xoserve

delivered by ) correla

Demand Estimation Sub Committee

2.0 Gas Demand EUC Modelling Results
(2 of 3) Results — Small NDM

24 May 2023



-l
Contents

 Small NDM Background

*  Small NDM Consumption Band Results
— Band 1 Results - EUCs 01BPD, 01BND, O1BNI
— Band 2 Results - EUCs 02BNI, 02BND
— Band 3 Results - EUC 03B
— Band 4 Results - EUC 04B

e Small NDM WAR Band Results
— EUCs 03WO01-04 and 04W01-04

 Conclusions and Recommendations for Small NDM EUC Gas Demand
Models



2.0 Gas Demand EUC Modelling Results

BACKGROUND: SMALL NDM




Total NDM Population Counts: AQ and Supply Point

Small NDM is the main component of the 0
overall NDM: EUC Bands: % of Total NDM

Range Total SP
« Band 1 (0-73.2 MWh pa) constitutes nearly Total AQ Count
3/4 of overall NDM (on an AQ basis)
Band 1:
71.06% 98.99%
« Bands 1to 2 (0-293 MWh pa) constitutes Oto 73.2 MWh pa
nearly 4/5 of overall NDM Bands 1 to 2: @ o
0 to 293 MWh pa 77.41% 99.74%
« Bands 1to4 (0-2196 MWh pa) constitutes Bands 1 to 4:
nearly 9/10 of overall NDM 0 to 2,196 MWh pa 87.06% 99.97%

Large NDM is very much a minority component >§?Lgcésl\j\;c\7h9: 12.94% 0.03%
of overall NDM ’ ba




Proposed EUC Bands / Consumption Ranges

. End User Category (EUC) definitions are not prescribed in Uniform Network Code and are the responsibility of
DESC to review and confirm. This year's Modelling Approach document did not propose any changes to the
EUC definitions for Gas Year 2023/24

. Below represents EUC Bands and AQ Range along with latest view of Population supply point counts

Band / Range

PPM Domestic 1,708,984
Band 1 Non-PPM Domestic 22,556,941
0 to 73.2 MWh p.a. PPM I&C 3,344
Non-PPM I&C 521,832
PPM Domestic 1,553
Band 2 Non-PPM Domestic 48,129
73.2 to 293 MWh p.a. PPM I&C 56
Non-PPM I&C 139,213

Band 3 _

293 to 732 MWh p.a. AUNDM Supply Points 41,598
Band 4 _

732 to 2,196 MWh p.a. All NDM Supply Points 17,025

*Meter Point Count as at April 2023 5



Small NDM: Agreed Modelling Runs
[ Bond/Rarse |_pescivion LBUC L optint ] option 2

PPM Domestic 01BPD Individual LDZ analysis
Band 1 Non-PPM Domestic 01BND Individual LDZ analysis N/A
0 to 73.2 MWh p.a. -
P PPM |1&C 01BPI No Model Available N/A
(Lack of Data)
Non-PPM I&C 01BNI Individual LDZ analysis N/A
. No Model Available
PPM Domestic 02BPD TLacl o Beie] N/A
Individual LDZ analysis except 2 LDZ Group
Band 2 Non-PPM Domestic 02BND NO combined with SC, WN (North / South
73.2t0 293 MWh p.a. with NW and SW with WS Split)
No Model Available
PPM I&C 02BPI (Lack of Data) N/A
Non-PPM I&C 02BN Individual LDZ analysis N/A
Band 3 .. .
293 to 732 MWh p.a. Non-PPM I&C 03B Individual LDZ analysis N/A
Band 4 Non-PPM I&C 04B Individual LDZ analysis N/A

732 to 2,196 MWh p.a.



