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About this document

This CUSC Modification Fast Track Proposal will be presented to the CUSC Panel

on 18" March 2016.
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1 Why Change

1.1 The Proposer believes that CMP263 meets the Fast Track Criteria by
correcting incorrect references and numbering within Section 14 of the CUSC
as a result of the time passed since the Authority’s approval of CM213 (on the
25" July 2014) and its implementation on the 1% April 2016. There have been
a number of modifications approved and implemented since this and therefore
the numbering and referencing of sections will not make sense should the
modifications CMP213, CMP242 and CMP248 be implemented on the 1% of
April 2016 without these changes being made. CMP242 was approved for
implementation on 10™ February 2016 (the letter can be found at the decision
tab at the following link: http://www2.nationalgrid.com/UK/Industry-
information/Electricity-codes/CUSC/Modifications/CMP242/) and within the
decision letter the Authority suggested some housekeeping changes that are
required, these have also been included within this modification.

2.11t is proposed that that a number of changes are made to CUSC Section 14.
The proposed updates can be seen in the change marked text in Annex 1 of
this document.

2.2 Please note that CMP242 and CMP248 were due to be implemented on the
24™ February and the 4™ of March but it was agreed by the CUSC Panel for
the two maodifications (in conjunction with CMP213) to be implemented as one
package on the 1% of April 2016. This modification ensures that when these
three modifications are implemented that the numbering and referencing
throughout the Section make sense and refer to the correct paragraphs where
appropriate and that consistent numbering is used throughout.
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3 Proposed Legal Text Implementation

3.1 Please see Annex 1.



4 CUSC Panel Determination

4.1 On 18™ March 2016 the CUSC Modifications Panel will consider whether
CMP263 meets the fast track criteria and whether the CUSC Modification
should be made.

The CUSC Modification Fast Track Proposal if implemented would meet
the Fast Track Criteria as detailed below:

Fast Track criteria

(c) is properly a housekeeping modification required as a result of some error
or factual change; including but not limited to:

i) updating names or addresses listed in the CUSC;
i) correcting minor typographical errors;

iii) correcting formatting and consistency errors, such as paragraph
numbering or

iv) updating out of date references to other documents or paragraphs.



5 Proposed Implementation

5.1 It is proposed that CMP263 CUSC Modification Fast Track Proposal is
implemented on the 1% April 2016 after publication of the approved CUSC
Modification Fast Track Report providing no objections have been raised see
Section 6. This is due to the modifications CMP213, CMP242 and CMP248
being implemented on this date and for the referencing and numbering to be
correct at the time of publication.

6 Objections

6.1 If CMP263 is approved by the CUSC Modifications Panel, you will have the
opportunity to raise an objection to the Modification.

6.2 The Approved CUSC Modification Fast Track Proposal will not be
implemented if an objection is received.

6.3 The CUSC Panel Secretary will notify the CUSC Panel, the Authority and
CUSC Parties if an objection is received.

6.4 The CUSC Panel Secretary shall notify the proposer that additional
information is required if the proposer wishes the CUSC Fast Track
Modification to continue as a CUSC Modification Proposal.
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Legal text for Fast Track modification March 2016

Gen = 650MW
Dem = 50MW

Gen = 500MW 3km 275kV OHL

Dem = 100MW

Impedance =2X

2km 400kV cable
Impedance = X
6km 400kV OHL

10km 400kV OHL
Impedance = X

Total Scaled Gen =
1150MW

Total Dem = 1150MW
Gen = OMW

Dem = 1000MW
Step 2:Net export from Node B to Node C is 1000MW; route BC has impedance X and route
BA-AC has impedance 3X; hence 750MW would flow down BC and 250MW along BA-
AC

Step 3:Using super-position to add the flows derived in Steps 1 and 2 derives the following;

Flow AC =-50MW + 250MW = 200MW
Flow AB =-50MW - 250MW = -300MW
Flow BC = 50MW + 750MW = 800MW

Year Round background:

A fixed scaling factor of 70% is applied to intermittent generation at node A and a variable
scaling factor is applied to the conventional generation at node B so that the total generation is
equal to the total demand.

Node A Generation = 70% * 643MW = 450MW

Node B Generation = (1150-450)/1500 * 1500MW = 700MW

This gives the following balanced system, where the actual generation after the application of
scaling factors is shown:

Gen = 700MW
Dem = 50MW

Gen = 450MW 3km 275kV OHL

Dem = 100MW

Impedance = 2X

2km 400kV cable
Impedance = X
6km 400kV OHL

10km 400kV OHL
Impedance = X

Total Scaled Gen = 1150MW
Total Dem = 1150MW

Gen = OMW
Dem = 1000MW
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Assuming the same circuit impedances and expansion factors as used above in the Peak
Security background, the DCLF transport algorithm calculates the base case power flows for
Year Round background as follows:

Gen = 700MW
Dem = 50MW

3 x2=6km & Imp =2X

-
75MW

425MW 575MW

Gen = 450MW
Dem = 100MW

6 + (2 x 10) = 26km & Imp =X

power flows from node B to node C
inversely proportional to the sum of
impedances for BC and BAC. Same
Gen = OMW principle is true for node A. Super-
Dem = 1000MW position of these derives final net
circuit flows for AB, AC & BC

Nodes A and B export, whilst Node C imports. Hence the DCLF algorithm derives flows to

deliver export power from Nodes A and B to meet import needs at Node C.

Step 1:Net export from Node A is 350MW; route AC has impedance X and route AB-BC has

impedance 3X; hence 262.5MW would flow down AC and 87.5MW along AB-BC

Step 2:Net export from Node B is 650MW; route BC has impedance X and route BA-AC has

impedance 3X; hence 487.5MW would flow down BC and 162.5MW along BA-AC

Step 3:Using super-position to add the flows derived in Steps 1 and 2 derives the following;

Flow AC = 262.5MW + 162.5MW = 425MW
Flow AB = 87.5MW —162.5MW = -715MW
Flow BC = 87.5MW + 487.5MW = 575MW

Then, based on the background giving rise to highest flow, each circuit is tagged as either Peak

Security or Year Round.
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Gen = 643MW
Dem = 100MW

Gen = 1500MW
Dem = 50MW

Gen = OMW
Dem = 1000MW

Therefore, circuits AB and BC are tagged as Peak Security and AC is tagged as Year Round.

Total Peak Security cost = (300 X 6) + (800 X 26) = 22,600MWkm
(base case)

Total Year Round cost =425 X 10 = 4,250 MWkm
(base case)

We then ‘inject’ 1MW of generation at each node with a corresponding 1MW offtake (demand)
at the reference node and recalculate the total Peak Security MWkm cost and Year Round
MWkm cost (noting that each circuit is only in one background). The difference from the base
case for Peak Security and Year Round costs is the marginal km or shadow cost for Peak
Security and Year Round networks respectively. The size and direction of the incremental MW
is shown below along with the resultant when superimposed on the relevant base case flow (i.e.
higher of the Peak Security and Year Round) depicted in brackets:.

-TMW

0.75MW cj424.25[.-1%h

-0.25MW (799.75MW)

MW
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To calculate relevant Peak Security and Year Round the marginal km for node C:
Total Peak Security Cost = (300.25 x 6) + (799.75 x 26) =22,595
Total Year Round Cost = 424.25 X 10 = 4,242.5 MWKm
Marginal Peak Security cost = Incremental total Peak Security cost — Base case total Peak
Security cost
= 22595 — 22600 = -5MWkm
Marginal Year Round cost = Incremental total Year Round cost — Base case total Year Round

cost
=4242.5 — 4250 = -7.5MWkm

Thus the overall cost has reduced by .5 for Peak Security (i.e. the marginal km = 5) and by 7.5
for Year Round (i.e the Year Round marginal km = -7.5)
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14.22 lllustrative Calculation of Boundary Sharing Factors (BSFs)
and Shared / Not-Shared incremental km

The following illustrative example shows how the boundary sharing factors and shared /
not-shared incremental km are calculated for the transmission system described in the
table below.

Generation A B C D
Charging Zone
Zonal MWkm 450 350 150 100

The digram below shows the expanded connectivity of this transmission system.

