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Outline

e Focus on “meso-scale” data corresponding to our day-to-day

economic realities
o Building, utility, community, regional scales
o Monthly, annual time periods

Alaska Energy Statistics — views from the trenches
What about Heat?
What about Transport?

A few final thoughts
Prepare to be bored....or fascinated



AK Energy Statistics:
A View from the Trenches

Mini Case Study 1: Southeast Diesel
Generation



What's wrong with this picture?

l Net Generation by Fuel Type by Operators/Utilities (MWh) by AEA Energy Regions, 2014

AEA Energy Region i Coal Hydro Wind  Solar
'Aleutians 102,128 0 0 2,498 1,695 0
Bering Straits 48,287 0 0 0 3,205 0
Bristol Bay 52,816 0 0 3,908 14 0
Copper River/Chugach 42,095 0 0 74,580 0 0
Kodiak 2,019 0 0 134,174 23,323 0
Lower Yukon-Kuskokwim 59,020 0 0 0 3,912 0
North Slope 29,378 130,548 0 0 0 0
Northwest Arctic 31,297 0 0 0 4,673 0
Railbelt 325,635 3,213,640 558,292 547,735 124,092 0
Southeast -243,316 0 0 774,201 0 0
_ Yukon-Koyukuk/Upper Tanana 35,028 0 0 0 0 9
484,387 3,344,188 558,292 1,537,096 160,914 )




What's wrong with this picture?

l Net Generation by Fuel Type by Operators/Utilities (MWh) by AEA Energy Regions, 2014
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Energy Stats T2.3c

Net

Prime Generation
Utility Name . Plant Name . Intertie Name . Energy Region Fuel Type Mover - MWh u
Ketchikan Public Utilities S W Bailey SEAPA_grid Southeast DFO IC
Metlakatla Power & Light Centennial Metlakatla_grid Southeast DFO IC o
Alaska Power & Telephone Compan| Thorne Bay Plant Prince of Wales Is._grid Southeast DFO IC -24
Alaska Power & Telephone Compan|Viking Prince of Wales Is._grid Southeast DFO IC -15
EIA 923 data:
Electricity Net Generation (MWh)
Netgen Netgen Netgen Netgen Netgen Netgen Netgen Netgen Netgen Netgen Netgen Netgen
Plant Nan ~ Operator Name -¥| Januar v | Februa * | Marck ~ April ~ May ~ June ~ July | Augus - |Septemk v | Octobe * |Novemh v [Decemb ~
.|Swan Lake |[Ketchikan Public Utilities 6,081 5,488 4,965 5,322 4,653 4,321 4,086 5,081 7.857 5,721 5,891 6,723
_|Ketchikan Ketchikan Public Utilities 22458 2 0oF8 1332 1 064 1717 1 595 1 508 1875 2900 2112 21474 2 4231
|S W Bailey [Ketchikan Public Utilities -27,254 -25,859 -25,243 -23,718 -20,026 -11,936 -21,102 -16,978 -19,975 -26,406 -19,301 -25,105 I
|Beaver Falls |Ketchikan Public Utilities 2101 B.77% 5212 3.600 3.100 2071 72800  2.493 5.402 3.034|  4.000 2622
-|Silvis Ketchikan Public Utilities 1,261 1,138 1,029 1,103 965 896 847 1,053 1,629 1,186 1,221 1,394

EIA 923 instructions Year:- 20131
Form-EIA-923 e
O1N -‘ POWER-PLANT-OPERATIONS< | Approval-Exp
" Gt REPORT-INSTRUCTION S« Burden:-2.7-F
aved to this PC

Net-Generation:--Enter‘the-glgeneration-(gross -generation-minus-the-parasitic-station-load, -i.e.-station-

use). '~'If~the'monthly-station<service'load<exceeded~the<monthly-gross-ele1:r‘ = . - e

7 ~
net-generation-with-a-minus-sign.--Do-not-use-parentheses. fFor-each-month, -enter-that-amount-in-MWh.---

Generation Table
E I A 9 2 3 fo rm Gross Generation Net Generation

e Nuclear Unit Code (MWh) MWh

https://www.eia.gov/survey/#eia-923



https://www.eia.gov/survey/#eia-923

Another View from the Trenches

Mini Case Study 2: Northwest Arctic
Renewables



What's wrong with this picture?