2.0 Gas Demand EUC Modelling Results

RESULTS: SMALL NDM DOMESTIC EUCS




Results: Small NDM Domestic Outliers

The chart on the right shows the frequency of
outliers by month

— Negative outliers are where consumption was
much lower than the model predicted

—  Positive outliers are where consumption was much
higher than the model predicted

In all LDZs we have seen an increase in positive
outliers at the beginning of the Analysis Period — the
second chart shows the frequency of outliers by day
for April

— This is likely due to a fall in consumption over the
Analysis Period (as a result of changes to
customer behaviour related to the increased price
of gas) and warmer than normal weather

Due to ongoing high gas prices, the
recommendation is to leave all outliers in the data

Domestic Outlier Counts
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Results — Small NDM: 01BPD Summary
o

Sample Size ILF
Avg. prev Avg. prev
LDz 2022/23 2022/23
2 years 2 years

*  Previous 2 years used in average are 2021/22
and MOD451AV 2012/13

2022/23

982% N\ 97.2% 256 374 | 371

*  R?values are similar to the previous 2 years BTN os1% ~ 985% 38313807 [y s6.1

average with no significant changes 97.4% 7 98.3% 384 353 || 342

Bl o78% ~» 983% 384 359 | 34.4

BEN o8s% N 987% 306 339 | 319

« Sample Sizes were well above the minimum 985% \ 98.4% 359 335 | 328

for all areas and close to the target of 385 for 96.8% ,~ 98.0% 224 354 | 334

some 98.0% , 98.3% 248 338 | 324

98.4% , 98.7% 222 334 | 311

99.0% N\ 99.0% 202 344 | 318

. !LF_val_ues have reduced for rr_10_s_t LDZs o L 268 326 . 333
indicating consumers are exhibiting more

weather sensitivity 98.4% ~ 98.7% 244 303 | 27.8

98.1% , 98.8% 383 306 | 291



Results — Small NDM: 01BPD Summary

Mon-Thurs regression Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Type: Summer Reduction Grouped by type of day
O 1 B P D S H 'th h H h t I LF Predictions: Mult_SR_Model_Prediction_CWV Type: Summer Reduction
Cen a rl O WI Iq eS ® Predictions: Mult_SR_Model_Prediction_CWV
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Sample Points: 256 0 5 0 ; ; p

WV cwv
O ENERGY_VALUE Mult_SR Model Prediction CWV [Month period _© Apr-Jun_© JukSep © Oct-Dec_© Jan-Mar |
Mon-Thurs regression Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations

Type: Non-Summer Reduction Grouped by type of day

O 1 B P D Sce n a ri O With lowest I L F Predictions: Mult_NSR_Model_Prediction_CWV Type: Non-Summer Reduction

riction o ok ot o Y
Model: No Summer Reduction o o, e ST
EUC: 01BPD g o

LDZ: SO o N

Demand: SO : i -

R2:98.7% 1 e ol o
ILF: 27.8 | I
Sample Points: 244 5 o : 3 o
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Results — Small NDM: 01BPD Summary

Scatter Plot Hi of residual d to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse 254 Type: Summer Reduction
~ Predictions: Mult_SR_Model Prediction_CWV
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Results — Small NDM: 01BND Summary

Sample
Size

. Previous 2 years used in average are 2020/21 _

sc 98.6% \, 98.3% 35.4 | 339

* RZ2values are very similar to the previous 2 m 7 R 356 359 g 353

years average with no significant changes S A 3:2://" z;: 324 ! 21(7)
m 979% » 98.5% 34.1 .

B ose% , 98.9% 376 322 i 30.6

« Sample Sizes were well above the minimum 987% \ 98.4% @ 385 308 | 293

for all areas and meets the target of 385 for 3 97.3%  ,» 98.6% 255 322 | 313

of them 97.9%  , 98.4% 279 316 | 306

%83% » 987% @ 385 323 | 311

98.8% \ 98.7% 285 323 | 318

* ILF values have reduced for all LDZs indicating 086% » 98.9% 370 30.6 | 305

consumers are exhibiting more weather 983% , 987% @ 385 - | 277

sensitivity 980% ,» 98.8% 348 304 | 29.0

12



Results — Small NDM: 01BND Summary

01BND Scenario with highest ILF

Model: Summer Reduction
EUC: 01BND

LDZ: NO

Demand: NO

R2: 98.9%

ILF: 35.3

Sample Points: 356

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction_ CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Grouped by type of day
Type: Summer Reduction

01BND Scenario with lowest ILF
Model: Summer Reduction

EUC: 01BND

LDZ: SO

Demand: SO

R2:98.7%

ILF: 27.7

Sample Points: 385

B Predictions: Mult_SR_Model_Prediction_CWV
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Results — Small NDM: 01BND Summary

Scatter Plot Hi of residual ipared to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse — Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction CWV
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Results — Small NDM: 02BND Summary

