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Caveat

Please take this as a work in progress to stimulate
discussion and highlight where further analysis needs to

take place!
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RfG Banding Proposals - recap

B Requirements upon generators in RfG are grouped into bandings based on size and
connection voltage

®  Will need to consider how this works with current GB Small/Medium/Large
classifications with type A-D bandings

® Broadly type A-B requirements are more ‘passive’ while C-D are closer to existing
GB Grid Code

B TSOs need to define thresholds — but may not be above levels set out in code

Current Grid Code banding:

Generator Direct Connection to:
Size SHET SPT NGET
Small <10MW <30MW <50MW
Medium 50-100MW
Large 10MW + 30MW + 100MW+
RfG banding — Jan 2014 draft:
Generator Connection
RIS TS Capacity Voltage
A 800W-1MW <110kV
B 1-10MW <110kV
C 10-30MW <110kV
D >30MW >110kV
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RfG Threshold Setting Process

TSOs are required to set the thresholds within the maximum bandings allowed by
synchronous area. This work is required to:

a) be based on accurate data, and in this context Power Generating Facility Owners
shall assist and contribute to this the determination of the threshold and provide the
relevant data as requested by the Relevant TSO.

b) be coordinated with adjacent TSOs and DSOs
c) follow public consultation by the Relevant TSO

d) be subject to the approval of the National Regulatory Authority respecting the
provisions of Article 4(3).

RfG Jan 2014 Thresholds
Synchronous Area
A B c D
Continental Europe 800W-1MW 1MW-50MW 50MW-75MW 75MW+
Nordic 800W-1.5MW 1MW-10MW 10MW-30MW 30MW+
Great Britain 800W-1MW 1MW-10MW 10MW-30MW 30MW+
Ireland 800W-0.1MW IMW-5MW 5MW-10MW 10MW+
Baltic 800W-0.5MW 1MW-10MW 10MW-15MW 15MW+
Possible G;gggg;%“"e (NGET 800W-1MW 1MW-30MW 30MW-50MW 5OMW-+




Process to Set Banding Thresholds nationalgrid
Code Text — Jan 2014 draft: Article 3b

3. When TSOs define the thresholds pursuant to Paragraph 2 subparagraphs b, ¢ and
d, they shall:

4. Be based on accurate data, in this context Power Generating Facility Owners shall
assist and contribute to the determination of the threshold and provide relevant data as
requested by the Relevant TSO.

. be coordinated with adjacent TSOs and DSOs
. follow public consultation by the Relevant TSO

lil.  be subject to the approval of the National Regulatory Authority
respecting the provisions of Article 4(3).

5. The Relevant TSO shall have the right to re-assess the determination of the
thresholds referred to in Paragraph 2 subparagraphs b, ¢ and d if relevant
circumstances have changed materially, but not more often than every three years and
respecting the provisions of Article 4(3).



What is the most important GB threshold? ~ Nnationalgrid
Band B — Band C Threshold

® Main consideration:

® Band B generators do not have to provide frequency
response

m Band C do
B Both band B and C are for connection at <110kV

B Starting point for GB threshold between B and C was
10MW (14 Jan 2014 draft) but could increase

® TSO can adjust thresholds down (ie making the code
more onerous) if a case for this can be made

® The following analysis assumes all generators with
frequency response capability can access this market
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Frequency Response — GB background

Mandatory existing GB Grid Code requirement for:
® England & Wales: 50MW+
...but 50-100MW plant without a MSA can'’t be instructed
® Scotland:
® 10MW+ SHET area
® 30MW+ SPT area
® 50MW+ (non-synchronous)

B Freqguency response instructions are generally made through the
BM (although there are some separate commercial arrangements)

® Generally no access to smaller providers

® RfG requires frequency response from band C which will include
generators that previously would not have had to provide this
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Frequency Response Issues

B Growing volume of embedded generation displacing
traditional providers of frequency response (large
synchronous plant)

B Growing volume of demand management

B RfG mandates frequency response from type C
generators

® No clear route to market for non-BM participants/those
without a MSA other than by separate commercial
arrangements

m |ssues will also need to be addressed in GB Grid Code
Frequency Response Workgroup (GC0087)



Projection of Generation Types by 2020 nationalgrid

(Slow Progression model) Key message:
As wind capacity increases
. it will more frequently be the
2020/21 Load Duration I -

the most economic provider
of balancing services
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Note:

] The data for this graph is based on the
‘slow progression’ model

| Windfarm load factor is assumed to be
30%. This may be debatable but is
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Hours in the year 100% presented for illustrative purposes
] Demand is actually based on 2015
e Nuclear s Biomass Wind at 30% load factor s Coal Gas Forecast Tx Demand (GWh) predictions so a genuine projection for

2020 may be slightly higher

] No assumptions on curtailment of
generation to provide head room for

By 2020 for significant periods of time very little or nerta are inciudeq” e
conventional flexible generation may be running.