LC/C (M)
Zone A Shared km MNot-Shared km
Boundary AB 100 km 0 km 100 km
Zone B

Boundary BC| 200 km 111 km 89 km

Zone C
Boundary CD 50 km 40.5 km 9.5 km

Zone D

Boundary D-rest of system 100 km 100 km 0 km
Total marginal km = 450 km 251.5 km 198.5 km
up
110 -
1000
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Proportion of Low Carbon Generation Capacity in a Zone

The above figure illustrates how the Year Round marginal km are split into Shared and Not-
Shared.
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(a) For Boundary AB (where 50MW of the generation is Low Carbon (LC) and OMW of the
generation is Carbon (C) and Year Round boundary marginal km = 100km) -

LC 50
(LC+C) 50+0
used to calculate the Boundary Sharing Factor (BSF) —

BSF:—ZX( LC j+2 - _2{ S0 ]+2=o(0%)

=1 which is greater than 0.5, therefore the following formula will be

LC+C 50+0

Year Round Shared marginal km = 0.0 * 100km = 0 km
Year Round Not-Shared marginal km = (100 — O)km = 100 km

(b) For Boundary BC (where 130MW of generation is Low Carbon (LC) and 50MW of
generation is Carbon (C) and Year Round boundary marginal km = 200km) —

LC = (50+80) =0.722 which is greater than 0.5, therefore the following
(LC+C) (50+80)+(0+50)

formula will be used to the BSF —

BSF:—ZX( LC ]+2=—2>{ 130 J+2=0.556(55.6%)

LC+C 130+50

Year Round Shared marginal km = 0.556 * 200km = 111 km
Year Round Not-Shared marginal km = (200 — 111)km = 89 km

(c) For Boundary CD (where 250MW of generation is Low Carbon (LC) and 170MW of
generation is Carbon (C) and Year Round boundary marginal km = 50km) —

LC = (50+80+120) =0.595 which is greater than 0.5, therefore the
(LC+C) (50+80+120)+(0+50+120)

following formula will be used to calculate the BSF —

BSF = —2x| —=C_ |12 = —ax[ 20|, 2 - 0810 (81%)
LC+C 250+170

Year Round Shared marginal km = 0.81 * 50km = 40.5 km
Year Round Not-Shared marginal km = (50 — 40.5)km = 9.5 km

(d) For Doundary D-rest of system (where 330MW of generation is Low Carbon (LC) and
330MW of generation is Carbon (C) and Year Round boundary marginal km = 100km) —

LC = (50+80+120+80) =0.5 therefore it is at the threshold at

(LC+C) (50+80+120+80)+(0+50+120+160)

which maximum sharing occurs between LC and C generation. Therefore 100% of the Year
Round zonal marginal km will be shared. (i.e. BSF=1.0);

Year Round Shared marginal km = 1.0 * 100 = 100 km

Year Round Not-Shared marginal km = (100 — 100)km = 0 km

The shared zonal marginal km for each generation charging zone will be the sum of the relevant
shared boundary marginal km as shown in the table below (assuming the node below D is the
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centre of the system i.e. zonal MWkm of 0). These not-shared zonal incremental km are then
use to calculate wider £/kW generation tariffs.

Boundary/Zone A B C D
A-B 0

B-C 111 111

C-D 40.5 40.5 40.5

D-rest of system 100 100 100 100
Shared Zonal MWKm | 251.5 251.5 140.5 100
Total Zonal MWKm 450 350 150 100

The not-shared zonal marginal km for each generation charging zone will be the sum of the
relevant not-shared boundary marginal km as shown in the table below (assuming the node
below D is the centre of the system i.e. zonal MWkm of 0). These not-shared zonal incremental

km are then use to calculate wider £/kW generation tariffs.

Boundary/Zone A B C D
A-B 100

B-C 89 89

C-D 9.5 9.5 9.5

D-rest of system 0 0 0 0
Not-Shared Zonal 198.5 98.5 9.5 0
MWkm

Total Zonal MWKm 450 350 150 100
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14.23 Example: Calculation of Zonal Generation Tariff

Wider

Let us consider all nodes in a generation zone in this example.

The table below shows a sample output of the transport model comprising the node, the Peak
Security wider nodal marginal km and Year Round wider nodal marginal km (observed on non-
local assets) of an injection at the node with a consequent withdrawal across distributed
reference node, the generation sited at the node, scaled to ensure total national generation
equals total national demand, for both Peak Security and Year Round generation backgrounds..

Gen Node
Zone

I

ABNE10
CLAY1S
CLUN1S
COUA10
DYCE1Q
ERRO10
FIDD1B
FINL1Q
GRIF1S
KIIN10
LOCH10
MILC10
PERS20
TUMB1Q

A BRAMADMEAIAEDMDMAEIMDDIALDS

Wider Nodal
Marginal km
(Peak Security)

5.73
239.67
46.41
45.39
162.70
46.82
91.88
79.69
33.31
79.69
79.69
117.69
266.00
46.82
Totals

Scaled
Generation
(Peak Security)
0.00

0.00
22.90
0.00

0.00
56.13
0.00
12.35
0.00

0.00
35.18
0.00

0.00

0.00
126.56

Wider Nodal
Marginal km
(Year Round)
459.90
306.47
502.16
423.30
357.81
534.03
220.59
495.63
521.16
495.63
495.63
328.86
384.05
536.27

Scaled
Generation
(Year Round)
0.00

0.00
18.76
0.00

0.00
45,99
0.00
10.12
71.40
0.00
28.82
0.00

0.00

0.00
175.09

In order to calculate the generation tariff we would carry out the following steps.

() calculate the generation weighted wider nodal shadow costs.

| For this example zone this would be as follows:
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A D BADAD

(ii)

(iii)

. Gen Weighted

Wider Nodal Scaled . . Scaled

Marginal km Generation Wldgr Nodal Wlder Nodal Generation

Node (Peak (Peak Security) Margln?;ekgr( (% aarrggglljﬁgg (Year Round)
Security) (MW) Security) (MW)

CLUN1S 46.41 22.90 8.39 502.16 18.76
ERRO10 46.82 56.13 20.76 534.03 45.99
FINL1Q 79.69 12.35 7.77 495.63 10.12
GRIF1S N/A N/A N/A 521.16 71.40
LOCH10 79.69 35.18 22.15 495.63 28.82

Totals 126.56/' 175.09

i.e. 79.69 x 35.18
126.56

sum the generation weighted wider nodal shadow costs to give Peak Security and Year
Round zonal figures

For this example zone this would be:
.Peak Security: (8.39 + 20.76+7.77+22.15) km = 59.07km
Year Round: (53.80 + 140.27 + 28.65 + 212.52 + 81.58) = 516.82 km

In_this example we have assumed that accounting for sharing in the Year Round
background gives:

Year Round Shared marginal km = 344.56km

(iv)

b)

Year Round Not-Shared marginal km = 172.26km

correctsphtef-tetal-revenue:

calculate the initial Peak Security wider transport tariff, Year Round Shared wider
transport tariff and Year Round Not-Shared wider transport tariff by multiplying the figure
in (iii) above by the expansion constant (& dividing by 1000 to put into units of £/kW).

For zone 4 and assuming an expansion constant of £10.07/MWkm and a locational
security factor of 1.8:

(@) Initial Peak Security wider tariff - 59.07 km * £10.07/MWkm * 1.8 =
£1.071/kW
1000
Initial Year Round Shared wider tariff -

344.56 km * £10.07/MWkm * 1.8 = £6.245/kW
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c)

Local

V)

1000
Initial Year Round Not-Shared wider tariff -

172.26 km * £10.07/MWKm * 1.8 = £1.309/kW
1000

If we assume (for the sake of this example) that the generator connecting at CLUN1S is
a thermal plant with a Peak Security flag of 1 and an Annual Load Factor (ALF) of 60%,
which connects via 10km of 132kV 100MVA rated single circuit overhead line from the
nearest MITS node, with no redundancy, the substation is rated at less than 1320MW,
and there is no other generation or demand connecting to this circuit, then:

a) referencing the table in paragraph 14.15.16618, the local substation tariff will be
£0.133/kW; and

b) running the transport model with a local circuit expansion factor of 10.0 applied to the
10km of overhead line connecting CLUN1S to the nearest MITS node and the wider
circuit expansion factors applied to all other circuits, gives a local nodal maginal cost
of 100MWkm. This is the additional MWkm costs associated with the node’s local
assets. Applying the expansion constant of £10.07/MWkm and local security factor of
1.0 and dividing by 1000 gives a local circuit tariff of £1.007/kW.

Residual

(vi)

(vii)

We now need to calculate the residual tariff. This is calculated by taking the total
revenue to be recovered from generation (calculated as ¢.27% of total The Company
TNUoOS target revenue for the year) less the revenue which would be recovered through
the generation transport tariffs divided by total expected generation.