* Previous 2 years used in average are 2019/20 and 2021/22
 Two options were suggested at the April DESC
— Option 1 - Individual LDZ analysis except NO/SC, WN/NW and SW/WS
—  Option 2 — North/South split
* A third option was also run to try to reduce the aggregation in option 2
— Option 3 — As option 1 with additional aggregation of EA/NT, NW/NO, SW/WS/SO, EM/WM
*  R?values
— Option 1 values are similar to previous years with the exception of WM
— Option 2 values are also similar with slight improvements for all areas
— Option 3 improved values for 6 LDZs compared with Option 1
*  Sample Sizes were below the minimum for 4 areas
* ILF values
— have significantly reduced for all Northern LDZs indicating consumers are exhibiting more weather sensitivity

— Southern LDZs are closer to previous values 15



Results — Small NDM: 02BND Summary

S
2022/23 2022/23 2022/23

948% » 953% ~ 963% , 97.0% @ 27 184 49 395 | 378 | 337 | 362
DY o60% N 958% ~ 963% \ 958% 49 184 49 409 | 386 | 361 | 386
96.1% N 959% , 963% , 96.6% 32 184 54 386 | 338 | 336 | 340
DU %1%~ 968% ~ 97.0% -, 968% @ 28 184 @ 28 399 | 335 | 344 | 335
D o57% 2 961% » 965% N 94.9% 32 184 60 396 | 308 | 343 | 312
05.4% | || 918% , 955% \ 942% @ 28 184 60 383 | 311 | 339 | 307
956% , 96.4% /, 96.5% , 96.4% 47 184 47 393 | 362 | 342 | 362
954% , 96.6% , 97.0% ., 97.3% 37 175 64 373 4| 445 o 373 [§| 397
968% N 965% , 97.8% , 97.8% 31 175 72 374 | 316 || 375 | 358
97.1% » 972% , 97.9% , 97.2% 41 175 41 372 |4 396 |1 375 |1 396
DS o67% N 960% 4 977% N 96.0% 39 175 39 365 | 364 || 370 | 364
DN o53% N 950% ~ 965% \ 950% @ 27 175 @ 27 350 | 335 || 369 | 335
945% ,» 959% , 969% , 96.8% 37 175 64 366 | 1| 442 [} 366 | 1| 393



Results — Small NDM: 02BND Summary

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations

02BND Option 1 lowest R?
Model: Summer Reduction
EUC: 02BND

LDZ: WM

Demand: WM

R2:91.8%

ILF: 31.1

Sample Points: 28

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_ SR_Model_Prediction CWV

Grouped by type of day
Type: Summer Reduction

02BND Option 2 WM
Model: Summer Reduction
EUC: 02BND

LDZ: WM

Demand: Northern 7 LDZs
R2: 95.5%

ILF: 33.9

Sample Points: 184

© ENERGY VALUE Mult_SR Model Prediction CWV.
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Results — Small NDM: 02BND Summary

Scatter Plot Histogram of residuals compared to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse — Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction_CWV
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Results — Small NDM: 02BND Summary

02BND Option 1 Highest ILF
Model: Summer Reduction
EUC: 02BND

LDZ: WS

Demand: WS

R2: 96.6%

ILF: 44.5

Sample Points: 37

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations

Grouped by type of day
Type: Summer Reduction

02BND Option 2 WS
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Demand: Southern 7 LDZs
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00 Predictions: Mult_SR_Model_Prediction_CWV
3000 - Qo422
o
200007 o 2000 06/04/22
o
5 ° ° e o ©
E: 000 %o “o 3 °
< 5 ! o @O g @ ° go o
S 15000 - £ o, © © 000 © o ° e 8
© z o ° o & o S L
& 1] 0 o 9 o £ @&
o ~ ) o [ % o O
4 Ogo ° o o %, © o
N °© 0002~ & ° o $0 ° o® %
o
-1000 - o o o ©
10000 © ° 050
o
121222 O 0, ©
-2000 1 26/09/22
o
T T T T T T T T T T T T
0.0 25 5.0 75 10.0 125 0.0 25 50 75 100 125
CWV CWV
O ENERGY_VALUE Mult_SR_Model Prediction CWV [Month period _ © AprJun_ O JukSep © Oct-Dec O Jan-Mar |
Mon-Thurs regression Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Type: Summer Reduction Grouped by type of day
Predictions: Mult_SR_Model_Prediction_CWV Type: Summer Reduction
o Predictions: Mult_SR_Model_Prediction_ CWV
°
. 17/01/23 o,
120000 o o 28/03/23
16/01/23
o 10000 ° Q0422
o
o %
o 100000 . 0% o o o
= 5000 o o © © o
s} o o o5 © L e0° © o o
;3 2 o o 0 ¢ R ° 6o ©°
I 80000 | ® 4 ° o © ©
% 2 0 9 o 09 4009 9 °
7
= & o ° % % e o 0°° o 8
Z o 8 o © © % o
B 60000 ° o & ° %% o 0 ©
o
5000 - o ° o © oy © o
o
° o o Co ° °
40000 o ©
-10000 o222, Sz
T T T T T T T
0.0 0.0 25 5.0 75 10.0 125
CWV cwv
O ENERGY_VALUE Mult_SR_Model_Prediction CWV [Month period _© AprJun_© Juk-Sep © Oct-Dec_© Jan-Mar

