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Gas Demand EUC Modelling Results

LARGE NDM BACKGROUND




Large NDM Population - AQ & Supply Point Count

Small NDM is the main component T N
) o of Tota
of the overall NDM: EUC Bands:

— Band 1 (0-73.2 MWh pa) constitutes Range Total AQ Total SP
nearly 3/4 of overall NDM (on an AQ Count
basis)

Band 1: 0 0

_ Bands 1 to 2 (0-293 MWh pa) 7L 2z
constitutes nearly 4/5 of overall NDM

Bands 1 to 2: o 9

_ Bands 1 to 4 (0-2196 MWh pa) 7728 99.75%
constitutes nearly 9/10 of overall
NDM Bands 1 to 4:

Large NDM is very much a minority Bands 5 to 9:
component of overall NDM >2,196 MWh pa 12.59% 0.02%




Population Size - April 2024 NDM

. The table below highlights the current population size (Class 3 and 4 only) for each LDZ and EUC combination

. These values are used to calculate the Target Sample Size

EUC
402 201 453 231 380 385 44 132 252 678 329 236 191

5 Al 3,914
6 Al 116 75 159 97 174 124 25 45 109 176 79 86 91 1,356
7 Al 50 32 82 36 82 55 11 27 47 42 25 30 40 559
8 Al 10 15 41 17 47 29 7 12 24 20 18 10 17 267
9 Al 0 0 1 1 2 0 0 0 1 1 2 2 2 12
Large NDM Total 578 323 736 382 685 593 87 216 433 917 453 364 341 6,108



EUC Bands / Consumption Ranges for Large NDM
(>2,196 MWh pa)

The EUC Bands and Consumption Ranges are not prescribed in Uniform Network Code and are the
responsibility of DESC to agree ahead of each Gas Year

The following summarises what DESC agreed as part of approving this year's Modelling Approach
document:

Consumption Range _
(kWh P.A.) EUCIPescrption No. of Models

Required
Bucket Band | WAR Band 1 | WAR Band 2 | WAR Band 3 | WAR Band 4 g

xx:Eyy05B  xx:EyyObWO01 xx:EyyO5WO02 xx:EyyO5WO03 xx:EyyO5WO04 5
xx:Eyy06B  xx:EyyO6WO01 xx:EyyO6WO02 xx:EyyO6WO03 xx:EyyO6WO04 5
xx:Eyy07B  xx:EyyO7WO01 xx:EyyO7WO02 xx:EyyO7WO03 xx:EyyO7WO04 5
xx:Eyy0O8B  xx:EyyO8WO01 xx:EyyO8WO02 xx:EyyO8WO03 xx:EyyO8WO04 5
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Summary of Validated Data

* Validated sample counts post-stratification — numbers provided are supply points

EUC Bands:

2023/24 data 2022/23 data

AQ Range

Source data

Domestic Domestic

0 to 73.2 MWh pa Non-Domestic 3,267 Non-Domestic 4,634
Third party provided and Domestic Prepayment 4,287 Domestic Prepayment 3,863
Class 3 (Domestic Pre-Payment only) Non-Domestic Pre-payment 6 Non-Domestic Pre-payment 2
Band 2: Domestic 476 Domestic 359
73.2 to 293 MWh pa Non-Domestic 4,239 Non-Domestic 4515
Transporter-managed and Third party provided Domestic Prepayment 1 Domestic Prepayment 1
Non-Domestic Pre-payment 0} Non-Domestic Pre-payment 1
Bands 3to 4: 293 to 2,196 MWh pa
5,519 6,201
Transporter-managed and Third party provided
Bands5t0 9: > 2,196 MWh pa
1,301 1,866
Transporter-managed and Third party provided
TOTAL 24,000 25,983

Overall, this year there were fewer sample points available for modelling. Bands 5 to 9 have been
particularly impacted which is likely to mean more modelling aggregations will be required 7




