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ENCLOSURE
RA-14-0017 .

Comments on Draft Branch Technical Position 8-8
“Open Phase Conditions in Electric Power System’ (Docket ID NRC-2014-0131)

o £ COMMENTS OF BESGLUTINY

Branch Technical Position. As well,
"condition" is used by itself in B.1.V.(1)s, b
and ¢, but is preceded by the with
"accident condition” and it is not clear what
"condition” is being referred to.

|Places where "condition” is used alone but is referring to

, |an open phase fault, either substitute the full term "open

lphasefau!t"orjustusemewm"rwlt'

By Duke Energy
SECTION,
PAGE, LINE ,
# 9 COMMENT PROPOSED RESOLUTION BASIS FOR COMMENTS OR RESOLUTION
1 |General The term "open phase condition” is too Gilobally replace the term "open phase condition”™ with The ongoing research into analysis of an open phase
vague for a technical document like the “open phase fault” in the Branch Technical Position. revegled that it is analyzed like a fauit analysis. This

'was especially revealed during the upgrading of the
ETAP software. Although the NEI Initiative refers to
an "open phase condition”, the NEI Open Phase
|Guideline Document uses the more descriptive term
"open phase fault”,

2 |General Three terms are used in Section B to Thmum&eﬁona,mplacemem W—m- When discussing the design of systems to address an
identify what is being protected: important-|safety * and'ESF"uw Chss!E" it lopen phase fault in Section B, the ultimate focus is
to-safety, Class 1E, and ESF. The use of all ensuring the fault does not adversely affect the
these terms when referring to a design for {functioning of Class 1E SSCs. The design would do
electrically separating specific equipment this by separating the fault from the Class 1E
makes the Branch Technical Position switchgear. This is similar to degraded grid relays
unnecessarily confusing. {that protect only Class 1E buses. The non-safety

related design would separate at the switchyard
[mm;mmxemmmatm :
breakers to the Class 1E switchgear. If the ultimate
goal is separation of the Class 1E from the open
phase fault, statements in Section B related to
d&mslmldusemetem’ﬁasslﬁ'mw«
"important-th-safety”, "ESF”", or others.’

3 |General The term “important-to-safety” is used Define “important-to-safety”. demnmistemwtlmempuancewimm
repeatediy throughout the document. Need intent of the document.
to define what this term applies .

Main transformers are not typically part of
normai plant alignment to feed Class 1E

buses from offsite power (backfeed). This
is mainly done in Mode 5 and 6 while the

unit is in an outage.

Add provision in Section B to allow exdusion of main
|transformer protection where backfeed is not part of
normal plant alignment. Additional surveillances may be
needed when in backfeed to ensure an open phase
condition does not affect Class 1E buses, ,

Backfeeding the main transformers is not typically
{part of normal plant alignment and only occurs for
limited periods of time (3-4 weeks over unit

outage). Equipment loading during this operating
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ENCLOSURE

{the requirements for a Safety-Related
Solution versus non-Safety Related solution.

»

Protection at the Class 1E buses alone is

detection, only Class 1E bus protection against an
Opeth&Cocwon.

MWWS&M :
- nummmamm

- technology to provide detection and protection

;- on the high side of the transformer.  Diversity is

. . not required to address common cause software

... failures since failure of the device will not directly
place the unit in an unanalyzed condition - .

- multiple failures would be required. . It is at the
-discretion of the licensee to provide redundant
solutions with coincident logic to minimize
 spurious trips of the offsite power source.

___ RA-14-0017
PAGE. LINE
® ORRENT PROPOSED BESOLUTION BASIS FOR COMMENTS UR RESOLUTION
B Need to structure the BTP to clearly define |Safety-Related Solution The requirements for Safety-Related and non-Safety

Related needs to be dlear as well as how the solution

integrates with the I&C requirements such as
diversity and common cause failures.

Long-term requirements are not included

It is acceptable for the licensee to implement
compensatory measures at any time that the protection
system is not functional. These compensatory measures
wouid be in place during circumstances such as
|{troubleshooting, repair or transformer replacement where
amvtomgpeﬂodlsneeded prior to placing the trip
circuitry into service.

