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Advice 6614-E-A 
(Pacific Gas and Electric Company ID U 39 E) 
 
 

Public Utilities Commission of the State of California 

Subject: Supplemental: Pacific Gas and Electric Company’s Proposed Anti-
Islanding Options Guidance Section for its Interconnection 
Handbooks Pursuant to R. 17-07-007 Rule 21 Working Group 4 
Decision 21-06-002 Ordering Paragraph 14  

Purpose 

Pacific Gas and Electric Company (PG&E) hereby submits this supplemental Tier 2 
advice letter to propose an anti-islanding options guidance section, pursuant to California 
Public Utilities Commission (CPUC, Commission) Decision (D.) 21-06-002, Ordering 
Paragraph (OP) 14 (on Proposal 18-f).  The guidance section, once approved, will be 
incorporated into PG&E’s Distribution Interconnection Handbook and Transmission 
Interconnection Handbook as “Appendix E - Conditions That May Trigger Direct Transfer 
Trip (DTT).”  
 
This supplemental advice letter replaces the original advice letter in its entirety and 
includes revisions to the guidance section submitted in AL 6614-E in compliance with OP 
14 to provide more detail in the examples.  The revised guidance section has been 
provided in Attachment A to this advice letter. 
 
Background 
 

Rulemaking 17-07-007  
 
Rulemaking 17-07-007 the Order Instituting Rulemaking to Consider Streamlining 
Interconnection of Distributed Energy Resources and Improvements to Rule 21, was 
initiated in late 2017 where “the primary objective in this proceeding is to streamline 
the interconnection application process, which the adopted proposals aim to 
accomplish.1” 
 
In the original scoping memo and subsequent refinements, the proceeding was broken 
into three phases. The issues to be addressed in the first phase was further divvied 

 
1  D. 21-06-002 Background, p2 
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up between four working groups.  Each Working Group convened with the 
Commission, the IOUs2 and various other parties over a period, culminating in a final 
working group report.  That report was then used to inform the Commission in the 
preparation of a final decision addressing implementation of the various working 
group’s issues. 
 
Pertinent to this advice letter, the November 16, 2018, Assigned Commissioner’s 
Amended Scoping Memo and Joint Administrative Law Judge Ruling (Amended 
Scoping Memo) revised the scope and schedule for this proceeding in response to the 
Motion of the California Solar & Storage Association (CALSSA). 
 
Working Group Four 
 
Working Group Four first convened February 12, 2020, with twelve subsequent in-
person and virtual meetings. On August 13, 2020, representatives of Working Group 
Four filed the final Working Group Four Report (Report). The final Working Group Four 
Report was submitted August 12, 2020.3 As noted in the Report, parties and other 
stakeholders participated in discussion of and developed proposals on the issues, 
including Proposal 18-f.4 
 
Issue 18 was included as related to this advice letter and was among four issues 
identified in the Amended Scoping Memo.  It is: 
 

Issue 18:  Should the Commission adopt changes to anti-islanding screen 
parameters to reflect research on islanding risks when using UL 1741-certified 
inverters in order to prevent unnecessary mitigations?   If yes, what should those 
changes entail?5    
 

Rule 21 defines islanding as: 
 

Island; Islanding: A condition on Distribution Provider’s Distribution System in 
which one or more Generating Facilities deliver power to Customers using a 
portion of Distribution Provider’s Distribution System that is electrically isolated 
from the remainder of Distribution Provider’s Distribution System.6 
  

The isolation is often the result of a system fault, and can create unsafe situations on 
the distribution grid for utility personnel and other customers.  
 

