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Energy Consumption

e 3 Building Types
o Single Family Detached
o Single Family Attached
o Low Rise Apartments
e 5 Energy Profiles Created (Hour data for whole year)
Low Residential (Single Family detached)
Base Residential (Single Family detached)
High Residential (Single Family detached)
Single Family Attached
Low Rise Apartment

TMY3 zone is Phoenix International Airport
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Study Area
Single Family — Attached

Low-Rise Apartments

Single Family — Detached
I




Residential Energy Consumption (2009 Survey)

o Hourly consumption profiles developed by Office of Energy Efficiency &

Renewable Energy
o Residential building parameters from Residential Energy Consumption Survey

u Mobile Home oy
® Single-~amily Detached e'i a )
m Single-Family Attached

Apanments in Buildings with 2 to 4 Units

| m Apardiments in Buildings wath 5§ ar Mare Units
1980 |

2009 1980 | 2009
million Btu per household thousand Biu per square foot

https://www.eia.gov/analysis/studies/buildings/households/pdf/drivers hhec.pdf



https://www.eia.gov/analysis/studies/buildings/households/pdf/drivers_hhec.pdf

Single Family Detached

Building Demand (June 21st)

Single Family Detached Single Family Detached Single Family Detached
(Low) (Base) (High)

Low Residential Energy Profile - June 21st Base Residential Energy Profile - June 21st High Residential Energy Profile - June 21st
Single Unit Single Unit




Single Family Attached Energy Consumption

e Uses: average of:
(Single Family Attached) x (# of units) [Over Estimate]

o (Single Family Attached) x (Ratio of Floor Area) [Underestimate]
Single Family Attached
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https://www.eia.gov/analysis/studies/buildings/households/pdf/drivers hhec.pdf



https://www.eia.gov/analysis/studies/buildings/households/pdf/drivers_hhec.pdf

Low Rise Apartments Energy Consumption

e Mid Rise Apartment parameters based on US DOE Commercial Reference Building Models
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Low Rise Energy Consumption

Low Rise Apartments

Low Rise Apartments Energy Profile - June 21st
Single Unit




Demand Profiles

Energy Profiles - June 21st
Single Units

—g— Lo Single Family Detached Base Single Family Detached High Single Family Detached

5ingle Family Attached Low RiseApartments




SRP Rate Schedules

Pre Solar Rates Post Solar Rates

e E-21 Residential Super Peak TOU ¢ E-27 Residential Customer Generation

o No Net Metering o Net Metering
- No Demand

e E-36 Business General Service , .
- Demand e E-36 Business General Service

> $0.02/kWh Solar Export Purchase o Demand
o $0.02/kWh Solar Export Purchase

o Demand







Solar Modeling

Solar Battery, Offset, & Bills

Helioscope EnergyToolbase




Solar Systems

Single Family Detached  Single Family Detached Single Family Detached

Aerial Imagery Source: Google Earth




Solar Systems
Smgle Fam|Iy Attached Low Rise Apartments
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Aerial Imagery Source: Google Earth




Solar Generation
]

e Suztem Size [kW | Sustem Size [kK'wW Energy Production Energy o Pre - Solar
Building Type DC) AC) (kwh] Offzet | Export [*] Rate
[*] Schedule
Residential [Low] A6 A1 E2M 3% B0 E-21 aE3.00 E-27 438.00
Residential [Baze) 74 6.4 12,605 053 s E-1 1.604.00 E-27 g20.00
Residential [High) 13.3 116 23,189 085 BV E-21 2827.00 E-27 877 .00
Single Familu Attached [Baze] 25.4 221 45 676 10122 B0 E-41 4.932.00 E-27 2.1656.00
Low Rize Apartments ha.a 512 07 655 341 el E-36 3.445.00 E-36 [2.966.00]

Pre - Solar| Post- Solar | Post - Solar
Bill [$]1 |Bate Schedule Bill [$]