Assuming the total revenue to be recovered from TNUoS is £1067m, the total recovery
from generation would be (27% x £1067m) = £288m. Assuming the total recovery
from both wider generation transport tariffs (i.e. wider Peak Security tariff, wider Year
Round Shared tariff and wider Year Round Not-Shared tariff) and local generation tariffs
(i.e. local substation tariff and local circuit tariff) is £70m and total forecast chargeable
generation capacity is 67000MW, the Generation residual tariff would be as follows:

£288-£70M _ o35 /kw
esooomw =2

Therefore the charges for thermal plant with a TEC of 100MW and an ALF of 60%,
connecting at CLUN1S is:

= Wider Peak Security Tariff * PS Flag * TEC

= Wider Year Round Shared Tariff * ALF * TEC
= Wider Year Round Not-Shared Tariff * TEC

= Local substation Tariff * TEC

= Local circuit Tariff * TEC

= Residual Tariff * TEC

For this example
, the above changes are -
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=1.071*1* 100,000
1.309 * 100, 000
0.133*100,000
1.007_* 100,000

= 3.35* 100,000
(effectively, £10.617/kw * 100,000kW = £1,061,700)

(viii) Alternatively, if we assume that the generator connecting at CLUN1S is an intermittent
wind generation plant (instead of a thermal plant) with a TEC of 100MW, PS Flag of 0 and an
ALF of 30%, then the charges payable will be —

=1.071*0* 100,000
6.245 * 0.3 * 100,000
1.309 * 100,000
=0.133 * 100,000
=1.007 * 100,000

= 3.35*100,000

(effectively, £7.673/kwW * 100,000kW = £767,300)
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14.24 Example: Calculation of Zonal Demand Tariff

Let us consider all nodes in a demand zone in this example

The table below shows a sample output of the transport model comprising the node, the Peak
Security and Year Round marginal km of an injection at the node with a consequent withdrawal
at the distributed reference node, the generation sited at the node, scaled to ensure total

national generation = total national demand and the demand sited at the node.

Demand
Zone

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Node

ABHA4A
ABHA4B
ALVE4A
ALVE4B
AXMI40_SWEB
BRWA2A
BRWA2B
EXET40
HINP20
HINP40
INDQ40
IROA20_SWEB
LAND40
MELK40_SWEB
SEAB40
TAUN4A
TAUN4B

Peak Security  Year Round
Nodal Marginal Nodal Marginal

km
-77.25
-77.27
-82.28
-82.28
-125.58
-46.55
-46.55
-87.69
-46.55
-46.55
-102.02
-109.05
-62.54
18.67
65.33
-66.65
-66.66
Totals
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km
-230.25
-230.12
-197.18
-197.15
-176.19
-182.68
-181.12
-164.42
-147.14
-147.14
-262.50
-141.92
-246.16
-140.75
-140.97
-149.11
-149.11

Demand
(MW)

127
127
100
100
97
96
96
340

444
462
262
83
304
55
55

2748

V1.10- 01 April 2015



Legal text for Fast Track modification March 2016

In order to calculate the demand tariff we would carry out the following steps:

0

calculate the demand weighted nodal shadow costs

For this example zone this would be as follows:

correct-splitof-totalrevenue:
Year Peak
S Pegk Round Security Year Roung
Demand Nod eNcugtyl Nodal Demand Demand V\I?thand
zone ode M oda Marginal (MW)  Weighted eighte

arginal Kkm Nodal . Nodal
km Marginal km Marginal km
14 ABHA4A -77.25 -230.25 127 -3.57 -10.64
14 ABHA4B -77.27  -230.12 127 -3.57 -10.64
14 ALVE4A -82.28  -197.18 100 -2.99 -7.17
14 ALVE4B -82.28 -197.15 100 -2.99 -7.17
14 AXMI40_SWEB -125.58 -176.19 97 -4.43 -6.22
14 BRWA2A -46.55 -182.68 96 -1.63 -6.38
14 BRWA2B -46.55 -181.12 96 -1.63 -6.33
14 EXET40 -87.69 -164.42 340 -10.85 -20.34
14 INDQ40 -102.02  -262.50 444 -16.48 -42.41
14 IROA20_SWEB -109.05 -141.92 462 -18.33 -23.86
14 LAND40 -62.54  -246.16 262 -5.96 -23.47
14 MELK40_SWEB 18.67 -140.75 83 0.56 -4.25
14 SEAB40 65.33  -140.97 304 7.23 -15.59
14 TAUN4A -66.65 -149.11 55 -1.33 -2.98
14 TAUN4B -66.66  -149.11 55 -1.33 -2.98
Totals 2748 -49.19 -190.43

(ii) sum the Peak Security and Year Round demand weighted nodal shadow costs to give

(iii)

zonal figures. For this example zone this is shown in the above table and is 49.19km for
Peak Security background and 190.43km for Year Round background.

calculate the transport tariffs by multiplying the figures in (ii) above by the expansion
constant (& dividing by 1000 to put into units of £/kW):

For this example zone, assuming an expansion constant of £10.07/MWkm and a
locational security factor of 1.80:

a) Peak Security tariff —
49.19km * £10.07/MWkm * 1.8 = £0.89/kW
1000
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(iv)

b) Year Round tariff -
190.43km * £10.07/MWkm * 1.8 = £3.45/kW

1000
We now need to calculate the residual tariff. This is calculated by taking the total
revenue to be recovered from demand (calculated as c¢.73% of total The Company
TNUOoS target revenue for the year) less the revenue which would be recovered through
the demand transport tariffs divided by total expected demand.

Assuming the total revenue to be recovered from TNUoS is £1067m, the total recovery
from demand would be (73% x £1067m) = £779m. Assuming the total recovery from
demand transport tariffs is £130m and total forecast chargeable demand capacity is
50000MW, the demand residual tariff would be as follows:

£779m —£130m

= £12.98/kW
50000MW

(v)to get to the final tariff, we simply add on the demand residual tariff calculated in (v) to the

(vii)

zonal transport tariffs calculated in (iii(a)) and (iii(b))

For zone 14:

£0.89/kW + £3.45/kW + £12.98/kW = £17.32/kW

To summarise, in order to calculate the demand tariffs, we evaluate a demand weighted
zonal marginal km cost multiply by the expansion constant and locational security factor
then we add a constant (termed the residual cost) to give the overall tariff.

The final demand tariff is subject to further adjustment to allow for the minimum £0/kW

demand charge. The application of a discount for small generators pursuant to Licence
Condition C13 will also affect the final demand tariff.
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14.25 Reconciliation of Demand Related Transmission Network Use of
System Charges

This appendix illustrates the methodology used by The Company in the reconciliation of
Transmission Network Use of System charges for demand. The example highlights the
different stages of the calculations from the monthly invoiced amounts, right through to Final
Reconciliation.

Monthly Charges

Suppliers provide half-hourly (HH) and non-half-hourly (NHH) demand forecasts by BM Unit
every quarter. An example of such forecasts and the corresponding monthly invoiced amounts,
based on tariffs of £10.00/kW and 1.20p/kWh, is as follows:

Forecgst HH HH Monthly Forecast NHH NHH Monthly | Net Monthly
Triad Invoi Energy . )

Demand nvoiced Consumption Invoiced Invoiced

HHDE(KW) Amount (£) NHHCR(KWh) Amount (£) Amount (£)
Apr 12,000 10,000 15,000,000 15,000 25,000
May 12,000 10,000 15,000,000 15,000 25,000
Jun 12,000 10,000 15,000,000 15,000 25,000
Jul 12,000 10,000 18,000,000 19,000 29,000
Aug 12,000 10,000 18,000,000 19,000 29,000
Sep 12,000 10,000 18,000,000 19,000 29,000
Oct 12,000 10,000 18,000,000 19,000 29,000
Nov 12,000 10,000 18,000,000 19,000 29,000
Dec 12,000 10,000 18,000,000 19,000 29,000
Jan 7,200 (6,000) 18,000,000 19,000 13,000
Feb 7,200 (6,000) 18,000,000 19,000 13,000
Mar 7,200 (6,000) 18,000,000 19,000 13,000
Total 72,000 216,000 288,000

As shown, for the first nine months the Supplier provided a 12,000kW HH triad demand
forecast, and hence paid HH monthly charges of £10,000 ((12,000kW x £10.00/kW)/12) for that
BM Unit. In January the Supplier provided a revised forecast of 7,200kW, implying a forecast
annual charge reduced to £72,000 (7,200kW x £10.00/kW). The Supplier had already paid
£90,000, so the excess of £18,000 was credited back to the supplier in three £6,000 instalments
over the last three months of the year.

The Supplier also initially provided a 15,000,000kwWh NHH energy consumption forecast, and
hence paid NHH monthly charges of £15,000 ((15,000,000kWh x 1.2p/kWh)/12) for that BM
Unit. In July the Supplier provided a revised forecast of 18,000,000kWh, implying a forecast
annual charge increased to £216,000 (18,000,000kWh x 1.2p/kWh). The Supplier had already
paid £45,000, so the remaining £171,000 was split into payments of £19,000 for the last nine
months of the year.

The right hand column shows the net monthly charges for the BM Unit.
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Initial Reconciliation (Part 1)

The Supplier’s outturn HH triad demand, based on initial settlement data (and therefore subject
to change in subsequent settlement runs), was 9,000kW. The HH triad demand reconciliation
charge is therefore calculated as follows:

HHD Reconciliation Charge = (HHD, - HHDg) x £/kW Tariff

= (9,000kW - 7,200kW) x £10.00/kW

= 1,800kW x £10.00/kW

= £18,000
To calculate monthly interest charges, the outturn HHD charge is split equally over the 12-
month period. The monthly reconciliation amount is the monthly outturn HHD charge less the
HH monthly invoiced amount. Interest payments are calculated based on these monthly

reconciliation amounts using Barclays Base Rate.

