Perspectives on Wind to Heat
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How did we get here?

 Natural Attributes * Must innovatelllll

* |nvest in infrastructure
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Two Perspectives on Innovation!

Customer ( clean low cost energy) Utility (keeping lights on)

All progress is precarious, and the solution of one problem
brings us face to face with another.

Martin Luther King 1963

If once a man indulges himself in murder,

Very soon he comes to think little of robbing,

And from robbing he comes next to drinking,

And sabbath-breaking, and from that to incivility and procrastination

Thomas de Quincey, english essayist and author
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Chaninik Wind Group Villages
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“We try our best to keep up
with costs of fuel and lights,
in order to have

transportation for surviva

I”

-Sarah

“Installing wind turbines will be great
because of high prices of stove oil is too
high. Helping reduce electricity bills would
help to buy oil to keep the houses warm.”

-Paul

:es Listen/Ask/Don’t Assume




Wind-Diesel Smart Grids

Ethamsat (othear options
avalatsbe)

Smart Meter Collector & ZigBee Master
* Connects 10 MAS sarver vis Inlemet
* Connects with up 1o —1500 Meter Nodes
wia wirsless cormmunication
* Controls local ZigBee slave devioes (wircless)
an command from Smant Grid Controlier

(sevwls reasurenend Jata W e

EnergySman Sarver)

Usar Display

* Sman Ged Controller

Remote Servers:
. * MAS Sarvar
* EnergySmart Server

Battery for Local Ereegy Storage
ZigBee shve
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Supplement to Hallucination #1.:

revenues

Customer Impact
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Utility Impact
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Find Funding; Adapt Technology;
& Build Local Capacity
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Wind Heat Smart Grids Components

.......

— » Wind turbines (400% penetration)

*Electric Thermal Storage
(distributed) (Steffes)

* Controls and integration

*Energy Storage for wind only/diesel

off operations
3}5. Jds :"'.\\
i I . SEER W
| ‘. -~ \.,;Q:::
i\
« EBR
N [
.
- | 325 ' -
N
)
. Intelligent Energy Systems
Ies Anchorage, Alaska
dennis@iesconnect.net



( Load moves UP\
and DOWN

Grid Regulation

General idea: Wind and Load are varying
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5800,000

Models--Costs & Benefits

3700,000

$600,000 +

§500,000 +

® Diesel Fuel
" Total
» Delta Heat to Diesel Case

5400,000

= Final cost (community)

$300,000

§200,000 +

§100,000 +

s_ -
Diesel Base Case Kong Baseline W-D-Storage Big Wind + Stoves Big Wind (3%) +

Case 1 More Stoves
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Electric Thermal Storage
il
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Separation Between Utility and Customer \ ”””

- The customer can control the draw down of 699 // o
49

thermal storage. ||||||
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Flexible
- Distributed Or Dispatchable
- Hybrid

- The Utility can fill the thermal storage as it
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Robust
- Mesh network requires no communication
infrastructure. 6\
- Multiple units provide natural stability. ?
- 00
Proof of Concept for Other Dispatchable

Loads
Icons by Zlatko Najdenovski
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Sending lo 37
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Time

04:47.002
04:47.085
04:47.171
04:47.262
04:47.351
04:47.437
04:47.538
04:47.658
04:47.758
04:47.840

3=>0470000097H
3=>0470000099H
3=>0470000109H
3=>0470000114H
3=>0470000117H
3=>0470000119H
3=>0470000123H
3=>0470000133H
3=>0470000135H
3=>0470000136H

0013A200:4078CBB1 LO 37 3 49
0013A200:4078CBB5 LO 37 3 45
0013A200:4078CAEE LO 37 3 39
0013A200:4078CB50 LO 37 3 40
0013A200:4078CAE8 LO 37 3 30
0013A200:4078CAE6 LO 37 3 47
0013A200:4078CBB7 LO 37 3 45
0013A200:4078CAFQ LO 37 3 49
0013A200:4078CB54 LO 37 3 42
0013A200:4078CAF8 LO 37 3 41

ms.
ms.
ms.
ms.
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ms.
ms.
ms.
ms.
ms.

Human Readable Message
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Sending
Sending
Sending

Camaddma

Lo
lo
lo
lo
lo
lo
lo
lo
lo
lo

37
37
37
37
37
37
37
37
37
37

=

3=>04 /000009 /N
3=>0470000099H
3=>0470000109H
3=>0470000114H
3=>0470000117H
3=>0470000119H
3=>0470000123H
3=>0470000133H
3=>0470000135H
3=>0470000136H
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Stove update rate stove @ 50 milliseconds

Machine Radio Instructions

0013A200:4078CBB1
0013A200:4078CBB5
0013A200:4078CAEE
0013A200:4078CB50
0013A200:4078CAE8
0013A200:4078CAE6
0013A200:4078CBB7
0013A200:4078CAF0
0013A200:4078CB54
0013A200:4078CAF8

Response
LO 37 3 49 ms.
LO 37 3 45 ms.
LO 37 3 39 ms.
LO 37 3 40 ms.
LO 37 3 30 ms.
LO 37 3 47 ms.
LO 37 3 45 ms.
LO 37 3 49 ms.
LO 37 3 42 ms.
LO 37 3 41 ms.
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Energy Storage Power Flows (Battery

and ETS)
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Visualization
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= Village: 228 kW
LR: 17.5 kW

50 kw

v Kongiganak

net? : Power Flows Diesels & Heat y Turbine Status State of...

online 250 kW 18kw ETS

current

== Diesels 115 kW

200 kW
== Wind -0.30 kW
150 kW 4 R Y BESS 0kw
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100 kW
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0kw
07/25 07/26 07/26 07/27
12:00 00:00 12:00 00:00

v Kwigillingok

net? ; Power Flows Diesels & Heat Turbine Status State of...

current No data ETS

== Diesels 131 kw

online 200 kW

== Wind -0.25 kW
== Station 2.75kw
LR 1.68 kW

== Village 126 kW
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WIND GROUP

Kipnuk Light Plant

Utility Dashboard

Meter Details

Report Details

Manage Users Manage Content Outage Analysis

METER ID: 0480000006 Ping this Meter
Account Number: 04850003 VS TR
Address: CF Kipnuk Water Sewer Washeteria 3 Ping Status:
Kipnuk, AKX, 99614
Disconnect
Disabled: N
Meter Type: electric
Rate: Commercial
Alerts Consumption Data Register Details Interval Data
Interval Data
Timeframe: Available Channels: Options:
From:  20312.04-26 “WhOeliverad Grouping: None ~|
“VARnDelivered m .
To: 2013-04-27 KVAh - Calculation: Average ;"
/) -
[ Go RO o X Export csv.

Average values from 2013-04-26 to 2013-04-27

value

%0’15 02:45 05:15

11:00
kVA: 3.690 kVA

07:45 10:15 12:45 15:15 17:45 20:15 22:45

| KVA

SAIC Smart Grid as aService

On-Demand Meter Reading

Last Read:
04/27/2013 01:00 AM AKDT

Register Read:
275.8 kWh
Multiplier:

120

Total Consumption:
33096.0 kWh

| Read this Meter

View a Different Meter

Meter 1D:

| View Details |
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urrent System Outages:

feters Out: 1 (1.00 %)

feters Restoring:0 (0.00

feters Online: 166 (S5,
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