Alternative sources of ancillary services must be secured

Faster adoption of renewables will bring these timescales
forwards 9



Considerations for Setting of B-C  hationalgrid
Banding Threshold

Balance required between:

B Costs incurred by generators in complying with more
onerous banding

B Costs incurred by System Operator in allowing greater
volumes of generation to connect without specific
capabilities

B . .and the need to avoid unintended consequences!

eg A 300MW windfarm made up of 20MW sub-blocks and connected at
<110KkV could be type B but is more appropriately type D

10
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Impact on System Operation

Significant volumes of generation connecting to the
system without frequency response capability could lead
to:

B Reduced competition & hence increased prices Iin
ancillary services market

® Reduced overall frequency response resilience
B |ncreased reserve carrying requirements

B Out of merit running to ensure adequate
reserves/ancillary services available

B |ncreased operating costs

11
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Quantifying System Operator Costs

To quantify costs to the SO need to consider:
B Cost of holding reserves

® The volume of reserves displaced by plant without
frequency response that therefore needs to be procured

B NGET is the sole party in GB responsible for controlling
system frequency

12
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Cost of Reserves

B Assume cost is £50/MWh (covers out of merit running or
curtailment)

® Equates to an annual cost of £450k/MW (x8760 hours)

Is this a reasonable estimate?
Actual example — Grain out of merit running, 1/12/12:

B Grain unit was run overnight to provide reserves at an actual
additional cost of £120k

B Assuming 10 hours running with standard part-loading leaving
about 200MW possible reserve during this period

® Cost (per MWh of reserve) = £60

13
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How much reserve is required?

® Reserve carrying requirements:

®m Constant 1GW of reserve held traditionally to cover Normal Infeed
Loss Risk

® [nfrequent infeed loss increased to 1800MW from 1 April 2014

® Determined by need to keep frequency within operational limits

® This continues to be the case — see SQSS modification GSR015
Normal Infeed Loss Risk

B Expressed as a % of total generation (supplying peak demand of

50GW), 2% reserves are held rising to about 4% at minimum

B Depending on which banding thresholds are selected, generation will shift
from bands C/D to band B

B Generation moving into band B will not provide frequency response & will
therefore require additional/replacement reserve to be procured

14


http://www2.nationalgrid.com/UK/Industry-information/Electricity-codes/SQSS/Modifications/GSR015/
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Analysis of banding proposals —

combined view of future generator data

nationalgrid

Type A Type A Type B Type B Type C | TypeC Type D | Type D

Projects MW Projects MW Projects MW Projects MW
’,_(-? TEC/Emb Reg 0 0.000 58 237.810 52 1,052.720 86 5,025.600
5' DNO 1,146,932 5,869.923 1,595 3,676.567 88 1,352.696 9 450.000
% TOTAL 1,146,932 5,869.923 1,653 3,914.377 140 2,405.416 95 5,475.600
(]
&’) TEC/Emb Reg 0 0.000 146 2,696.230 31 1,913.600 19 1,706.300
o DNO 1,146,932 5,869.923 1,683 5,029.263 9 450.000 0 0.000
g TOTAL 1,146,932 5,869.923 1,829 7,725.493 40 2,363.600 19 1,706.300
LL

GB (NGET Proposal)

0.8KW-1IMW 0.8KW-1MW

IMW-30MW 1MW-30MW

30-50MW 30-50MW

50MW+ 50MW+

TEC /Emb Reg 0 0.000 110 1,290.530 36 1,405.700 50 3,619.900
DNO 1,146,932 5,869.923 1,683 5,029.263 0 0.000 9 450.000
TOTAL 1,146,932 5,869.923 1,793 6,319.793 36 1,405.700 59 4,069.900

Green denotes decrease to GB (as-is); Red denotes increase
3 views of data given here looking at what band future generator connections will sit in:

® Jan 2014 draft (GB thresholds)
® Jan 2014 draft (Continental Europe thresholds)
® Median position between GB & CE bandings (NGET proposal)

Bands C-D decrease by 3700MW with CE threshold levels, 2500MW with NGET proposed

thresholds compared to the Jan 2014 draft GB threshold figures

: 15
Band B increases by the same amounts
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How much reserve is required?

B Taking Jan 2014 draft GB thresholds as base case:
® Moving to CE thresholds causes a swing to band B of 3.7GW
® Moving to NGET proposed levels causes a swing of 2.5GW

B Assume plant not available to provide reserves (ie because it is
now band B) has to be replaced somehow

B Assume a figure of 3% of capacity to be the quantity of reserve that
needs to be replaced — then a 1GW swing away from band C/D
requires 30MW more reserve

16
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Actual Cost

(applying estimated cost of £E50/MWh to additional
reserves)

® For a shift of 1GW from bands C/D to band B need to
provide 30MW more reserve:

Additional annual cost = £13m per whole year

B For a shift of 2.5GW to band B (as NG banding
proposals) need to provide 75MW more reserve:

Additional annual cost = £33m

B For a shift of 3.7GB to band B (CE thresholds) need to
provide 90MW more reserve:

Additional annual cost = £49m 17



nationalgrid
Further Work & Questions

B |s the data for future generator connections correct?

® How can the SO use frequency response services from
non-BM participants?

B Can we cost the baseline RfG position (Jan 2014 GB
thresholds) against the existing GB Grid Code
provisions?

® What are the costs to generators of complying with RfG
In each band?

B |ncreased volumes of embedded generation means this
guestion would have to be addressed regardless of RfG

18



