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Revenue team: TNUoS Tariff Forecasting & Setting

Rebecca Yang

Forecasting, setting and billing TNUoS to recover
£2.8bn of TO revenue per year from generators,
demand and suppliers

Sarah
Chleboun

LY
Wi

Alice
Matt Wootton

« Offshore « Revenue « Generation « Demand
« Annual Load * Onshore Local  Local  EET
Factors (ALFs) Circuits substation
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Introductions

9 Who are you and where have you come from?

Q What do you want to get out of this session?

e How do you plan on using the TNUoS model?
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Agenda

10:00 Welcome & Introductions
10:15 Overview of Transport & Tariff Model
11.00 How to Change Key Transport Model Inputs:
« Demand & Generation (Contracted)
11:30 Coffee
11:40 How to Change Key Transport Model Inputs:
» Circuits
12:00 How to Change Key Tariff Model Inputs:
* Revenue
* Charging Base (Demand & Generation)
12:45 Lunch
Running the Model Interactive Session: Worked Example
13:40 Trouble Shooting!
14:10 Other TNUo0S FAQs
14:30 Sli.do and Q&A

5 15:00 Finish nationalgrid



Sli.do
We want your

feedback! _ o T
#tariffs

Using a 0-10 scale: How likely is
It that you would recommend this e o

. . . to a friend or colleague?
training to a friend or colleague?

QUESTIONS POLLS

Tariffs training

.\__n:u__ -\'.f'_- .\.:.{ .\.:.{ .\.:.{ \.:. ' \.:.{ _\.:.{ _\_.:.__ '"_I:'_'

Which part did you find the most -
useful and why? 2 Wrichpart i you i he ot

How could we improve this
tralnlng SeSSIOn? 3. How could we imorove this training

6 nationalgrid



What i1s TNU0S?

e TNUo0S is the Transmission Network Use of System charge, and recovers the allowed
revenue for Transmission Owners for the cost of building and maintaining transmission
Infrastructure.

« ESOrecovers the charges on behalf of the TOs, including SPT, SHET, NGET and OFTOs.
 The tariffs are set annually and in advance.
 Charges are split between generation and demand.

Generation Demand
= Generation tariffs are capped by a €2.50/MWh = Demand charges charged based on usage:
limit set by the EU = HH - Triad demand
= Generations charges are charged against = NHH — Annual usage between 16:00 &
transmission entry capacity (TEC) 19:00
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What is the Transport and Tariff Model & what does it do?

Calculates Transmission Network Use of System Charges (TNUoS) consistent with the

methodology set out in the CUSC (Section 14, Part 2, Section 1).

It has two fundamental purposes:

o Produce cost-reflective tariffs with locational signals, to incentivise the efficient siting of

generation and demand across the transmission system

e Ensure accurate revenue recovery for the TOs
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What is the Transport and Tariff Model & what does it do?

1 2

The transport model adds on 1MW
of generation and then 1MW of
demand to derive the approximate
long run marginal costs of
transmission. These are measured
in MWkm

3

Within the transport model is a
simplified GB onshore
transmission network model with
demand and generation
assumptions for each node

The model applies different
generation profiles for peak & year
round conditions

4

It then converts MWkm
incremental cost into £/kW by
applying a "unit cost" (in
£/MWKm) for different types of
circuits. This gives locational
tariffs.

*e.g. 400kV OHL, 275kV underground
cable...

S}

The tariff models uses
revenue, generation and demand
assumptions to calculate the
residual element and final tariffs

nationalgridES0O



Inputs in to TNUoS Charges
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DNO/DCC
Demand Data

Contracted TEC

Network Model

Allowed
Revenue

Demand
Charging Bases

Generation

TRANSPORT TARIFF

Gen Cap

Methodology

€2.50/MWh

| Locational
Element

v

Annual Load
Factors

Charging Base

R Residual
Element
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TNUOoOS Liability

EGs <100MW
(TNUoS-chargeable generators) and are CVA

Generators

Suppliers registered

Has
station HH

demand? demand? Nglg!

Gen tariff

(E/kW)>07? demand? SVA
registered
gen?
TEC * gen tariff Y Y Y v
N, Net Gross v v
“generator’s own triad” * demand demand Year-round kKW export during
gen tariff (-£/kW) — during the during the 4-7pm kWh | the triad X EET
effectively get paid triad X HH | | triad X HH X NHH (normally get paid)
demand demand demand tariff

11 tariff tariff nationalgrid




The Transport Sheet &
Week 24 Demand
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Inputs in to TNUoS Charges -

The Transport Sheet & Week 24 Demand

ot
e
==

TARIFF

Methodology

Allowed
€2.50/MWh
Revenue Gen Cap
Demand Residual
Charging Bases Element

Generation Annual Load .
Charging Base Factors nationalgrld
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Principles of locational signal

14

North: More Generation than Demand
Higher Generation Charges

Flow of
Lower Demand Charges electricity
under an
South: More Demand than Generation “artificial”
background

Lower Generation Charges
Higher Demand Charges

Cost reflective signal reflects

Incremental network
development to meet flows

nationalgrid



Transport Model — how to derive locational signals

Peak

SECUILY Contracted

Generation
Year

Round

Network model (circuits)

Week 24 peak Demand
Forecast

15

How much electricity
will flow down each
circuit? = “base
case” costs
measured by MW*km

At any location, if
Increasing
demand/gen by an
extra 1MW, what are
the additional MW*km
(cost) for the
network?

Marginal Cost at
each Node

nationalgridES0O
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Jargon Buster

How much does it cost the TO(s) to move 1MW
of power, along 1km of 400kV overhead line?

How many times as expensive as the EC, if we
move 1MW of power, along 1km of other types of
circuits (e.g. 275/132kV OHL/cable, or 400kV
cable, or HVDC etc)?

The transmission network requires redundancy,
for maintenance / construction / resilience. How

many times as much as the “no-redundancy”
network capacity is needed?

The Expansion Constant
(in £/MWkm)

> The Expansion Factors

The (Global) Security
Factor

nationalgridES0O



Transport Model — dual backgrounds

17

Peak Security - Reflects how the
system is used by peaking generation

(Conventional Carbon generators)

Year Round — Reflects how the
system needs to be built to
accommodate less flexible generation

under SQSS economic criteria
(Low Carbon and Intermittent
generators)

Wind, Solar, Tidal | Fixed 0% Fixed 70%
Nuclear Variable Fixed 85%
Interconnectors Fixed 0% Fixed 100%
Hydro Variable Variable
Pumped Storage | Variable Fixed 50%
Peaking Variable Fixed 0%
Other Variable Variable

Winter Peak from Week 24 Data

nationalgrid



The “T” Shape Layout

Column A — O: Nodes
Column P - AL: Branches
Column AN and beyond: Nodes

18
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Nodes Information Same as on
Genlnput tab (and