There needs to be consideration for how we handle
{this requirement in the future.

B.()

The first sentence assumes a GDC-17 piant.

Eliminate discussion of two physicaily independent circuits.

The mention here of the detail that GDC-17 requires
two circuits is not necessary to the point of the
paragraph, which is to identify the types of open
phase faults to be addressed.

B.1.1

Need to reword the sentence for darity on
what is required to be detected for sites
planning to install safety-related relays on
the Class 1E switchgear.

Reword the paragraph to read:

"Under all operating electrical system configurations and
ioading conditions detection circuits should be able to
identify the effects of an open phase fault which would

prevent the functioning of Class 1E equipment.”

A design that installs phase voltage imbalance relays
on the Class 1E switchgear and fully protects the
Class 1E equipment from phase imbalances, may not
{be able to detect all open phase fauits on the high
voitage side of an offsite power circuit. In this case,
the "effects of an open phase fauit which could

prevent functioning of Class 1E equipment” is what
could be detected.
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ENCLOSURE

RA-14-0017 .
SECTION,
PAGE, LINE
# COMMENT PROPOSED RESOLUTN BABIS FOR COMMENTS OF BESOLUTION
B.1.I The paragraph states that open phase Add a spedific dlarification to exempt further action if’ If continued function can be demonstrated, no

|

detection is required “unless it can be
shown that the open phase condition does
not prevent functioning of important-to-
safety SSCs”.

Recommend that the

From Comment 10:
introductory paragraph of the Branch
Technical Position be reworded as follows:

jfunction can be maintained. See comment 10 below.

From Comment 10: y ‘
Electric power from the transmission network to the onsite
electric distribution system is supplied by two physically
independent circuits. The design of the electrical system
should address open circult faults on high voltage side of
the transformer(s) connecting the transmission system to

mmmmmm«m
tranﬁomer(s} L

Anyphaaopened

Any phase openad and solidly grounded;

Any phase gpenet and impedance grounded;

Any two phases opened;

Any two phases opened, one of which is solidly
grounded; and

¢ & & 5 &

prevent functioning of Class 1E SSCs, no further action is
required. Otherwise, the following criteria should be

Any two phases opened, one of which is
,‘ :

tftmbemmuteopenph&mmndosnot

further action of any kind is required.

Erom Comment 10;
For clarity and completeness
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ENCLOSURE

RA-14-0017
SECTIGN.
PAGE, LinE
H] # COMMERT PROPOSED RESOLUTION BASIS FOR COMMENTS OR RESOLUTION
10 B Recommend that the introductory Electric power from the transmission network to the onsite |For clarity and completeness (including Comment 9
Introduction |paragraph of the Branch Technical Position |electric distribution system is supplied by two physically  }above).

be reworded as follows: independent circuits. The design of the electrical system
should address open circuit faults on high voltage side of
the transformer{s) connecting the transmission system fo
the plant onsite electric distribution system. The design
shouid address the following types of open circuits under
Immmwmmdm
transformer(s):

Any phase opened;

Any phase opened and solidly grounded;

Any phase opened and impedance grounded;

Any two phases opened;

Any two phases opened, one of which is solidly
mw s et
Any., two. - phases opened, me of - which is 3 wthe e
'hpedumg!wndad.

e 8 0 0

“

Ktmbe.ﬂm.mmeomphmmmm
{prevent functioning of Class 1€ SSCs, no further action is
required. Otherwise, the following criteria should be

|Erom Comment 9: From Comment 9: |Erom Comment 9:

The paragraph states that open phase mammmmmmr If continued function can be demonstrated, no
detection is required “uniess it can be function can be maintained. further action of any kind is required.

shown that the open phase condition does
not prevent functioning of important-to-
safety SSCs”.
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ENCLOSURE

detection is required “uniess it can be
shown that the open phase condition does
not prevent functioning of important-to-

Recommend that the

introductory paragraph of the Branch
Tmmmmam

function can be maintained.