 
2  The IOUs, or investor-owned utilities, consist of Pacific Gas and Electric Company, Southern 

California Edison Company, and San Diego Gas & Electric Company.  
3 WG 4 Report dated August 12, 2020. 
4  IBID p4 
5  IBID p6, 11 
6  Current Rule 21 sheet 26 

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M345/K416/345416776.PDF
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And anti-islanding in Rule 21 is defined as: 
 
Anti-Islanding: A control scheme installed as part of the Generating or 
Interconnection Facility that senses and prevents the formation of an Unintended 
Island. 7 
 

Currently Rule 21 Screen L includes an islanding test. 
 
Also, Rule 21 in discussing Screen L notes, “PG&E will temporarily apply anti-
islanding tests until the resolution of Issue 18* in R. 17-07-007, Working Group Four 
Report made effective in PG&E’s tariffs.”8 
 
By way of background, the Report notes: 
 

If a fault occurs on the distribution system, any Distributed Energy Resource (DER) 
connected to the system must quickly de-energize (or go off-line) so that there is 
not an unintentional “island” formed (i.e., a portion of the distribution grid remains 
energized).  Unintentional islanding, which is defined as an unplanned island that 
last greater than two seconds, is a concern....” [and goes on to describe five risks 
that result from islanding.]9  
 

While individual inverters must be certified as being anti-islanding, the Report goes on 
to explain a specific area of concern that needs to be addressed in Issue 18: 

 
Anti-islanding capability has always been tested on the individual inverter level per 
the test procedures of IEEE 1547.1.  Recent research [footnote 22] has shown that 
there may be distribution system concerns that affect the ability of an individual 
inverters to successfully detect an island.  For instance, it has been shown that 
interactions between inverters and rotating machines can decrease anti-islanding 
effectiveness.  It has been shown that some anti-islanding algorithms may be more 
effective than others, and different algorithms have less to do with any individual 
inverter (since all are certified to have adequate individual anti-islanding 
capabilities) and more to do with a variety of different types of interactions between 
equipment on the distribution system.  As a result, it is becoming clear that 
unintentional islanding is a distributions system issue, and yet individual inverters 
are being called on to address the issue. 
 
Footnote 22: Gonzalez, A. Ellis, M. Ropp, C. Mouw, D. Shutz and S. Perlenfein,  
“Unintentional Islanding Detection Performance with Mixed DER Types,” Sandia 

 
7  IBID sheet 26 
8  IBID sheet 159 
9  Report p14  
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National Laboratories report SAND2018-8431, July 2018, 
https://www.osti.gov/servlets/purl/1463446M10. 
 

Additionally, some DER that use non-inverter based “rotating machine” types of 
generators, PG&E conducts additional screening of [such] DERs for the risks of 
islanding, and when those DERs fail those screens they may be required to install 
reclosers on machine generators and/or Direct Transfer Trip (DTT) at the substation 
so that they can be shut down or separated from the transmission system during a 
grid outage or fault, for which the customer is required to pay.  This can add significant 
costs in the interconnection (~$500,000 for DTT and ~$80,000 for recloser) and 
significant delays (18-24 months).  It is claimed this requirement can impact project 
economics.11  
 
As a result of the above concerns, Nine Proposals (Proposals 18-a through 18-i) were 
presented in the Report to address the anti-island concerns raised in Issue 18.  
Proposal 18-f is the subject of this advice letter. 
 
Proposal 18-f is to “Develop a Guidebook of Anti-islanding Options” whereby “the 
CPUC, utilities, and developers should work together to develop a guide that provides 
anti-islanding options, clearly identifies the cost of each option, and sets out the 
circumstances when it will be required.” p13 

 
In the Report’s Proposal Discussion, the Working Group recommends: 
 

Costs in this “Interconnection Guidebook” should be all-inclusive.  The Guidebook, 
while not a binding regulatory document, should provide clear guidance to project 
developers so that they know exactly what circumstances will trigger a requirement 
for DTT [Direct Transfer Trip] and what circumstances or steps can be taken to 
avoid DTT.  There should be clear metrics and examples provided so that 
developers do not have to guess about potential requirements. 

