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Why a Net-
Zero Energy

Andy Weiland
OSD Business Manager
Project Champion







https://www.youtube.com/watch?v=N7TQin-OZIs&feature=youtu.be


https://www.youtube.com/watch?v=N7TQin-OZIs&feature=youtu.be
https://www.youtube.com/watch?v=N7TQin-OZIs&feature=youtu.be
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Figure 1 Initinl Solar PV Lagout

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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Past Modeling Results

Project
Waunakee MS
Kromery MS
Creekside ES
Horizon
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Oregon ES- NZE
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Trends in Energy Efficiency and Cost of Solar

®
I I I Theoretical Minimum EUI I
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Zero) Designs Designs

New Building EUI



NZE: Consumption (EUI) vs. Production (Solar)

« 30 kBTU Target - Less Energy Efficient, Less First Cost
- Huge Solar PV, High First Cost

* The sweet spot for NZE and minimal first cost is somewhere in between
 How do we find this sweet spot EUI target

* Mostly through energy modeling and collaboration with project team

« 15 kBTU Target - Extreme Energy Efficiency, High First Cost
- Less Solar PV, Less First Cost



Key Ingredients for NZE

Energy Efficlency &

LS DEPARTEENT OF
EHERGY | Renewable Enangy

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 Facility, photo credie- Bill Giilies, NREL



Great Resources

e ASHRAE NZE Design Guide

o . Advanced Energy Design Guide
e New Buildings Institute (NBI) for K-12 School Buildings
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Interesting Design Elements

» Green bond

* No natural gas connection
 Electrochromic lighting

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

» Solar PV roof

* Advanced lighting control



Interesting Design Elements

Solar elevation range
where glare can exist

Defined “glare window”

Solar azimuth range
where glare can exist



Interestmg Design Components
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Interesting Design Elements
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Interesting Design Elements

Yesterday Last Week Last Month V| Split by strategy

Consumption and Demand Reduction by Strategy

Consumption under LMS
I Load Shedding
I Daylight Harvesting
B Occupancy Control
B Time Schedule
B Personal Control

I Task Tuning




Challenges

 Extent of glazing

* Interconnection costs
* Microgrid integration
» Controls integration

« COVID-19



PV Economics

ash Flow- System Lifetime

* 14 year simple

payback

*$1.45/W installed -..|
o yyus _.-lII“"""




Battery Goals

Manthly Energy and Load

Reduce peak charges —

Self consume more solar 190000

PV &0000
Include microgrid capabillity 60000
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B Systern AC energy IElectricityload | Excess generation cumulative kWh credit earned
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Battery Use s
UP TO 13 SERVICES TO THREE
STAKEHOLDER GROUPS

E .
Backup Power Argﬁ:&;e !
"\ ‘ Spin/
| / MNon-Spin
Increased \ Reserve
PV Self- ) 0
E i Consumption ~ (8]
'.\.'. < < —
iy Frequency
Regulation
THE ECONOMICS OF ~

BATTERY ENERGY STORAGE
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w

CELWER THE MQST SERWICES AND WALLIE TO Charge
CUSTOMERS AND THE GRID Reduction Voltage
Support

Time-of-Use
Bill
Management

Black
Start

CENTRALIZED

e TRANSMISSION
Distribution Resource DISTRIBUTION
Deferral

p Adequacy
p N\ BEEHIND THE METER

Transmission
Congestion Relief

Transmission
Deferral

DISTRIBUTED

. UTILITY SERVICE®
g‘) THE ECONOMICS OF BATTERY ENERGY STORAGE | 6



w EEIT]

BV aradine, st omeea Dot Faggact Oragaes. Srheal Demeet - JO00 Py

Bptargirr | Panrarey LA Uodef Deagar o malip SO0 16T

Battery Feasibility
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Battery Feasibility

iy (1] Electricity from grid {year 1 hourly) (KWh)
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Battery Sizing Process

at 600kW PV size

Desired Desired Annual AC Nominal Electricity bill
bank bank energy Net LCOE Payback Real LCOE savings with Net
capacity power gross present (cents/kW period (cents/kW system (year capital
(kwh) (kW) (kWh/yr) value (S) h) (years) h) 1) (S/yr) cost (S)
100 50 772,085 165,549 9 13 7 65,673 1,116,690
150 75 772,085 162,373 9 13 7 67,972 1,141,460
200 100 772,085 152,162 9 13 7 69,841 1,166,800
50 25 772,085 144,906 9 14 7 61,818 1,091,360
300 125 772,085 125,619 10 14 8 72,168 1,216,330
0 0 772,085 92,687 9 14 7 57,613 1,066,590
400 200 772,085 78,738 10 14 8 72,907 1,266,440
500 250 772,085 39,509 10 15 8 73,044 1,316,540
600 300 772,085 5,085 11 15 9 73,911 1,366,640
700 350 772,085 -31,016 11 15 9 73,187 1,416,750



Battery Procurement

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

requirements (primarily software/control)



Selected System

 Schneider with LG Chem =i I EE
Batteries EE
 Delivered 10/14 ¥ I = ! 2 EES
r r r U
N

 Commissioning begins end of ,

October

125 KW/250 KWh system



Solar / Battery Interconnection
Process

* |nitial submission December 2019
» 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.

O
O
O
O




Solar Inverters -




MGE’s Interconnection Concerns

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

buss



Utility Engineer: |A Process
Recommendations

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



Owner/Engineer Recommendations

* Provide process for cost estimates prior to
submission of interconnection application

* Include battery requirements into PSC 119

» Establish common interconnection standards among

all utilities for batteries and solar
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Monitoring Tools

 MGE MyMeter
» SolarEdge Monitoring

* Panel level monitoring

* BESS Monitoring



MGE MyMeter
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SolarEdge Monitoring
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SolarEdge Monitoring
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BESS and Panel Level Momtorlng
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BESS and Panel Level Monitoring
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Ongoing Work

» Battery Commissioning

» Submetering Configuration
* Energy Dashboard

* Ongoing Commissioning

 Measurement & Verification



HGA Thank You

Mike Barnett PE, CCP
Project Manager

mbarnett@hga.com
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