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HGA’s Project Roll

 Energy Modeling

 Geothermal, PV and Battery design

C i i i Commissioning

 Measurement and Verification



Design Process: EUI Target
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M d li  R l P di d  A lModeling Results- Predicted vs. Actual
Design Actual Utility 

Project
Modeled Data 
(kBTU/SF)site

Data 
(kBTU/SF)site Accuracy

Waunakee MS 29 25.5 88%
K MS 21 19 3 92%Kromery MS 21 19.3 92%
Creekside ES 24.1 23.5 98%
Horizon 24.1 23.5 98%
L k Mill MS 34 5 29 1 84%Lake Mills MS 34.5 29.1 84%
Lake Mills ES 26.7 26.7 100%

Average: 93%
O ES NZE 21 7 19 2 88%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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NZE verified greater than 100k sq-ft (17 buildings)g q ( g )



Key Ingredients for NZE

 Geothermal (ground source) HVAC

 Solar PV Covering Roof

 High performance envelopeHigh performance envelope

 Aggressive lighting control

 Rigorous commissioning Rigorous commissioning

 Operational excellence



Interesting Design Elements
• Green bond

• No natural gas connectiong

• Electrochromic lighting

ECM kid f• ECM motor pump skid for geo pumps

• Submetering of loads

• Solar PV roof

Advanced lighting control• Advanced lighting control



Interesting Design 
El tEl t h i li htiElements• Electrochromic lighting



Interesting Design 
C tComponents



Interesting Design 
El tElements



Interesting Design 
El tElements



Interesting Design Elements
Utility Feed

Building Loads

Microgrid Feed

Battery

Solar PV



Interesting Design Elements



Solar Inverters



Battery Goals

• Reduce peak charges

S lf l• Self consume more solar 

PV

• Include microgrid capability

• Allow for future flexibility

• Limitations: long term 

storagestorage



Battery 
U  Use 
CasesCases



Battery Procurement

• Performance spec for 125kW/250kWh

• Pricing near $800/kWh

• Most bids disqualified for not meeting design ost b ds d squa ed o ot eet g des g

requirements (primarily software/control)



Selected System
• Schneider with LG Chem 

Batteries

• Delivered 10/14











Solar / Battery 
I t ti  PInterconnection Process

• Initial submission December 2019

• Conditional approval July 2020• Conditional approval July 2020

• 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 
batterybattery.

‐ CTs and PTs for the 600A battery 
‐ MGE owned monitoring box, which includes the 

following:
Wi h f CT d PTo Wires to each set of CTs and PTs

o Shunt trip to the 1600A generation breaker
o Status wires of the 1600A generation breaker
o Status wires of the 2000A main breaker
o Communications wire to the roof
o Radio antenna on the roof

‐ Labor to build, install, test, and commission the 
monitoring and trip setup.monitoring and trip setup.



MGE’s Interconnection 
CConcerns

• Proper islanding and grid reconnection• Proper islanding and grid reconnection

• Transient impacts with MGE generation onTransient impacts with MGE generation on 

buss



Utility Engineer: IA 
P  R d tiProcess Recommendations

• Incorporate IEEE 1547-2018 into updated PSC 119

• Allow for more visibility of DER’s to utility• Allow for more visibility of DER s to utility



Owner/Engineer 
R d tiRecommendations

• Provide process for cost estimates prior toProvide process for cost estimates prior to 

submission of interconnection application

• Include battery requirements into PSC 119

• Establish common interconnection standards among• Establish common interconnection standards among 

all utilities for batteries and solar



Monitoring Tools

• MGE MyMetery

• SolarEdge Monitoring

• Panel level monitoring

• BESS Monitoring



MGE MyMeter



MGE MyMeter



SolarEdge Monitoring



SolarEdge Monitoring



BESS and Panel Level Monitoring



Thank YouThanks 
YYou

Alex Harris, CEM

Project Manager

aharris@hga.com