 
Utilities should not be allowed to require more than what is in the Guidebook unless 
they demonstrate the need for additional measure in a timely manner.   For 
instance, if the Guidebook says that DTT is not required if an end of the line fault 
[EOL] can be seen and the generator tripped in 120 cycles (two seconds), then the 
utility should not be able to deviate from that without clear written explanation as 
to why something more than the Guidebook recommendation is needed. 

 
The Guidebook could also provide explanations of the different utility 
interconnection systems and requirements (e.g., why PG&E’s system is different 
from the other utilities and what that means in practice), and many of the other 
issues covered in the Background Section of this report to provide context to 

 
10  Report p21 
11  Report see p17 
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developers and others, as well as much more clear guidance on likely requirement 
and options to prevent unintended islanding.12  

 
Decision 21-06-00213 
 
Decision 21-06-002 was issued to address the remaining Phase 1 issues including 
those from Working Group 4.  Pertinent to this advice letter, it address Proposal 18-f.  
On this proposal D. 21-06-002 notes: 
 

Our objectives throughout this proceeding have been improving efficiency, 
transparency, certainty, and clarity. [Footnote 105: D.20-09-035 at 2.] We find [the 
guide] to be a reasonable proposal, as it could improve both transparency and 
clarity for developers in the PG&E service territory. However, we revise the 
proposal such that it is only applicable to PG&E because, unlike PG&E, neither 
SDG&E nor SCE perform anti-islanding screening based on Sandia studies. 
[footnote 106: Report at 41-42. See also SCE Opening Comments, December 18, 
2020 at 12-13 and SDG&E Opening Comments, December 18, 2020 at 12-13.] 
Proposal 18f should be adopted with the modification that it is not applicable to 
SDG&E or SCE. No later than 90 days from the issuance of this decision, PG&E 
shall initiate discussion of this guide. One year from the issuance of this decision, 
PG&E shall submit a Tier 2 Advice Letter seeking approval of the guide, the 
request for approval shall describe stakeholder and Energy Division 
collaboration.14 

 
Ordering Paragraph 14 
 
In D. 21-06-002, OP 14, the Commission directs that: 
 

14. Proposal 18f is adopted and only applies to utilities that perform enhanced 
anti-islanding screening based on Sandia studies. Required utilities shall work 
with developers and the Commission’s Energy Division to develop a guide 
that provides anti-islanding options, clearly identifies the cost of each 
option, and sets out the circumstances when it will be required. No later 
than 90 days from the issuance of this decision, Pacific Gas and Electric 
Company (PG&E) shall initiate discussion of this guide. Not later than one 
year from the issuance of this decision, PG&E shall submit a Tier 2 Advice 
Letter seeking approval of the guide. The request for approval shall 
describe stakeholder and Energy Division collaboration. 
[emphasis added] 
 

  

 
12  Report see p41 
13  D. 21-06-002 - Decision Addressing Remaining Phase I Issues - Issued June 4, 2021 
14 D. 21-06-002 p48 

https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M387/K064/387064665.PDF
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Discussion of the Guide and Collaboration with the Energy Division 
 
PG&E made several attempts to reach out to stakeholders to solicit discussion and 
comment on the guide.  At the June 24, 2021, Smart Inverter Workshop, PG&E 
presented a slide deck on its proposals.    In early August 2021 and mid-January 
2022 PG&E reached out to parties, but received no feedback.  PG&E was in 
discussion with Energy Division throughout this time-period.   PG&E is proceeding 
to submit the guide proposal in this advice letter. 

 
Advice Letter 6614-E 

Advice Letter 6614-E was submitted on June 3, 2022.  While no protests were 
received, PG&E received questions from the CPUC requesting more detail and 
clarification, as noted in the next section below.  

This Advice Letter 

Attachment A to this advice letter proposes a guidance section to comply with OP 
14, which will be included in both PG&E Transmission- and Distribution- 
Interconnection Handbooks following the effective date of this advice letter.   
 