Colour Key others)

b I ue text “inlJoa iranspoiy wlouer - Sniaring PP 213 " Ortginal Froposal mith |Itrsi\
Text Colour Key Isa=t Time Validation Bun: e Spr 1000 [which was suci Peak Sec Sci 10000000
b O X _ Bold Black L abels|I®ast Time HYDC Initialisation RBun: 23 Jan 20:57 Year Round £ 10000000 I
Black ed Oata|®ast Time HYDC Calculation Bun: 0d Apr 10:03
Elue Imput I:ait Time Calculation Bun: 0d Apr 10:05
m an u aI Green Dutput| g I
[ ]
. [ ]
inputs : : |
(] Red Errcr : Sum Demand Total PS5 Gen  Total YR Gen :
SEEEEEEREEBEEEN 22141 52141 52141
ﬁﬂ Loa v e S
Nodal Input 52140.33333 4144 Modal Calcula
Buill] Bus Name Outpu WYoltage Demand Generation & - Generation B - ETYS Gen Dem Zone Bus Bu:
t Peak Security Year RBound Zone Zone Order nsl
Resul [Transport [Transport
I s Modell Modell
G reen teXt 1 ABHALA Ma 400 15.42 0.0000 0.0000 F& 27 14 BOZ -1
2 ABHA4E Ma 400 15.42 0.0000 0.0000 F& 27 14 432 -1
b OX — I 3 ABMETD Ma 132 3622 00000 0.0000 T4 5 1 3|z -3
4 ABTH20 Ma 275 15347 1574.3035 1600035 H2 21 0 Sd1 qdi
I S ACHRIR Mo 132 o.od 0.0000 301000 T3 T 1 455
au to G AIGATD Mo 132 o.od 18.7375 138014 T 1 1 1 1&
T oALDW20 Ma 275 g1.o 0.0000 0.0000 P3 & 5 EET
C al C u I ated I & ALMNEIQ Ma 132 .83 0.0000 0.0000 TS 1 1 2 -
3 ALMETR Ma 132 o=y 0.0000 0.0000 TS 1 1 3 -
0 ALVEDA Ma 400 55.57T 0.0000 0.0000 F& 27 14 G I
Val u eS \ T alLVE4E Ma 400 55.57T 0.0000 0.0000 F& 27 14 327 -4
12 AMEMaA_EPN Mo 400 37T 0.0000 0.0000 A& 25 3 328 -3
WM%'Q—S&ND— — 4DD— — &33 — —D'DDEI D'%D ,ﬁ,ﬁ_ —:25 — —-|3 — 4—_2£ - s

MWs under
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Circuits Information

Circuit information:

F ol R =1 £ [t AE ac a0 4E aF
type, length and
nodes connected
th Allowed: 1.00E+07F Spare-Capacity Factor: o0
Sum
effective
cct km
Sum Transf Num Spare—-CajNum Ccts Out Sum LL [Peak
0.0 0.00 (.00 551.54 16.025.2
; Peak Security \
Network Input Data Netw ork outputs Derived &
TO Bus 1 Bus 2 R X [Peak X [Year OHL Cable Link Code |Link Type Link Spare-Cap? Outaged LineFlow LinelLoss Cct flow
] [Region Security] Round] Length Length Limit specific 'cust'ﬂlﬁ‘
expansion
factor
a2 MGC ABHAAA EXET40 0.10 10z 1.0z 48.73 0.00 1330 AS33 OHL Ma Ma 93.8643263  0.03774155 483
EE MGC ABHAA LaGAd0 0.06 0.54 0.54 26.12 0.00 1330 A330 OHL Mo Mo -214.28444  0.27550633 26." I
e ABHALE EXET40 0.1 103 1.03 43.05 0.00 1330 AST3 OHL Ma Ma 33.23d6172) 010615044 43.C
341 NGC ABHALE LaGadl 0.06 0.54 0.54 26.12 0.00 1330 AS3F OHL Ma Ma -213.65473 0.27339007 26."
EE MGC ABTHZ0 COWT24 0.05 0.54 0.54 13.32 0.00 335 BS2J OHL Ma Ma 229333393 02623525 15.2 I
3 NGC ABTHZ0 F+'LEZ0 015 145 145 3539 0.00 335 BS23 OHL Ma Ma 312024541 001752465 42
388 NGC ABTHZzO TREMZ0O 0.23 214 214 46,45 0.00 B30 BESd OHL Mo Ma 280142913 180504127 E5.E
4 MGC ABTHZO UPPEZ1 012 116 116 27.03 0.55 770 BEA Compaosite Ma Ma 431.480362 0 2.23410934 38.E
Ftl MGC ABTHZO PPEZ22 012 114 114 27.00 0.00 355 BS20 OHL Mo Mo 434.310345  2.26350571 32z I
251 NGC ALDWZ20 BRIMZ0 0.4 0.76 076 17.36 0.00 625 B333 OHL Ma Ma -25.427013  0.00305147 215
251 NGC ALDW20 WMELZ20 0.04 0.33 033 8.96 0.00 355 B335 OHL Ma Ma -55.572381  0.01235342 107
Eil MGC ALVEdA INDR40 0.21 134 134 3715 0.00 1330 ASTE OHL Ma Ma 376834385 0.02333046 37 I
5 NGC ALVEdA TAUMdA 0.16 153 153 7323 0.on 1390 A83d OHL Mo Ma -136.60155 023855373 T3z
28 NGC ALVEdE IMOG30 0.21 134 194 37.29 0.00 1390 ASZ23 OHL Mo Ma 3T.B894988  0.0233304E 97z
5 MGC ALVE4E TaUMNdE 0.1 153 153 7330 0.00 1330 ASTT OHL Ma Ma -136.60155  0.23855373 T3z
E1 MGC AMEM4A_EPM AMEM4A_SEFR 0.00 0.1 0.01 n.oa 0.00 0 Mone Construct Ma Ma 246263101 0 D.E,
T NGC AMEM4A_EFM ECLA4D_'WFD 0.07 0.7 0.7 3= 0.00 1330 AG3T OHL Ma Ma -6T2.1163 . 3.16218222 350
17 QGE AMEM4A_ERM IVER4A 0.04 0. 4EI 0.40 2026 0.00 1330 AE10 OHL Ma Ma B15.77E306 15167243 22
251 11 & B_ .an Mo C ct M Ja 24, 101 .C
e % i — % — e A8 O — —— i — — R —
138 NGC AMEMAE EFM IVER4E 0.40 0.40 2026 0.00 2010 AE03 OHL Ma 39013 2741451 20z
nap . TxMetwork . Diversity . Final Tariffs TarrFF " GenericWiderExpansionFactors -~ ETYS Boundaries .~ GenInput .~ LocalAssetCharging | Transport ~HVDC . Trans 4 Il 3
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Exercise 1

 Open the DCLF - ICRP model

 On the “Geninput” sheet, change the fuel type of “Windy
Standard II” from “Wind Onshore” to “Wind”

 Go back to the “Transport” sheet, and spot the errors
 Find column F
« Search for #N/A within column F

 Locate the nodes with #N/A errors, and try to trace the source of
error

22 nationalgrid



Local circuits (for
generators)

nationalgrid




Local Circuit/Substation Tariffs: Directly Connected Generators

@ Pays @ Pays: Pays: @

MITS local local circuit, offshore local circuit,
local substation offshore local
tariffs substation tariffs

substation
tariff only

Offshore

circuit/subs costs
NOT calculated in
T&T model

[

MITS
L v J
\ J ——
Y LoCal Onshore OFTO Offshore Local  Offshore
Wider | | Substation Substation Circuit Substation
nationalgrid
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The LocalAssetCharging Sheet
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Local Circuits by Groups

NGC Official GB DCLF TNUoS Transport Model - Local Asset Charging CMP 213 - Driginal F

Text Colour Key Last Time Validation Run: 06 Feb 1227 (which was successful)
Validate Bold Black Labels|Last Time HVDC Initialisation Run: 29 Jan 20:57
Black Derived Data|Last Time HVDC Calculation Run: 06 Feb 13.04
Blue Input|Last Time Calculation Run: 06 Feb 13:06
CalcDCLF| [Green Output
&MWEm | Ry Error
DC Load Flow
Derived outputs
Link specific
132KV OHL Circuit expansion
TO Region  Bus 1 Bus 2 Code Local Asset Grouping construction Type factor (local) Cctflow "cost™™MW  Total Cct Flow Cost
35E IMNVE1D ACHR1R T20151682 Achruach 177.58 3865.07
ook PORATR ACHRITR T20151685 Achruach 118.36 094 32
=Sy YTer% rw Bl ™« o] =% [ iy o (V]2 “AMgas - e e 11 T+ Yo 42T 2
S5k BEALI1O KIOR10 C1EW Aigas 13.38 EEEI.EIE,
goe T TMVETD =AanfST ™ SBis T T i e B+ c - Ty R T
335E PORATCQ ANSLA0 T20161788 203.58 615.24
3P AREC10 MAHIT0 C12W 81.40 833052
SP MAHIZ0 MAHITO . . . 0.00 0.00
SP i Local circuits with 17.38 1390.24
3P COYL20 MAHIZ0 several nodes/circuits 5932 22486.53
3P KILGZ20 MAHIZO . 11.93 191278
NGC e listed by groups 20,86 4598 85
k2 ALACZAETN CUFARIT S a8 273 RARMN 14
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Non-MITS Substations

