Item 5: Smart Inverters
Joint IOUs’ Initial Proposal 
ICA Working Group

Summary of Recommendations
· The ICA WG concurred that the volt/var function with reactive priority should be incorporated into the ICA tool.
· The ICA WG had concurred that evaluating the impact of the volt/watt function in to ICA and particularly on impact to interconnected DER nameplate capacity
· The ICA WG concurred that there is need to evaluate the ramp rate and soft reconnect function and their impact to ICA
· The evaluation would then be used to determine automation tool requirements (Requirements on the CYME tool, Synergy Tools, etc.)
· The studies would include:
· Evaluation of the Rule 21 volt/var function with reactive power priority, evaluation of the proposed Rule 21 volt/watt function and evaluation of the Rule 21 Soft Star with Ramp control function
· Evaluation of the requirements for such as CYME and Synergy 
· Evaluation on a system wide implementation plan of ICA with Smart Inverters
· The ICA WG concurred that due to the timing of when Smart Inverter with reactive priority will be available on the market, the studies to be completed in Q2-2018 for a potential system wide implementation on Q4-2018 through  Q2-2019

Introduction and Background

In DRP Demonstration Project A, the IOUs performed a high level analysis utilizing the Smart Inverter reactive power functions. Due to the timeline associated with the completion of Demo A, the studies needed additional coordination in terms of methodologies and limitations.   During the July and August ICA working group meetings, the various smart inverter function were discussed and consensus on which functions should be further evaluated for including into the ICA tool was reached. 

Discussion
In the August ICA working group meeting, the various smart inverter function were discussed and a concurrence was reached on which smart inverter function should be further investigated to determine their impact into ICA and determine how the ICA tools such Cyme and Synergy would need to be modified to allow automation of the Smart Inverter in the tools.  Table 1- Smart Inverter function shows the function which the ICA working group concurred on for further investigation. 

 [image: ]
Table 1 – Smart Inverter Functions
In its evaluation, the IOUs will baseline the analysis utilizing of each function utilizing the default settings being proposed as part of the CA Rule 21 Smart Inverter Working group.  These function and their default settings are as follows:
Volt-Var with reactive power priority
For the volt-var function with reactive priority evaluation, the curve depicted on Figure 1- Rule 21 reactive power volt/var curve will be used to baseline the impacts of the volt/var function to ICA values as well as to evaluate the impact to the reactive power flow and need of the distribution system.


Figure 1- Rule 21 reactive power volt/var curve
Further evaluation will be conducted as follows:
1. At 44% maximum reactive power as shown in the diagram below to evaluate the higher level of reactive power draw on the distribution system



2. At adjusted high voltage of 105% as shown below
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3. At 44% reactive power and 105% voltage as shown 



The evaluation should be conduction on at minimum three feeders:
1. Short feeder with high peak, medium and low recorded load
2. Medium feeder with high peak, medium and low recorded load
3. Long feeder with high peak, medium and low recorded load

Volt-Watt Function
For the volt-watt function, the curve depicted on Figure 2 – proposed Rule 21 volt/watt curve will be used to baseline the impacts of the volt/watt function to ICA values 


Figure 2- Proposed Rule 21 Volt/Watt Curve
The evaluation will be based on:
1. Exclusively using only the volt/watt curve as shown in Figure 2
2. Combination of the volt/var curve as shown on figure 1 and the volt/watt in figure 2.  

The evaluation should be conduction on at minimum three feeders:
1. Short feeder with high peak, medium and low recorded load
2. Medium feeder with high peak, medium and low recorded load
3. Long feeder with high peak, medium and low recorded load
Ramp Rate and Soft Start Controls
For the Soft Start with Ramp Control function,  the default settings on Figure 3- Rule 21 Ramp Control Default Settings will be used to baseline the impacts of the these functions to ICA values.
[image: ]
Figure 3- Rule 21 Ramp Control Default Settings

The evaluation should be conduction on at minimum three feeders:
1. Short feeder with high peak, medium and low recorded load
2. Medium feeder with high peak, medium and low recorded load
3. Long feeder with high peak, medium and low recorded load

Conclusion and Next Steps
The ICA working group concurred that these studies should be completed by end of Q2-2018 (6/30/2018) and should include:
· Report on the findings of the evaluation
· Tool implementation requirements
· System wide implementation plan. Depending on the findings of the study and the requirements for tool development, a system wide implementation for Smart Inverter function may be Q4-2018 to Q2-2019
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Connect/Reconnect Ramp-up rate: Upon starting power into the
grid, following a period of inactivity or a disconnection, the inverter
shall be able to control its rate of increase of power from 1 to 100%

maximum current per second. The default value is 2% of maximum
current output per second
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Function Phase  Timing

Supports  

Higher ICA 

Values

Supports Higher 

Connected KW(KVA) 

Values

Comment Limintations

Further 

Investigated

Anti-Islanding I Q4-2017 NO NO Safety Functions Requirement NO

Low/High Voltage Ride-

Through

I Q4-2017 NO NO System Contribution NO

Low/High Frequency Ride-

Through

I Q4-2017 NO NO System Contribution NO

Dynamic Volt-Var 

Operations (Watt priority)

I Q4-2017 Partially Partially

Produces all real (KW) first and only 

reactive power if inverter has capacity 

remaining

Watt Priority Reduces Ability 

To Support Voltage Control

NO

Dynamic Volt-Var 

Operations (Reactive 

priority)

Extended 

Phase I

Q4-2018 - Q4 

2019

Yes Yes

Rule 21 does not require  oversize. 

Reduction on real power when 

reactive power absorved

Pending IEEE 1547.1  or CA 

stakeholders suport to 

activity earlier in CA

YES

Ramp Rates Controls I Q4-2017 Evaluate No May support the flicker ICA limitation YES

Fix Power Factor I Q4-2017 Yes Yes

Rule 21 does not require  oversize. 

Reduction on real power when 

reactive power absorved

Deactivated, may connflict 

with voltage control

NO

Reconnect via soft start I Q4-2017 Evaluate NO May support the flicker ICA limitation YEs

Communciation Capability II Q4-2018 NO NO

Not intended to mitigate the 

violations which limit ICA

Capability Only  - Not a 

requirement to apply

NO

Frequency Watt III Q4-2018 No NO System Contribution Same as Volt/Watt NO

Voltage/Watt III Q4-2018 NO Yes Will Reduce Real Power Production

Likely not available unitl Q3-

2018. 12 months after 

approval of Phase III AL.

YES

Monitor Key Data III Q4-2018 No NO Information

Capability Only  - Not a 

requirement to apply

NO

DER Cease-to 

Energy/Return to service

III Q4-2019 NO NO Control

Pendinng IEEE 1545.1 

Standard Development- 

Capability Only

NO

Limit Maximum Active 

Power Mode

III Q4-2019 NO NO

Not intended to mitigate the 

violations which limit ICA

Pendinng IEEE 1545.1 

Standard Development- 

Capability Only

NO

Scheduling Power Values 

and Modes

III Q4-2018 NO NO Scheculing Capabilities Capability to Schedule Only NO
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