As previously noted, the guidance section has been revised in this supplemental 
advice letter to include more detail in the examples.     
 

Protests 

Pursuant to GO 96-B, General Rule 7.5.1., PG&E request to maintain the original protest 
and comment period designated in Advice Letter 6614-E and not reopen the protest 
period. 
 
Effective Date 

Pursuant to General Order (GO) 96-B, Rule 5.2, this advice letter is submitted with a Tier 
2 designation. PG&E requests that this Tier 2 supplemental advice submittal become 
effective on December 12, 2022, to coincide with anticipated implementation of these 
updates into PG&E’s online application portal, YourProjects. 

Notice 

In accordance with General Order 96-B, Section IV, a copy of this advice letter is being 
sent electronically to parties shown on the attached list and the parties on the service list 
for R.17-07-007.  Address changes to the General Order 96-B service list should be 
directed to PG&E at email address PGETariffs@pge.com.  For changes to any other 
service list, please contact the Commission’s Process Office at (415) 703-2021 or at 
Process_Office@cpuc.ca.gov.  Send all electronic approvals to PGETariffs@pge.com.  



Advice 6614-E-A - 7 - September 29, 2022 
 
 

   
 

Advice letter submittals can also be accessed electronically at: 
http://www.pge.com/tariffs/. 

 
  /S/    
Sidney Bob Dietz II 
Director, Regulatory Relations 
 
Attachment:  

Attachment A: Appendix E - Conditions That May Trigger Direct Transfer Trip 
(DTT) 

 
cc: Service List R.17-07-007 
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Conditions That May Trigger Direct Transfer Trip (DTT) 
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 Internal  

 

The following conditions and configurations may result in the need for generation DTT and can be used 
as a general guide of when DTT is required. This is not an exhaustive list; detailed studies are required 
to finalize DTT requirements. 

Transmission Interconnections 

Transmission interconnections do not enable active anti-islanding therefore will require DTT in many 
cases. Refer to the following figures for typical DTT interconnections listed under Configurations. 

Note: The DTT configurations are specifying distribution interconnections but can also apply to 
transmission interconnections. 

Distribution Interconnections requiring transmission DTT 

Distribution interconnections may require DTT under the following conditions, refer to Distributed 
Generation Protection Requirements Bulletin TD-2306B-002 for specific requirements. 

• Existing aggregate generation > 50% of minimum gen to load ratio. 

• Mix of certified (UL1741SA/SB) and uncertified generation (synchronous machines and wind- 
turbine generation) 

• Distribution Substation Transmission Source configuration. 

• Radial – Generation is tied to a bus via a dedicated transmission line, there is only one 
source. 

• Loop station with one source or two sources (for contingencies assume one source is 
out of service) 

• Station with three sources (DTT would not be required from the transmission sources) 

Distribution Generation Protection Requirements Bulletin (TD-2306B-002) is linked to PG&E’s 
Distribution Interconnection Handbook (DIH) and is updated to include any changes to the evaluation 
screens or protection requirements. 

Configurations 

Radial 
In this configuration, the generator will island the Distribution Substation if Circuit Breaker (CB) A is 
opened. Mitigation could consist of DTT initiated from CB A open status, Station A bus differential, and 
line protection relays. A CB Maintenance switch is not required in this case since it’s the only source; if 
the breaker is open the generator should be off-line. 

https://www.pge.com/includes/docs/pdfs/shared/customerservice/nonpgeutility/electrictransmission/handbook/TD-2306B-002.pdf
https://www.pge.com/includes/docs/pdfs/shared/customerservice/nonpgeutility/electrictransmission/handbook/TD-2306B-002.pdf
https://www.pge.com/includes/docs/pdfs/shared/customerservice/nonpgeutility/electrictransmission/handbook/distribution-interconnection-handbook.pdf
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Two Terminal 

In this configuration the generator is tripped from the line relays on either end. Station A or B bus 
differential tripping and CB Open status could be included with a separate Relay Cut-Out (RCO) to allow 
gen tripping when the opposite terminal CB is open. RCO is a two positions selector switch. When RCO is 
operated to “Cut-In” position, then DTT would be enabled from bus differential tripping and when RCO 
is operated to “Cut-Out” position, then DTT would be disabled from bus differential tripping. 

