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PEMBROKESHIRE

MARINE RENEWABLE ENERGY 

INDUSTRY

SEMINAR

Overview of grid capacity in 

Pembrokeshire, limitations, future 

investment proposals and 

opportunities



OUTLINE OF PRESENTATION

• Factors affecting Connection of Embedded 

Generation in Distribution Networks

• Particular factors affecting Connection of 

Embedded Generation in Pembroke

• Future Investments & Proposals



OUTLINE OF TRANSMISSION AND DISTRIBUTION SYSTEM
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REGULATORY

• Distribution Licence  and Distribution Code requirement 

for connection offer to be made

• Energy Act (1983)

• Electricity Supply Regulations – now superseded by the 

Electricity Safety, Quality and Continuity Regulations 

2002

• The Electricity at Work Regulations (1989)

• Grid Code



Contractual Framework
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COMMERCIAL

• Connection Charge

• Sole Use Assets - charged @ 100 %

• Shared Use Assets – charged in line with portion 

of use

• Connection Agreement – gives written permission 

to operate parallel generation should indicate 

synch points and include ownership schedule and 

diagram



Factors influencing Connection of 

Generation

•Thermal Ratings

•Fault Levels

•Voltage Profile

•Voltage Step Change

•Other Technical Issues-

Protection, Power Quality, 

Earthing



HV VOLTAGE PROFILE
33/11 kV Tx

V1 = 11 kV Bus Bar Volts 

Worst case = 11400 Volts Dist Transformer Set at 

Tap 1

11550/250

Generator Export 

Power

V2 = Voltage at HV 

side of Distribution 

Transformer

Impedance of 

circuit 

A

B

V2 = V1 + Voltage Rise A-B

Voltage Rise A- B dependant on Impedance and Power

Larger Impedance and Power = Larger Voltage Rise



VOLTAGE STEP CHANGE
33/11 kV Tx

V1 = 11 kV BB Volts 

Worst case = 11600 Volts Dist Tx Set at Tap 1

11550/250

Generator export P

V2 = Voltage at HV 

side of Distribution 

Transformer

Impedance of 

circuit  = Z

A

B

V2 = V1 + Voltage Rise A-B

Voltage Rise A- B dependant on Z and P

Larger z and P Larger Voltage Rise ( Max Rise = 60 Volts)

On loss of generation, voltage drops to level it would be 

without generation- until tap change.

Max step = 6%



PEMBROKESHIRE NETWORK



PEMBROKESHIRE 132kV NETWORK



PEMBROKESHIRE 33kV NETWORK



TRANSFORMERS



Circuit Ratings



Fault levels



WPD Network Schemes Over Next 

5 years in Pembrokeshire

• Further 11kV network refurbishment and automation

• Major refurbishment Milford Haven 132kV substation

• Reinforce Haverfordwest to Brawdy 33kV circuit

• Reinforce Haverfordwest to Fishguard 33kV circuit

• Reinforce Haverfordwest to St Florence 33kV circuit

• Reinforce Haverfordwest to Broadfield 33kV circuit

• Installation of Static Voltage Compenstation at Brawdy



Useful Documents

• G59/1 – Recommendations for the connection of embedded generating 

plant to the public electricity supplier’s distribution system

• ETR 113 – Notes of guidance for the protection of embedded 

generating plant up to 5 MW for operation in parallel with the public 

electricity supplier’s distribution system

• G75– Recommendations for the connection of embedded generating 

plant to the public electricity supplier’s distribution systems above 20 

kV or with outputs over 5 MW