From Comment 10:

Electric power from the transmission network to the onsite
mmwmmsweawmwmuy
independent circuits. The design of the electrical system
should address open circuit faults on high voltage side of
the transformer(s) connecting the transmission system to
the plant onsite electric distribution system. The design
should address the following types of open circults under
both unioaded and loaded operating conditions of the
transformen(s):

Any phase opened;
Any phase opened and solidly grounded;
Any phase opened and impedance grounded;

LI B I ]

L

If it can be shown that the open phase condition does not

prevent functioning of Class 1E SSCs, no further action is
required, Otherwise, the following criteria should be
satisfied.

RA-14-0017 .
e e |
¥ # CDMEENT PROPOSED RESOLUTON BADS FOR COMNEINTS O RESOLUTION
11 {B.11 Recommend rewording as follows: An open phase condition should be automatically detected Fordutymdoumpl&ums(mdudhgmm9
o and alarmed in the control room. Detection circuits for andmabove) :
the open phase condition should be sensitive enough to
|identify an open phase condition under all operating : :
electrical system configurations and loading conditionsfor |+ .
which they are required to be operable. :
|Erom Comment 9; Erom Comment 9;
The paragraph states that open phase Add a specific dlarification to exempt further action if

‘nmmmmmmm

further action of any kind is required
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RA-14-0017
SECTION,
PAGE, LINE

# # COMMENT PROPOSED RESOLUFION mmwmw

12 |B.1.IT This section applies to both non-safety |Reword the paragraph to read: {Dual sensors are not needed for a Class 1E design,
related and Class 1E, yet the text provides which would be similar to the degraded voitage relay
details specific only to a non-safety related |"The design of the actuation circuit should minimize with two out of three logic built off individual phase
design. misoperation, maloperation, and spurious actuation.” potential transformers. - Independent sensing for

o e each relay in the 2/3 scheme is not required for
Class 1E designs.
Since the details of sensors and logic is discussed in
separate Class 1E and non-Class 1E subsections in
e T &lyuammm&mwmmm
: sentence.

13 |B.L.II A design with relays installed on the Reword the sentence to read: nmmmnmmammxm
Class 1E switchgear would not need to which doés not address Class 1E installations. The
coordinate with transmission system "These devices must be coordinated with other power  jsentence works ‘just as well without the spedifics of
protective relays. system protective relays (short circuit fault protection, mmmmmmum

overcurrent relays, etc.).”

with.

14

B.1.11

Paragraph B. 1.1 (Actuation Circuits) is, for
all intents and purposes, the same subject

maitter as existing Paragraph B.1.V
{Protective Actions).

Recommend combining the subject material into one
section and deleting the other section.

Fordantyandmmmconsisnency
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RA-14-0017 .
BELTHIN,
PAGE, LINE
® & COMBENT PROPOBED REBDLUTION HASIS FOR COBMENTS OB RESOLUTION
15 {B.L.II The first sentence assumes a GDC-17 plant. {Reword the sentence to read: Include the qualifier for non-GDC-17 plants used in
Need to account for non-GDC-17 plants. other areas of the Branch Technical Position. Use

Having "detection” and "actuation” together |"Class 1E detection at the Class 1E switchgear with lmmwxEmwr’mof‘ESFW
in the sentence is confusing. It would also |actuation circuits that separate the open phase fault at the j{see General comment). Spiit detection and

be helpful to add clearly what is being Class 1E switchgear incoming circuit breakers meets the  jactuation in the sentence forclarity.. ¢
actuated for the Class 1E design. applicable requirements of GDC 17 (or similar principal e : :
jdesign criteria specified in the UFSAR)."

Three terms are used in Section B to lmmmma,mmm*mmx—w When discussing the design of systems to address an

identify what is being protected: important-|safety " and "ESF” with "Class 1€”. open phase fault in Section B, the ultimate focus is
to-safety, Class 1E, and ESF. The use of all ensuring the fault’does not adversely affect the
terms when refierring to'a design for functioning of Class 1E $SCs. The desigh would do
electrically separating specific equipment this by separating the fault from the Class 1€
makes the Branch Technical Position switchgear. This is similar to-degraded grid relays
unnecessarily confusing. that protect only Class 1E buses. The non-safety

related design would separate at the switchyard
breakers; the Class 1E design would separate at the
breakers to the Class 1€ switchgear. If the ultimate
goal is separation of the Class 1E from the open
phase fauit, statements in Section B related i
shouid use the term "Class 1E” instead of

“important-to-safety”, "ESF”, orothers.
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OPORED BRROLAN

SAME FOR COMMENTS 08 RESQLUTION

16

B.LII

The stated purpose of the draft BTP is to
“address loss of one of the three phases of
the independent circuits on the high voltage
side of a transformer connecting an offsite
power circuit to the transmission system
under all operating electrical system
configurations and loading conditions”
(reference Paragraph B(i)).