Each of the source stations can have three or more sources. If the source station has two 
sources only, then source station will be considered as a loop station and additional condition 
for loop with one source open (discussed later in the section) has to be considered. If the 
source station has only one source, then it would be considered radial and radial configuration 
conditions (discussed above) would apply. 

Source station can have any bus configuration (such as double bus, breaker and a half, ring bus 
etc.) 

 
 
 

Two Terminal 
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Loop Station Configuration 
 

In this configuration the generator could island the Distribution Substation if CB A or CB132 is open and 
then CB B is opened. The generator is tripped via DTT which is initiated from either the CB status, bus 
differential or line protection relays from either side. In this configuration DTT is only required if one of 
the sources from Station A or Station B is unavailable. In order to simplify the DTT scheme, the DTT can 
remain cutout until either the Station A or Station B sources is opened at which point the in-service 
source terminal DTT is cut-in. 

 
 

 
Loop Station Configuration 

 
 

Loop with one Source 

In this type of loop configuration, the generator could island the connected load if the path from the 
generator to the system is opened. This can occur if Station A, CB A or either CB 132 or CB 112 is 
opened. To prevent an island under these conditions DTT can be initiated from the CB open status, the 
bus differential and line protection relays from each of the breakers. It should be noted that when CB B 
is closed and has a source behind it, DTT from CB A, and CB 132 will be cut-out. 
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Station with Three Sources 

For interconnection with three sources DTT would not be required from the transmission terminals, 
however, hardwire DTT may be required at the interconnection station. 
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Substitute Breakers 

If a breaker is substituted for above configurations, then the substitute breaker should provide the same 
DTT trip functions as the original breaker. 

 
 
Approved Communication mediums 

The signal can be carried via various means sorted by viability. 

• Digital Telephone lease line 

• Pros – Rely on local telco infrastructure 

• Cons –Communication circuit may not be protection grade, may not operate 
during a fault., Installation of costly equipment, reoccurring monthly lease line 
cost can be expensive. Installation can take six months or more. 

• Unit costs – For single DTT application, unit cost is $300k per terminal. 
Communication medium for DTT application may include T-1 lease or equivalent 
communication medium (like Multiprotocol Label Switching (MPLS)). The cost 
does not include T-1 lease or equivalent cost that can vary widely. 

• The cost is based on 2022 unit-cost and could vary based upon yearly 
inflation. 

• Wireless Spread spectrum 

• Pros – Cost effective installation, no external communication channel required. 

• Cons – Line of sight for transmitter and receiver required. Limited effective 
distance. 

• Unit costs - For a single DTT application, unit cost is $400k for substation and 
$150k for the generation facility. For each repeater station unit cost is $100k. 

• The cost is based on 2022 unit-cost and could vary based upon yearly 
inflation 

• Fiber Optic 

• Pros – Reliable fast communications. 

• Cons – Fiber and equipment installation can be costly and expensive. 

• Unit costs – Underground or Overhead costs $1.5 million up to 1 Mile. Each 
additional mile is an extra $1 million. 

• The cost does not include ageing pole replacement to run fiber 
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• Microwave 

• The cost is based on 2022 unit-cost and could vary based upon yearly 
inflation. 

• Pros – Fast communications 

• Cons – Equipment and installation can be costly and time consuming. 

• Unit costs – Microwave Tower: $500k, Each Additional Dish: $300k 

• The cost is based on 2022 unit-cost and could vary based upon yearly 
inflation. 
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