19



Results — Small NDM: 02BND Summary

Scatter Plot
With 95% Prediction Ellipse

d to the Normal distribution

25

N

Time series of actual and fitted demands
Type: Summer Reduction
Predictions: Mult_ SR_Model_Prediction CWV

25000

20
20000 -
>
£
L;\ =
S 15 =
2 €
£ 15000 5 z\
] = S
=1 10 &
2 o
3 &
o
m\
=" 100004 5
E]
=
0- : ]
5000 -2000 -1000 0 2022 2023
T T T T T
5000 10000 15000 20000 25000 Residuals GAS_FLOW_DAY
ENERGY_VALUE Normal * ENERGY VALUE ~ Mult_SR Model Prediction CWV
Scatter Plot Hi of residual d to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse Type: Summer Reduction
. o Predictions: Mult_SR_Model_Prediction_CWV
Observations 365 2500, 2] == = -
120000 Correlation 0,989 — 125000
p-Value <0001 N
o
> 20
Z 100000 7] \ 100000,
o \ =
g g |
5 g 154
S 80000 g <
£ s 5
o ~ <]
3 g
2 10 Zz
= 60000 -] &
o
7
A;‘\
= ™
400004 25000 | Wt LI RYYY.
A
T T T T T T T T T T T T T
0- : : : Apr May Jun  Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
o
20000 4 -10000 0 10000 2022 2023
T T T T T
25000 50000 75000 100000 125000 Residuals GAS_FLOW_DAY
ENERGY_VALUE — Nommal] * ENERGY VALUE - Mult_SR_Model Prediction CWV

20



Option 1 - Individual LDZ
analysis except NO/SC,
WN/NW and SW/WS

Lowest aggregation

@& Poor results for WM

Large changes for
some ILFs

Recommendations

Option 2 — North / South Split

Improved R? for all LDZs
Significant aggregation

Large movement in
Northern ILFs

Option 3 — As option 1 with
additional aggregation of EA/NT,
NW/NO, SW/WS/SO, EM/WM

Compromise aggregation

R2 better or close to
previous values

Fewest significant ILF
changes

Some R2 deterioration

]

Option 3 for all LDZs except EM, where Option 1 produced

better results and less aggregation

21



2.0 Gas Demand EUC Modelling Results

RESULTS: SMALL NDM 1&C EUCS




Results: Small NDM |&C Outliers

. The chart on the right shows the frequency of outliers by Small I&C Outlier Counts
month
400
— Negative outliers are where consumption was much 300
lower than the model predicted 200
—  Positive outliers are where consumption was much higher 100
than the model predicted 0 - - - = [ ] | I -
. In all LDZs we have seen an increase in positive outliers at Apr May JunJul Aug Sep Oct Nov Dec Jan Feb Mar
the beginning of the Analysis Period — the second chart 2022 2023
shows the frequency of outliers by day for April
Positive Outliers  ® Negative Outliers
—  Thisis likely due to a fall in consumption over the
Analysis Period (as a result of changes to customer . .
behaviour related to the increased price of gas) and Small [&C Outliers - April 22
warmer than normal weather 60
. There is a large number of significantly negative outliers for 40
the 19t September when the was an additional late notice 20
Bank Holiday for the Queen’s funeral 0 B _ =
—  This impacted all I&C EUC models and has been removed 0'0' Vryls Q’Q' ST AR Ao G G A A A G L s A

