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PARTICIPANTS HAVE A DUTY TO INFORM THE IEEE

Participants shall inform the IEEE (or cause the IEEE to be informed) of
the identity of each holder of any potential Essential Patent Claims of
which they are personally aware if the claims are owned or controlled
by the participant or the entity the participant is from, employed by, or
otherwise represents

Participants should inform the IEEE (or cause the IEEE to be informed)
of the identity of any other holders of potential Essential Patent Claims

Early identification of holders of potential
Essential Patent Claims is encouraged

IEEE SA 3555¢ion 08 June 2021 — Slide 1 < IEEE
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WAYS TO INFORM IEEE

Cause an LOA to be submitted to the IEEE SA (patcom@ieee.org); or

Speak up now and respond to this Call for Potentially Essential Patents
If anyone in this meeting is personally aware of the holder of any patent
claims that are potentially essential to implementation of the proposed

standard(s) under consideration by this group and that are not already the

providing relevant information to the WG Chair

IEEE ASSOCIATION 08 June 2021 — Slide 2 < IEEE
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OTHER GUIDELINES FOR IEEE WORKING GROUP MEETINGS

All IEEE SA standards meetings shall be conducted in compliance with all
applicable laws, including antitrust and competition laws.

Don’t discuss the interpretation, validity, or essentiality of patents/patent
claims.

Don’t discuss specific license rates, terms, or conditions.

Relative costs of different technical approaches that include relative costs of
patent licensing terms may be discussed in standards development meetings.

Technical considerations remain the primary focus.

Don’t discuss or engage in the fixing of product prices, allocation of customers,
or division of sales markets.

Don’t discuss the status or substance of ongoing or threatened litigation.

Don’t be silent if inappropriate topics are discussed. Formally object to the
discussion immediately.

For more details, see IEEE SA Standards Board Operations Manual, clause 5.3.10 and
Antitrust and Competition Policy: What You Need to Know at
http://standards.ieee.org/develop/policies/antitrust.pdf

IEEE ASSOCIATION 08 June 2021 —Slide 3 ¥ IEEE
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PATENT-RELATED INFORMATION

The patent policy and the procedures used to execute that policy
are documented in the:

IEEE SA Standards Board Bylaws
(http://standards.ieee.org/develop/policies/bylaws/sect6-7.html#6)

IEEE SA Standards Board Operations Manual
(http://standards.ieee.org/develop/policies/opman/sect6.html#6.3)

Material about the patent policy is available at
http://standards.ieee.org/about/sasb/patcom/materials.html|

If you have questions, contact the IEEE SA
Standards Board Patent Committee
Administrator at patcom@ieee.org

IEEE SA 5552w 08 June 2021 — Slide 4 ¥ IEEE
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IEEE SA COPYRIGHT POLICY

By participating in this activity, you agree to comply with
the IEEE Code of Ethics, all applicable laws, and all IEEE
policies and procedures including, but not limited to, the

IEEE SA Copyright Policy.

Previously Published material (copyright assertion indicated) shall not be
presented/submitted to the Working Group nor incorporated into a Working Group
draft unless permission is granted.

Prior to presentation or submission, you shall notify the Working Group Chair of
previously Published material and should assist the Chair in obtaining copyright
permission acceptable to IEEE SA.

For material that is not previously Published, IEEE is automatically granted a license
to use any material that is presented or submitted.

IEEE SA &5%00n NOVEMBER 2019 < IEEE
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IEEE SA COPYRIGHT POLICY

The IEEE SA Copyright Policy is described in the IEEE SA Standards Board Bylaws and IEEE
SA Standards Board Operations Manual

- |EEE SA Copyright Policy, see
Clause 7 of the IEEE SA Standards Board Bylaws
https://standards.ieee.org/about/policies/bylaws/sect6-7.html#7
Clause 6.1 of the IEEE SA Standards Board Operations Manual
https://standards.ieee.org/about/policies/opman/sect6.html

