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Overview 
1. Summary of 2015 Load Forecast Uncertainty 

Models 
2. NYISO LFU Model for Zones A to E 
3. NYISO LFU Model for Zones F & G 
4. NYISO LFU Models for Zones H-I and J 
5. NYISO LFU Model for Zone K 
 

Draft – for discussion only 



3 © 2014 New York Independent System Operator, Inc.  All Rights Reserved. DRAFT – FOR DISCUSSION PURPOSES ONLY 

(1) Summary of 2015 Load 
Forecast Uncertainty 
Models 

Draft – for discussion only 
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Recommended 2015 LFU Models 

Draft – for discussion only 

Bin No. Probability A - E F&G H & I Zone J Zone K
1 0.62% 83.99% 79.97% 79.92% 85.43% 78.74%
2 6.06% 88.92% 86.70% 85.98% 90.02% 83.96%
3 24.17% 94.34% 93.47% 91.97% 94.40% 91.98%
4 38.30% 100.00% 100.00% 97.68% 98.42% 100.00%
5 24.17% 105.59% 106.02% 102.91% 101.92% 108.02%
6 6.06% 110.73% 111.24% 107.46% 104.75% 111.23%
7 0.62% 114.94% 115.39% 111.13% 106.76% 114.00%

2015 Low - Med 16.0% 20.0% 17.752% 13.0% 21.3%
Hi-Med 14.9% 15.4% 13.450% 8.3% 14.0%
Delta 30.9% 35.4% 31.202% 21.3% 35.3%

2015 Load Forecast Uncertainty Models
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2014 LFU Models for Comparison 

2014 vs 2015 

Draft – for discussion only 

Bin No. Probability A - E F&G H & I Zone J Zone K
1 0.62% 85.50% 82.45% 78.93% 84.49% 79.71%
2 6.06% 90.21% 88.30% 85.00% 89.29% 86.77%
3 24.17% 95.10% 94.20% 91.23% 93.97% 93.64%
4 38.30% 100.00% 100.00% 97.41% 98.31% 100.00%
5 24.17% 104.74% 105.54% 103.29% 102.02% 105.54%
6 6.06% 109.16% 110.67% 108.56% 104.81% 109.96%
7 0.62% 113.09% 115.24% 112.89% 106.35% 112.95%

2014 Low - Med 14.5% 17.5% 18.5% 13.8% 20.3%
Hi-Med 13.1% 15.2% 15.5% 8.0% 12.9%
Delta 27.6% 32.8% 34.0% 21.9% 33.2%

2014 Load Forecast Uncertainty Models
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Area Low High Low High
A - E 85.50% 113.09% 83.99% 114.94%
F - G 82.45% 115.24% 79.97% 115.39%
H - I 78.93% 112.89% 79.92% 111.13%

J 84.49% 106.35% 85.43% 106.76%
K 79.71% 112.95% 78.67% 116.77%
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(2) Model Specifications for 
Zones A-E 

 Per-unit MW data & load-weighted CTHI 
from NYISO archives, including DR impacts 

 Years: 2011, 2012, 2013 
 Months – May to September 
 CTHI – Greater than or equal to 60 
 Days – Monday-Friday, no Holidays 
 4th order polynomial 
 Total observations - 244 

Draft – for discussion only 
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2015 LFU Model – Zones A-E 

Draft – for discussion only 

Wtd CTHI Load Model Derivative
82.345031 A0 -25.7701601 1.56E+00
2.3528259 A1 1.5627425 -6.84E-02

A2 -0.0341911 9.83E-04
A3 0.0003278 -4.61E-06

MW at Ref CTHI 8385.1 A4 -0.0000012
9614.4
9820.0 2015 MW 9820.0 at 50th pct

Z' Cum Prob CTHI Per Unit 
Model

2014 PU dPU dCTHI MW/CTHI 
from Bins

MW/CTHI PU @ 
50th

-3.00 0.00135 75.29 0.9630 8248 1.18 193 0.8399
-2.50 0.00621 76.46 0.9905 8483 235 1.18 200 206 0.8638
-2.00 0.02275 77.64 1.0196 8732 249 1.18 212 217 0.8892
-1.50 0.06681 78.82 1.0501 8994 261 1.18 222 226 0.9158
-1.00 0.15866 79.99 1.0817 9264 271 1.18 230 233 0.9434
-0.50 0.30854 81.17 1.1140 9541 277 1.18 235 237 0.9716
0.00 0.50000 82.35 1.1466 9820 279 1.18 237 237 1.0000
0.50 0.69146 83.52 1.1790 10098 278 1.18 236 234 1.0283
1.00 0.84134 84.70 1.2107 10369 271 1.18 231 227 1.0559
1.50 0.93319 85.87 1.2411 10629 260 1.18 221 215 1.0824
2.00 0.97725 87.05 1.2696 10873 244 1.18 207 199 1.1073
2.50 0.99379 88.23 1.2954 11095 221 1.18 188 177 1.1298
3.00 0.99865 89.40 1.3179 11287 193 1.18 164 150 1.1494