Gas Demand EUC Modelling Results

LARGE NDM CONSUMPTION
BAND RESULTS




Large NDM : Consumption Band Agreed Modelling Runs

EUC Bands: - Modelling Runs
Range

Band 5:
2,196 to 5,860 MWh pa

Band 6:
5,860 to 14,650 MWh pa 068

07B and

Band 7 and Band 8 (combined):
14,650 to 58,600 MWh pa
Band 9:
>58,600 MWh pa 098

* These Modelling Runs were amended after the initial run due to poor results

08B

0eB
07B
08B
09B

| SC_| NO | NW [ NE_ | EM | WM | WN | WS | EA | NT | SE_| SO | SW |
86 60 77 73 75 53 45

38
14
0
0

27
11
2

32
12
5
0

28
19
4
0

Individual LDZ analysis except WN (+NW) and WS (+SW)*

Individual LDZ analysis except WN (+NW), WS (+SW), EA (+NT), NT (+SE), SE (+NT), SW

(+WS) and NO (+NE)*

Individual LDZ for EM, SC (+NO+NE)*, NO (+NE), NW (+WN+WM), NE (+NO), WM (+NW),

45

28

16
1

WN (+NW+WM) Southern LDZs all grouped

N/A — Band 7 and 8 data to be used

Validated Sample Count by LDZ

75 12 32 56 91 3
29 4 12 23 19 11
13 0 4 6 4 4
10 1 5 4 2 3
0 0 0 0 0 1

26

23
11
1
0

Total

798
317
131
53
2
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Results : Large NDM Outliers

*  The chart on the right shows the frequency Large 1&C Outliers
of outliers by month 150
— Negative outliers are where consumption was 100
much lower than the model predicted 50
— Positive outliers are where consumption was 0 a 01 = = = |} I
much higher than the model predicted Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
* Inall LDZs we have seen an increase in 2023 2024
positive outliers at the beginning of the Positive m Negative
Analysis Period 06B
05B
— Potential outlier count is 39 Large NDM 40 40
models (13 LDZs x 3, 05B, 06B and 07/08B) x 30 30
the number of days in the month, so the -0 20
outlier counts are quite low
10 I | 10 I
— 05B and 06B show a similar pattern in o | I . . L 'l 0 I 1l I I (I
outliers, suggesting similar behaviour 2 § 53 § $838538¢% 5 § 53 g §53388¢5
*  We are happy that the outliers are genuine 2023 2024 2023 2024
and so the recommendation is to retain all Positive m Negative Positive m Negative

days in the Analysis Period 10



Results - Large NDM : 05B Summary
Sample Grouping - Individual LDZ
analysis except WN (+NW) and WS _

+SW

( ) z [AV9-Prevl 502324 | 2023724 [AV9- PV 2023/24
) PAVETES PAVETES

Sample Sizes are close to or equal to the

N %68% ~» 97.0% 60 428 [} 447

Previous 2 years used in average are 96.7% ~ 97.5% 76 440 || 434

2021/22 and 2022/23 B 97.1% N 96.9% 73 433 || 417

5 o _ _ BEYN 968% N 96.7% 75 432 || 410

R4 values are in line with previous years 96.9% N\ 96.1% 75 3094 1 416

(+/- 1.2%) 968% , 97.8% @ 88 450 || 427

. : B 956% /~ 96.7% 77 416 41.9

ILF values are similar to previous years o 30/" —— 8(y° ——— I 284
o (0] . (s] a .

— SO has dropped a little compared to the 97.8% , 98.5% 91 430 | 429

rest of the LDZs, however SO tends to BEE 96.1% \ 95.6% 63 450 || 456

have a low ILF compared to the other 97.1% \ 96.6% 53 398 || 36.0

LDZs for all EUCs 97.0% \ 96.1% 45 421 || 399

11



Results — Large NDM : 05B Selected LDZs

Mon-Thurs Regression by Quarter
odel Type: Summer Reduction

Mon-Thurs: Residual plot - Grouped by Quarter
Model Type: Summer Reduction

Scatter plot with 95% Prediction Ellipse
Model Type: Summer Reduction
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Results — Large NDM : 05B Selected LDZs

Mon-Thurs Regression by Weekday
Model Type: Summer Reduction

Histogram of Residuals Compared to the Normal Distribution
lodel Type: Summer Reduction

Time Series of Actual and Model Predicted Demand
Model Type: Summer Reduction
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Results - Large NDM : 06B Summary
 Sample Grouping - Individual LDZ analysis _

except WN (+NW), WS (+SW), EA (+NT), NT

* Sample Sizes are low and most LDZs

B o60% | 922% 50.6 |1 545
required some aggregation to produce BECl 930% » 936% 55 534 |1 559
adequate numbers for modelling 96.0% N 94.7% 32 517 |1 539