This is acknowledged to be a newly
recognized design vulnerability and gap in
Licensee design bases across the operating
fleet. This identified failure location is

The BTP should explicitly acknowledge the infeasibility of
downstream,

safety-related circuits for open phase
detection and protection as defined in the BYP.

'The Industry has aggressively pursued technical
{solutions to this issue. NRC has publicly
acknowledged the Industry’s aggressive approach.
Nonetheless, the Industry has not been able to
identify any downstream detection systems that can
deuctmestaoedmrposeofopmm‘underal

asmemmmsemamaday may add to
and enhance load equipment protection, but they
cannot detect open phases “under all operating

electrical system configurations and loading
conditions”. This has been recently been

expiicitly in the non-saffety portion of the demonstrated by the test TVA performed at their

plant awdiiary power distribution system. Bellefonte Station. As witnessed by NRC and

The safety related plant Class 1E buses are repqmdatmeJuneQ 2014 Public Meeting, the

downstream of this location. voltageunbalanceonmeaownsueammswas

\ monitored as below 1% with light transformer load.

This unbalance is within nofhinally accepted values.
Itwouidnotbemappmpﬂatesetpomtomm
emeralamorpmmnmaions. o
WMW&U(DWM
Alarm) requires detection dircults address the
“functioning of -to- SSCs”
(emphasis added). This ambiguously defined term
inherently indudes non-safety equipment upstream
ofthesafety-mlmdaammm This upstream
W\tamotbeaddmdbydownﬂream
detection or protection.

17 |B.1.HI In lieu of open phase detection, this newly |The BTP should decouple the enhanced protection Whﬁewemmmreofanymbemﬁtmawsisof
recognized design vuinerability and gap in  |alternative from the expiicit open phase detection / such an approach, a Licensee might voluntarily
Licensee design bases might be protection criteria. consider and approach the concern in this way.
alternatively defined and addressed by ‘
enhanced protection on the
Class 1E buses similar to the sustained,
degraded voltage protection systems.

18 |B.LINI Paragraph pertains to ail the Detection, Recommend promoting this subject to the position of the |For darity and to ensure consistency.

Alarm and Actuation (Protection) circuits.

first subparagraph and renumbering the succeeding
subparagraphs.
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RA-14-0017 .
SECTION,
PAGE, LINE
# # COMMENT PROPOSED RESOLUTION BASIS FOR COMMENTS OR RESOLUTION
19 IB.1.IV Paragraph pertains to documentation and  |We recommend that Paragraph B.1.1V, Updated Final Fordadtyandtnenmremndsl:nq.
jniot system requirements. Safety Analysis Report, be moved down the text until after
the discussion ali technical criteria are completed. ’ ¥
20 {B.1.V This section references protection for ITS  |{Clearly define equipment to be protected by a Non-Class AOassl‘isowonwllnotpmmn'Seqﬂment.
equipment. A Class 1E solution will not 1E vs. a Class 1E solution. This should also be applied to |Applicability for Non-Class 1E systems vs. Class 1E
protect ITS equipment. section B.3, mmmmw mmuwmmmmd
MNWF«M - numerous systems.
21 |B.1YV Automatic protection needs to be defined. mmcmmbmmmmwss& The scope of equipment that needs to be protected
For non-Safety Related SSCs, periodic surveillances, by automatic actuation circuits needs to be clearly
alarms or other means may be used. defined e,
22 |B.1.W(1) The subsection a, b, ¢, d seemed to be If these groupings are on purpose, the purpose should be ,
grouped with an "and” (aand b, cand d) (explained in the section.
yet they are all separated by semicolons. ¢
23 1B.1.V(1) Depending on the electrical system Reconunénarevishgtt\lsparagmphmadmomme Pmswhidmwrymemughtbadonmek
configuration and loading, the criteria of gmmdpmec&ve Mpmmmmmmm
existing Paragraph B.1.V(1) (2. and b.) may V iy (mdalpmmswﬁngupandshutﬁng
not be met. : ; 2 i ratainbo dowen), will hiave to apply 4 | function to