Operators/Utilities Net Generation by Fuel Type (MWh), 2021

Plant Nam Intertie Nan' Energy Region Oil Gas
Deering Deering_grid  Northwest Arctic 679
Ambler Ambler_grid  Northwest Arctic 1,331
Kivalina Kivalina_grid  Northwest Arctic 1,874
Kiana Kiana_grid Northwest Arctic 1,715
Noatak Noatak grid  Northwest Arctic 1,853
Shungnak Shungnak_grid Northwest Arctic 1,634
Noorvik Noorvik_grid Northwest Arctic 1,963
Buckland Buckland_grid Northwest Arctic 1695.8
Selawik Selawik_grid  Northwest Arctic 2,860
Kotzebue Kotzebue grid Northwest Arctic 18343.458
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Hint
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Again, What's wrong with this picture?

Operators/Utilities Net Generation by Fuel Type (MWh), 2021

Plant Nam Intertie Nan' Energy Region Oil Gas

Deering Deering_grid  Northwest Arctic 679 0 0 0 61 43
Ambler Ambler_grid  Northwest Arctic 1,331 0 0 0 0 0
Kivalina Kivalina_grid  Northwest Arctic 1,874 0 0 0 0 0
Kiana Kiana_grid Northwest Arctic 1,715 0 0 0 0 0
Noatak Noatak grid  Northwest Arctic 1,853 0 0 0 0 0
Shungnak Shungnak_grid Northwest Arctic 1,634 0 0 0 16 0
Noorvik Noorvik_grid Northwest Arctic 1,963 0 0 0 13 0
Buckland Buckland_grid Northwest Arctic 1695.8 0 0 0 239.392 0
Selawik Selawik_grid  Northwest Arctic 2,860 0 0 0 0 0
Kotzebue Kotzebue grid Northwest Arctic 18343.458 0 0 0 2583.924 594.163
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What's wrong with this picture?

Operators/Utilities Net Generation by Fuel Type (MWh), 2021

Plant Nam Intertie Nan' Energy Region o]]

Deering Deering_grid  Northwest Arctic 679 0 0 0 61 43
Ambler Ambler_grid Northwest Arctic 1,331 0 0 0 0 0
Kivalina Kivalina_grid  Northwest Arctic 1,874 0 0 0 0 0
Kiana Kiana_grid Northwest Arctic 1,715 0 0 0 0 0
Noatak Noatak grid  Northwest Arctic 1,853 0 0 0 Q Q
Shungnak Shungnak_grid Northwest Arctic 1,634 0 0 0 16 0
Noorvik Noorvik_grid Northwest Arctic 1,963 0 0 0 13 0
Buckland Buckland_grid Northwest Arctic 1695.8 0 0 0O 239.392 0
Selawik Selawik_grid  Northwest Arctic 2,860 0 0 0 0 0
Kotzebue Kotzebue grid Northwest Arctic 18343.458 0 0 0O 2583.924 594.163
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Look at installed capacity

Installed Capacity by Prime Mover by Plant (MW), 2021
Total Fossil Fuel Internal Hydroelec Wind

Plant NameH CapaCI- Turblnﬂ Combuﬂ tric - Turbin- Solar PH
0

Ambler 1.1 0 1.1 0 0
Buckland 1.675 0 1.152 0 0.2 0.046
Deering 0.7955 0 0.37 0 0.1 0.0485
Kiana 1.2 0 1.2 0 0 0
Kivalina 1.1 0 1.1 0 0 0
Kotzebue 17.1 0 11.8 0 3.3 0.8
Noatak 1.252 0 1.252 0 0 0
Noorvik 1.649 0 1.626 0 0 0.023
Selawik 2.51 0 2.25 0 0.26 0
Kobuk 0.18 0 0.18 0 Q 0
Shungnak 1.959 o) 1.5 0 o) 0.224