Local asset Expansion Constant Parameters
Link Limit Circuit Construction 132kV OHL Expansion Factor
<200 Single 10.331
<200 Double 0.308
==200 Single 5912
==200 Double 3.9560
Nodal Input
o = e o — Local Tariff
{ Local Substation Security Model
Bus Name Name ILocal Asset Grouping Factor  TEC
ACHRE1TR | Achruac Achruach 1.8 0.043
CAT = = = Fge — —— s 8 = T
AMNSU10 An Suidhe JAn Suidhe 1.8 0.0193
AREC10 | Arecleoch Auchencrosh 1 01462
BAGBZ0 Baglan Bay IEIagIan Bay 1.8 0.552
BEIN10 Beinneun Wing Livishie 1 0.109

27

These names appear in the

local circuit tariff table (Tariff
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Local Circuits —a worked example
(existing network)

To town A
(TONAL10)

To

£ E

NGC Official GB DCLF TNUoS Transport Model - Sharing

58

u]

20202 Tariff Hudel, incl

\ substation

yalizte Last Time ¥alidation Run: L0740 [which was sucy Peak Sec Sca
B oFmpu: | |Bold Black  |Labels |Last Time HYDC Initialisation Run: 1R300 Year Round 5

— |Black edData|Last Time HYDC Calculation Run: 1i0:48

(S U B B 10) Elue Input| Last Time Calculation Run: 11:40:12

Cak DOFE
Mivkm
Fied Erriar Sum Demand Total PS5 Gen  Total YR Gen
\ 5073 5073 5073
\\ DC Load Flow
Nodal Input 5073 4264 1
BuslD  Bus Mame Outpu Yoltage Demand Generation A - Generation B - ETYS Gen Dem Zone
t Peak Security Year Bound ZFone Zone
Resul [Transport [Transport

ks Model] Model)
3 426 TOMGIR ha 13z iy i} 05k 10 z
] 327 TORMID Mo 132 iy i} 0 st fl z
1 428 TORM4D Mo 400 iy L) 1063 51 1l z
| 323 TOTT20 i [s] 275 ad i} 0 a1 24 3
3 430 TOMATD Mo 132 Ty i} 07 16 E
¥ 23 SUBEID Mo 132 i i} 0 M7 16 E
i AN TEERASA - EE G ) RIS BT [T

P 6] B S T L i) W i i il Ah AB AC
Allowed: 1.00E+07F Spare-Capacity Factor: 003 T h e

Jum Transf

MNum Spare-Capdum Ccts Dut

0.0 0.00 0.00
F
Network Input Data L
TO Bus 1 Bus 2 R X [Peak X [Year OHL Cable Link Code [Link Type Link Spare-Cap? Outaged
Region Security) Round) Length Length Limit specific
ezpansion
2 8 Factor
i ATO TOMATD SUEEID 0.51 BN 2LED 20.4% 0.00 120,007 Existing01 | OHL [ =] o |
iR Tl IR [T I wdn wdn 1T FR T SRY TrRIERR | CIHI (1) [

“Transport”
tab

nationalgrid



Local Circuits —a worked example
(adding a new generator)

To town A

(TONA10) New Tee To
\ point, substation
NTEE1A B

(SUBB10)

My
windfarm

W e
G)
TONA10
Sub B, Busy city,
SUBB10 BCIT10
New Tee
29 point,

NTEE1A

Step 1, revise the “Transport”
tab: adding a new node, and
revising the existing circuit
records

Step 2, revise the
“LocalAssetCharging” tab,
to enable the model to
calculate local circuit tariffs

nationalgridES0O



Local Circuits —a worked examp

le

(adding a new generator)

TONA10
Busy city,
BCIT10

Sub B,
SUBB10

New Tee
point,
NTEE1A

Step 1, revise the “Transport”
tab: adding a new node, and
revising the existing circuit
records

E [ ] H | J

NGC Official GB DCLF TNUo5 Transport Model - Sharing

ZZFZ] TariFf Mad:l, incl

New node

30

v

: I — Text Colour Key Last Time ¥alidation Run: 110740 [which was such Peak Sec Sca
| coFrgws | |Bold Black  [Labels |Last Time HYDC Initialisation Bun: 16:64:30 Year Round 5
Elack. ed Data|Last Time HYDC Calculation RBun: 10848
| Elue Input| Last Time Calculation Run: 1:10:18
1 CakcDOLF&
ik m
Fed Errar Sum Demand Total PS Gen Total YR Gen
S073 50731 50766
DC Load Flow
Nodal Input 50731 2701
Bus IO Bus Name Outpu Y¥Yoltage Demand Generation A - Generation B - ETYS Gen Dem Zone
t FPeak Security Year Bound ZFone Zone
Resul [Transport [Transport
ts Model) Maodel)
H g2 TOMGIR Mo 132 q 0 U= 10 2
] 827 TORMIO Mo 132 iy 1] 0= 1 2
1 g28 TORM4D Mo 400 d Q63 063 51 1 2
2289 TOTTE0 Mo 270 zaf 1] 0 Al 24 3
230 TORAID Mo 132 4f 0 0 M7 18 [
231 SUBEED Mo 132 iy i 0 M7 1 B
Zaz | MTEETS [ [=] T3z 0 0 35 M7 16 El
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ Rla STE il ] LG Bt} an

nationalgrid



Local Circuits —a worked example
(adding a new generator)
%\(\dﬁa@
Step 1, revise the “Transport”
tab: adding a new node, and
TONA10 revising the existing circuit

Sub B, Busy city, records
SUBB10 BCIT10

—
—_—

Replace cct TONA1O — SUBB10 with two
| — ccts:
New Tee TONA1O — NTEE1A and

point, NTEE1A — SUBB10
NTEE1A /
| F | Ll | B | = | T | Ll | W | ' | # | i | £ | A0, | LE | oc

Allowed: 1.00E+07 Spare-Capacity Factor- 002
Sum TransF Num Spare-Capum Ccts Out
0.0 0.00 0.00

|
Network Input Data |

TO Bus 1 Bus 2 R Z[Peak X [Year OHL Cable Link Code (Link Type Link Spare-Cap? Outaged
Region Security] Round) Length Length Limit specific
eIpansion .
Factor 1 | d
3 1 A ATO TOrATD MTEE1R V' 0.1z 0.24 [LRSE] 505 0.0o 1800 MewZCT] | OHL Mo Mo | n at I O n a g rl
| ATO MTEE1A SUEEID 038 2.1 271 15.42 0.00 150,00 MewTICTE OHL o o l

Rl [ TEIATNE ] A L L L O e T



Local Circuits —a worked example
(adding a new generator)