20-Year Mean
20-Year Std. Dev

Ref MW at 50th
2015 CP
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y = -0.0097x4 + 2.7484x3 - 286.7x2 + 13104x - 216087
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Comparison of 2014 & 2015 A-E Models 

Draft – for discussion only 

Zones A-E

LFU Bin Cum Prob Bin Prob
PU MW @ 

50th

1 0.62% 0.62% 0.8399
2 6.68% 6.06% 0.8892
3 30.85% 24.17% 0.9434
4 69.15% 38.30% 1.0000
5 93.32% 24.17% 1.0559
6 99.38% 6.06% 1.1073
7 100.00% 0.62% 1.1494

Zones A-E

LFU Bin Cum Prob Bin Prob PU MW @ 
50th

1 0.62% 0.62% 0.8550
2 6.68% 6.06% 0.9021
3 30.85% 24.17% 0.9510
4 69.15% 38.30% 1.0000
5 93.32% 24.17% 1.0474
6 99.38% 6.06% 1.0916
7 100.00% 0.62% 1.1309

2015 Load Forecast Uncertainty Distribution

2014 Load Forecast Uncertainty Distribution
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(3) Model Specifications for 
Zones F-G 

 Per-unit MW data & Load-weighted CTHI 
from NYISO archives, including DR impacts 

 Years: 2011, 2012, 2013 
 Months – June to August 
 CTHI – Greater than or equal to 60 
 Days – Monday-Friday, no Holidays 
 3rd order polynomial 
 Total observations - 183 

Draft – for discussion only 
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2015 LFU Model – Zones F&G 

Draft – for discussion only 

Wtd CTHI Load Model Derivative
85.611959 A0 15.8690613 -6.15E-01
2.6316638 A1 -0.6147458 1.61E-02

A2 0.0080344 -9.95E-05
A3 -0.0000332

MW at Ref CTHI 3488.0 A4
4563.4
4714.0 2015 MW 4714.0 at 50th pct

Z' Cum Prob CTHI Per Unit 
Model

2014 PU dPU dCTHI MW/CTHI 
from Bins

MW/CTHI PU @ 
50th

-3.00 0.00135 77.72 1.0463 3770 1.32 119 0.7997
-2.50 0.00621 79.03 1.0900 3927 158 1.32 120 121 0.8331
-2.00 0.02275 80.35 1.1343 4087 160 1.32 121 122 0.8670
-1.50 0.06681 81.66 1.1788 4247 160 1.32 122 121 0.9010
-1.00 0.15866 82.98 1.2229 4406 159 1.32 121 120 0.9347
-0.50 0.30854 84.30 1.2662 4562 156 1.32 119 117 0.9678
0.00 0.50000 85.61 1.3083 4714 152 1.32 115 113 1.0000
0.50 0.69146 86.93 1.3487 4860 146 1.32 111 108 1.0309
1.00 0.84134 88.24 1.3870 4998 138 1.32 105 101 1.0602
1.50 0.93319 89.56 1.4227 5126 129 1.32 98 94 1.0874
2.00 0.97725 90.88 1.4554 5244 118 1.32 89 85 1.1124
2.50 0.99379 92.19 1.4845 5349 105 1.32 80 75 1.1347
3.00 0.99865 93.51 1.5097 5440 91 1.32 69 63 1.1539

Ref MW at 50th
2015 CP

20-Year Mean
20-Year Std. Dev



14 © 2014 New York Independent System Operator, Inc.  All Rights Reserved. DRAFT – FOR DISCUSSION PURPOSES ONLY Draft – for discussion only 

60

70

80

90

100

110

120

130

78 79 80 82 83 84 86 87 88 90 91 92 94

M
W

 p
er

 C
TH

I

CTHI

F & G Weather Response: 2015 vs 2014

Y2015 Y2014



15 © 2014 New York Independent System Operator, Inc.  All Rights Reserved. DRAFT – FOR DISCUSSION PURPOSES ONLY Draft – for discussion only 

y = -0.1157x3 + 28.024x2 - 2144.2x + 55351

2000

2500

3000

3500

4000

4500

5000

58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90

2015 LFU Model - Zones F & G
3rd Order Polynomial, Per-Unit, Jun-Aug, Mon-Fri

2011-2013

Actual Data LFU Model Poly. (Actual Data)

MW 

CTHI 



16 © 2014 New York Independent System Operator, Inc.  All Rights Reserved. DRAFT – FOR DISCUSSION PURPOSES ONLY 