Fiscal Fiscal Fuel Used Diesel kWh |Hydro kWh

Look at Community Eg Year [EgMonth|Gallons Generate @ Generate Type Generate il

Shungnak PCE 2021 1 7303 94002 0 0
Shungnak PCE 2021 ) 8330 112699 0 0
source Shungnak PCE 2021 3 9035 124409 0 0
Shungnak PCE 2021 4 9839 138106 0 0
data: Shungnak PCE 2021 5 12696 157918 0 0
Shungnak PCE 2021 6 12641 151974 0 0
PC E Shungnak PCE 2021 7 12819 160909 0 0
Shungnak PCE 2021 8 13648 176437 0 0
month Iy Shungnak PCE 2021 9 12484 166480 0 0
Shungnak PCE 2021 10 11732 146645 0 0
f AEA Shungnak PCE 2021 11 8049 108751 0 0
rom Shungnak PCE 2021 12 9075 97146 0 0
Shungnak PCE 2022 1 7444 108869 0 0
Shungnak PCE __2022 2 9691 118978 Q Q
Shungnak PCE | 2022 3 8968 111507 0 WIND 16976
Shungnak PCE | 2022 4 9481 125223 0 WIND 4659
Shungnak PCE | 2022 5 14523 125223 0 WIND 4659
Shungnak PCE | 2022 6 27862 187520 0 WIND 8
Shungnak PCE | 2022 7 12088 166939 0 WIND 39
Shungnak PCE | 2022 8 14448 205579 0 WIND 2904
Shungnak PCE | 2022 9 11006 136300 0 WIND 26128
Shungnak PCE | 2022 10 9565 118552 0 WIND 22682
Shungnak PCE | 2022 11 6786 87048 0 WIND 39492 |13
Shungnak PCE | 2022 12 5393 64116 0 WIND 34886




Fiscal Fuel Used Diesel kWh |Hydro kWh

Granular Community E§ Year [EgMonth|g]Gallons M Generate@ Generatefl Type M Generatedid
Shungnak PCE 2021 1 7303 94002 0 0
0
datatotl s 0
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Fiscal Fiscal Fuel Used Diesel kWh |Hydro kWh
Granular Community Ef Year [EgMonthElGallons M Generate@ Generatefl Type

data to
the
rescuell

This is
SOLAR.

Generation, kWh

Shungnak PCE 2021 1 7303 94002

45000
40000
35000
30000
25000
20000
15000
10000
5000
0

9 100 1 12 A 2 3

Calendar Month

Shungnak PCE 2022 11 6786 87048
Shungnak PCE 2022 12 5393 64116

0

4

WIND
WIND

Generated™

C OO OO OO0 OO Co

A |

(o}
O
~J
(o))

4659
4659

g4
2904
26128
22682
39492
34886

15



View from the Trenches

Trends vs snapshots



Trends vs Snapshots

GWh

Railbelt Net Generation, 2012-2021

6,000
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4,000 — Qil
Gas
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J Utility Solar
3.000 = Sales
2,000 — — — — }—
1,000

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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Trends can be tedious to compile

Net Generation by Fuel Type by Operators/Utilities (MWh) by AEA Energy Regions, 2014

AEA Energy Resiins
Aleutians

AEA Energy Region i Coal Hydro  Wind  Solar
7 0 0745800 3133 149 ©
0 934917023323 0 3924 ¢ O

Storage Other _Region Total

Copper Rive/AMIAh
\odiak __Bering Straits

Lower Yuk 131 n

North Slope.Copper River/Chugach

Northwdbt Akagiak

Railbelt Lower Yukon-Kuskokwim

Southeaflt _North Slope
Yukon-KbyukliR/tppestAtifa

Railbelt

Southeast
Vuknn—l(nyukuk/UpperTanan;-kodiak

Region Total

Lower Yukon-| |
North Slope i

|
Northwest Arctig, i |

i
|
5
Railbelt |

Region Total

Southeast Lower Yukon-KuskBRUMSISNS [ fiydro | Wine | so: ¢ Region Total
Yukon-Koyukuligpeidianana Bristol8aga _ Alew§pas 100042531680 105357 pR0_ 0,1Qh__ 042 3861 130476 0 0 50,277 0
Northwest Arctic Copper River/Chu; ts 050,845 ¢ 435 1971 86098 00 o 34%yor 00 138871 0
Railbelt Kodiak 2, 39082 3609 gfifha7 0 0 156009 o
Lower Yukon-Kuskobpeschi. 88" 2080543 0 0 183,470 0
Yukon-Koyukuk/UMNREh2t0Re Kodialgag 029,205 ¢ 110,4431975 0 A 000132339 25 3 0.0 -939649 o
Northwest Arctic Lower Yukon-Kuskok@3sh72 9,853 0 0 0 405 18 7,900 00 36,808 0
Railbelt North Slope 576,368 2,569,2630,339,78901,693,670 97,038 1,720 -2,8100 0 0 4,660,637 0
Southeast Northwest Arctic 19,620 048 0 748,994 00 @288 @66 768,615 o 37,498
Yukon-Koyukuk/Upesibéngna 36,969 482,672 3,022,152 952,894 0567,398% 102,001 1877 -3483,002 0 4,925,317
Southegfét 19,973 0 0 907,981 0 0 0 0 927,954
YukogfKoyukuk/Upper Tanana 36,550 0 0 0 0 17 0 0 36,567