Please note that payments made to BM Units with a net export over the Triad, based on initial
settlement data, will also be reconciled at this stage.

As monthly payments will not be made on the basis of a negative forecast, the HHD
Reconciliation Charge for an exporting BM Unit will represent the full actual payment owed to
that BM Unit (subject to adjustment by subsequent settlement runs). Interest will be calculated
as described above.

Initial Reconciliation (Part 2)

The Supplier's outturn NHH energy consumption, based on initial settlement data, was
17,000,000kwWh. The NHH energy consumption reconciliation charge is therefore calculated as
follows:

NHHC Reconciliation Charge= (NHHC, - NHHC) x p/kWh Tariff

100

= (17,000,000kWh - 18,000,000kWh) x 1.20p/kWh

100

=-1,000,000kWh x 1.20p/kWh
100
worked example 4.xls - Initial!J104 =-£12,000

The monthly reconciliation amount is equal to the outturn energy consumption charge for that
month less the NHH monthly invoiced amount. Interest payments are calculated based on the
monthly reconciliation amounts using Barclays Base Rate.
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The net initial TNU0S demand reconciliation charge is therefore £6,000 (£18,000 - £12,000).

Final Reconciliation

Finally, let us now suppose that after all final Settlement data has been received (up to 14
months after the relevant dates), the outturn HH triad demand and NHH energy consumption
values were 9,500kW and 16,500,000kWh, respectively.

Final HH Reconciliation Charge = (9,500kW - 9,000kW) x £10.00/kW

= £5,000

Final NHH Reconciliation Charge = (16,700,000kWh — 17,000,000kWh) x 1.20p/kWh

100

= -£3,600

Consequently, the net final TNUoS demand reconciliation charge will be £1,400.

Interest payments are calculated based on the monthly reconciliation amounts using Barclays
Base Rate.

Outturn data for BM Units with a net export over the Triad will be received at this stage and final
reconciliation will be carried out, as required. Interest will be calculated as described above.
Terminology:

HHD, = The Supplier's outturn half-hourly metered Triad Demand (kW) for the demand zone
concerned.

HHD¢ = The Supplier's forecast half-hourly metered Triad Demand (kW) for the demand
zone concerned.

NHHC, = The Supplier's outturn non-half-hourly metered daily Energy Consumption (KWh)
for the period 16:00 hrs to 19:00 hrs inclusive (i.e. settlement periods 33 to 38) from April 1%
to March 31%, for the demand zone concerned.

NHHC = The Supplier's forecast non-half-hourly metered daily Energy Consumption (kWh)
for the period 16:00 hrs to 19:00 hrs inclusive (i.e. settlement periods 33 to 38) from April 1%
to March 31%, for the demand zone concerned.

£/kW Tariff = The £/kW Demand Tariff as shown in Schedule 1 of The Statement of Use
of System Charges for the demand zone concerned.

p/kWh Tariff =The Energy Consumption Tariff shown in Schedule 1 of The Statement of
Use of System Charges for the demand zone concerned.
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14.26 Classification of parties for charging purposes

In the event of any conflict between this Appendix and the main text within this Statement, the
main text within the Statement shall take precendence.

In the following diagrams, the parties liable for Transmission Network Use of System charges
are outlined in red.

SUPPLIER

Supplier Use of System Agreement __

Supplier Supplier

BMU1 BMUnN
Demand Charges Generation Charges
See 14.17.9 and 14.17.14. None.

POWER STATION WITH A BILATERAL CONNECTION AGREEMENT

Bilateral Connection Agreement Appendix C

Gen Unit Gen Unit Station Additional
BMU1 BMUN Load BMU Load BMU
Demand Charges Generation Charges
See 14.17.10. See 14.18.11) and 14.18.3 to 14.18.9 and
14.18.18.

For generators in positive zones, see 14.18.10 to
14.18.12.

For generators in negative zones, see 14.18.13 to
14.18.17.
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PARTY WITH A BILATERAL EMBEDDED GENERATION AGREEMENT

Bilateral Embedded Generation Agreement Appendix C

Gen Unit Gen Unit Station Additional
BMU1 BMUnN Load BMU Load BMU
Demand Charges Generation Charges

See 14.17.10, 14.17.11 and 14.17.14. | See 14.18.1 ii).

14.18.12 and 14.18.18.

For generators in positive zones, see 14.18.3 to

For generators in negative zones, see 14.18.3 to
14.18.9 and 14.18.13 to 14.18.18.
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14.27 Transmission Network Use of System Charging Flowcharts

The following flowcharts illustrate the parties liable for Demand and Generation TNUoS charges
and the calculation of those charges.

In the event of any conflict between this Appendix and the main text within this Statement, the
main text within the Statement shall take precedence.

Demand Charging
Start

Select
appropriate
party

Demand Charges

A 4

Power Stations with a
Bilateral Connection Exemptable Generation
Lead Party of Agreement or Licensable and DDI with a Bilateral
Supplier BMU Generation with a Bilateral Embedded Generation
Embedded Generation Agreement
Agreement

l

Y
Average of each l Average metered
BMU's HH metered volume of Exempt
volume during the Export BMU during the
Triad (x £/kW tariff) Triad (x £/kW tariff)

Average net metered
import of Power Station
(including metered
additional load) during the

Al\‘lD Triad (x £/kW tariff)
Each BMU's NHH metered NB. If the average HH metered volume of
energy consumption during the Exempt Export BMU over the Triad
16.00-19.00 inclusive every results in an import, the BMU will pay the
day over the Financial Year amount of the average import x relevant
(x p/kWh tariff) £/kW tariff
If the average HH metered volume of the

Exempt Export BMU over the Triad
results in an export, the BMU will be paid
the amount of the average export x
relevant £/kW tariff

BMU = BM Unit DDI = Derogated Distribution Interconnector
HH = half hourly NHH = Non-half hourly
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D= 4,400,000 kWh (period 1% April 2005 to 15" May 2005%#)

P = 4,000,000 kWh (period 1% April 2004 to 15" May 2004)

# Latest date for which settlement data is available

Where forecasting before the relevant Financial Year concerned, The Company would in the
above example use values for E and P from Financial Year 2003/04 and D from Financial Year

2004/05.

iii) Half-Hourly (HH) Metered Demand Forecast — New User

F= M * T/W

where:

F= Forecast of User's HH metered demand at Triad for the Financial Year

M= User's HH average weekday period 35 demand for the last complete month for which

settlement data is available
T=  Total system HH demand at Triad in the preceding Financial Year

W = Total system HH average weekday settlement period 35 metered demand for the
corresponding period to M for the preceding year

Example:

The Company calculates a HH demand forecast on the above methodology at 10" September
2005 for a new User registered from 10" June 2005 for the period 10" June 2004 to 31 March
2006.

F= 1,000 * 17,000,000 /18,888,888

F= 900 kwh

= 1,000 kWh (period 1% July 2005 to 31°% July 2005)
T= 17,000,000 kWh (period November 2004 to February 2005)
W = 18,888,888 kWh (period 1% July 2004 to 31% July 2004)
iv) Non Half Hourly (NHH) Metered Energy Consumption Forecast — New User

F=  J+(M*RW)
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where:

F= Forecast of User's NHH metered energy consumption for the Financial Year

J= Residual part month summed NHH metered energy consumption for the hours 16:00 to
19:00 for each day where new User registration takes place other than on the first of a
month

M= User's summed NHH metered energy consumption for the hours 16:00 to 19:00 for each

day for the last complete month for which settlement data is available

R = Total system summed NHH metered energy consumption for the hours 16:00 to 19:00
for each day for the period from the start of that defined under M but for the preceding

year and until the end of that preceding Financial Year

W = Total system summed NHH metered energy consumption for the hours 16:00 to 19:00
for each day for the period identified in M but for the preceding Financial Year

Example:

The Company calculates a NHH energy consumption forecast on the above methodology at 10"
September 2005 for a new User registered from 10" June 2005 for the period 10" June 2005 to

31° March 2006.

F= 500 + (1,000 * 20,000,000,000 / 2,000,000,000)

F= 10,500 kWh

where:

J= 500 kWh (period 10" June 2005 to 30" June 2005)

M= 1,000 kWh (period 1% July 2005 to 31% July 2005)

R=  20,000,000,000 kWh (period 1% July 2004 to 31%' March 2005)

W= 2,000,000,000 kWh (period 1% July 2004 to 31% July 2004)
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14.29 Stability & Predictability of TNUoS tariffs
Stability of tariffs

The Transmission Network Use of System Charging Methodology has a number of elements to
enhance the stability of the tariffs, which is an important aspect of facilitating competition in the
generation and supply of electricity. This appendix seeks to highlight those elements.