IEEE SA Copyright Permission

- https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/permissionltrs.zip

IEEE SA Copyright FAQs
- http://standards.ieee.org/faqs/copyrights.html/

IEEE SA Best Practices for IEEE Standards Development
- http://standards.ieee.org/develop/policies/best practices for ieee standards development 051215.pdf

Distribution of Draft Standards (see 6.1.3 of the SASB Operations Manual)
- https://standards.ieee.org/about/policies/opman/sect6.html

10/29/2024 Tank Pressure Coordination Working Group 11
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Membership and quorum check (19)

Nabi Almeida

Didier Hamoir

Robert Reepe
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David Rohrer
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Mason Rush
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Membership Addition: Attend last 2 meetings
Membership Retention: Attend 3 of last 5 meetings
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Chair Report

* PAR Approved by NesCom 2/15/2024
* Fall 2024 is WG’s second meeting
* PAR Expires 12/31/2028

57 A

myproject Welcome, Jeremy Van Horn ¥ @ g — Menu

= View/Manage PARs System Date/Time: 12-MAR-2024 05:24 UTC-12

Warning: Use of the browser back button may result in unsaved data or unexpected behavior. Use system navigation buttons or menus.

Draft/Rejected PARs PARs Submitted to NesCom Approved/Active PARs
n Standards Development Method:  All PARs v O SeeallPARs  @© See my PARs
Showing 1-1 of 1
¢ Project Number ¢ Project Title ¢ Project Type $ Committee ¢ Approval Date ¢ Expiration Date
PC57.12.39 Standard for Requirements for ...[+]  Revision PE/TR/Dist-WG(C57.12.39 © 15 Feb 2024 31 Dec 2028
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Approval of Spring 2024 Meeting Minutes

Distribution Transformer Subcommittee
Task force | Working Group Report

Document £: 571235

Document THia: Tank Pressurs Coordination

Chalr: Carlos Gaytan Vics-Chalr Jeramy Wan Homn
Secretary

Current Draft Selng Worked Onc 1.0

Masting Dats: March 12, 2024
Attendance: Mambers

Guests

Tovtal

List of Mambars:

Garytan Carlas Grandbois
‘Wan Horn Jeremry Hamair
Almeidz Mabsi ksack
Arteaga Javier Klaponski
Byala Alejanadro Larison
Brodeur Samue Macias
Broaks Leffrey Mznzke
Browsan Darren Meza

Cai Jim Mulkey
Chesser Kaozh Munaoz
Garcia Ben KMurphy
Ghafourian ali Naja
Gonzales Michael Pariinson

List of Gueats:

Ali Rehan Garza
Crockett Janet Hunn
Dink Huzn Ortep=

Meeting Minutes:

Dated: Mar 2024

Tima:

&

7

45
Luke= Posadas
Didier Reepe
Ramadan Rohrer
Berian Rush
A rdrew Salinas
Alejandro Shull
Nicholas Simbere-
Fermando Timmer
Diznia Stockton
Molina Tirado
lermy Traut
a— Werdell
Dwizht Wilks
Hexctor ‘Walters
Tommy
Bpustin

3215 PM PST

Danie
Robert
Dawid
telazon
Fermanido
Stephen

Budrey
Diawid
Fermando
&lan
Jashua
Alan

Shelbry

i. Caros Gaytan called e meeting bo onder at 3215 PM PST. Group Introductions were made.

2. Canos Gaytan reviewad IEEE 5A Copyright Policy and Essentlal Patent Clalms. Mo lssues were

raksad.

10/29/2024

The unapproved minutes of the March 12, 2024
meeting in Vancouver, BC were emailed to
members and guests, and posted on the website.

Tank Pressure Coordination Working Group
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Task Force B: Applicability of fault current capability test

comment received from Ben Garcia regarding the need for clarity regarding the
applicability of the fault current capability test for rectangular tanks.

4.3 Rapid transient pressure

4.3.1 Requirements

Rapid transient pressures cause instantaneous, impact-type pressure forces. The rate of rise of the pressure can
be as high as 103 kPa/cycle (15 psi/16.7 ms).

For overhead-type and submersible transformers utilizing round tank construction, the completely assembled
transformer enclosure shall be capable of passing the fault current tests as defined in Clause 5 of this standard.