QY O oY QY O OV O O OV O OV O
. GERGERGERVGERGERGERVERVGER VR VGER VAR GER AR GERY
o _ o NN RN I S R S A G AN 72
. Due to ongoing high gas prices, the recommendation is to
leave all other outliers in the data Positive Outliers  m Negative Outliers
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Results: Small NDM |I&C - Schools

*  When the Algorithm Performance was carried out in Winter 22/23 the large number of schools in the
sample for Wales South and North West were found to be skewing the results

*  Theresults for Wales South 01BNI, 02BNI and 03B results were investigated as they were not as
expected, and again a large number of schools were found in the sample for Wales South and North
West

* 259 schools were removed from the sample for WS
— 66 from 01BNI out of a total sample of 378 — replaced with 88 alternative sites to maintain the sample size
— 135 from 02BNI out of a total sample of 354 — replaced with 153 alternative sites

- We are aware this has taken the sample count over the target, however, due to time constraints the extra
meters were left in

— 58 from 03B out of a total sample of 219 — it was not possible to replace these due to the limited sample

— As we have removed some sample meters from 03, we have also changed the WAR boundaries for 03W01-04 in
order to maintain the 20:30:30:20 ratio

*» 88 schools were removed from the sample for NW

— These were all removed from 02BNI and replaced with alternative sites to maintain the sample size 24



R?2 values are very similar to the previous 2 years
average with no significant changes

Sample Sizes were above the minimum for all areas
and close to the target of 385 for most LDZs with
the exception of WN

ILF values have reduced for most LDZs indicating
consumers are exhibiting more weather sensitivity

()]

n Z

2

Models are good and no alternatives were required

Results — Small NDM: 01BNl Summary

Previous 2 years used in average are 2019/20 and
2021/22

-_
Size

96.9%
97.2%
97.5%
96.8%
96.6%
97.1%
94.3%
97.3%
97.4%
97.6%
98.0%
97.2%
97.1%

N Y Y ¢ N Y N N N N CON N

97.2%
97.7%
96.7%
97.5%
97.5%
97.8%
95.5%
94.9%
97.7%
97.5%
97.4%
96.7%
97.7%

379
383
381
382
382
60
378
381
383
382
381
381

33.6
32.7
31.0
315
30.2
29.0
313
30.8
31.7
329
28.4
26.2
28.9

- 2022723 | 2022123 2022723
2years years

32.0
321
28.2
30.5
29.0




Results — Small NDM: 01BNl Summary

01BNI Scenario with highest R?
Model: Summer Reduction
EUC: 01BNI

LDZ: WM

Demand: WM

R2: 97.8%

ILF: 28.9

Sample Points: 382

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Grouped by type of day
Type: Summer Reduction

01BNI Scenario with lowest R?
Model: Summer Reduction
EUC: 01BNI

LDZ: WS

Demand: WS

R2: 94.9%

ILF: 26.5

Sample Points: 378

O ENERGY VALUE Mult_SR_Model Prediction CWV
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Results — Small NDM: 01BNl Summary

Scatter Plot Hi: of residual. npared to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse 25 Type: Summer Reduction
Observ: % Predictions: Mult_SR_Model_Prediction_CWV
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Results — Small NDM: 02BNI Summary

o1y - Yeare usedin average are 2013/20 and -__
2021/22 Size
- 2022723 | 2022123 2022723
2years years

R?2 values are very similar to the previous 2 years

: =0 968% N 96.4% 35.4 | 349
average with no significant changes except WS m 978% N 97.5% 365 374 || 373
which has deteriorated by 3.3% 957% I 96.0% 376 341 | 332
_ o B ose% ~ 97.7% « 369 36 [} 36.0
Sample Sizes were above the minimum for all areas W s » 97.2% 374 333 | 321
and close to the target of 385 for most LDZs with — . BT 373 334 | 322
the exception of WN 955% ~ 95.8% 66 36 | 327
o 965% ||| 93.2% 372 352 | 300
ILF values have reduced for most LDZs indicating 958% ~ 95.8% 372 328 | 320
consumers are exhibiting more weather sensitivity s | | oo 376 376 | 336
— The exception is NE where the ILF is 0.4 higher than e 94-50/ 375 - ! 30-1

. 270 . (o} . .

previously

Bl o72% v 965% 372 311 | 29.4
96.7% N\ 96.7% 370 328 | 314

Models are good and no alternatives were required
28



Results — Small NDM: 02BNI Summary

02BNI Scenario with highest R?