meet Criterion (C). “This will typically be the trip of
lﬁteaﬂededoﬂslmmbansfombaﬂmwts
existing transformer protection. The onsite power
supplies, i.e., the EDGs, will subsequently start.
Non-safety related, mmmwmmmis
typically not powered by the EDGs. ‘Under Criterion

(a), the function of the non-safety related,
important-to-safety equipment will be interrupted
until the equipment can be realigned and restarted.
(Opemdmeioadpmm:uonbnotwecned.
The equipment restart is specifically expected

{the loss of the power supply.) Underowion(b),
any plant that powers reactor coolant or reactor
recirculation pumps from the affected transformer
will likely suffer a plant trip transient. ~ ~~

24 |B.1.V(1) ITS equipment function will be affected by |Revise section to remove implication that additional power mmumstypcaw:\otmbaded and
a,bc actuation of Non-Class 1E protective sources (generators) would be required should actuation wﬂmtmnmwmmto«ﬁtepowensm

devices. These loads are not generator of protective features occur. , )

backed. These protective features should

protect ITS equipment from damage.




ENCLOSURE

. RA-14-0017
& COMBENT BROPUSED RESOLUTION ammmmm
B.1.V(1)/(2) |This is confusing to have different criteria  |Eliminate the mention of whether an accident condition  {The purpose for having this signal/no-signal languagel

and actions for whether or not an accident
signal is present.

signal is or is not present. (1)a, b, ¢, dand (2)b
(reworded) would apply to all designs at all times.
|Replace this section with the following:

"The licensee/applicant should demonstrate that the
following design requirements are met following an open
phase fault. The analyses should include all design and
ficensing basis assumptions indluding single failure

a. The function of Class 1E equipment is not adversely
affected,

b. Mmmwmma
accident (e.g., RCP seal failuré) is not created as a result,

¢. Class 1E equipment is not damaged or prevented from

' mmwmmmmm

d.' Safe Shutdown capability is not compromised for ail
operating and anticipated operational occurrences, and

e. All design basis accident accepiance criteria and
1GDC-17 {or equivalent criteria) are met.

If any of these cannot be met, a scheme to detect the
open phase fauit shall be implemented into the plant
design. The design of the scheme shall include automatic
detection of the fault and actuation of appropriate circuit
breakers to separate the Class 1€ equipment from the
{fault. Either the scheme or existing design features
should be used to then ensure transfer of the Class 1E
loads to aitemate power sources to ensure that safety
functions are preserved, as required by the current
licensing bases.”

{in the NEI Initiative was to aliow the tripping
activation circuit to be bypassed or not required
unless the plant is in the middie of an accident.
Initially this was specifically made to allow standby
jansformers. aot: to have to detect an open- phase
fault if the transformer was unloaded. This was
needed at the time because the first design at a plant]
cauld not detect an open phase fault (OPF) on an
energized but unloaded transformer. Now, a year or
{so later, technology has advanced and OPF protection
schemes are available that make this detection
poaslble ‘I‘Mslnycwasalsobuitwona!pecﬁc
dﬁm Itisﬁmetonmmmissacﬂm

Theadkfonneopmphasemtslmamais
possibie for all equipment to be started and be fully
functional given a spedfic type of OPF. If Bellefonte
were an operating plant and they could démonstrate
{they still meet all the necessary criteria, it would be
prudent to et them alarm only for these
demonsirated faults, sincemopeaﬂomwouldbe
immediately at risk, and let operators provide an
orderly path to restoration of the situation.

Instead of this complex arrangement, a simpler setup
is proposed that provides the basic criteria that
should be met in all cases, no matier what. That is,
when an OPF occurs, what functions need to be
maintained and what situations do we make sure are
not created by the OPF.