* Transformers with Rectangular or non-round construction are out of the scope of the
fault current test.

* Performance of rectangular tanks being discussed in WG C57.12.23, single phase
submersible trs.

* Task Force D charged to review scope of this test

10/29/2024 Tank Pressure Coordination Working Group 23
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Task Force C: Document structure

Review overall structure of the sections of the document for clarification — Carlos
introduced a comment relating to the differences between static and dynamic pressures
for round and rectangular tanks.

Carlos and Jeremy will propose a change to the structure of the document to address the
comment for review at the next working group meeting.

10/29/2024 Tank Pressure Coordination Working Group 25
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Current structure

Contents

. Definitions. acronyms. and abbreviations
3.1 Definitions
3.2 Acronyms and abbreviations

. Mechanical characteristics
4.1 Liquid preservation
4.2 Nominal pressure
4.3 Rapid transient pressure

. Design tests for fault current capability of overhead distribution transformer enclosures
5.1 QObjective
5.2 General requirements
5.3 Test duties
5.4 Testduty 1—An arcing Tault in an enclOSTITE ... .o e e s cre e nnes 15
5.5 Test duty 2—For enclosures with internal fusible elements. ... 15
5.6 Testresults
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Annex A (informative) Flowchart for fault current capability tests
Annex B (informative) Coordination between tank integrity and pressure relief

Annex C (informative) Bibliography

10/29/2024 Tank Pressure Coordination Working Group




Possible alternate structure

Contents

3. Definitions, acronyms, and abbreviations. ...
Ty T SR
3.2 Acronyms and abbreviations . e

4 Round Tank Comstrumotion ..o oo ee e e ee e et e e e e e e e ee e ee e ee s
4.1 Laquiad preservation . oo
4 2 Nominal Pressure e
4.3 Rapid Transienmt Presslure L e

5. Rectangular Tank ComstriOtion .o oo oo e e e e e e e emn s e s e e e emn e e s e e eeme e eesmneeeme e e meeeens
5.1 Lagquiad Preservatiom e
52 NMominal Pressure s
53 Rapid Transtent Pressure

6. Design tests for fault current capability of overhead distnnbution transformer enclosures ...
.1 B EOEIVE oo mnn e emn e e mne e emn e e mne e emn e e nn e enn e nn e emn e s
6.2 General TeqUITEITISNTS e
LT I
6.4 Test duty 1 — An arcing fanlt mn an enclosure .
6.5 Test duty 2 — For enclosures with internal fusible elements ...
L It =11

10/29/2024
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1. Liquid preservation Round Tank

10/29/2024

Both construction styles

4. Mechanical characteristics

4.1 Liquid preservation

Distribution transformers shall have a sealed-tank liquid-preservation system. Sealed-tank construction is a
construction in which the interior of the tank is sealed from the atmosphere and the gas volume plus the liquid
volume remains constant. The transformer shall remain effectively sealed for a top liquid temperature range
of —5 °C to +1035 °C for continuous operation at rated kilovolt-amperes and under the operating conditions as
described in IEEE Std C57.91.°

The sealed-tank system shall be designed so that the internal gas pressure does not exceed 49 kPa (gauge) (7
psig). or —35 kPa (gauge) (—5 psig).

Applies to both round and rectangular construction, would be
duplicated in alternate structure

< 1IEEE
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2. Nominal pressure

10/29/2024

4.2 Nominal pressure

Nominal pressure refers to pressure changes due to overloads, high ambient temperatures, external secondary
faults. or mternal incipient faults in the low-voltage or high-voltage windings. This excludes instantaneous,
impact-type pressure change forces associated with rapid transient pressures.

4.2.1 Tank integrity

For overhead-type and submersible transformers utilizing round tank construction. the completely assembled
transformer enclosure shall be of sufficient strength to withstand an intemal pressure of 49 kPa (gauge) {7 psig)
without permanent deformation to the enclosure. The enclosure shall also be of sufficient strength to withstand
an intemal pressure of 138 kPa (gauge) (20 psig) without rupturing or displacing components (excluding any
gasket liquid leaks) of the transformer.