Solar Generation + Battery

System Size Sysztem Battery Energy Pre - Solar Pre - FPost- Solar Po=t -
Building Type (kW DC) Size [k Packs Production Rate Solar Bill Hate Solar Bill
AC) [kwh] Schedule (%] Schedule (%]
Reszidential [Low) 36 a1 6.2 E-21 £ 863.00 E-27 $ 45000
Rezidential [Baze) 79 (.9 13,605 E-1 £ 1604.00 E-27 £ 4E3.00
Residential [High)] 13.3 1.6 23,189 E-21 $ 2527.00 E-27 $ 43600
Single Farmily Attached [Basze) 204 221 45 E7B E-21 £ 4.922.00 E-27 $ 1.134.00

Laow Fize Apartrments R3.5 A2 107 655 E-36 $ 3.445.00 E-36 $(3.622.00]

2\




Solar Generation Base Resi_dential
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Created with Energy Toolbase



Neighborhood Solar Generation

Neighborhood Energy Profile - June 21st
(Base Residential - Single family Attached - Low
Rise Apartments)

-

—a— Met Demand : Generation

Neighborhood Energy Profile - June 21st
(Base Residential - Saingle Family Attached - Low Rise Apartments)
Battery

Energy (ki)
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Smart Grid
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https://www.voltimum.co.uk/articles/building-automation-key-successful




Smart Grid: Assets & Functions
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Smart Grid: Benefits

Lower Bills
. Lower costs

+  Ratechoice No manual disconnect
= Simplified energy management
No manual reconnect

Improve Reliability = «  Reduce truck rolls

«  Faster restorations - On/Off service
= Preventative Maintenance - Storm response

Reduce O&M

No manual meter
reading

Proactive customer service Detect faults or leaks

Reduce outages

l(\znrc‘::: sesponsive CSR Consumers UTiIity «  Control cap banks
No estimated bills Engineers Conserve voltage

On demand reads «  Monitor transformers
Online tools «  Reduce system losses

In home tools «  Extend SCADA/DMS
Peak reduction

270° Benefits : 90°

Reduce carbon emissions
«  Lower energy consumption ROI

Reduce power plants needed Community — Utility Aging infrastructure

«  Peakload reductions ‘ Leaders Executives impact

Support renewable generation Improved consumer
«  Wind, solar experience
+  Support PHEV’s Impact of renewables

C tural on grid
onserve natural resources Improved planning

»  Water leak detection (CAPEX & OPEX)

*  Useful know'/vledge app’s Lower supply side costs
Energy efficient SG Network

Lower profile SG Network

http://www.tdworld.com/other-resources/3d-interoperability-multi-dimensional-benefits




CBA of Smart Grid Implementation
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Total Smart Grid Costs
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Figure 1-4
Estimated Benefits of the Smart Grid ($ in billions)

Table 1-1
Summary of Estimated Cost and Benefits of the Smart Grid

20-Year Total

| ($billion)

Net Investment Required 338 - 476
Net Benefit 1,294 - 2,028

Benefitto-Cost Ratio 2.8-6.0

http://smartenergycc.org/wp-content/uploads/2012/08/000000000001022519.pdf
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SRP Modernizing the Grid (7 Initiatives)

- Improve existing Cyber Security strategies

- Implement automated tools for WAN Monitoring

- Create and deploy an Integrated Substation LAN strategy

- Utilize a single Unified Communications infrastructure for field devices

- Expand the deployment of Distribution Feeder Automation

- Deploy an Electrical System Data Acquisition and Management for
automation and analysis

- Implement an integration bus for secure Enterprise Application Integration
between applications and databases

! https://www.vermontlaw.edu/sites/default/files/Assets/iee/SRP-Report-Final-120618.pdf



Projected Outcomes of Smart Grid Implementation

© Communications ; Generation







Microgrid: Assets & Functions

Figure 1. High-level framework illustrating the microgrid partitions
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Microgrid: Benefits