«  Previous 2 years used in average are Gl os1% » o53% @ 28 502 [4] ses
2021/22 and 2022/23 BE o46% N 94.0% 45 521 |1 541

89.4% » 912% @ 29 492 | 458

« R2?values are generally down a little on 962% \ 951% @ 36 523 || 542
previous years, however they are all still 96.6% \ 95.5% 35 486 || 453
considered to be good for Band 6 (90%-+) 93.9% M 90.8% o2 0.7 Ml 528

_ _ 955% N 94.4% 30 476 |1 498

— This could be a result of the falling sample 95.8% [ 93.4% = 482 1 493
count 956% | 920% @ 26 450 |1 450

* ILF values are in a similar range to previous 96.0% N 95.5% 35 466 || 446

years 14



Results — Large NDM : 06B Selected LDZs

Mon-Thurs Regression by Quarter
Model Type: Summer Reduction

Mon-Thurs: Residual plot - Grouped by Quarter
Model Type: Summer Reduction

Scatter plot with 95% Prediction Ellipse
Model Type: Summer Reduction
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Results — Large NDM : 06B Selected LDZs

Mon-Thurs Regression by Weekday

Model Type: Summer Reduction

Histogram of Residuals Compared to the Normal Distribution
Model Type: Summer Reduction

Time Series of Actual and Model Predicted Demand
Model Type: Summer Reduction
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Results - Large NDM : 07B and 08B Summary
Sample Grouping - Individual LDZ for EM, SC - _
(+NO+NE), NO (+NEJ, NW (+WN+WM), NE __

(+NO), WM (+NW), WN (+NW+WM) 9 PrV 2023/24 | 2023/24 "9 P 2023724
Southern LDZs all grouped 2 years

Sample Sizes are low as is the population BEEl 026% (1 905% 640l 64.3
_ _ N 882% |1 91.3% 36 685 || 614
— Bands 07 and 08 are combined for modelling 85.2% | 1 89.5% 41 636 1 68.1
but almost all LDZs still required aggregationto & 887% [ 91.1% @ 36 686 | 60.4
meet the minimum sample count EN 913% N 89.4% 44 638 |1 653
: : W 92.7% 89.9% 40 621 66.6
Previous 2 years used in average are 2021/22 (WM | i - !
42022/23 854% |1 904% @ 41 646 |1 66.4
an 834% | f 882% @ 49 634 || 588
R2values are generally a little better than 94.1% || 893% @ 49 556 [ 589
. [0) 0,
previous years, all results are acceptable 94.4% [l 89.8% @ 49 555 [l 586
888% « 888% @ 49 580 |1 580
ILF values are in a similar range to previous 886% ~ 888% @ 49 560 |} 56.0
years 841% |1 878% @ 49 623 || 583
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Results — Large NDM : 07B and 08B Selected LDZs

Mon-Thurs Regression by Quarter
Model Type: Summer Reduction

Mon-Thurs: Residual plot - Grouped by Quarter
Model Type: Summer Reduction

Scatter plot with 95% Prediction Ellipse
Model Type: Summer Reduction
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Results — Large NDM : 07B and 08B Selected LDZs

Mon-Thurs Regression by Weekday Histogram of Residuals Compared to the Normal Distribution Time Series of Actual and Model Predicted Demand
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Gas Demand EUC Modelling Results

LARGE NDM WAR BAND
RESULTS




Large NDM: Agreed WAR Band Runs

Band 5: 05WO1.04 EA(+NT+SE), EM(+WM), NE(+NO+NW), NO(+NE+SE), NT(EA+SE), NW (+NO+NE), SE(+NO+NE),
2,196 to 5,860 MWh pa SE(+SO+EA), SO(+SE+EA), SW(+WS+50), WM(+EM), WN(+NW+NO), WS(+SW+S0)
Bands 6,7 and Band 8 [RAAAY S

(combined): 07W01-04
5,860 to 58,600 MWh pa 08WO01-04

Individual LDZ s except SC(+NO), EA(+NT+SE), NE(+NO), NO(+NE), NT(+EA+SE), NW (+WN+WM),
SE(+SO+NT), SO(+SE+NT), SW(+WS+WM), WN(+NW+WM), WS(+SW+WM,)

