-
SO0k

tegr a ti n g A @) Sempra Energy utility”

[ EE R R R R R R R R R R RN R R N R R RN R R R R R AR R R NN RN AR R L A A A e e s s R AN S SRR AR N NS RE RN

Thomas Bialek, PhD PE
Chief Engineer




| fd
d fOr' S_DGE

)
A g Sempra Energy utility”

P
L
I‘IIII‘II‘IIII‘II‘IIIIII“I'III.I'I.IIIll'lll‘l-' _'.1'- lllllll FEAEE S F AR AR

III'II'!‘E"F EEE EIENESENEEEEEEEEEEEE
EREEEE IEEENEEEEEN

Recent events surpass previous forecasts of net load
and afternoon ramp with high solar PV on the system.
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* Provide customers with
approximately 45% renewable
energy mix (California’s leading
utility

* 172,000+ private solar systems
generating 1200 MW,

* Approximately 47,000 plug-in
electric vehicle, PEV’s, in the !
San Diego region

* 84 MW of batteries installed

* 1.5 million smart electric meters
(+~900k gas meters) serve over
3.4 million people
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DER Deployment
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Solar PV Investment at SDG&E

* ~2,500 systems installed each month
* SDG&E invests ~$2M/year to expedite

NEM interconnections L/]Ak W hh W\,
ol i i

13,200
Maximum AB Voltage

Solar PV Distribution System Challenges = : , ,
_ Vottagh l Upper ANS Range
°* DER generation should have the 12400 |
same characteristics as traditional . ..
generation H o
T Nominal Voltage

4 Widespread PV penetration Can Iead to 11"‘;9;)6:00/\ 10:19:12 AM 11:02:24 AM 11:45:36 AM 12:28:48PM 1:177 1:55:12PM
operational issues - Volt/VAr control,
intermittency

°* Smart inverters are a good first step Upper ANSI Renge

Voltage - \}
* Investment in Storage and EV can

compliment PV
Nominal Voltage
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Residential Solar Customer

Key Takeaways:

|

. Renewable energy has

. Residential customers

Energy usage is not the
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key indicator to cost of
service

changed how and when
people use energy

with solar have maximum
15-min demands that are
around 40% higher than
those without solar

Average Residential Solar Customer

S8pm

Residential

A

TOU Period

. The majority of residential

solar customers (67%)
Saw an increase in
demand the second year
after solar adoption
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C701-537-3, 120 kW @ PF=1,

PV/kVA=1.6
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INTEGRATION OF DER .

FactOrs Determining Impact iiiiiiiiiiiiiiiiiiiiiiiiiiiiii

* Location on the Circuit Generation

(0]
* Near Substation vs End of Circuit l +A5 Yo

* Circuit Rating

— 4 kVvs12kV
* Type of Circuit

- CVR

— Urban vs Rural
* Circuit minimum loading

* High vs Low

* Circuit X/R ratio at location
* High vs Low

°* Aggregate DG capacity

* Voltage Regulation Equipment




Leveraging DER for Distribution Services Sb6s
Missing Process Steps  —

+ System to assign location id
» Distribution Interconnection System
»  System to track abnormal operation and assign temporary id
*  Advanced distribution management system
»  Participant group
*  Primacy determination
* Plug & play DER
APV system from one manufacturer performs the same as another manufacturer
»  Same for energy storage and other DERs
»  Consistent predictable behavior
+ System to calculate available DER to mitigate need
* Link to hosting capacity line sections
» Leverage customer generation GIS layer
» Eliminate infeasible options
. 1,200 kVAr cap bank = 574, 4.8 kW PV systems, * 0.9 pf, VAr priority & smart inverters, 2.76 MW total PV
*  Measurement error £ 2%
+ 3 phase unbalanced load flow analysis
*  Dynamic analysis
* Forecasting a line section need based upon need or planned outage
* Real and reactive power
*  Voltage
*  AMI for operations, SCADA data
* Latency issues
*  Forced outage requires real-time need determination and control
»  System to send need
»  Communication to individual, plant level or aggregator via IEEE 2030.5
*  Edge device must be enabled to respond to commands
*  Cyber security
*  Measurement and verification methodology
*+ Compensation mechanism
*  Tariff
+  Contract



Questions?
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Residential Generation C/01-537
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