task: Evaluate the customer application using the assessment spreadsheet using the detailed voltage calculation.
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Exercise 3: Residential PV system – Voltage calculation method
Simplified connection criteria exercise



− Residential PV system application with a 6 kW PV panel and 5 kVA single-phase inverter (customer #3)

− The customer’s circuit breaker rating is 60A.

− 3 Customer are connected with each 5 kVA:
− #1: after 200m of 100mm² Dog conductor, 200m of 50mm² Dog conductor, and 30m of single-phase 50mm² Dog conductor
− #2: after 200m of 100mm² Dog conductor, 200m of 50mm² Dog conductor, and 60m of single-phase 50mm² Dog conductor
− #3: after 200m of 100mm² Dog conductor, 200m of 50mm² Dog conductor, and 400m of single-phase 50mm² Dog conductor

− 100mm² Dog conductor specs
− Resistance: 0.273 Ohm/km
− Reactance: 0.194 Ohm/km

− 50mm² Dog conductor specs
− Resistance: 0.553 Ohm/km
− Reactance: 0.392 Ohm/km

− The LV network has a 315 kVA transformer with
− Resistance: 0.0061 Ohm
− Reactance: 0.0220 Ohm

− The LV network is supplied by a MV feeder with a peak load of 800 kVA and a minimum load of 200 kVA

− On the MV network, there are already other EGs with a maximum export capacity of 100 kVA

Task: Evaluate the customer application using the assessment spreadsheet using the detailed voltage calculation.
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Exercise 4: Residential PV system
Simplified connection criteria exercise



Timeline and Way Forward

CHAPTER 5
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Facilitating embedded generation (EG) in Zimbabwe by providing clear, practical technical 
guidance for successful grid integration.
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Scope of this project

Development of 
EG Simplified 
Connection 

Criteria

EG Impact 
Assessment on 

National Electricity 
Generation System

Ad-hoc 
technical 

support on EG 
topics as 
needed 

Task 1 Task 2 Task 3 Task 4

Development of EG 
Interconnection 
Requirements

Draft: Sep25

Final: Oct25

Draft: Sep25

Final: Oct25

Sep25 Until Nov26



Thank You for 
Your Attention!

NILENE ENSLIN
Power System Consultant, DIgSILENT Buyisa

E-mail: info@digsilent.co,za
Phone: +2787 351 6159