\\]\\!“&0‘(“ .
W Step 2, revise the
1 - b}
LocalAssetCharging” tab,
TONALD to enable the model to
Sub B, Busy city, calculate local circuit tariffs
SUBB10 BCIT10
J K L M N
==200 Single 5012
==200 Double 3.950
Hodal Input
New Tee Local  Tariff
point Local Substation Security Model
! Bus Mame Hame Local Asset Grouping  Factor TEC
NTEE1A NTEE1A New Tee Point My windfarm group 1 0.05
F A B | C D E | F | G
g | _& MWK | |Red | Errar
a
10 |DC Load Flow
11 Networknputbata
Link specific
132KV OHL Circuit expansion
12 |TO Region  Bus 1 Bus 2 Code Local Asset Grouping construction Type factor (local)
18E ATO TOMAD MNTEE1A MewCCTH My windfarm group  Single
181|ATO MTEE1A SLUBB10 MewCCT2 My windfarm group  Single
1_5_2£ATD SUBB10 BCIT10 Existing02 My windfarm group  Single
nationalgrid
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Genlinput Sheet —
How to change
generation?

nationalgrid




Inputs into TNUoS Charges

TARIFF

Methodology

€2.50/MWh
Gen Cap

Allowed
Revenue

Demand Residual
Charging Bases Element

gl [

Generation Annual Load
Charging Base Factors

34 nationalgrid



Genlnput Sheet Input text

should be in
blue, but... |

il NGC Official GB TNUoS Transport & Tariff Model - Generatio it Sheet CMP 212 - Original Propo=sal
2
3 Last Time Validation Run: 06 Feb 13:21 (which was successful)
4 Validate Last Time HVDC Initialisation Run: 29 Jan 20057
5 Last Time HVDC Calculation Run: 06 Feb 13:04
[i] Blue Input| Last Time Calculation Run: 06 Feb 13:.06
T %ﬁﬁal‘f Green Qutp
r; - = d _—_—_—_LEr I I I I I e e e . .

10
I il Generation Type Parameters I
Year Round
Peak Security Transport: Transport Model Peak Security .
12 Generator Type Fuel Class TEC Model Scaling Scaling Liability Flag y p
I 13 | Biomass Other (Conventionaly 1,905.0 94°% 59% Gen eratl O n T e
14 |CCGT Other (Conventionaly 27 5460 G40, 69% -
15 |CHP Other (Conventional) 1,651.0 040% 69% Param eters table IS AUTO
I 16 |Coal Other (Conventional) 11,680.0 94°% 59%
17 [Hydro Hydro 665, 4 B, 600 C A L C U L ATE D
18 | Interconnectors Interconnectors 4 785.0 0% 100%
19 | Muclear Nuclear & CCS 9.297.0 94% 25%
I 20 (0CGT Peaking 140.0 G40, 0%
21 | Pump Storage Pumped Storage 2 7558.0 54°% S0%
22 Tidal Intermittent - 0% T0% 0% :Low Carbaon
I 23 |\Wave Intermittent - 0% T0% 0%:Low Carbon I
24 |Wind Offshore Intermittent 659529 0% T0% 0%:Low Carbon
25 |Wind Onghore Intermittent 4 500.4 0% 0% 0% Low Carbon
26| Total Generation 71,991.660 52,140.59959( 52 140.9593:81 I
27 Total Gen Check 71,991.650
28 Total Demand 52,141.000

29
hﬁme_———————

31 Check Totals:

m1ﬁ___ﬁm5ﬁ_______j

71,951.66

67, 206.66

ﬂmtlun Input Dﬂta Derivld Data

Station Generator Type Max Contracted TEC at Peak Generation Base n i Low Humber
I (Transport Model TEC) (Tariff Model TEC) Carbon
)
35 lchencrush (interconnector CCT) Interconnectors 20.0 0.0000 ALICHZIZI 0. IZIU“.-G Carb :
F
Enter your own generation data here :




Genlinput Parameters Table

Summary of the input
data table below

Generation Type Fo-

Peak/Year Round
scaling of TEC

Year Round
Peak Security Transport: Transport Model Peak Security Carbon | Low
Generator Type Fuel Class TEC Model Scaling Scaling Liability Flag Carbon Flag |

Biomass Other (Conventional) 1,905.0 54% 69% 100% ; Carbon

CCGT Other (Conventional) 27 546.0 54% 69% 100%  Carbon

CHP Other (Conventional) 1,851.0 04% 69% 100%  Carbon

Coal Other (Conventional) 11,680.0 54% 69% 100% : Carbon

Hydro Hydro B85 4 D4tg 69% 100%: Low Carbon

Interconnectors Interconnectors 4 735.0 0% 100% 0%:Carbon
WI I I b e Muclear Muclear & CC3 9 297.0 24% 85% 100%:Low Carbon

ocGT Peaking 140.0 D40 0% 100%:Carbon
. - Pump Storage Pumped Storage 2 759.0 04% S0% 100% : Carbon
InconSIStent Tidal Intermittent - 0% 7% 0%: Low Carbon
. . Wave Intermittent - 0% 7% 0% Low Carbon
if in p ut d ata Wind Offshore Intermittent 69559 0% 708 0% Low Carbon
. Wind Onshore Intermittent 4 500.4 0% 0% 0%iLow Carbon
IS C h an g ed Total Generation 71,991.660 52,140.99593( 52,140.999951

Total Gen Check 71,991 660
before the Total Demand 53,141.000
I IS IS IS IS IS IS DD DS DD DS DS BEE B .
€ 1 ’ ariff Model: 71981.88 67 206.65
Valldate heck Totals: T1.89591 85 B8R 208 55
function is
run (see later
slides) Removal of
Interconnector TEC . .
nationalgrid

from calculation




Generation Input Data

Generator name, fuel type & Node data: important to

TEC (note specific fuel type locate generators in correct
naming) zone

neration Specific Data

Generator Type % Contracted TEC at Peak Generation Base Carbon / Low
I (Transport Model TEC) (Tariff Model TEC) I Carbon
| ALFs !
Alchencrosh (interconnector CCT) Interconnectors 20.0 00000 AUCHZ0 : 0.00% Carbon I
Bltned Interconnectors 1200.0 0.0000 GRAI40 published 0.00%4 Carbon
East West Interconnector Interconnectors 205.0 0.0000 CONQ40 0.00°9 Carbon
EIIn::Link Interconnectors 1000.0 0.0000 SELL4D January every 0.00% Tarbon I
IFA Interconnector Interconnectors 2000.0 0.0000 SELLAD year 0.00 :[‘.arhnn
Aberthaw Coal 1610.0 1610.0000 ABTHZO 59,608 Carbon
Aihruach Wind Farm Wind Ongheore 43.0 43 0000 ACHR1R 35.47°0 Low Carbon I
ATlon Wind Onshore 20.0 S0.0000 BLAC1O 3?.8137_:“-' Carbon
Ajgas Hydro 20.0 Z0.0000 AGATG 35930 "Low Carbon
Amengall Il Windfarm Wind Onshore 140.0 140.0000 WDOD10 37.819 "Low Carbon I
An Suidhe Wind Farm, Argyll (SROY Wind Onshore 19.3 19,3000 ANSU10 35,768 "Low Carbon
Agcleoch Wind Onghere 114.0 1140000 AREC10 )
Bfglan Bay CCGET 552.0 5520000 BAGBZD I
Barrow Offshere Wind Farm Wind Offshore G0.g G0.0000 HEYS40
B&rv Power Station CCET 144 142 0000 ABTHZ0 CAREZD I
Bd#nneun Wind Farm Wind Onshore 108.0000 BEINTD

Transport/Tariff TEC: Transport
model uses current data, Tariff

Further

columns
aEllelay Qe auto

calculated

37

model uses Best View



Inputting Generation Data Into the Model

You can copy and paste data from a table from another
sou

Generator Type Max Contracted TEC at Peak
(Transport Model TEC)

A | B | c |

175|Uskmouth Ceoal 230 230 USKM20 |
179 | Walney 3 Offshore Wind Farm Wind Offshore 330 330 HEY'S40 |
180 |Walney 4 Offzshere Wind Farm Wind Offghore 330 330 HEY'S40 |
181 ' Walney | Offshore Wind Farm Wind Offshore 182 182 HEY'S40 |
182 'Walney | Offshore Wind Farm Wind Offshore 182 182 STAH4A STAH4B |
183|West Burton A Ceal 1987 1987 WBUR40D |
184|West Burton B CCGT 1285 1255 WBUR40 |
185|West of Duddon Sands Offzshore Wind Farn Wind Offshore a2 382 HEYS40 |
188 | Westermost Rough Offshere Wind Farm Wind Offghore 205 205 HEDO20 |
187 | Whitelee Wind Onshere 305 305 WLEE20 |
188|Whitelee Extension Wind Onshore 206 206 WLEX20 7.18% Low Carbon |
188 Whiteside Hill Wind Farm Wind Onshore 27 27 GLGL1a GLGL1R 7.81% Low Carbon |
180|Witten CCGT 141 141 GR3AZ0 GRSB20 11.11% "Carbon |

181 | Windy Standard || (Brockloch Rig 1) Wind Fz Wind Qnshore 75 DUNH1R DUNH1O 37.81% Low Carbon
192 [TomGen CCBT 1200 TORN40
193

Don’t worry about gaps
in column | onwards...