Each node of the transmission network is assigned to a zone. The result of this is to dampen
fluctuations that would otherwise be observed at a given node caused by changes in
generation, demand, and network parameters. The criteria used to establish generation zones
are part of the methodology and are described in Paragraph 14.15.3542.

These zones are themselves fixed for the duration of the price control period. The methodology
does, however, allow these to be revisited in exceptional circumstances to ensure that the
charges remain reasonably cost reflective or to accommodate changes to the network. In rare
circumstances where such a re-zoning exercise is required, this will be undertaken in such a
way that minimises the adverse impact on Users. This is described in Paragraph 14.15.3845.

In addition to fixing zones, other key parameters within the methodology are also fixed for the
duration of the price control period or annual changes restricted in some way. Specifically:

e the expansion constant, which reflects the annuitised value of capital investment
required to transport 1MW over 1km by a 400kV over-head line, changes annually
according to RPI. The other elements used to derive the expansion constant are only
reviewed at the beginning of a price control period to ensure that it remains cost-
reflective. This review will consider those components outlined in Paragraph 14.15.40
59 to Paragraph 14.15.50-69.

¢ the expansion factors, which are set on the same basis of the expansion constant and
used to reflect the relative investment costs in each TO region of circuits at different
transmission voltages and types, are fixed for the duration price control. These factors
are reviewed at the beginning of a price control period and will take account of the same
factors considered in the review of the expansion constant.

¢ the locational security factor, which reflects the transmission security provided under the
NETS Security and Quality of Supply Standard, is fixed for the duration of the price
control period and reviewed at the beginning of a price control period.

Predictability of tariffs

The Company revises TNUoS tariffs each year to ensure that these remain cost-reflective and
take into account changes to allowable income under the price control and RPI. There are a
number of provisions within The Company’s Transmission Licence and the CUSC designed to
promote the predictability of annually varying charges. Specifically, The Company is required to
give the Authority 150 days notice of its intention to change use of system charges together with
a reasonable assessment of the proposals on those charges; and to give Users 2 months
written notice of any revised charges. The Company typically provides an additional months
notice of revised charges through the publication of “indicative” tariffs. Shorter notice periods
are permitted by the framework but only following consent from the Authority.

These features require formal proposals to change the Transmission Use of System Charging

Methodology to be initiated in October to provide sufficient time for a formal consultation and the
Authority’s veto period before charges are indicated to Users.
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More fundamentally, The Company also provides Users with the tool used by The Company to
calculate tariffs. This allows Users to make their own predictions on how future changes in the
generation and supply sectors will influence tariffs. Along with the price control information, the
data from the Seven Year Statement, and Users own prediction of market activity, Users are
able to make a reasonable estimate of future tariffs and perform sensitivity analysis.

To supplement this, The Company also prepares an annual information paper that provides an
indication of the future path of the locational element of tariffs over the next five years.* This
analysis is based on data included within the Seven Year Statement. This report typically
includes:

e an explanation of the events that have caused tariffs to change;

e sensitivity analysis to indicate how generation and demand tariffs would change as a
result of changes in generation and demand at certain points on the network that are not
included within the SYS;

e an assessment of the compliance with the zoning criteria throughout the five year period
to indicate how generation zones might need to change in the future, with a view to
minimising such changes and giving as much notice of the need, or potential need, to
change generation zones; and

e a complete dataset for the DCLF Transport Model developed for each future year, to
allow Users to undertake their own sensitivity analysis for specific scenarios that they
may wish to model.

The first year of tariffs forecasted in the annual information paper are updated twice throughout
the proceeding financial year as the various Transport and Tariff model inputs are received or
amended. These updates are in addition to the Authority 150 days notice and publication of
“indicative” tariffs.

The parameters used in the calculation of generation cap (in paragraph 14.15.5 v.)) will be
published along with the forecast and confirmed values in the Tariff Information Paper which is
produced in compliance with Condition 5 (of the NGC'’s proposed GB electricity transmission
use of system charging methodology - the Authority’s decisions document March 2005 80/5).

In addition, The Company will, when revising generation charging zones prior to a new price
control period, undertake a zoning consultation that uses data from the latest information paper.
The purpose of this consultation will be to ensure tariff zones are robust to contracted changes
in generation and supply, which could be expected to reduce the need for re-zoning exercises
within a price control period.

* http://www.nationalgrid.com/uk/Electricity/Charges/gbchargingapprovalconditions/5/
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Section 2 — The Statement of the Balancing Services Use of

System Charging Methodology

14.29 Principles

14.29.1

14.29.2

14.29.3

14.29.4

14.29.5

The Transmission Licence allows The Company to derive revenue in respect of
the Balancing Services Activity through the Balancing Services Use of System
(BSUO0S) charges. This statement explains the methodology used in order to
calculate the BSUo0S charges.

The Balancing Services Activity is defined in the Transmission Licence as the
activity undertaken by The Company as part of the Transmission Business
including the operation of the transmission system and the procuring and using
of Balancing Services for the purpose of balancing the transmission system.

The Company in its role as System Operator keeps the electricity system in
balance (energy balancing) and maintains the quality and security of supply
(system balancing). The Company is incentivised on the procurement and
utilisation of services to maintain the energy and system balance and other
costs associated with operating the system. Users pay for the cost of these
services and any incentivised payment/receipts through the BSUoS charge.

All CUSC Parties acting as Generators and Suppliers (for the avoidance of
doubt excluding all BMUs and Trading Units associated with Interconnectors)
are liable for Balancing Services Use of System charges based on their energy
taken from or supplied to the National Grid system in each half-hour Settlement
Period.

BSUo0S charges comprise the following costs:

0 The Total Costs of the Balancing Mechanism

(i) Total Balancing Services Contract costs

(iii) Payments/Receipts from National Grid incentive schemes

(iv) Internal costs of operating the System

(V) Costs associated with contracting for and developing Balancing
Services

(vi) Adjustments

(vii)  Costs invoiced to The Company associated with Manifest Errors and
Special Provisions.

(vii)  BETTA implementation costs
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14.30 Calculation of the Daily Balancing Services Use of System
charge

Calculation of the Daily Balancing Services Use of System charge

14.30.1 The BSUoS charge payable by customer c, on Settlement Day d, will be
calculated in accordance with the following formula:

BSUOSTOT, = Zieched BSUoSTOT .

Where:
i - refers to the individual BM Unit
- refers to an individual Settlement Period

i

DI I refers to the sum over all BM units ‘', for which
customer ‘c’ is the Lead Party* summed over all
Settlement Periods ‘j’ on a Settlement Day ‘d’

14.30.2 A customer’s charge is based on their proportion of BM Unit Metered Volume
for each Settlement Period relative to the total BM Unit Metered Volume for
each Settlement Period, adjusted for transmission losses by the application of
the relevant Transmission Losses Multiplier.

For all liable importing and exporting BM Units in delivering Trading Units in a
Settlement Period:

BSUOSTOT, *QMBSUoS; * TLM,
> (QMBSUOS; *TLM,))| + ‘Z’(Ql\/lBSUosij *TLM;)

BSUoSTOT; = i

|

For all liable importing and exporting BM Units in offtaking Trading Units in a
Settlement Period:

~1*BSUOSTOT, *QMBSUOS; * TLM;

BSUOSTOT;; = " -
{z (QMBSUOS; * TLM;) +‘Z (QMBSUoS; *TLMij)}
Where:
BSUOSTOT; Total BSUOS Charge applicable for Settlement Period j
QMBSUoS;; BM Unit Metered Volume (QM;)** for BSUoS Liable BM Units
TLM; Transmission Loss Multiplier **
Z+ - refers to the sum over all BM Units that are in delivering Trading Units in
Settlement Period |’
zf - refers to the sum over all BM Units that are in offtaking Trading Units in

Settlement Period ‘j’
‘delivering’ and ‘offtaking’ in relation to Trading Units have the meaning set out in the
Balancing and Settlement Code (excluding all Interconnector BMUs and Trading
Units)

* or CUSC party associated with the BMUnits (listed in Appendix C of the BEGA) who is exempt from also being a BSC Party
** Detailed definition in Balancing and Settlement Code Annex X2 — Technical Glossary

Page 118 of 139 V1.10- 01 April 2015



Legal text for Fast Track modification March 2016

14.30.3 For the avoidance of doubt, BM Units that are registered in Trading Units will
be charged on a net Trading Unit basis i.e. if a BM Unit is exporting to the
system and is within a Trading Unit that is offtaking from the system then the
BM Unit in essence would be paid the BSUoS charge. Conversely, if a BM Unit
is importing from the system in a delivering Trading Unit then the BM Unit in
essence would pay the BSUoS charge.