Comparison of 2014 & 2015 Models 

Draft – for discussion only 

Zones F-G

LFU Bin Cum Prob Bin Prob
PU MW @ 

50th

1 0.62% 0.62% 0.7997
2 6.68% 6.06% 0.8670
3 30.85% 24.17% 0.9347
4 69.15% 38.30% 1.0000
5 93.32% 24.17% 1.0602
6 99.38% 6.06% 1.1124
7 100.00% 0.62% 1.1539

Zones F-G

LFU Bin Cum Prob Bin Prob PU MW @ 
50th

1 0.62% 0.62% 0.8245
2 6.68% 6.06% 0.8830
3 30.85% 24.17% 0.9420
4 69.15% 38.30% 1.0000
5 93.32% 24.17% 1.0554
6 99.38% 6.06% 1.1067
7 100.00% 0.62% 1.1524

2015 Load Forecast Uncertainty Distribution

2014 Load Forecast Uncertainty Distribution
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(4) Model Specifications for  H-I 
and J 

 Provided by Con-Ed 
 Per-unit MW data & TV data, including DR impacts 
 Years: 2011, 2012, 2013 
 Months – June 1 through August 15, each year 
 Days – Mon-Thurs,  no Fridays, Holidays 
 3rd order polynomial 
 Total observations - 129 

Draft – for discussion only 
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2015 LFU Model – Zone J 

Draft – for discussion only 

June-Aug 15
2011-2013 Derivative
Intercept anchored based on Goal Seek on 67th percentile A0 9.923566028 -3.93E-01
Bins based on normal assumption with no truncation A1 -0.392695251 1.06E-02
2015 Forecast for In City: 12050MW A2 0.005324444 -6.86E-05

A3 -2.28507E-05 0.00E+00
A4 0
MW 12050 at 67th pct
MW 12050 at 67th pct

Average 85.222222
Z Cum Prob  TV CE @ 67 2013 MW dMW dTV MW/tv 

from Bins
MW/tv 

from eqn PU @ 67th

Standard Devia 2.233399 -3.000 0.001350 78.52 0.8543 10294 279 1.12 250 251 0.8543
-2.500 0.006210 79.64 0.8774 10573 275 1.12 246 248 0.8774
-2.000 0.022750 80.76 0.9002 10848 268 1.12 240 243 0.9002
-1.500 0.066807 81.87 0.9225 11116 260 1.12 232 237 0.9225

4th Order Poly Model Coefficients -1.000 0.158655 82.99 0.9440 11375 249 1.12 223 228 0.9440
A0 9.921870837 -0.500 0.308538 84.11 0.9647 11624 235 1.12 211 217 0.9647
A1 -0.392695251 0.000 0.500000 85.22 0.9842 11860 204 204 0.9842
A2 0.005324444 0.431 0.66667 86.18 1.0000 12050 190 0.96 198 191 1.0000
A3 -2.28507E-05 0.500 0.691462 86.34 1.0024 12079 220 1.12 197 189 1.0024
A4 0.00 1.000 0.841345 87.46 1.0192 12281 202 1.12 181 172 1.0192

1.500 0.933193 88.57 1.0343 12463 182 1.12 163 153 1.0343
2.000 0.977250 89.69 1.0475 12623 159 1.12 143 132 1.0475
2.500 0.993790 90.81 1.0587 12757 135 1.12 121 109 1.0587
3.000 0.998650 91.92 1.0676 12865 108 1.12 96 84 1.0676
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y = -0.2301x3 + 53.994x2 - 3985.2x + 101221
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2015 LFU Model – Zones H&I 

Draft – for discussion only 

June-Aug 15
2011-2013 Derivative
Intercept anchored based on Goal Seek on 67th percentile A0 14.136284 -5.53E-01
Bins based on normal assumption with no truncation A1 -0.5533584 1.45E-02
2015 Forecast for Westchester: 1850MW A2 0.0072614 -9.08E-05

A3 -3.028E-05 0.00E+00
A4 0
MW 1850 at 67th pct
MW 1850 at 67th pct

Average 85.2 Z Cum Prob TV CE @ 67 2013 MW dMW dTV MW/tv 
from Bins

MW/tv 
from eqn PU @ 67th

Standard Deviatio 2.2 -3.000 0.001350 78.52 0.7992 1479 56 1.12 50 50 0.7992
-2.500 0.006210 79.64 0.8295 1535 56 1.12 50 50 0.8295
-2.000 0.022750 80.76 0.8598 1591 56 1.12 50 50 0.8598
-1.500 0.066807 81.87 0.8900 1646 55 1.12 49 50 0.8900

