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Ligrure 40 Inibal Solar PV Layout

HGA's Project Roll

e Energy Modeling
e Geothermal, PV and Battery design
e Commissioning

e Measurement and Verification




Design Process: EUI Target
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Modeling Results- Predicted vs. Actual

Design Actual Utility
Modeled Data Data

Project (kBTU/SF)site (kBTU/SF)site  Accuracy
Waunakee MS 29 25.5 88%
Kromery MS 21 19.3 92%
Creekside ES 24.1 23.5 98%
Horizon 24.1 23.5 98%
Lake Mills MS 34.5 29.1 84%
Lake Mills ES 26.7 26.7 100%

Average: 93%

Oregon ES- NZE 21.7 19.2 88%



Actual Building Performance
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Actual Building Performance - Consumption
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Actual Building Performance - Production
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J Map and List | Analysis |

NBI Getting to Zero Buildings Database

Use the filters on the left to filter projects in the map, and/or select a bubble on the map to filter the table below.
Click on the Analysis tab above to see the big picture and create customized charts.

Reset Filters @

ZE Status
|| Emerging
Verified

State or Province
(Al

Alabama

Alberta

Arizona

Arkansas

British Columbia
California
Colorado
Connecticut

Ly I R

o

Building Type

(Al)

Education

Food Sales

Food Senice

Health Care (Inpatient)
Health Care (Qutpatient)
Lodging

Search

Y -

y

e ¢

R

|
W |1\\' __
; M

2 -
NZE verified greater

Mercantile (Enclosed a...

Mercantile (Retail Othe .
[y Y

PUETEY SR

]

2021 Mapbox & OpenStreetMap

Mexico

o _{ !.' 'u,?
) ol

State or Total Site Net Site
ZE Status  Province Name Certifications City Building Type Size (sf) EUI EUI
Verified CA Silver Oak Winery Sonoma Other 109,000 ”
Verified co NREL Research Support Facility Golden Office 222,000 46 1]
Verified MD United Therapeutics Unisphere Silver Spring Office 135,000 23 -1 .
Verified MO Wilde Lake Middle School Ellicott City Education 106,622 13 -1
I Verified Wil Forest Edge Elementary School Fitehburg Education 126,580 19 1]




Key Ingredients for NZE

Energy Efficlancy &

ALE. DCPART MINT OF
E"ERGY ‘ Ranewable Energy

e Geothermal (ground source) HVAC A Common Definition for
Zero Energy Buildings

e Solar PV Covering Roof

e High performance envelope
e Aggressive lighting control
e Rigorous commissioning

e Operational excellence

NREL Research Support Focility, phote credit- Bill Gillies, NREL



Interesting Design Elements

e Green bond

e No natural gas connection

e Electrochromic lighting

« ECM motor pump skid for geo pumps
o Submetering of loads

e Solar PV roof

e Advanced lighting control



Interesting Design

Solar elevation range
where glare can exist _ =

Soaolar azimuth range '
where glare can exist

Defined “glare window”
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Interesting Design

Yesterday Last Week Last Month V| Split by strategy

Consumption and Demand Reduction by Strategy

Consumption under LMS
* A ‘ u w I Load Shedding
' I Daylight Harvesting
I Occupancy Control
B Time Schedule
B Personal Control

I Task Tuning




Interesting Design Elements
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Battery Goals

Manthly Energy and Load

* Reduce peak charges —
e Self consume more solar oo

PV
+ Include microgrid capability = |

« Allow for future flexibility ol
» Limitations: long term ool
storage

lan  Feb Mar Apr May Jun  Jul Aug Sep Od Mow Dec
B 5ystem AC energy IElectricityload [T Excess generation cumulative kWh credit earned



BATTERIES CAN PROVIDE
UP TO 13 SERVICES TO THREE
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THE ECONOMICS OF
BATTERY ENERGY STORAGE

HCAW MULTUSE, CUS TOMER-SITED BAT TERIES

Demand =
CELWER THE MQST SERVICES AMD WALLIE TO Charge
CUSTOMERS AND THE GRIC Reduction Valtage
Support

Service not
possible

Time-of-Use
Bill
Management

CENTRALIZED

e TRANSMISSION
Distribution Resource DISTRIBUTION
Deferral

. Adequacy
. \ BEHIND THE METER

Transmission
Congestion Relief

Transmission
Deferral

DISTRIBUTED

B UTILITY SERVICE®
&] THE ECONOMICS OF BATTERY ENERGY STORAGE | 6



Battery Procurement

e Performance spec for 125kW/250kWh
* Pricing near $800/kWh
e Most bids disqualified for not meeting design

requirements (primarily software/control)



Selected System

e Schneider with LG Chem

(] v mi-:

Batteries EE

+ Delivered 10/14 Vel &l
r r N D
v . . m

125 KW/250 KWh system
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Solar / Battery
Interconnection Process

e |nitial submission December 2019
e Conditional approval July 2020
e Distribution study $20k

* Remote monitoring and disconnect $35k



MGE Monitoring Box

CTs and PTs in the 1600A switchboard to monitoring
the total net generation of both the solar and the
battery.
CTs and PTs for the 600A battery
MGE owned monitoring box, which includes the
following:

O Wires to each set of CTs and PTs
Shunt trip to the 1600A generation breaker
Status wires of the 1600A generation breaker
Status wires of the 2000A main breaker
Communications wire to the roof

O Radio antenna on the roof
Labor to build, install, test, and commission the
monitoring and trip setup.

(0
(0]
(0
(0



MGE's IThterconnection
Concerns

* Proper islanding and grid reconnection
e Transient impacts with MGE generation on

buss



Utility Engineer: IA
Process Recommendations

 Incorporate IEEE 1547-2018 into updated PSC 119
 Allow for more visibility of DER'’s to utility



Owner/Engineer

Recommendations
e Provide process for cost estimates prior to

submission of interconnection application

* Include battery requirements into PSC 119

o Establish common interconnection standards among

all utilities for batteries and solar



Monitoring Tools

 MGE MyMeter
« SolarEdge Monitoring

* Panel level monitoring

 BESS Monitoring
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MGE MyMeter

‘ Dashboard ‘ Notifications
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SolarEdge Monitoring
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BESS and Panel Level Monitoring
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Alex Harris, CEM

Project Manager

aharris@hga.com