12 23 36 15 86 27 30 57 24 138
| NO [ 14 23 9 60 M 25 29 31 15 100
21 21 16 19 77 26 46 25 29 126
| NE [ 22 17 19 73 NHE 2 40 30 27 124
| EM B 18 20 19 75 HEYM @ 44 60 29 31 164
21 25 16 13 75 36 35 31 25 127
1 1 6 4 12 2 3 8 4 17
10 15 4 3 32 15 19 11 8 53
12 14 17 13 56 20 25 26 18 89
4 30 46 11 91 6 29 61 20 116
12 23 19 9 63 BE3 11 19 38 13 81
10 17 12 14 53 9 26 26 23 84
10 16 8 11 45 13 28 17 22 80
160 239 240 159 798 261 389 390 259 1299

% 20.1% 29.9% 30.1% 19.9%  100.0% [HEZ 20.1% 29.9% 30.0% 19.9%  100.0%
20.0% 30.0% 30.0% 20.0% B 20.0% 30.0% 30.0% 20.0%
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Results — Large NDM: 05W01-04 Summary

Sample Sample Sample Sample
Size Size Size Size

- 1t 91.8% 1 765 N\ 96.3% | 50.8 / 96.5% 1 404 1 94.3% 1 288
DY | 02.0% 41 | 702 /7 96.1% 59 1 515 \ 97.1% 76 | 420 N 92.7% 43 | 308
7 93.4% 50 1 720 / 95.9% 56 1 486 / 96.9% 56 1 39.4 1 97.2% 47 1 281
D& . 93.4% 50 | 722 / 95.9% 56 1 498 / 97.1% 56 1 407 \ 93.4% 47 | 29.1
B\ 924% 39 | 661 \ 94.6% 43 | 477 \ 95.8% 36 | 387 \ 95.1% 32 | 265
N 92.4% 39 | 657 | 93.1% 43 | 452 \ 96.0% 36 | 375 \ 96.6% 32 | 259
N 92.4% 36 | 738 \ 93.1% 35 | 504 /, 97.1% 45 1 406 \ 952% 32 | 281
| 86.5% 30 | 639 ./ 94.6% 48 t 476 ~ 966% @ 24 1 387 | 923% @ 28 | 256
| 81.7% @ 28 | 751 1 957% 67 1 534 /, 98.1% 82 4 400 \ 96.8% 33 | 263
| 818% @ 28 | 749 1 96.1% 67 1 532 , 98.3% 82 1 398 \ 96.7% 33 | 262
EH | s06% 34 | 713 1 957% 54 1 509 / 96.6% 48 1 384 | 94.5% 36 | 245
| 80.4% 34 | 705 |1 94.6% 54 1 49.1 /, 95.6% 48 1 369 \ 96.8% 36 | 233
| 86.8% 30 | 629 , 955% 48 t 463 N 957% @ 24 | 382 | 927% @ 28 | 250
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Results — Large NDM : 056W01-04 Summary

 Sample Grouping - EA(+NT+SE), EM(+WM), NE(+NO+NW), NO(+NE+SE),
NT(EA+SE), NW(+NO+NE), SE(+NO+NE), SE(+SO+EA), SO(+SE+EA),
SW(+WS+S0), WM(+EM), WN(+NW+NO), WS(+SW+SO0)

« Sample Sizes were low, and all LDZs required aggregation. This is to be
expected due to the low population count

* Previous 2 years used in average are 2021/22 and 2022/23

* RZ2values are generally in line with previous results, however WAR Bands 1
and 4 results have fallen a little but are reasonable

* ILF values are generally down for WAR Bands 1 and 4 and up a little for WAR
Bands 2 and 3

— There is still a separation between Bands however 2 and 3 are getting quite close
23



Results — Large NDM : 05W01-04 Selected LDZs

Mon-Thurs Regression by Quarter
Model Type: Non-Summer Reduction

Mon-Thurs: Residual plot - Grouped by Quarter
Model Type: Non-Summer Reduction

Scatter plot with 95% Prediction Ellipse
Model Type: Non-Summer Reduction
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Results — Large NDM : 05W01-04 Selected LDZs

Mon-Thurs Regression by Weekday
Model Type: Non-Summer Reduction

Histogram of Residuals Compared to the Normal Distribution

lodel Type: Non-Summer Reduction

Time Series of Actual and Model Predicted Demand
Model Type: Non-Summer Reduction
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Results — Large NDM: 06-08 W01-04 Summary