Or you can manually At least

one node

Input individual lines needed

Further columns will be
populated during the
validate process

Generation TEC can be
different for
Transport/Tariff models

38 nationalgrid



Input Generators Alphabetically By Station

39

Validate

Calc DCLF
& MVWkm

Text Colour Key Last Time Validation Run: 03 Apr 11:33
Bold Black Labels|Last Time HVDC Initialisation Run: 29 Jan 20:57
Black Derived Data|Last Time HVDC Calculation Run: 05 Feb 13:04
Blue Input|Last Time Calculation Run: 06 Feb 13:06
Green Qutput
Red Error

Generation Type Parameters

Year Round
Peak Security Transport: Transport Model Peak Security Carbon ! Low
Generator Type Fuel Class TEC Model Scaling Secaling Liability Flag Carbon Flag
Biomass Other (Conventional) 1,505.0 92%% 67% 100%: Carbon
CCGT Other {Conventional) 28 745.0 52% 67 % 100%: Carbon
CHP Other (Cenventional) 1,651.0 92% 67% 100%: Carben
Coal Other (Cenventional) 11,680.0 52% &67% 100%: Carbon
Hydro Hydro 86685.4 52% 67% 100%:Low Carben
Interconnectors Intercennectors. 4 785.0 0% 100% 0% Carbon
MNuclear Nuclear & CCS §257.0 92% B35% 100%: Low Carbon
OCGT Peaking 140.0 920 0% 100%: Carbon
Pump Storage Pumped Storage 2 769.0 52% 50% 100%: Carbeon
Tidal Intermittent - 0% 70% 0%:Low Carbon
Wave Intermittent - 0% T0% 0%:Low Carbon
Wind Offshore Intermittent 6 9529 0% T0% 0%:Low Carbon
Wind Onshore Intermittent 4 500.4 0% T0% 0%:Low Carben
Total Generation 73,151 650 521 4D.99999| 52 140.99555
Total Gen Check 73,191 650
Total Demand 52.141.000

Tariff Model:

I Check Totals
| | | | | | | | | | | |

&

F

7199165

73,181.66

52,408.66
58,406.66

There is arisk that if the stations are not in alphabetical

order, their TEC won’t be picked up by the model

nationalgrid



Zonal generation tariffs

40

b B ] E F G H
74 of Zonal Generation Tariffs - Pea’ Security
an Generation Unadjusted Final
il Charge Base: Transport Peak Security Peak Security
a2 C Net Stn " PS Zonal Wid Zonal Zonal Revenue
83 Zone Zone Name i Taniff [#ikWw] [Em]
a4 1 Morth Scotland 013 005
a6 2 East Aberdeenshire 1.04
b1 3 ‘weskern Highlands q
AT Should be green, as is
a8 5 Eastern Grampian and Tayside
a9 £ Central Grampian
oo now populated
a1 g The Troszachs K .b .
a2 ] Stirlingshire and Fife -4, A
a3 0 South West Scotlands . . automatlcal Iy- L]
a4 il Lothian and Borders . R
45 12 Solway and Cheviat . | .
b1 13 Morth East England § R A
a7 14 Marth Lancashire and The Lakes X B .
as 15 South Lancazhire, Y'ork shire and Humber . = 1
k] 1E Morth Midlands and Morth Wales 15162 3.70 4214
100 17 South Lincolnshire and Morth Maorfolk, 2437 2.06 4.01
L1l 18 Plid ' ales and The Midlands 47.51 116 5.55]
1z ] Anglesey and Snowdon 133.59 4.43 VAT
Lk} 20 FPembrokeshire JEE.53 a.00 19.80
104 21 South Wales & Gloucester 245.83 &.11 2067
105 22 Cotswold 126.83 310 382
106 23 Central London 177.88 -4 35 000
07 24 E=ze and Kent 15341 -3 75 22 TH
0s 25 Qiwfordshire, Surrey and Sussen 43,74 -1.22 2,39
109 25 Somerset and Wessen b3.24 -1.30 278
1o 27 wiect Dewon and Cornuwall 575 0.14 0,15
m 13061

Locational tariffs calculated automatically by the Tariff macro ,
using data from Genlnput and Transport sheets, residual ensures

that £ from generation doesn’t exceed the cap

nationalgrid



Validating Model Inputs
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Validate Inputs

Validate Input Data

Validation Messages : 2 —

Beginning validation at 10:59:42
Validating Input Data on Transport Sheet...

ion Complete for Transport Sheet,

ing Input Data on LocalAssetCharging Sheet...

ion Complete for LocalAssetCharging Sheet.

ing Input Data on GenInput Sheet...

Validation complete at 10:59:56

ida
lida
lida
lida
lida

Details of errors

Validate button
checks generation
Inputs for errors

preventing the
model from
running will
appear here...

NGC Official GB TNUoS Tulsport & Tariff Model - Generation Input Sheet

Text Colour Key Last Time Validation Run: 06 Feb 13:21 (which was successful)
Validate Bold Black Labels|Last Time HVDC Initialisation Run: 29 Jan 2057
Black Cerived Data|Last Time HVDC Calculation Run: 06 Feb 13:04
. Blue Input| Last Time Calculation Run: 06 Feb 13:06
%lﬁﬂﬁf Green Qutput
Red Error

Data on when the last successful

validation took place

42 nationalgrid



Exercise 2

1. On the Final Tariffs sheet, copy and paste the existing tariffs to the right of the tables
2. Add anew linein the Genlnput sheet (lower table)
Station: (give the generator a name)

Type: CCGT

Transport Model TEC: 1200MW

Tariff Model TEC: 1200MW

Node 1: LOAN20

ALF: 70%

3. Validate the model

4. Run the DCLF & MWkm model

5. Check the changes to the tariffs

o 0k W E

43 nationalgrid



Running the Model




Running the Transport model

DNO/DCC TRANSPORT TARIFF

Demand Data

Contracted TEC q  Locational
Element
Network Model
s e O Em = /
Methodology

€2.50/MWh
Gen Cap

guE N I S S S .y,

- e e e s -

Allowed
Revenue

Demand Residual

Charging Bases Element

Generation Annual Load
Charging Base Factors . .
45 nationalgrid=50




Running the Transport model

Text Colour Key Last Time Validation Run: 06 Feb 13:21 (which was successful)
Validate | Bold Black Labels |Last Time HVDC Initialisation Run: 29 Jan 20057
Black Derived Data|Last Time HVDC Calculation Run: 06 Feb 13:04

— Blue Input|Last Time Calculation Run: 06 Feb 13:06

mlc DCLF
Green Qutput| =
ﬂM =rror] | Calculate DCLF & MWkm [
Calculate BusBar Order Numbers W é