Interconnector BM Units

14.30.4 BM Unit and Trading Units associated with Interconnectors, including those
associated with the Interconnector Error Administrator, are not liable for
BSUoS charges.

Total BSUoS Charge (Internal + External) for each Settlement Period (BSUoSTOTq)

14.30.5 The Total BSU0S charges for each Settlement Period (BSUoSTOT) for a
particular day are calculated by summing the external BSUoS charge
(BSUOSEXTg) and internal BSU0S charge (BSU0SINT)y) for each Settlement
Period.

BSU0STOT,; = BSUOSEXT ; + BSUOSINT,,

External BSUoS Charge for each Settlement Period (BSUoSEXT;q)

14.30.6 The External BSUoS Charges for each Settlement Period (BSUOSEXT;s) are
calculated by taking each Settlement Period System Operator BM Cash Flow
(CSOBM)) and Balancing Service Variable Contract Cost (BSCCV) and
allocating the daily elements on a MWh basis across each Settlement Period in
a day.

BSUOSEXT ,, = CSOBM ,, +BSCCV ,
+[ (IncpayEXT, + BSCCA, + ET, —~OM, +RFIIR, + ROV, +BSFS, +NC, +IONT, +LBS,)

4

>, [ @MBSUOS, *TLM,) [+[3 (QMBSUOS, *TLM,)

* ‘Z*(QMBSUoSijd *TLM,,) + ‘Z’(QI\ABSUosijd *TLM,,)

j ]

Calculation of the daily External Incentive Payment (IncpayEXT)

14.30.7 In respect of each Settlement Day d, IncpayEXTd is calculated as the
difference between the new total incentive payment (FKincpayEXTd) and the
incentive payment that has been made to date for the previous days from the
commencement of the scheme (£k=1=d-1IncpayEXTKk):

d-1
IncpayEXT, = FKIncpayEXT, —ZIncpayEXﬁ

k=0

14.30.8 The forecast incentive payment made to date (from the commencement of the
scheme) (FKIncpayEXT,) is calculated as the ratio of total forecast external

Page 119 of 139 V1.10- 01 April 2015



Legal text for Fast Track modification March 2016

incentive payment across the duration of the scheme: the number of days in
the scheme, multiplied by the sum of the profiling factors to date.

d
FYIncpayEXT, *Z PFT,

FKIncpayEXT, = NDS
k=1

Inclusion of Profiling Factors

14.30.9 Profiling factors have been included to give an effective mechanism for
calculating a representative level of the incentive payments to/from The
Company according to the time of year. All PFT, are assumed to be one for
the duration of the current external incentive scheme.

14.30.10 The forecast External incentive payment for the duration of the External
incentive scheme (FYIncpayEXT,) is calculated as the difference between the
External Scheme target (M;) and the forecast Balancing cost (FBC) subject to
sharing factors (SF;) and a cap/collar (CB)).

FYIncpayEX T, = SF, *(M, — FBC,)+CB,

14.30.11 The relevant value of the External incentive payment (BSUoSEXT) can then be
calculated by reference to Table 9.1 and the selection and application of the
appropriate sharing factors and offset dependent upon the value of the forecast
Balancing Services cost (FBC).
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Table 9.1
. Mt CBt
Forecast Balancing Cost (FBC) em Sk, em
FBC <
(Incentive Target Cost — 100) 0 0 25
(Incentive Target Cost -100) <= Incentive Target 2506 0
FBC < (Incentive Target Cost) Cost
Incentive Target Cost = FBC FBC 0 0
(Incentive Target Cost) < FBC <= | Incentive Target 250 0
(Incentive Target Cost + 100) Cost 0
(Incentive Target Cost + 100) 0 0 -25
External Incentive
Payment to/from NGET
A
25 !
; 0.25
0 >
ITC -100 Forecast
Balancing
Cost (FBC)
IS4 Y 555
ITC + 100

14.30.12 In respect of each Settlement Day d, the forecast incentivised Balancing Cost
(FBCy) will be calculated as follows:

Where:
NDS = Number of days in Scheme.

14.30.13 Daily Incentivised Balancing Cost (IBCy) is calculated as follows:

IBC, =Zjed (CSOBM j; + BSCCV ;) + BSCCA; —~OM, —RT, —BSFS,
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Internal BSUoS Charge for each Settlement Period (BSUoSINTy)
14.30.14 The Internal BSU0S Charges (BSU0OSINTjy) for each Settlement Period j for a
particular day are calculated by taking the incentivised and non-incentivised

SO Internal Costs for each Settlement Day allocated on a MWh basis across
each Settlement Period in a day.

BSUOSINT ; =[(SOPU,, + SOMOD, +SOEMR, +SOEMRCO, +SOTRU,)*RPIF, ]

DI ‘Z*(QMBSUoSU *TLM;) \+‘Z’(Q|\/|E33Uosij *TLM;)

*{ ‘Z*(QMBSUoSijd *TLM ) \+‘Z’(QMBSU03ijd *TLM,,)

j

Inclusion of Profiling Factors

14.30.15 Profiling factors have been included to give an effective mechanism for
calculating a representative level of the incentive payments to/from The
Company according to the time of year. All PFT, are assumed to be one for
the duration of the current external incentive scheme

14.31 Settlement of BSU0S
Settlement and Reconciliation of BSUoS charges
14.31.1 There are two stages of the reconciliation of BSU0S charges described below:

e Initial Settlement (SF)
e Final Reconciliation (RF)

Initial Settlement of BSUoS

14.31.2 The Company will calculate initial settlement (SF) BSUoS charges in
accordance with the methodology set out in section 14.30 above, using the
latest available data, including data from the Initial Settlement Run and the
Initial Volume Allocation Run.

Reconciliation of BSUoS Charges

14.31.3 Final Reconciliation will result in the calculation of a reconciled charge for each
settlement day in the scheme year. The Company will calculate Final
Reconciliation (RF) BSU0S charges (with the inclusion of interest as defined in
the CUSC) in accordance with the methodology set out in section 14.30 above,
using the latest available data, including data from the Final Reconciliation
Settlement Run and the Final Reconciliation Volume Allocation Run.

Unavailability of Data

14.31.4 If any of the elements required to calculate the BSUOS charges in respect of
any Settlement Day have not been notified to The Company in time for it to do
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Disputes

14.31.5

the calculations then The Company will use data for the corresponding
Settlement Day in the previous week. If no such values for the previous week
are available to The Company then The Company will substitute such variables
as it shall, at its reasonable discretion, think fit and calculate Balancing
Services Use of System charges on the basis of these values. When the actual
data becomes available a reconciliation run will be undertaken.

If The Company or any customer identifies any error which would affect the
total Balancing Services Use of System charge on a Settlement Day then The
Company will recalculate the charges following resolution of the error. Revised
invoices and/or credit notes will be issued for the change in charges, plus
interest as set out in the CUSC. The charge recalculation and issuing of
revised invoices and/or credit notes will not take place for any day where the
total change in the Balancing Services charge is less than £2000.
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Relationship between the Statement of the Use of System Charging Methodology and the
Transmission Licence

14.31.6 BSUoOS charges are made on a daily basis and as such of this Statement sets
out the details of the calculation of such charges on a daily basis. Customers
may, when verifying charges for Balancing Services Use of System refer to the
Transmission Licence which sets out the maximum allowed revenue that The
Company may recover in respect of the Balancing Services Activity.

14.31.7 The Company has, where possible and appropriate, attempted to ensure that
acronyms allocated to variables within the Balancing Services charging
software, and associated reporting, match with the acronyms given to those
variables used within this statement.
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14.31.8 Balancing Services Use of System Acronym Definitions
For the avoidance of doubt “as defined in the BSC” relates to the
Balancing and Settlement Code as published from time to time.
EXPRESSION ACRONYM Unit | Definition
BETTA Preparation BI £ As defined in the Transmission Licence
Costs
Balancing Mechanism | BM Unit or ' .
Unit BMU As defined in the BSC
Non Settlement Period specific Balancing
Balancing service Contract Costs for settlement day d less
contract costs — non- BSCCA. c any costs incurred within these values
Settlement Period d relating to Supplementary Balancing
specific Reserve and Demand Side Balancing
Reserve
Balancing Service Contract Cost from
purchasing Ancillary services applicable to
Balancing Service BSCC. £ a Settlement Period j less any costs
Contract Cost ! incurred within these values relating to
Supplementary Balancing Reserve and
Demand Side Balancing Reserve
Settlement Period | specific Balancing
Balancing service Contract Costs for settlement day d less
contract costs — BSCCV. g | any costs incurred within these values
Settlement Period ja relating to Supplementary Balancing
specific Reserve and Demand Side Balancing
Reserve
glgsctlé Start Feasibility BSFS £ As defined in the Transmission Licence
External Balancing External System Operator (SO) Balancing
Services Use of BSUOSEXTjy £ Services Use of System charge applicable
System charge to Settlement Period j for settlement day d
Internal Balancing Internal System Operator (SO) Balancing
Services Use of BSUOSINTj £ Services Use of System charge applicable
System charge to Settlement Period j for settlement day d
The sum determined for each customer, c,
Total Balancing in accordance with this Statement and
Services Use of BSUOSTOTy £ payable by that customer in respect of
System charge each Settlement Day d, in accordance with
the terms of the Supplemental Agreement
Total Balancing . .
Services Use of BSUOSTOT, £ Total Balam_:lng Services Use of System
Charge applicable for Settlement Period j
System charge
As defined in the Balancing and
Settlement Code in force immediately prior
System Operator BM CSOBM,; £ to 1 April 2001 less any costs incurred

