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Context

1.

IEEE-1547 2018 inverters based on this new equipment
standard will be available soon. States and utilities are
making decisions now.

Capabilities vs. Requirements. 1547 is an equipment
capabilities specification, not a prescriptive standard.

Voltage is contested. Ride through settings are
uncontroversial. Voltage settings have tradeoffs.

Harmonize. If we can agree on settings for mass-market
systems, we reduce complexity for installers, utilities,
manufacturers.



Context (Continued)

1. Communications capabilities are required in
1547-2018, but autonomous settings may
provide acceptable grid support at lower cost
than communications. Voltage settings that
work for most systems, most of the time, will not
require updating.

2. Our approach. Find common ground between
grid needs and customer needs. Balance utility
requirements for voltage management while
minimizing real power curtailment,
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Background

= Eqarlier versions of IEEE-1547
did not allow inverters to
ride through faults or
operate at non-unity power
factors.

» |[ncreased deployment of
inverter based DER raises
concern for voltage
management on
distribution circuits
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I[EEE 1547-2018 Voltage
Management Modes

One of these modes:

1. Constant Power Factor (default, unity)
2. Voltage-Reactive Power (volt-var)

3. Active Power-Reactive Power (watt-var)
4. Constant Reactive Power

With the potential addition of:
= Voltage-Active Power (volt-watt)
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Voltage Management: volt-var

DEFAULT CATEGORY B VOLT-VAR SETTINGS IN IEEE 1547 m Pro: COn OddreSS bo-l-h high

“ o avsvesermsen and low voltage impacts,
O e T does not create reactive

| power

j . | V3Q3133£%§ romeEv = Con: Qon result in
83 | V3I25er  Nomma ' curtailment w/o headroom,
o e AN may challenge coordination

| with traditional voltage

management
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Voltage Management Modes

Voltage-Active Power (volt-watt) Constant Power Factor

= Pro: Mitigates impacts from = Pro: Simple, Can mitigate
reconfiguring circuits, can voltage

increase hosting capacity = Con: Absorbs reactive power at

= Con: May result in curtailment all times, even when not

needed, can curtail active
power if no “headroom”
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Lessons Learned

Does volt-var affect output?

= Losing real power would mean high voltage
coinciding with peak output

= NREL's work in HECO shows real power loss is in the
range of 0.5% during high voltage periods

= Headroom in inverters can help

Does volt-var conflict with voltage regulation or IVVC?
= NREL 2016 study of PG&E and HECO
= Ameren and ComeEd studies
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Recommendations: For "Most DER”

Few DER Projects

{Potentially Large IA-URP Utility-required Profile for Site
Total MW) (site specific) « Included In site-specific Interconnaction agreement (14)
« May result from site-spacific Interconnectlion scraenings

utility -Required Profile for Distribution Service Area
Many DERs DU-URP - Included In Interconnection agreement template

{distribution utll ity specific) « Spacific to Distribution Utility's practices, e.g.,
automatic re-closing

Preferred Utility-Required Profile

1 « Conslderation of distribution and
Most DERs Preferred URP bulk system impact
{state-wide or similar) « May Include settings other than the

SRD's default values

Adopted SRD" with Default Values Source Requirements Document

N « Preferably |IEEE 5td1547-2018
B « Otherwlse: CAR21, HR14H, etc.

Source: EPRI
'Based on decision by Authority Governing Interconnection Requirements (AGIR)



GridLEB

Recommendation: volt-var

= Manges voltage using the = Consider inverter headroom

lowest reactive power to reduce potential readl

= Does not appear to conflict ~ Power losses
with other voltage = Standardized settings reduce
management confusion

= Sefting this now, even with « Recommend IEEE 1547-2018
low peneftrations, helps in the standard volt-var settings
future Category B
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Recommendation: volt-watt

= Curve starts to curtail outside = Experience from HECO as well

of 1.06 pu as modeling shows limited
= Provides “backstop” for high curtailment from volt-watt
voltage events = Needs vigilance from ufilities
» Allows grid planners to and good reporting on voltage
increase hosting capacity issues
* Should eliminate need for = Regulators should consider
direct confrol voltage reporting if requiring

volt-watt
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THANK YOU

Ric O'Connell
ric@gridlab.org

www.gridiab.org
@GridLab_Energy

Smart Meter
A communication
gateway between
the Smart Grid
and the home.

Geothermal
Heat Pumps

Reduces HVAC and
water heating energy

requirements by 30%.

Home Energy Manager
The central nervous system

for the net zero energy home "

helps homeowners optimize Solar Photovotaic

energy consumption. 3 kW to 4 kW solar array
on the roof to meet energy
requirements of the home.

Small Wind
Supplementary renewable
generation.

Energy Efficient Lighting
High efficiency CFL, LED and
OLED lighting.

~= Demand Response Appliances
High efficiency Energy Star Appliances shed
load from the grid and help consumers save

money during peak demand.
GE Heat Pump i SEoH G
‘lys:st;:smt:;f the Battery storage for backup
energy of a conventional power and peok loads,
electric water heater.

GE Water Filtration
Filters, conditions and monitors
home water usage.

imagination at work