4th Order Poly Coefficient -1.000 0.158655 82.99 0.9197 1701 54 1.12 48 49 0.9197
A0 14.12335751 -0.500 0.308538 84.11 0.9487 1755 52 1.12 47 47 0.9487
A1 -0.553358367 0.000 0.500000 85.22 0.9768 1807 46 46 0.9768
A2 0.007261375 0.431 0.66667 86.18 1.0000 1850 43 0.96 45 44 1.0000
A3 -3.02756E-05 0.500 0.691462 86.34 1.0036 1857 50 1.12 45 43 1.0036
A4 0 1.000 0.841345 87.46 1.0291 1904 47 1.12 42 41 1.0291

1.500 0.933193 88.57 1.0528 1948 44 1.12 39 38 1.0528
2.000 0.977250 89.69 1.0746 1988 40 1.12 36 34 1.0746
2.500 0.993790 90.81 1.0942 2024 36 1.12 32 30 1.0942
3.000 0.998650 91.92 1.1113 2056 32 1.12 28 26 1.1113



22 © 2014 New York Independent System Operator, Inc.  All Rights Reserved. DRAFT – FOR DISCUSSION PURPOSES ONLY Draft – for discussion only 

0

10

20

30

40

50

60

77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93

Weather Response Function for Con-Ed System (Zones H & I)
MW per TV



23 © 2014 New York Independent System Operator, Inc.  All Rights Reserved. DRAFT – FOR DISCUSSION PURPOSES ONLY Draft – for discussion only 

y = -0.0442x3 + 10.77x2 - 826.29x + 21269
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Comparison of 2014 & 2015 Models 

Draft – for discussion only 

Zone J Zones H&I

LFU Bin Cum Prob Bin Prob
PU MW @ 

67th
PU MW @ 

67th

1 0.62% 0.62% 0.8543 0.7992
2 6.68% 6.06% 0.9002 0.8598
3 30.85% 24.17% 0.9440 0.9197
4 69.15% 38.30% 0.9842 0.9768
5 93.32% 24.17% 1.0192 1.0291
6 99.38% 6.06% 1.0475 1.0746
7 100.00% 0.62% 1.0676 1.1113

Zone J Zones H&I

LFU Bin Cum Prob Bin Prob PU MW @ 
67th

PU MW @ 
67th

1 0.62% 0.62% 0.8449 0.7893
2 6.68% 6.06% 0.8929 0.8500
3 30.85% 24.17% 0.9397 0.9123
4 69.15% 38.30% 0.9831 0.9741
5 93.32% 24.17% 1.0202 1.0329
6 99.38% 6.06% 1.0481 1.0856
7 100.00% 0.62% 1.0635 1.1289

2015 Load Forecast Uncertainty Distribution

2014 Load Forecast Uncertainty Distribution
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(5) Model Specifications for 
Zone K 

 Provided by LIPA-PSEG 

Draft – for discussion only 
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Z Cum Prob THI 4 MW ΔMW ΔTHI 4
ΔMW /
ΔTHI 4

MW /
 MWCP=50%

-3.0 0.13% 74.7 4,343 0.7874
-2.5 0.62% 75.9 4,410 67 1.2 58 0.7995
-2.0 2.28% 77.1 4,631 221 1.2 191 0.8396
-1.5 6.68% 78.2 4,852 221 1.2 191 0.8797
-1.0 15.87% 79.4 5,074 221 1.2 191 0.9198
-0.5 30.85% 80.5 5,295 221 1.2 191 0.9599
0.0 50.00% 81.7 5,516 221 1.2 191 1.0000
0.5 69.15% 82.8 5,737 221 1.2 191 1.0401
1.0 84.13% 84.4 5,958 221 1.5 147 1.0802
1.5 93.32% 85.0 6,047 89 0.6 147 1.0963
2.0 97.72% 85.6 6,135 89 0.6 147 1.1123
2.5 99.38% 86.2 6,224 89 0.6 147 1.1284
3.0 99.87% 86.8 6,277 53 0.6 88 1.1380

2015 LFU Model - Zone K
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2015 LFU Model – Zone K 

Draft – for discussion only 

06/02/2014 
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Zone K - MW versus THI 
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Comparison of 2014 & 2015 Models 

Draft – for discussion only 

Zone K

LFU Bin Cum Prob Bin Prob
PU MW @ 

67th

1 0.62% 0.62% 0.7867
2 6.68% 6.06% 0.8396
3 30.85% 24.17% 0.9198
4 69.15% 38.30% 1.0000
5 93.32% 24.17% 1.0802
6 99.38% 6.06% 1.1308
7 100.00% 0.62% 1.1677

Zone K

LFU Bin Cum Prob Bin Prob PU MW @ 
67th

1 0.62% 0.62% 0.7970
2 6.68% 6.06% 0.8677
3 30.85% 24.17% 0.9364
4 69.15% 38.30% 1.0000
5 93.32% 24.17% 1.0554
6 99.38% 6.06% 1.0996
7 100.00% 0.62% 1.1295

2015 Load Forecast Uncertainty Distribution

2014 Load Forecast Uncertainty Distribution
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