Cash Flow

within  these  values relating to
Supplementary Balancing Reserve and
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EXPRESSION ACRONYM Unit | Definition
Demand Side Balancing Reserve
Is the contribution on Settlement Day, d, to
Daily balancing ET £ the value of ET,; where ET; is determined
services adjustment d pursuant to part B of Special Condition 4C
of the Transmission Licence
. - Forecast incentivised Balancing Cost for
Eg{gﬁ?isnt méggtt vised FBCq4 £ duration of the Incentive Scheme as at
9 settlement day d
External Incentive Total External Incentive Payment to date
payment to date FKIncpayEXTq £ up to and including settlement day d
Total Forecast External Total forecast External incentive payment
. . FYIncpayEXTy £ for the entire duration of the incentive
incentive payment
scheme as at settlement day d
Allowed Income
Adjustment relating to IAT £ As defined in the Transmission Licence
the SO-TO Code
Dailv Incentivised Is equal to that value -calculated in
Balgncin Cost IBCq £ accordance with paragraph 14.30.13 of
9 Part 2 of this Statement
Daily External incentive IncpayEXT, c External Incentive payment for Settlement
payment Dayd
Ou.tage Cost IONT £ As defined in the Transmission Licence
Adjustment
Demand Side
Balancing Reserve and
Supplementary LBS £ As defined in the Transmission Licence
Balancing Reserve
costs
Non-Incentivised Costs | NC £ As defined in the Transmission Licence
Cost associated with Is the contribution on Settlement Day, d, to
the Provision of oM c the value of OM; where OM, is determined
Balancing Services to d pursuant to part 2 of Condition AASA of
others the Transmission Licence
Outage change ON £ As defined in the Transmission Licence

allowance amount
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EXPRESSION ACRONYM Unit | Definition
Incentivised Balancing The daily profiing factor used in the
Cost daily profiling PFT4 determination of forecast Incentivised
factor Balancing Cost for settlement day d
BM Unit Metered QM; MWh | As defined in the BSC
Volume
BSUoS Liable BM Unit o
Metered Volume QMBSUoS; MWh | QM; for all BM Units liable for BSUoS
Wind Eorecast RFIIR As defined in the Transmission Licence
Incentive Cost
System Operator
Innovation Roll-Out ROV As defined in the Transmission Licence
Value
Re_tall Price Index RPIF As defined in the Transmission Licence
Adjustment Factor
Is the contribution on Settlement Day, d, to
Balancing services RT £ the value of RT; where RT, is determined
deemed costs d pursuant to part 2 of Condition AASA of
the Transmission Licence

?;SSEQAR Preparation SOEMR £ As defined in the Transmission Licence
SOEMR I_Dreparatlon SOEMRCO £ As defined in the Transmission Licence
Costs Adjustment
Incremental change
from SO Opening Base | SOMOD As defined in the Transmission Licence
Revenue Allowance
SO Opening Base ' . - .
Revenue Allowance SOPU As defined in the Transmission Licence
Revenue Adjustment
with respect to actual SOTRU As defined in the Transmission Licence
and assumed RPI
values
Tax Allowance T £ As defined in the Transmission Licence
Transmission Loss TLM; As defined in the BSC
Multiplier !
Total Svstem Ener As defined in the Balancing and

Y 9y TQE]; MWh | Settlement Code in force immediately prior

Imbalance Volume

to 1 April 2001
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EXPRESSION

ACRONYM

Unit | Definition

Final Reconciliation
Settlement Run

As defined in the BSC

Final Reconciliation
Volume Allocation Run

As defined in the BSC

Initial Settlement Run

As defined in the BSC

Initial Volume
Allocation Run

As defined in the BSC

Lead Party

As defined in the BSC
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14.32 Examples of Balancing Services Use of System (BSUoS) Daily
Charge Calculations

This example illustrates the operation of the Balancing Services Use of System Daily
charge formula. The parameters used are for illustrative purposes only and have been
chosen for ease of calculation. They do not relate to the agreed scheme for any particular
year. The actual scheme parameters are shown in the main text.

The example is divided into the calculation of the External System Operator cost and Internal
System Operator cost elements. All daily profiling factors (PFT4) have been assumed to be one
for this example.

Day 1

Calculation of the Daily External SO Incentive Scheme Payment

The first step is to calculate the Daily Incentivised Balancing Cost (IBC; for day one) for that day
using the following formula. These are the daily incentivised cost elements used to calculate
the external SO incentive payment.

IBC:=CSOBM; +BSCCA:+ BSCCV1—OM,; —RT, —BSFS,

=£800,000 + £500,000 + £ 250,000 -£0- £0—-£0

=£1,550,000
Assuming that CSOBM; = £800,000
BSCCA; = £500,000
BSCCV, = £250,000
OM1 = £0
RT, = £0
BSFS; = £0
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Now that we know IBC;, it is possible to calculate Forecast Balancing Services Cost (FBC,)
from that day’s outturn as follows:

d=1

> IBC,
FBC, =L *NDS
> PFT,
k=1
_ £1550,000 , 5

= £565,750,000
The values of SF, and CB, can now be read off table BS1 below. (These values are used

purely for illustrative purposes based on an incentive target of £500,000,000). As FBC; is
£565,750,000, SF; is 0.25, CB is £0 and M, is £500,000,000.

Table BS1
Forecast Balancing Cost (FBC,) M; SF; CB;
£400,000,000 < FBC £0 0 £25,000,000
£400,000,000 <= FBC <
£500,000,000 £500,000,000 0.25 £0
FBC = £500,000,000 £500,000,000 0 £0
£500,000,000 < FBC <=
£600,000,000 £500,000,000 0.25 £0
FBC > £600,000,000 £0 0 - £25,000,000

The table describes the external incentive scheme, which can also be illustrated by the graph below.

External Incentive
Payment to/from NGC (£)

A
25,000k
? 600,000k
5 500.000k Forecast
0 Balancing Cost
400,000k (FBC) (£)
-25,000K |--- - === mmmomm oo D
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Using the values set out in the table above, the external SO incentive payment for the duration
of the scheme (FYIncpayEXT) can be calculated as follows:

FYIncpayEXT, = SF, *(M, —FBC,) +CB,
=0.25*(£500,000,000 — £565,750,000) + £0
=-£16,437,500

In this case the incentive payment is negative (-£16,437,500) i.e. a payment from The
Company.

The external SO incentive payment for the entire duration of the incentive scheme
(FYincpayEXT) is then used to calculate the total incentive payment to date (FKIncpayEXT),
shown as follows:

FYIncpayEXT, *di PFT
NDS =i
_ —£16,437500,,,
365
= —£45,034

FKIncpayEXT, =

Where:
NDS = Number of days in the external incentive scheme

The final step is to calculate today’s external incentive payment (IncpayEXT,; for day one),
shown as follows:
d-1=0
IncpayEXT, = FKIncpayEXT, — IncpayEXT,
k=0

=—£45,034-£0
=—£45,034

Calculating the External Balancing Services Use of System (BSUoS) charge for a Settlement
Period j

The External Balancing Services Use of System (BSUo0S) charge for Settlement Period 1 on
this Settlement Day 1 can now be calculated using the following formula:

BSUOSEXT,, = CSOBM),, + BSCCV,,
+[ (IncpayEXT, + BSCCA, + ET, —OM, + RFIIR, + ROV, + BSFS, + NC, + IONT, +LBS,)

*{ ‘Z+(QMi1,1 *TLMil,l) “"‘Zi(QMin *TLMim) }/stl{ Z+(QMij *TLMij) ‘+‘27(QMij *TLMij) } ]

For simplicity, the BSU0S applicable BM Unit Metered Volume (QMBSUO0S; * TLM;) is assumed
to be the same in all half hour Settlement Periods in a Settlement Day. Therefore the daily
BSUoS charge will be evenly allocated to each Settlement Period (1/48) i.e. the multiplier at the
end of the equation.

The illustration below shows the external BSUo0S charge (BSU0SEXT,) for Settlement Period
one of Settlement Day 1.
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The costs of the external SO Settlement Period variables are as follows (these are the daily
values included in the IBC; equation divided by 48 Settlement Periods).