Model: Summer Reduction
EUC: 02BNI

LDZ: NE

Demand: NE

R2:97.7%

ILF: 36.0

Sample Points: 369

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction_ CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Grouped by type of day
Type: Summer Reduction
Predictions: Mult_ SR_Model Prediction_ CWV

02BNI Scenario with lowest R?
Model: Summer Reduction
EUC: 02BNI

LDZ: WS

Demand: WS

R2:93.2%

ILF: 30.0

Sample Points: 372
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Results — Small NDM: 02BNI Summary

Scatter Plot Hi of residual. npared to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction CWV
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Results — Small NDM: 03B Summary

2022723 |Av9:Prev2
years

Previous 2 years used in average are 2019/20 and
2021/22

R2 values are very similar to the previous 2 years
average with no significant changes

95.8%
96.9%
W 96.8%
96.9%

Sample Sizes were above the minimum for all areas
and close to the target for most LDZs with the

exception of WN 96.7%

97.1%
WN 93.0%

2

) Z
<

ILF values have slightly increased for most LDZs
indicating consumers are exhibiting less weather

sensitivity WAl  965%
— NO has seen a bigger increase, however we have 2 96.6%
investigated and it appears to be a result of consumer NT 97.2%
behaviour changes and not an issue with the sample or SE 97.3%

model
— This increase will be lessened by model smoothing

(®)

96.6%
W 96.1%

0n

Models are good and no alternatives were required

N
7
N\
N
7
N
7
N
—
N
N
N
7

Avg' e | 2022
years

95.8%
97.0%
95.8%
96.3%
97.2%
96.5%
94.4%
95.3%
96.6%
96.6%
96.5%
96.5%
97.1%

353
169
356
222
309
290
32
161
251
348
353
260
227

353
375
35.6
35.7
34.7
33.6
34.6
35.7
32.8
36.5
33.3
32.0
35.3

1 375
1 419
| 354
1 362



Results — Small NDM: 03B Summary

Mon-Thurs regression Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
. . . Type: Summer Reduction Grouped by type of day
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Results — Small NDM: 03B Summary

Scatter Plot Hi of residual: d to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse — Type: Summer Reduction
o 304 Predictions: Mult_SR_Model_Prediction CWV
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Results — Small NDM: 04B Summary
*  Previous 2 years used in average are 2019/20

and 2021/22 oz |AYS-PreVI 5022123 | 2022123 |AY9 PV 2022723
PAVETES 2 years
o ) 97.1% N 96.9% 318 36.3 - 39.3
* RZvalues are very similar to the previous 2 m o7 6% R p— 280 . B
. . . . . . .070 . 0 - o
years average with just a slight deterioration in
. . 0,
2 few areas (within 29%) 972% N 96.9% 252 377 | 37.0
B 5%~ 96.9% 238 37 | ] 368
_ . BE e~ 97.7% 207 378 | 365
*«  Sample Sizes were above the minimum for all oco% N o6.4% 237 341 . 36.6
areas and good for most LDZs with the 93.1% 35 36.6
. 94.8% \ 1% 37.0 !
exception of WN
95.9% N 95.4% 156 353 | 35.2
969% N 96.3% 205 34 [ 376
. IL!: values have changed very little for all LDZs 081% N 96.6% 279 - . 39.2
with no changes greater than 3 -
SE 980% N 96.6% 310 37.0 | 367
97.5% N 96.6% 244 318 [ 330
«  Model results are good with no alternatives 960% N 94.4% 162 378 . 39.0

required 34



Results — Small NDM: 04B Summary

04B Scenario with highest R?