Net Generation, GWh/{compiled from above, divided by 1000, pasted as values)

Utility
Yepr ACEP Energy Region Qil Gas Coal Hydro Wind Solar  Storage Other Total Sales
2012 Railbelt 603 417 546 32 Q 0 0 5,043 4,848
2013 Railbelt 400 379 498 117 Q 0 0 4,624 4,726
2014 Railbelt 326 [/ 3214 558 S48 124 0 0 0 4769] 4,554
2015 Railbelt 668 580 127 Q 0 0 4,721 4,545
2016 Railbelt 594 594 134 0 (2) 0 4,705 4,537
2017 Railbelt 556 532 112 0 (3) 0 4,814 4,539
2018 Railbelt 629 632 122 0 () 0 4,641 4,384
2019 Railbelt 683 651 112 0 (3) 0 4514 4,294
2020 Railbelt 722 698 97 2 (3) 0 4,662 4,356
2021 Railbelt [ 753 SR7 10 > (2) 0 4925] 4,349

6,000
5,000
4,000

<
= 3,000
O

Railbelt Net Generation, 2012-2021

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

— Utility
Solar
== Wind
== Hydro
CGas
=il

== Coal

= Sales 18



The Alaska Energy Data Gateway automates this
process...at least somewhat. (AEDG is not maintained.)

Data Search 1: Start 2: Select Dataset 3: Filter Data 4: View/Download

Net Ger

Aleutiar

Bering ¢
Bristol |
Copper
Kodiak
Lower \
North S
Northw
Railbelt
Southe
Yukon-t

Alaska Energy Statistics Table 2.3b -
Certified Utilities Net Generation by Fuel
Type (MWh) o o e

2008 Anchorage Municipal Light & Power Regulated TRUE
2008 Anchorage Municipal Light & Power Regulated TRUE
Information about electric net generation by fuel source and fuel use of ¢ 2008 Aurora Energy LLC Chena Regulated TRUE
Alaska Energy Statistics 1960-2011 Final Report (PDF) Dataset revised A 2008 Chugach Electric Assn Inc Regulated TRUE
2008 Chugach Electric Assn Inc Regulated TRUE
2008 Chugach Electric Assn Inc Regulated TRUE
DOWnload Da‘tase‘t 2008 Chugach Electric Assn Inc Regulated TRUE
2008 Golden Valley Elec Assn Inc Regulated TRUE
Southeast 19,973 0 ( 2008 Golden Valley Elec Assn Inc Regulated TRUE 1-2021
Yukon-Koyukuk/Upper Tanana 36,550 0 ( 2008 Golden Valley Elec Assn Inc Regulated TRUE
2008 Golden Valley Elec Assn Inc Regulated TRUE
2008 Homer Electric Assn Inc Regulated TRUE iy
2008 Homer Electric Assn Inc Regulated TRUE ==wind
2008 Homer Electric Assn Inc Regulated TRUE ==tiydro
2009 Anchorage Municipal Light & Power Regulated TRUE Lo
2009 Anchorage Municipal Light & Power Regulated TRUE =0

= Coal

TRUE
o L [N DN ——sales

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2009 Anchorage Municipal Light & Power Regulated
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Bonus view from the Trenches

Where’s Rooftop Solar?



Railbelt Renewables Installed Capacity
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Railbelt Net Metered (ie, BTM) Installed
Capacity (Solar PV)

14
12 _
‘Data source 4+ compiled py

10 ACEP solar technologies
% program from individual .
S utility RCA reporting” Com ol led....
©
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Megawatts

14,
12|
10

4

2 |

Railbelt Net Metered Installed Capacity
(Solar PV)