It should be up to the plant to demonstrate what will
happen when different OPFs octur and how they will
maintain the critical functions listed in this section.
Plant specific OPF protection schemes may or may
not include logic integration with an accident signal.

This greatly simplifies the layout of this section and
will help users understand how to apply it to their

designs and analyses.
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RA-14-001
PE, LINE

K . COaN PHEPORED NESOLUTION AR FOR COMMERTS OR'BESDLUTION

26 |B.1.V(2)b) |Paragraph essentially duplicates the Recommend that this point be incorporated into the 'rmmmmmm;
discussion of continued function as resolution of Comment 9 and be removed from here, ' o
lmmmmmsm e Fe ‘ ;

The paragraph states that open phase mammmwmmv fom:medfumuoncmbedamwmd no
: s required "unless it can be mmhmm (i 'mmdwwbmqum :
shown that the open phase condition does

not prevent functioning of important-to-

27 |B.1.V(3) It is confusing to discuss voltage and jReword the sentence to read: When talking about medium voltage or high voltage
current "sensors” when tiking about .ipower system circuits these "sensors” are known to
'MMO’MMW "The voitage or current transformers used for open phase |power system engineers as potential transformers
symamts. .- {fault detection should be designed for..." {(PTs) and current transformers (CTs). These more
, a7 B R A R e ;mmmmmummm

28 [B.L.V(3) Thuuiswmmmtionhem Add subsection numbers, and possibly even headings, to smmmmmmmtmum
the Class 1E subsection and the !mmcsswsmmmmassxs locate specific matenials in the Branch Technical
non-Class 1E subsection. -isubsection. mmmmmmmmm

29 {B.L.V(3) Paragraph B.1.V.(3) is not clearly | This paragraph should be clarified. Fordmityandtoemcum h
Istructured.

'The first unnumbered introductory -

mmmnsmmmm

set of Criteria (i.) through (vi.) apparently

for the Class IE circuits. The second two

related to the second set of Criteria (i.)

|through (vi.) apparently for the non-Class

IE circuits. n »

30 iB.1.V(3) We do not agree with the of or |Remove all references to 10 CFR 50.55a (h){(2) or 10 CFR |This has been addressed Industry-wide under

reference to 10 CFR 50.55a (h)(2) or 10 50.55a(h)(3), “Protection Systems” separate cover.
{CFR 50.55a(h)(3), "Protection Systems” as
stated in the second, unnumbered
mofmma.xv
31 {B.1.V(3) The small Roman numeral bullets in this While we do not agree with the application of or reference {For clarity and to ensure consistency.

paragraph appear to be explicit criteria for
meeting the 10 CFR 50.55a (h)(2) or 10
CFR 50.55a(h)(3) criteria.

to 10 CFR 50.55a (h)(2) or 10 OFR 50.55a(h)(3), if it was
the intent of the BTP to define these as acceptable
methods of compliance, the BTP should so explicitly state,

‘Page 11




ENCLOSURE

RA-14-0017

PAGE. LINE

* # COMMENT PROPOSED RESOLUTION BAGIS FOR COMMENTS OR RESOLUTION

32 |B.1.V(3) The draft wording could imply that While we do not agree with the application of or reference |While this is theoretically possible, space
independent sensors are required to provide [to 10 CFR 50.55a (h)}(2) or 10 CFR 50.55a(h)(3), mmmmaassmmesmmm
input to each coincident refay (logic) device. irecommend clarifying this paragraph to permit the use of mvrsmmmwmmaauym
w:mmmummm'mmmmmm(mm reliable.
that requires 3 phase voltages to determine
unbalance, this could require 9 medium
voltage potential transformers (PTs).