Recalculate HVDC Cet Impedances v é

— Scenario Definition
Scenario Description

Use Scenario 1 i
ONLY

When you
have
validated
the inputs,
and there

Wider

It is NOT
possible to
Create mU|t|p|e Output to new scenario
“Scenari os” ; Overwrite existing scenario

Local

are no
errors,
you can
NOW run
the model

Che

I Scenario 1 6 ;I

Expansion Constant Parameters
|7Separate EC for MGC, SP & 55E  {* é

Pure GB (Global)

]

Save a new
version of the

S p read S h eet Cancel | I Calculate

after each run
46 nationalgrid




Running the Tariff model

DNO/DCC TRANSPORT TARIFF

Demand Data
> Locational
Element
Methodology B

€2.50/MWh
Gen Cap

Contracted TEC

Network Model

/

Allowed
Revenue

Demand Residual

Charging Bases Element

Generation Annual Load
Charging Base Factors

gE I O S S S S
-—ees e e e e - -

\
47 nationalgridES0O




Running the Tariff model

Home Insert Page Layout Formulas Data Review View Developer
== % cut e -
B L Arial -lo -l[A & =|[-|  SrwrapText
= 52 Copy
Faste B I Il = Merge & Center = ||| § = %

- f Format Painter

201718 October Forecast Externalxlsm - Microsoft Excel

Number

» || %8 5%

is

Conditional

ﬁ;@' %

% 212

Format

Formatting ~ as Table ~

% 2

% 213

X AutoSum ~
& Fill -

Click this button to

% 210 %2n

B

Clipboard il Font F} Alignment ir} Number il

@ Security Waning  Automatic update of links has been disabled Options...
D143 @ £e | -155.890004946473

A B C o i ! i F G H
i NGC Official GB DCLF TNUoS Tariff Model Caloulate I
2 'CMP 213 - Original Proposal with Diversity - Method 1 HVDC Tail
3
Fll Calculation of THUOS Zonal Generation, HH and NHH Demand Tariffs Hon Run: 14 Nov 10:57
2 Last Time C Run: 14 Nov 11:36

[
7 [Key Inputs Table
8

calculate the tariffs
(ALWAYS choose

Scenario 1)

[Charging Year Start Date 4M72017] Generation Revenue Summary

oo socury tm)| _snarea i) | Snarea iy
] Peak Security (Em)| _ Shared (gm) Shared (m) | Residual (Em)
10 [Required Demand Recovery Percentage 25.4% 1313 14.0
11 |Expansion Constant (£/MWkm) 13.588433]
12 |Global Locational Security Factor 1.801

4

12 [Total Infrastructure Revenue (£m) 2,675.59 HH Demand (£m) Ci i Total (Em)

Proportion from Generation (£m) 390.26 L 791.52 | 1,493.82 |

Proportion from Demand (£m) 2,285.34

Local Substation Charge Revenue (Onshore + Offshore) | 24273

HHH Energy
Consumption Generation
Residual Charge for Generation(£/kW) -2.12| HH Demand (£/kW) (p/kWh) (£7W)
Residual Charge for Demand [£/kW) 46.60] 43.24 6.33 5.80
GID split 201617 2017148 2018113 201920 2020i24 Offshore Local Revenue
E (TWh} 268.70 250.95 Local Substation Revenue
22 L (€MWh) 2.30 1.98
23 REm) 27087 7B75E . .
24 _ X igk) 1.36 127
25 G 16.7% 14.6% I S W I
26 D 833% 85.4%
27 _G.A (Em) 453.4 3803
28 _DR(EM 22552 22853
29
Temand TarT Energy Energy
Small Generators| Consumption ‘Consumption
Small Gen Adjustment Tariff Small Demand Tariff SG Tariff 5G

31 __ Tariff Small Gen MW (E1kW) Generators Recovery (Em) | Recavery (Em)
32 _11.1213588] 231928] £ - £ 25783 877 0525325 00727318 | £ 3819112 17174785
3 - -
: - this Tariff sheet
% Total Demand Peak Security Peak Security Peak Security
37 Charge Base: Unadjusted Transport Transport
38 Triad Demand Zonal Wid Zonal Zonal
39 _ Zone Zone Name {6w) Tariff (kW) Revenue (m) Ma
40 1 Northern Scotiand 0.675 -55.72] 1.38) 0.92] -19.03 48 60
41 Z Southern Scotland 3.339| 8.68] -0.21 071 674.68) -16.50] 46.60
42 3 Northern 2.272] 105.61 -2.% -5.27] 224.ﬁ -5.43] 4860
43 4 North West 4.030 32.43) -0.79] 320 77.35 ] Xﬁ 4B B0
44 5 “lorkshire 3,688 104.75 72.% -5.45] s.zgl -0.20) 46,60
45 B N Wales & Merse 2, £9.73 171 —4.19] -29.1§| 0.71| 4560|
46 7 |East Midlands 2574] 33.19] 2.03] 931] -95 86| 230] 10.50] 45 60
H 4 rH TxMetwork - Diversity -~ Final Tariffs | Tariff -~ GenericwiderExpansionFactors ETYS Boundaries -~ GenInput LocalAssetCharging Transport ~HVDC ~ TransportDeman - m

Ready

calculate tariffs based
validated inputs of the Transport model, and

on the

In accordance with the revenue inputs on

nationalgrid



Revenue Inputs

nationalgrid




Inputs in to TNUoS Charges

50

DNO/DCC

TRANSPORT TARIFF

Demand Data

Contracted TEC

> Locational
Element

Network Model

Allowed
Revenue

Demand

Methodology

€2.50/MWh
Gen Cap

Residual

Charging Bases

Generation
Charging Base

Element

Annual Load

Factors

nationalgridES0O



TNUo0S Revenue and TNUoS Charges

[ Generators J

NG

Transmission

Electricity
System

NG Electricity Operator
Transmission I — ’ ‘

Suppliers
Offshore TOs

51 nationalgrid




The G/D split

€2.50 per MWh

£:€ exchange rate Error margin

Forecast of generation volume (TWh) for the
charging year

Revenue to be recovered from generation

52 nationalgrid



Generation Revenue 2018/19

€2.50 per MWh
=€1.98/MWh X 21% Error Margin

€1.98 +
£:€ exchange rate of
€1.16 OBR
= £1.70/MWh Spring
Forecast
FES Forecast of
Forecast Generation X £1.70/MWh

253TWh

= £430m Revenue to be recovered from generation

53 nationalgrid



Revenue inputs & Gen residual

NGC Official GB DCLF TNUoS Tariff Model _
2019/20 Tariff Model, including CMP268, CMP264/265 and CMP282. Calculate Tariff

Offshore Local Revenue
Input required charging year and RPI'd Loanon Run: (substations, circuits & ETU0S)
expansion constant Local Substation Revenue

Generation Revenue (Onshore)

Charmue“ L N N N |

Year Round Shared| Year Round Onshore Local | Onshore Local | Offshore Local
Peak Security (Em) (Em) Shared (£ Residual (Em) Circuit (Em) Substation (Em) (Em) Total (Em)
Required Demfind Recovery Percentage 170.6 42.3 -277.2 19.6 19.2 296.0 403.5
Expansion Co;rtant (E/MWkm)
Global Locatiohal Security Factor . Demand Revenue Summary
Y S — NHH Enerd
mand Less Embedded Consumpti
Total Infrastructure Revenue (Em) 2,879.25 Export Tariff (Em) (Em) Total (Em)
Revenue from Generation (Em) 403.51 CaICUIateS 914.07 -111.06 1,6 2,475.74
Revenue from Demand (£Em) ] 247574 G/D sp||t and
I generation NHH Energ
- Embedded Export Consumpti Generation
Residual Charge for Generation(E/kW) I -3.6Q reSId Ual Tariff (E/kW)
Residual Charge for Gross Demand (E/kW) 51.74 14.32

i/lﬁ::)t I{ 201920 | Input: E (forecast chargeable I —
L (€/MWh) ] tos B generation TWh), L (€2.50 cap T---- ocamsRStaligaiRe g
R Em) 28193 - less error margin) .
X (E/£) I . R g ' Emobeddad.Expast,Larifiarametarss 0
< 0w - R (Total revenue) — LRl Input AGIC & Phased Residual
D 86.0% ’ Phased Residya k ;
SR : e X (exchange rate) ased Res : (for Embedded Export tariff)
D.R (Em) 2475.7

[ p———
Derivation of Small Generator's Discount

DISCONTINUED FROM 2019/20

Energy Consumption Energy
HH Gross Dmnd Tariff Small Consumption
Trff Small Gen Generators Demand Tariff SG Tariff SG Total SG

: Recovery (£) Recovery natlonalg rid
= |nput small generator MW for calculation - -

Small Gen
Tariff

£

of small aens discount



..