Model: Summer Reduction
EUC: 04B

LDZ: EM

Demand: EM

R2:97.7%

ILF: 36.5

Sample Points: 207

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Grouped by type of day
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction CWV

04B Scenario with lowest R?
Model: Summer Reduction
EUC: 04B

LDZ: WN

Demand: WN

R2:93.1%

ILF: 36.6

Sample Points: 35
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Results - S

mall NDM: 04B Summary

Scatter Plot Histogram of residuals compared to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse 0 Type: Summer Reduction
/\ Predictions: Mult_SR_Model_Prediction_CWV
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2.0 Gas Demand EUC Modelling Results

RESULTS: SMALL NDM & C WAR BANDS




Small NDM: Agreed WAR Band Runs

PPM Domestic

Band 1 Non-PPM Domestic
0 to 73.2 MWh p.a. PPM I&C
Non-PPM |&C
PPM Domestic
Etl Non-PPM Domestic
73.2 to 293 MWh p.a. PPM 1&C
Non-PPM |&C

Band 3

293 to 732 MWh p.a. [EEERACUREINIES
Band 4

732 t0 2,196 MWh p.a. [EEERACREREMELS

01BPD
01BND
01BPI
O1BNI
02BPD
02BND
02BPI

02BNl

03B

04B

Band / Range 2022/23 Modelling Runs

Not generally Monthly read — no WAR Bands

Not generally Monthly read — no WAR Bands

Individual LDZs for most except NO (+NE), WN (+NW) and
WS (+SW)

Individual LDZs for most except SC (+NO), and WN (+NW)
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Results — Small NDM: 03WO01-04 Summary
—

03WO0L1 (0 to 0.418)

I
N

0

56.1%
82.3%
79.7%
81.1%
79.9%

I'4

87.4%
82.0%
78.3%
79.0%
76.8%
70.4%
77.3%
71.8%

B00EREEHEAEE0E
EEEEEEE

Sample
Size

59

A O O O U1 O 00O OO O U1 N ©
0 O B W N N N » O N O O

704 95.3%
96.2%
95.7%

95.4%

69.5
66.4 7/
68.0 \
65.8 ~» 95.5%
94.6%
95.0%

67.8 94.6%

63.3 . 90.5%
74.4 . 90.3%
69.4 . 93.0%

64.8 N 94.4%

62.3 \
67.3 \

68.9 /~ 94.0%

Sample
Size

125 | 426
131 47.7
102 46.6
63 46.5
95 | 453
76 . 45.8
111 . 47.3
120 . 44.9
66 | 455
87 . 47.6
108 . 46.6
72 . 43.0
63 | 45.0

03WO02 (0.419 to 0.490) 03WO03 (0.491 to 0.593) 03WO04 (0.594 to 1)

Sample

N 945%
N 95.2%
1 93.1%
N 94.2%
N 96.6%
N 95.7%
1| 93.2%
» 95.9%
\ 953%
1 94.6%
N 96.1%
N 95.9%
N 953%

101
106
70
71
90
112
102
64
86
89
70
58

v Y ¢Y N N N VvV ¥ ¢ ¢ ¢ N N

95.4%
92.9%
93.8%
92.9%
94.4%
92.7%
94.3%
93.8%
95.2%
95.4%
93.2%
93.4%
93.8%

60
72
37
77
60
78
929
69
92
95
58
58

l
l
U
U
0|
0|
l
l
U

25 1
24 2
22.6
22.7
22.1
21.1
22.8
22.7
22.9
234
22.5
19.9
22.4
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Results — Small NDM: 03WO01-04 Summary

*  WAR boundaries have changes since the April DESC as the removal of schools from WS required them
to be recalculated. New values are displayed at the top of slide 39

* Previous 2 years used in average are 2019/20 and 2021/22

— These values are not shown due to lack of space but drive the movement arrows

*  Many R? values are similar to the previous 2 years average particularly for W02-04

*  WAO01 has seen some fairly significant deterioration in R2, however we expect WAR band 1 to have the
least seasonality, and therefore lower R? values

*  Charts for two LDZs in W01 are show on the following slides
—  WM:03WO01 has the highest R? and a fairly good fit although some outliers are seen
— SC:03WO01 has the lowest R%. Reduced consumption over the Analysis Period is clear from the charts

*  Sample Sizes were above the minimum for all areas and good for most LDZs

* |ILF values have changed very little for W02-W04 however bigger changes have been seen for W01
— Bigger changes are expected this year, as previously Band 03 was combined with Band 04 for WAR Band Modelling

*  Model results are adequate with no alternatives required 0
4



Results — Small NDM: 03WO01-04 Summary

03WO01 Scenario with highest R2

Model: Summer Reduction
EUC: 03WO01

LDZ: WM

Demand: WM

R2: 87.4%

ILF: 62.3

Sample Points: 64

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction_ CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Grouped by type of day
Type: Summer Reduction