Data source — compiled by ACEP solar technologies
program from individual utility RCA reporting

e cheers for Chris

~https://www.uaf.edu/acep/files/research/solar-tech/
NetMeteringUpdate Final.pdf

0 .
2010 2012 2014 2016 2018 2020

2022

23


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=web&cd=&ved=0CDgQw7AJahcKEwiokMXlpuSAAxUAAAAAHQAAAAAQAg&url=https%3A%2F%2Fwww.uaf.edu%2Facep%2Ffiles%2Fresearch%2Fsolar-tech%2F2023NetMeteringUpdate_Final.pdf&psig=AOvVaw2O4PE5qvJk_EIAbo-4L3DR&ust=1692382639594284&opi=89978449
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=web&cd=&ved=0CDgQw7AJahcKEwiokMXlpuSAAxUAAAAAHQAAAAAQAg&url=https%3A%2F%2Fwww.uaf.edu%2Facep%2Ffiles%2Fresearch%2Fsolar-tech%2F2023NetMeteringUpdate_Final.pdf&psig=AOvVaw2O4PE5qvJk_EIAbo-4L3DR&ust=1692382639594284&opi=89978449

POSS i b I e Ta ke awa yS L — iy POWM

RATIO i |
TRuc TIONS

Much potentially useful energy data comes from fallible people.
Unreliable/uncleaned data is worse than no data. GIGO.
Clean, timely, consistent data requires sustained human effort.

Who is / should be accountable for spotting glitches and cleaning data?
o Not obvious — recall that the mighty EIA did not catch SW Bailey Plant kWh vs MWh — a
1000-fold error
o How can “peer review” be used to ensure data quality

No good substitute for people developing and sustaining relationships with
key energy data sources and the raw data therefrom. (Three cheers for P.
Haldane!)
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WHAT ABOUT
HEAT?



Heat: The Good......

e ARIS* data is now publicly available!

Three cheers
for AHFC!

e Big sample, data at individual building Ievel

O Zﬁ et;i),l;';%o?,féﬂgouse o ﬁnN mm)

mmmmmmmmmmm

l—‘N w::.-pm
8 8888888

mmmmmmmmmmmmmmmmmmmmmmmm
NNNNNNNNNNNNNNNNNN

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
ddddddddddddddddd

wa)sAg uonew.lolu] 10118y eysey, From: http://hdl.handle.net/11122/9564 26



Heat: The “Bad’...

e ARIS energy consumption “data” is mostly modeled estimates
o There has been little to zero groundtruthing of these estimates

s in the study

n modeleﬂ ating fuel usage among 297 individual house
area

mmmmm

— NN SN WO N0 D - M N O~ 0 O « ol
— AN =N O M~ 00O0 = N N O™~ 0O "A a M
-—{HHHHHHHHHNNNNNNNN

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Figure 6. Variation

500

Ilbpy

mmmmm

From: http://hdl.handle.net/11122/9564



Heat: The Missing

We have almost zero measured fuel oil consumption data.
“‘we’re working on it!” at ACEP, but it is slow going

We have almost zero publicly available fuel use data from fuel tax (exemption)
data collected by DOR
For decades, we had no publicly available demographic data from the
PFD application dataset....but now we do!
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WHAT ABOUT
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Q: Where did this chart come from?

Electric Vehicles in Alaska

2,500

2,000

1,500

1,000

500

0
6/2018 12/2018 6/2019 12/2019 6/2020 12/2020 6/2021 12/2021 6/2022 12/2022
Plug-in Hybrid Vehicles (PHEV) M Battery Electric Vehicles (BEV)

A: The good folks at Chugach Electric*



Final view from the Trenches

How might EV and Heat Pump load
increase total Railbelt electricity
demand?



Percent of EVs in Railbelt Vehicle Fleet
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ACEP scenario: 70-90%

potential EV adoption by

2050.....So what? .
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Cicilio et al. Energies, forthcoming. This slide from author.
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With 90% EV adoption in 2050.....
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Heat Pump: Central Heat Pump: Southern Heat Pump: Northern 34



With 90% EV adoption in 2050.....
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Final thoughts and a question

e This slide deck was messy because energy data is inherently messy

o Only people, applying sustained effort, can clean up messy energy data and make it accessible in
useful formats

e Our understanding of Alaska’s energy picture is messy because much data is not
collected

o Only people, working together and trusting one another, can collect, compile, and clean the heat and
transportation data that will dominate policy choices during the next 20 years

e GIGO

o Badraw datain [ [cleaning?] [ ??bad ??better ??good data out
o Bad datain [] bad policy out

m Nodatain (1?77
o Bad policy in [1 ?7?7?

e Is energy data a useful byproduct of program admin, or a primary outcome?
o Can we live with data served up one pdf at a time?
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Thank you for caring
about energy data!

Questions/Discussion