[ \_.@%ﬁm_

Demand Charging Base
Inputs



Inputs in to TNUoS Charges

56

DNO/DCC

TRANSPORT TARIFF

Demand Data

Contracted TEC

> Locational
Element

Network Model

Allowed
Revenue

Methodology

€2.50/MWh
Gen Cap

Demand

Residual

Charging Bases

Generation

Charging Base

Element

Annual Load
Factors
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HH peak demand inputs

57

Net system peak by zone

Derivation of Zonal Gross HH and Embedded Export Tariff

’____~

l Total Demand Total Demand Chargeable
I Met Triad Gross Triad Export
Demand Demand Volume
Zone Zone Name I (GW) (GW) (GY)

1 MNorthern Scotland I . 1477 'I.I:IIII'II
2 Southern Scatland I 2831 3.500) 0670
3 Marthern 2083 2 EEd 0.531
g Morth ezt 0 3773 4. 117 GrOSS SyStem
§  [rorkshiee I 3.254 3920 peak is the
G M\ ales & Mersey I 2140 2 E78] .
T East Midlands I 4. 286 4,763 first of these
a3 Midlands 7 ¢.159 4.371
5 |Eastem 5 950 B.605 two columns
10 South W ales I 1.511 1.84.3]
11 South East I 3681 5.533]
12 London I q.323
13 Southern
14 South 'Western IR
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HH tariff

58

Locational Dems

d Tariff [derived from Transport Model]

Peak Security | Peak Security | Peak Security| Year Hound | Year Bound | Year RBound
Unadjusted Transport Transport Unadjusted Transport Transport
Zonal Wed Zonal Zonal Zonal Wid Zonal Zonal
Marginal [km] Tariff [£/kW] | Bevenue [Em]) | Marginal (km] | Tariff [E1kW] | Bevenue [£m]
-120.83 3.06 452 355.01 -24.23 -35.87
-5.32 013 0.47 73338 -15.53 -B5.08
122,21 -3.10 -8.25 26082 -E.51 -17.61
47.32 -1.21 -5.00 35.83 -2.51 -10.31
114.43 -2.90 -1.38 2173 -0.55 -2 16
3211 -2.33 -6.25 =12 67 032 0.56
59.07 -2.26 -10.75 -858.09 223 10,64
1.04 -1.50 -F.587 -121.17 307 13.42
-44.35 114 .53 -30.05 0.76 503
247 67 -6.15 -11.34 -17d.7d 443 5.16
-152 ES 3.87 Embedded Export Tariff
-201.93 2.1 EET Locational EET AGIC [T Phased Resid|Final EET Tariff] EET Re

Locational demand
tariffs calculated

164

[Floored at zero FI n al tar I ffS
£k £1k £k
-21.22 3.22 239,36 .56
-15.46 3.22 29,36 1412
-3.71| 3.22 23,56 2287
=372 3.22 29.36 28.06
-3.45 3.22 23,36 29.13]
=201 3.22 23,36 J0.57
-0.02 3.22 9 SR 57 BRl
127 ¥ [l Gross HH Dema
1.50] FEz Gross HH Gross HH Gross Demand al Final
-1.72] FI Peak Security | Year Round Residual Gross HH Zonal
4. 58] N Location Tariff] Location Tariff Tariff Zonal Revenue
7,56 327 [£7kW] [£7kW] [£1k) Tariff [EIk'Y] | Becovery [£m)
£.59 322 .06 -24.29] 46,33 25.71 37.95
d 5d] 3.22 013 -15.53| 45,33 25,45 33.63
-3.10 -F.51| 46,33 3T2Z 33,16
-1.21 -2.51| 46,33 43,21 177.30
-2.90 -0.55 46,93 43,45 170,43
Embedded export -2.33 032 46,93 44,52 120,25
. -2, 26 223 5,93 45.51 223.43
tariffs calculated f60 307 %33 4520 268
114 0.76 45,33 45,54 322,53
-5.15 4.43)| 46,33 45,21 83,31
3.87 0.7 46,33 5153 Z206.03
R 226 46,93 54.31 234.73
1.64 4. 26 46,93 52,83 294,35
-1.03 537 45 33 5127 13437
2,415 56

Residual tariffs:

yrid



HH & NHH Charging Bases

Input HH demand Input NHH demand (4-

at Triad 7pm, 365 days)

Derivation of Capped Zonal Demand NHH Tariffs

’—------s

Total Demand HH Zonal Required

Charge Base: I Triad*Gross NHH Zonal HH Zoaal

Triad Demand |'|'| Gross Zonal Demald Rew. Revenue 00-1200 NHH Zonal

Zone Zone Name (M) Triid Demand [MW] Flecuuiry [£m]) Recovery [£m] I:Ielnand I'ﬂ'h] ariff [plkWh]
d 1 Marthern Scotland 47621 459.059] 12.57 25.40 0.741 3.43
d 2 Southern Scotland 2.830.97 I 1,258.?85" I 35.85 E3.54 I 1.EE3 3.84
d 3 Marthern 2.083.25 I 1,078 23] I 40,14 £3.03 I I 1.200 4.92
d ! Marth ‘et 3.773.44 1,522.520" ES. 73] 211 1932 5.a0
5 ' arkshire s.zad.43] | 1,503.?35|| | IR 00, ¢4 i 1. 761 5.71
d G M ' ales & Mersey 2.139.64] I 1,055, 235] I 43.75] 7152 I I 1223 0.89
d T East Midlands 4, 286.53] 1,676.074] I &5 10] 135.33 2160 6.26
d g Midlands 4,155.05] I 1,615.958] I I T7.94 132.73 I 1.935 E.65
d 3 Eastern E.330.51] I 2152 61 I 104.15 215.39 I I 3.086 7.03
0 South ‘wWales 1.511.30] 838.?43" 3792 45.33 0.523 .47
P South East s I | 1,1Ea.ss?|| 60,22 145,51 I 1,910 i
= Londaon 4,173.79) I 2.265.730] il 15 10,64 I I 1.536 6.03
outhern 47, JT2 . . .
EE South 5147 26 2072206 185.51 2.563 7.24
oo South ‘Western 2.420.32 I TEd. 152 315 35,13 ’ 1273 745
45,947 27 3 A1 1is 7 1133l & Zady w

For each zone, calculates £ revenue to
be collected from HH based on triad Zonal NHH tariffs
demand forecast, and therefore calculated

remaining £ that must be collected = remaining revenue

from NHH demand / NHH demand
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Exercise 3
1. Open the DCLF - ICRP model

2. Add anew linein the Genlnput sheet (lower
table)

1.

o gk W

Station: (give the generator a name)
Type: CCGT

Transport Model TEC: 500MW
Tariff Model TEC: 500MW

Node 1: EXER20

ALF: 70%

Add the Node EXER20 to the Transport sheet (on

the left) and add the circuit EXER20 — HADH10
(middle table)

1.