06WO01 (0 to 0.32) 06WO02 (0.321 to 0.4) 06W03 (0.401 to 0.486) 06WO04 (0.487 to 1)

R =) R =5 R =
Size Size Size Size

| 83.8% | 814 | 88.4% | 63.8 < 96.3% 1 445 27 94.2% 1 30.1
m | 78.9% 52 | 85.1 /7 92.2% 69 |1 595 /7 97.9% 61 |1 429 | 91.0% 42 | | 30.1
N 86.8% 64 | 823 1 94.4% 84 't 614 1 96.9% 63 |1 434 /7 96.7% 58 |1 294
m | 78.9% 52 || 85.2 | 92.2% 69 || 585 /7~ 97.5% 61 |1 419 | 90.6% 42 || 29.1
m 1T 82.9% 44 |1 789 /7 94.7% 60 f 644 1 944% @ 29 1t 435 /7 96.4% 31 |1 30.2
1 86.1% 36 1 763 | 87.0% 35 | 599 ~» 97.3% 31 t 437 N 954% @ 25 | 295
N 86.8% 64 | 823 1 94.2% 84 't 618 1 97.0% 63 1 439 ~» 97.1% 58 ' 1 29.8
! 79.6% 64 | 822 | 93.2% 82 || 598 /~ 96.8% 59 1 442 \ 96.4% 55 | 28.8
! 72.3% 37 || 863 N 91.5% 73 | 615 ~ 96.8% 125 [ 1 432 » 97.8% 51 |1 285
! 72.3% 37 | 86.3 N 92.0% 73 | 615 ~ 97.0% 125 [ 1 43.0 7 97.7% 51 1 284
E | 787% @ 26 | 877 | 93.3% 74 || 55.6 \ 95.8% 125 | 43.7 7 96.6% 56 |1 29.8
m | 787% @ 26 | 878 | 92.9% 74 || 53.6 N 94.4% 125 | | 421 N 96.0% 56 || 285
7 85.7% 60 1t 79.7 | 94.4% 80 | 56.1 ~ 96.3% 68 1 427 N\ 94.8% 56 | 28.9
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Results — Large NDM : 06-08 W01-04 Summary

* Sample Grouping - Individual LDZ analysis except SC(+NO), EA(+NT+SE),
NE(+NO), NO(+NE), NT(+EA+SE), NW (+WN+WM), SE(+SO+NT),
SO(+SE+NT), SW(+WS+WM), WN(+NW+WM), WS(+SW+WM)

— Reminder: Band 5 sample data is included in the modelling runs for Band 6-8
WAR Bands as agreed by DESC in 2023

* Previous 2 years used in average are 2021/22 and 2022/23

* RZ2values are generally in line with previous results, however WAR Bands 1
and 4 results have fallen a little but are reasonable

* |LF values are generally similar to previous years, however WAR Band 2 has
seen some significant falls, particularly in southern LDZs

— There remains a clear separation between Bands
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NDM : 06-08 W01-04 Selected LDZs

Results — Large

Mon-Thurs Regression by Quarter Mon-Thurs: Residual plot - Grouped by Quarter Scatter plot with 95% Prediction Ellipse
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Results — Large NDM : 06-08 W01-04 Selected LDZs

Mon-Thurs Regression by Weekday
Model Type: Non-Summer Reduction

Histogram of Residuals Compared to the Normal Distribution
lodel Type: Non-Summer Reduction

Time Series of Actual and Model Predicted Demand
Model Type: Non-Summer Reduction
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Conclusions

 All Large NDM models have seen a reduction in sample data resulting in
more aggregation at LDZ level

* Modelling results for Consumption Bands are good, with no significant
deterioration in R?

* Results for most WAR Bands are fairly good, however W01 for Band 05
and Bands 06-08 in Southern LDZs have seen a deterioration in R2

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

 Are DESC satisfied with all the Gas Demand Models that have Approval
been selected for deployment in Demand Model Smoothing? Required
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Next Steps

Gas Demand Profile Approval Timeline

DESC review of Seek DESC approval
draft Gas Demand of draft Gas Demand
Profiles Profiles

Model Smoothing

and publication of

draft Gas Demand
Profiles

23 May to 7 June

10 June to 25 June 3 July
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