4.2.2 Relief of excessive pressure

4.2.2.1 General

The critenia to define the relationship between the tank integrity and pressure relief requirements are given in
Annex B.

4.2.2.2 Cover assembly for overhead transformers

A cover assembly designed to relicve excessive pressure in the transformer tank shall remain effectively
sealed for overloads and external secondary short-circuits of the magnitude and duration allowed by industry
standards and loading guides. The assembly shall relieve pressure at a mmimum of 56 kPa (gange) (8 psig)
if designed to reseal. or at a minimum of 138 kPa (gauge) (20 psig) if designed for pressure relief without
resealing, Such operation shall occur before other components of the tank are ruptured or displaced, and the
cover shall remain in position, Manual means of venting the tank before removal of the cover shall be provided.
The flow rate shall be at least equal to that of the pressure-relief valve specified in4.2.2.3.

4.2.2.3 Pressure relief valve (PRV)

To provide automatic relief of pressures that build up slowly i excess of normal operating pressures. a
replaccable PRV shall be provided on transformers 2500 KVA and below that do not have a cover assembly
designed to relieve excessive pressure.

The PRV shall be designed and located to minimize liquid egress when relieving these excessive pressures.
The PRV shall be located above the 140 °C top hiquid level. by the manufacturer’s calculation. and shall be
locared so as not to interfere with any other devices.

Both construction styles

The inlet port shall be 1/4 in or larger National Pipe Taper (NPT), sized for a specified minimum flow rate.
Exposed parts shall be of weather- and corrosion-resistant materials. Gaskets and O-rings shall withstand liquid
vapor and a 103 °C temperature continnously under operating conditions as described in IEEE Std C57.91.
without seizing or deteriorating for the life of the transfonuer.

The PRV shall have a pull ring for manually reducing pressure to the atmosphere using a standard hookstick.
and shall be capable of withstanding a static pull force of 112 N (25 1bf) for 1 min without permanent

deformation. The PRV shall withstand a static force of 445 N (100 Ibf) for 1 min applied nommally to its
longimdinal axis ar the owermost extremity of 115 body.

When specified, the venting pott. on the ourward side of the PRV head set, shall be protectad to prevent entiy
of dust. moisture. and insects before and after the PEV has actuated: or, a weather-cap-type indicator shall be
provided, which will remain attached to the PRV and provide positive mdication to an observer that the PRV
has operated.

Wenting and sealing characteristics shall be as follows:

al  Cracking pressure; 69 kPa (gange) = 13 kPa (gauge) (10 psig =2 psig).
b1 Resealing pressure: 42 kPa (gange) (6 psigh minimum.
c)  Zeroleakage from resealing pressure to —56 kPa (gauge) (—B psig).

d)  Flowat 103 kPa (zange) (15 psig) = 16.5 L/3 (35 SCFM) minimmm. corrected for air pressure of 101
EPa(14.7 psi) (absolute) and air temperature of 21 *C,
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. . Round Tank
3. Rapid transient pressure Rectangular Tank

10/29/2024

Both construction styles

4.3 Rapid transient pressure
4.3.1 Requirements

Rapid transient pressures cause instantancous, impact-type pressure forces. The rate of rise of the pressure can
be as lngh as 103 kPa’cycle (15 psi/16.7 ms).

For overhead-type and submersible transformers utihzing round tank construction. the completely assembled
transformer enclosure shall be capable of passing the fault current tests as defined m Clause 5 of this standard.

4.3.2 Sudden pressure relay

< IEEE



Conclusion & recommendation

1.  The current document structure is clear; it is easy to understand which
requirements apply to which construction styles

2. Changing the structure to round & rectangular construction would

result in duplication of 11 paragraphs (5 subclauses, either partially or
completely)

3. Theresulting document would not necessarily increase clarity for
differing construction styles

« Recommendation: continue with the current document structure

10/29/2024 < IEEE
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Task Force D: Discussion on transformer fault

current capability test scope — Jim Cai
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