TO region SP, Demand zone 2, generation
zone 10, ETYS zone S1

132kV
10MW of nodal demand
OHL

4.

5.

1.
2.

Update Hadyard Hill local circuit on

LocalAssetCharging Tab

Local asset grouping: Hadyard Hill

Single construction type
Validate the model

nationalgrid






The DCLF ICRP model: aka T&T model

Genlnput _
ETYS Boundaries

LocalAssetCharging
Transport

Diversity

Offline
iInputs

(revcalntues, G/D Final Tariffs
split, error

margin, G/D
forecasts, small

gen discount)
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Calculating TNUoS tariffs

Transport Model
« used to calculated the locational investment signals (wider and local)

 if you add 1MW of generation capacity, what impact does it have?
« the impact is measured in terms of additional flows
« proxy for level of investment across the network

Tariff Model
 used to ensure correct revenue recovery

« also ensures that revenue recovered in desired G / D proportions
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Troubleshooting

If you click the Validate button, there are some issues with the inputs.
Can you work out what the issues are?
Do you know how to fix them?
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Changes to future
forecasts
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When do inputs change in quarterly forecasts?

Locational

Residual

Methodology

Five-year
forecast

Allowed Revenue

Demand Charging Bases
Generation Charging Base

Generation ALFs

Generation Revenue

Latest TEC

Update financial
parameters

Revised
Forecast

NG Best View

New ALFs
published

Forecast

DRAFT Nov FINAL Jan

Open to industry gove nance

Week 24
updated

TEC Register
Latest TEC Latest TEC Frozen at 31
October

Latest version
based on ETYS

Update financial Update financial Latest TO
parameters parameters Forecasts

Revised Revised Only by Only by
Forecast Forecast exception exception

NG Final
Best View

From TOs

NG Best View NG Best View NG Best View

Fixed Gen Rev

Forecast £m




RIIO T-2

nationalgridES0O



Impact of next price control on Tariffs

« The next RIIO-T2 price control is expected to start on 1 April 2021.

« The CUSC requires various parameters to be updated at that point for the 2021/22
tariffs, but are dependent on each TOs RIIO ‘deal’

Onshore
substation
tariffs

Assumption
in Five Year
Forecast for
2021/22

onwards

70

Increase by RPI Modelled as no change

Maximum
Allowed
Revenue

Generation
Zones = 27

Security
Factor = 1.8

Offshore
Tariffs

Expansion
Constant
(E/MWKm)

Expansion
Factors
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Feedback

Tariffs Training July 2018 2

QUESTIONS POLLS

Type sli.do into your browser Tariffs training

1. Using a 0-10 scale: How likely is it
that you would recommend this training

Enter COde #Tariffs to a friend or colleague?

i, A A -, A -, A -, i, A,
b I T S T e T T T T G T S T S I
e L T L 4 4

Click on the POLLS tab

2. Which part did you find the most
useful and why?

3. How could we imorove this trainina

71

nationalgrid



Any gquestions?
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Sli.do

We want your
feed b aC k I QUESTIONS POLLS

= Tariffs Training July 2018 %

Tariffs training

Using a 0-10 scale: How likely is
It that you would recommend this e o

. . . to a friend or colleague?
training to a friend or colleague?

'*_':'_' '~_':'_' F SF YF W W T *"' -_':'_-

Which part did you find the most -
useful and why? 2 Wrichpart i you i he ot

How could we improve this
tralnlng SeSSIOn? 3. How could we imorove this training

73 nationalgrid



Thank you
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Data sources

nationalgridES0O




Data sources: Generation

TEC, Embedded and Interconnector registers
https://www.nationalgrideso.com/connections/registers-reports-and-quidance
Offshore: OFTO tenders & asset transfer values

https://Iwww.ofgem.gov.uk/electricity/transmission-networks/offshore-transmission/offshore-
transmission-tenders

Future Energy Scenarios (FES): Future generation & demand volumes

http://fes.nationalgrid.com/

CfD & Capacity Market information

https://lowcarboncontracts.uk/cfds

https://Iwww.emrdeliverybody.com/cm/home.aspx

BEIS renewable energy planning database
https://Iwww.gov.uk/government/publications/renewable-enerqy-planning-database-monthly-extract
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https://www.nationalgrideso.com/connections/registers-reports-and-guidance
https://www.ofgem.gov.uk/electricity/transmission-networks/offshore-transmission/offshore-transmission-tenders
http://fes.nationalgrid.com/
https://lowcarboncontracts.uk/cfds
https://www.emrdeliverybody.com/cm/home.aspx
https://www.gov.uk/government/publications/renewable-energy-planning-database-monthly-extract

Data sources: Generation (continued)

Digest of UK Energy Statistics (DUKES) — generator volumes & fuel types
https://www.gov.uk/government/publications/digest-of-uk-enerqgy-statistics-dukes-archive

BM Reports — outturn generation

https://www.bmreports.com/
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https://www.gov.uk/government/publications/digest-of-uk-energy-statistics-dukes-archive
https://www.bmreports.com/

Data sources: G/D Split

G/D Split: £:€ rate — OBR Economic & Fiscal Outlook

G/D Split: Generation output TWh volumes

Derived from FES — average over all four scenarios of transmission connected generation output (minus interconnectors) per
year

Please note that FES data is January to December; we use April to March data (individual months are not published), so
using published FES data will not quite match the data we use to calculate TNUoS.
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http://obr.uk/report/economic-and-fiscal-outlook/
http://fes.nationalgrid.com/

Data sources: Demand

Triads

https://www.nationalgrideso.com/charging/transmission-network-use-system-tnuos-
charges/triads-data

BM Reports — past outturn demand
https://www.bmreports.com/
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https://www.nationalgrideso.com/charging/transmission-network-use-system-tnuos-charges/triads-data
https://www.bmreports.com/

Data sources: Transport & network inputs

Electricity Ten Year Statement (ETYS)

Appendix A: Existing power stations, network maps and ETYS zone boundaries

Appendix B: Node name codes and circuit data
https://www.nationalgrideso.com/insights/electricity-ten-year-statement-etys

Transmission works register
May help to provide information about local circuit characteristics

https://Iwww.nationalgrideso.com/connections/reqisters-reports-and-quidance
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https://www.nationalgrideso.com/insights/electricity-ten-year-statement-etys
https://www.nationalgrideso.com/connections/registers-reports-and-guidance

Data sources: Revenue

RPI

Indexation of offshore local tariffs, expansion constant, AGIC etc.

https://Iwww.ons.gov.uk/economy/inflationandpriceindices

OFTO tenders

Asset transfer values, cost assessment publications & OFTOt values

https://Iwww.ofgem.qgov.uk/electricity/transmission-networks/offshore-transmission/offshore-transmission-tenders
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https://www.ons.gov.uk/economy/inflationandpriceindices
https://www.ofgem.gov.uk/electricity/transmission-networks/offshore-transmission/offshore-transmission-tenders

Data sources: Methodology

Ofgem CUSC decisions

https://www.ofgem.gov.uk/licences-industry-codes-and-standards/industry-codes/electricity-
codes/connection-and-use-system-code-cusc

CUSC text & development

https://Iwww.nationalgrideso.com/codes/connection-and-use-system-code-cusc
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https://www.ofgem.gov.uk/licences-industry-codes-and-standards/industry-codes/electricity-codes/connection-and-use-system-code-cusc
https://www.nationalgrideso.com/codes/connection-and-use-system-code-cusc

Data sources: Elexon portal & BM Reports

Registered BM units
Loss factors (BSU0S only)

https://www.elexonportal.co.uk/

BM Reports — past outturn demand & generation

https://Iwww.bmreports.com/
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