Primary Incentives Ownership

’ High Reliability
[ i Cost Reduct
e A2 (Labs, Campus)
High Reliability : e
ili i Cost Reduct
Military Installation (MissioRec ritical)
Ehen & ; Reliability (Critical Energy Policy
- EanmuiRy Infrastructure) Targets
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Public Institution A Cost Reduction
Safety)
Commercial Cost Reduction Emlssuc.)ns
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i e & 5 Renewables Investment 7
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https://www.greentechmedia.com/articles/read/3-trends-that-suggest-microgrids-are-for-more-than-just-resiliency
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CBA of Microgrid Implementation

CAPEX (€)

2 000 000

1500000 - Extra equipment
for microgrid

1000000 M Extra equipment

for smart grid

M Private network
500 000

Private network Smart Grid Microgrid

Figure 20 — CAPEX breakdown of equipment needed in three different private network configurations, apart
”u‘ from generation and storage assets (Enea Consultmg analysis based on [32, 33, 19, 34, 35, 36, 37])




Microgrid Future

Total C&l Microgrid Capacity and Implementation Spending by Region, World
Markets: 2017-2026
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Source: https://cleantechnica.com/2017/05/25/commercial-industrial-microgrids-market-set-hit-5-4-gw-2026-navigant/



















Extra Slides




Rate Schedule
E-21

Bill Date Ranges Energy Use (kWh)

End Date Season On Peak

17

$57

$1,364




Rate Schedule
E-27

Bill Date Ranges Energy Use (kWh) Max Demand (kW) Charges (%)
Start Date End Date Season 1 ; Off Peak On Peak Other nergy Demand

2017 1 )7 >

$68

$1,237




Rate Schedule
E-36

Max Demand (kW)

NC / Max




Example: IntelliGrid Deals With a Heat VWave

IntelliGrid's reakHime assessment and control capabilities will help ufili-
ties avoid a variety of problems. One example involves an especially
hot summer day, when increased customer air-conditioner use threat-
ens to boost electricity demand sharply. The fransmission system oper-
afor (1), integrating weather data with real4ime information from sen-
sors embedded in the grid, forecasts that it may not be able to meet
the coming peak load for a part of its service territory. To prevent a
shortfall, the operator calls for reduced customer usage and asks dis-
tfributed generators to sell any surplus generation. The energy service
provider (2) facilitates the curtailment request by sending a signal fo
its customers’ communication portals, offering special incentives for

customers who shed load during the peak period. In response, one
industrial customer (3) decides to shut down one of its three assembly
lines for several hours. A commercial customer (4) shifts over to an on-
site backup generator and is able fo sell some excess power back to
the utility. Several residential customers (5) have preprogrammed their
porfals to automatically dim their lights and reset their thermostats
higher in response fo such an offer; another residence, which has
rooftop solar panels, feeds electricity back onto the grid. Because the
smart grid's power and communications systems are integrated, the
utility can take advantage of all available supply- and demand-side
options and avoid an almost certain power shortfall.



Components of a Smart Grid: Functions
.

N

N \ \
' N\
\ Smart Grid ~ Smart Grid \ Determine \\ Determine

Assets Functions Impacts Benefits
(physical measures) (monetized)

Technologies, Devices, & Systems’ Intended Project performance Monetization of
Systems Functions relative to baseline Impacts
scenario

Examples: Examples: Example measures: Example metrics:

« AMI/Smart meters * Volt/VAR control * kWh reduction * Fuel savings

* Distribution * Dynamic * Peak kW reduction * Capacity savings
Automation Capability Rating * oss reductions * Reduced outage costs

* 2-way communication * Flow control » Outage reductions * Reductions in CO,,
Hg, etc.

* Smart Appliances * Intelligent line « Improved asset

* Intelligent Electronic switching utilization
Devices (IEDs) * Real-time load

Q management

https://www.energy.gov/sites/prod/files/2017/01/f34/Guidebook-Cost-Benefit-Analysis-Smart-Grid-Demonstration-Projects.pdf