0O3WO01 Scenario with lowest R?
Model: Summer Reduction

EUC: O03WO01

LDZ: SC

Demand: SC

R2: 56.1%

ILF: 70.4

Sample Points: 59
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Results — Small NDM: 03WO01-04 Summary

Scatter Plot Hit of residual npared to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse Type: Summer Reduction
o & Predictions: Mult_SR_Model_Prediction_CWV
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Results — Small NDM: 04WO01-04 Summary

LDZ R2 SIS ILF R? SIS ILF R2 Sample Size| ILF R? SIS ILF
Size Size Size

T~ 94.2% 115 | 605 \ 96.4% 165 . 450 7 96.4% 170 . 31.8

oz

El

[ o [RETRT” 48 . 615 .94.1% 50 . 465 » 96.8% 53 . 335
7 90.3% 51 | 612 \ 93.3% 75 . 454 N 96.3% 67 . 33.9
m. 89.7% 64 | 592 , 96.6% 56 | 445 , 96.2% 66 . 325
m. 83.0% 43 | 596 N 93.9% 61 | 439 7 97.4% 63 . 335
-. 74.7% 46 . 65.3 . 92.9% 71 . 426 N\ 953% 71 . 32.8
;) 89.5% 57 | 63.0 .92.5% 89 . 465 N 95.9% 76 . 33.9
+ 89.5% 31 . 629 \ 92.9% 46 . 460 N 93.5% 44 . 30.6
-. 793% @ 29 . 65.3 .88.4% 62 . 469 N 94.6% 70 . 36.3
-. 72.0% 50 . 65.2 . 93.4% 89 . 468 N 96.4% 82 . 36.0
2 79.5% 52 . 65.1 .93.5% 87 . 472 '\ 95.3% 90 . 349
m. 76.5% 47 | 583 .92.5% 53 . 416 N 95.8% 75 . 317
-. 71.4% 30 |1 668 . 87.4% 67 . 480 N 94.3% 35 |1 350
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-
Results — Small NDM: 04WO01-04 Summary

*  Previous 2 years used in average are 2019/20 and 2021/22

— These values are not shown due to lack of space but drive the movement arrows

«  Many R? values are similar to the previous 2 years average particularly for W02-04

* Again W01 has seen some bigger movements in R2, however we expect WAR band 1 to have the least
seasonality, and therefore don’t always produce strong R? values

*  Charts for two LDZs in W01 are show on the following slides
-  WM:04WO01 saw the biggest reductions in R?2
— EA:04WO01 saw the biggest change in ILF

* Sample Sizes were above the minimum for all areas except EA:WO01 and NO:WO04

* |ILF values have changed very little for W02-W04 however bigger changes have been seen for W01
— Bigger changes are expected this year, as previously Band 03 was combined with Band 04 for WAR Band Modelling

*  Model results are adequate with no alternatives required
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Results — Small NDM: 04WO01-04 Summary

04WO01 Scenario with highest
reduction in R2

Model: Summer Reduction
EUC: 04WO01

LDZ: WM

Demand: WM

R2: 74.7%

ILF: 65.3

Sample Points: 46

Mon-Thurs regression
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction_ CWV

Mon-Thurs: Residual plot - Outliers: Mean+2*Std Deviations
Grouped by type of day
Type: Summer Reduction
Predictions: Mult_SR_Model_Prediction_CWV

04WO01 Scenario with biggest
change in ILF

Model: Summer Reduction
EUC: 04WO01

LDZ: EA

Demand: EA

R2: 79.3%

ILF: 65.3

Sample Points: 29
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Results — Small NDM: 04WO01-04 Summary

Scatter Plot of residual d to the Normal distribution Time series of actual and fitted demands
With 95% Prediction Ellipse Type: Summer Reduction
30 Predictions: Mult_SR_Model_Prediction_ CWV
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Conclusions

AWl NDM models have seen changes to ILFs as a result of changes in consumer
behaviour

* R2values are in line with previous years results for Consumption Band
modelling

 R2for WAR Band models are more varied and changes to aggregations and
consumer behaviour have impacted results

 All models have produced good or adequate results that can be carried forward
into model smoothing
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