CSOBM = £16,667
BSCCV = £5,208
RFIIR;, ROV;, BSFS;, NC; IONT; and LBS; are all zero.

The costs of the external SO Settlement Day variables are as follows:

IncpayEXT = £-45,034

BSCCA = £500,000

ET =£0

OM =£0

BSUOSEXT,, =£16,667 + £5,208 +[(—£45,034 + £500,000 + £0— £0+ £0+ £0+ £0+ £0+ £0 + £0) / 48]
=£16,667 +£5,208+£9,478
=£31,353

Calculating the Internal Balancing Services Use of System (BSUoS) charge for a Settlement
Period j

Table BS2 below shows the annual Internal SO costs assumed for this example:

Table BS2
Internal SO Cost Variable Annual Cost (Em)
SOPU, 75,873,280
SOMOD; 18,250,000
SOEMR 0
SOEMRCO; 0
SOTRU; 18,250,000
RPIF =1

The Internal Balancing Services Use of System (BSUo0S) charge for a Settlement Period 1 of
Settlement Day 1 can be calculated using the following formula:

BSUOSINT,, = [{(SOPU, + SOMOD, + SOEMR, +SOEMRCO, +SOTRU, )/ NDS}*RPIF, |

*{ ‘Z+(QMi1,l *TLMy,) ""“zi(QMin *TLM ;) }/Z]—d{ ‘z+(QMij *TLM;) ‘+‘27(QMij *TLM;) }

As with the external BSUo0S charge, for simplicity, the BSUoS applicable BM Unit Metered
Volume (QMBSUO0S; * TLM;) is assumed to be the same in all half hour Settlement Periods in a
Settlement Day. Therefore the daily BSU0S charge will be evenly allocated to each Settlement
Period (1/48).
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BSUOSINT,, =[(75,873,280+18,250,000 + 0 + 0+18,250,000)/ 365] * 1/ 48
—£6414

Calculating the Total Balancing Services Use of System (BSUoS) charge for a Settlement
Period 1

The final step is to calculate the Total Balancing Services Use of System (BSUoSTOT;) for a
Settlement Period 1 on Settlement Day 1.

BSUOSTOT,, = BSUOSEXT,, + BSUOSINT,,
= £31,353+£6,414
=£37,767
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Day 2

Calculation of the Daily External SO Incentive Scheme Payment

Again, the first step is to calculate the Daily Incentivised Balancing Cost for day 2 (IBC,) using

the following formula:

IBC.=CSOBM: + BSCCA;+ BSCCV .—OM, —RT, —BSFS,

=£600,000 + £150,000+ £100,000-£0-£0—-£0

=£850,000
Assuming that CSOBM, = £600,000
BSCCA, = £150,000
BSCCV, = £100,000
OM2 = £0
RTZ = £0
BSFS, = £0

With IBC4 known for day one, it is possible to calculate Forecast Balancing Services Cost
(FBC,) from the outturn to date as follows:

K=
_ (£1,550,000 + £850,000)
2
= £438,000,000

JiN

*365

The values of SF;, M; and CB; can now be read off table BS1 given previously. As FBC; is
£438,000,000, SF; is now 0.25, M; is £500,000,000 and CB; is 0, calculated as follows:

FYIncpayEXT, = SF, *(M, — FBC,) + CB,
=0.25*(£500,000,000 — £438,000,000) + £0
=£15,500,000

The external SO incentive payment for the entire duration of the incentive scheme
(FYincpayEXT,) is then used to calculate the total incentive payment to date (FKIncpayEXT,),
shown as follows:
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FYIncpayEXT, , &

FKIncpayEXT, = s 2% PFT,
k=1
_ £15500,000,,
365
=£84,932

Where:
NDS = Number of days in the incentive scheme
In this case the incentive payment forecast for the year is £84,932.

Again, the final step is to calculate today’s external incentive payment (IncpayEXT, for day two),
shown as follows:

d-1=1
IncpayEXT , = FKIncpayEXT, — z IncpayEXT,

k=0
=£84,932 — —£45,034
=£129,966

The costs of the external SO Settlement Period variables are as follows:

CSOBM = £12,500
BSCCV =£2,083

RFIIR,, ROV,, BSFS,, NC, , IONT, and LBS, are all zero.
The costs of the external SO Settlement Day variables are as follows:

IncpayEXT = £129,966
BSCCA = £150,000
ET =£0

OM =£0

BSUOSEXT,, =£12,500 +£2,083
+[ (£129,966 + £150,000 + £0 — £0k + £0+£0 + £0+£0+ £0 + £0) / 48 |
=£12,500 +£2,083+ £5,833

=£20,416
Annual internal SO costs assumed for this example have been listed in table BS2 above.

RPIF, =1

BSUOSINT,, =[(75,873,280+18,250,000 + 0 + 0+18,250,000)/ 365]*1/ 48
=£6,414
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Calculating the Total Balancing Services Use of System (BSUo0S) charge for a Settlement
Period j

The final step is to calculate the Total Balancing Services Use of System (BSUoSTOT;,) for
Settlement Period 1 on Settlement Day 2.

BSUOSTOT,, = BSUOSEXT,, + BSUOSINT,,
= £20,416 + £6414
= £26,830
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Day 365

If we now move to the end of the year, then once again the first step is to calculate the Daily
Incentivised Balancing Cost for the final day (IBCss) using the formula below:

Calculation of the Daily External SO Incentive Scheme Payment

IBC365= CSOBM 365 + BSCCAs65+ BSCCV 365— OM 365— RT 355 — BSFS 5¢¢

=£700,000 + £ 200,000 + £150,000 + £200,000 -£0- £0—-£0

=£1,050,000
Assuming that CSOBMggs = £700,000
BSCCAgzgs = £200,000
BSCCVgz¢s = £150,000
OM365 = £0
RT355 = £0
BSF5365 = £0

With Y 3641IBC4 assumed to be £432,000,000 for the previous 364 days, it is possible to calculate
Forecast Balancing Services Cost (FBCsgs) from the outturn to date as follows:

d=365

> IBC,

FBC,q = 5L ——*NDS

_ £432,000,000+£1,050,000
365
= £433,050,000

*365

The values of SF;, M; and CB; can now be read off table BS1. As FBCsg5is £433,050,000, SF; is
now 0.25, M, is £500,000,000 and CB4 is 0. Therefore FYIncpayEXTses is calculated as follows:

FYIncpayEX T, = SF, * (M, — FBC ;) + CB,
=0.25* (£500,000,000 — £433,050,000) + £0
=£16,737,500

The external SO incentive payment for the entire duration of the incentive scheme

(FYincpayEXT) is then used to calculate the total incentive payment to date (FKIncpayEXT),
shown as follows:

FYIncpayEX T, , 2t
FKINCPayEX Ty, = %* > PFT,

k=1

_ £16,737,500
- 365

= £16,737,500

*365
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Where:
NDS = Number of days in the incentive scheme

In this case the incentive payment is positive (£16,737,500) i.e. a payment to The Company. As
this is the last day of the scheme this represents the overall incentive payment due to The
Company i.e. with reference to the graph with Table BS1 25% of the difference between
£500,000,000 and £433,050,000.

Again, the final step is to calculate today’s external incentive payment (IncpayEXT s for day
365), shown as follows:

It has been assumed that the total incentive payments for the previous 364 days
d—-1=364
(Y. IncpayEXT, ) is £16,461,800.

k=0

d-1=364

IncpayEXT ¢ = FKIncpayEXT,,, — z IncpayEXT,
k=0

=£16,737,500 - £16,461,800
=£275,700

The costs of the external SO Settlement Period variables are as follows:

CSOBM = £14,583
BSCCV =£3,125

RFIIR 365, ROV3g5, BSFS365, NCags, IONT 365 and LBS345 are all zero.
The costs of the external SO Settlement Day variables are as follows:
IncpayEXT = £275,700

BSCCA = £200,000

ET =£0

OM =£0

BSUOSEXT,,, = £14,583 + £3,125
+ (£275,700 + £200,000 + £0k — £0k + £0k + £0k + £0k + £0k + £0k + £0k) /48
=£14,583+£3125+£9,910
=£27,618
Annual internal SO costs assumed for this example have been listed in Table BS2 above.

RPIF; =1

BSUOSINT, ,,; =[(£75,873,280 + £18,250,000 + 0 + 0+ £18,250,000)/ 365]*1/ 48
=£6,414
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Calculating the Total Balancing Services Use of System (BSUo0S) charge for a Settlement
Period j

The final step is to calculate the Total Balancing Services Use of System (BSUOSTOT 365) for
Settlement Period 1 on Settlement Day 365

BSUOSTOT, 555 = BSUOSEXT, ., + BSUOSINT,
=£27,618+£6,414
=£34,032
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