33 |B.1.V(3) Theseomdsetof&tqia(l)mwgh(v!.) mm&mwmmmmdam:mmmmmmwwum
(implicitly the non-safety circuits), Criteria  |to 10 OFR 50.55a (h)(2) or 10 CFR 50.55a(h)(3),. .- . |same devices (relays) as circuit actuation /

(ii.) and (li.) may not be consistent. mmmumnummm protection.  Independent dual detection and -
« b o . . |coincident jogic per 10 CFR 50.55a.(hX2) or 10 CFR
50.55a(h)(3),‘9r0heeﬁon$ystems", are not the

34 [B.1.V(3) 1t is not clearly stated what devices are Replace sentence with: mmmmummmw

Class 1E v |being tripped. The sentence includes terms L the profective relays on the Class 1E buses should be
that are not the usual terms with discussing mmmmmmmm stated for clarity. Since the action is protecting the
power system protection. The "setpoints® [have been exceeded, automatic separation from the . Class 1E equipment, the incoming circuit bréakers to
for protective relays indudes the time delay MWWMRWWWM : uncasslemwwuidbewedm
fimits. incoming Class 1E switchgear circuit breakers.” separate from the offsite power source. . . .

Tumsnormalwmsvstempmmcﬁonsmuidbe
used to ensure dlear understanding by the users of
the Branch Technical Position.

35 [B.LV(3)v |Is the intent of the statement to disconnect {The open phase protective devices should automatically  |Based on Line 1 of the same section it appears the
all 1E equipment from the open phase or !sohtemesmytm o &mswmmmmmmmxe
disconnect all safety AND non-safety loads ey switchgear.
|from the open phase?

36 |B.1.V(3)v  |Why does testing and calibration need to  |Capabiiity for test and calibration should be Thistypeofmmenmismnmiymmme
occur at power. provided. activity to prevent spurious trips due to enrors.

.21

Thssecﬁonm‘lfopenmasem
actuation circuits are required...”. This
secﬂonmdstodeﬂnewhenﬂa&dmﬂs

would be required.

| Define criteria to determine when actuation circuits would
be required.

Define criteria to determine when actuation circuits
would be required.

B.3

Heading and the lead-in sentence for this
section does not really describe what is in
it.

A cleaner heading and lead-in help understanding by
the user of the Branch Technical Position.
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SECTION,
PAGE, LINE
# # COMMENT PROPOSED RESOLUTION BASIS FOR COMMENTS OR AESCLUTION
39 iB.3 If a solution was presented that has Add additional section(s) for analysis requirements for If the solution at the Class 1E bus level focuses on
protection at the Class 1E bus level that Class 1E solution that is focused on Equipment Voltage  |Equipment Capabilities for Voitage Unbalance the
looks at the loads and is based upon their {Unbalance capabilities. This section would detail if full cause of the unbalance could be more than just
voltage unbalance capabilities and not analysis (what is already called out for Open Phase Open Phase. The solution would monitor for
specifically the open condition, what would lm-msmm«mwmm protection of the equipment and would not be
be the Analysis Requirements? Relays at the Class 1E level. focused specifically on Open Phase.
40 iB.3.a. In the last sentence, using "shall" is out of [Replace sentence with The whole purpose of this section appears to be to

place when discussing items to consider and|

it may also unnecessarily restrict future
analysis advancements.

"For transformers, the effects of an embedded winding,
no-load current and losses, transformer type (core and
shell), and inter-phase A, B, C mutual coupling, including

provide information to help the user perform any
needed analyses, so the information should not
include prescriptive requirements. Also, methods for
determining bounding parameters for analysis

zero-sequence should be included, or bounding purposes may be developed in the future,
iparameters shouid be established.” Acknowledgement of this in the Branch Technical
Position will not unduly restrict the user.
41 {B.3.b. Use of the adjective "major” is selecting Replace sentence with: The word "major™ should be deleted since it implies

only part of the population to protect and
does not explain why partial protection is
sufficient.

"Establish the capability of the Class 1E equipment to
withstand unbalanced voltage/current conditions expected

during various operating and loading conditions.”

|that only a portion of the population of equipment
needs to be considered when determine withstand to
phase imbalances. Also, here is a place where the
subject should be Class 1E equipment rather than
important-to-safety components, since a Class 1E
scheme will only separate Class 1E equipment from
the fauited offsite source.

42

B.3.c

Establish the limitations of existing
protective devices may not be necessary for
all open phase probective schemes.

{Replace sentence with:

“Coordinate with existing protective devices for various
operating and loading conditions with an open phase fault
on each phase.”

Changing the language to "coordinate with" will be
clearer for what is needed. The limitations of the
existing devices may or may not need to be
determined. Also need to replace "condition” with
"fault”.




