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e Decesmter 19, 1987

Me. Dan Baugher

Brown's Ferry Nuclear Plant

Electrical Technuical Dept.

Box 2000

Decatur, Al, 15602 .

PL ey v gt

Subject: Y ur Mequest Pot Information en Qur ASY(1-60A) Type 11 Puses

Dear Mr. Baugher:

From your corversation with John Wall on 122947, it is my understanding
- mzmumm.m«mmmﬁ The ASY type 11
- fuses are identical in size to the A2Y 1 _shown on page 61 of the
Advisor. The electrical characteri ASY type 11 ace identical
- uth-m-amjsud_ﬂ(ummrm.

I hope this information meets your requirements .
. Sincerely,

lows Hilev o,

Alan Wilkinson
ANplications Engineering Ranager

NEEEEREREEE

cc: J. wall
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) tOE 0. ML, EQ Prelect Fanager,

Fron { Rebert L. Lewis, Plest Masager,

bate  : SEP 23 mas

| SUBJECT: :% PERRY WUCLEAR PLANT (BFN; - CLECTRICAL ISSUES vtmumn
! ACE

Browns Ferey Nuclesr Plast

Browns Ferry Nuclesr Plaat

Plaat Staff aad Blectrical Engloeering Brosch, faerville, sttesded il
eetings with Becdtel Corporatios ot the Bechtel Gaithersbarg, Karyland o
efflces for dlscusnions eon the electrical calenlation program July 20

\ed 21, 1984, Frea thess discusslions, o secies of questions were raised -
¥ the Bachtel stafr coscearning BFN plast confliguration and eperations) -
sssunptions te be lncorporated inte the electricel calcelations. The

following 18 & formml summary of the resposse te those questions.

1. The following fleat veltages and equalization charges should be §
applied te the DC power study,

v . . .
12% ¥ (bg) 13328 A\ 1389 +» o9 v
P k 125 ¥ (Cap) 1244 v 1.8 ¢ 24 Y
vy FL TS v
. v

pY

i

27.98 4 0008 ¥ H

e “v 5. $5.56 0 ¥ :iﬂ
1

1.5
e 1.0
. ‘n,
+ 0.8
2. Plast staft bas detarnined from the sasefacturer's dravings the
ualt 2 control recm NVAC chillers bave an lntersal 10-minste (salt 3,
15-misute) time dalay before Festarting, follewing o less of power.
Thle feature provides protection feor the compressors,

3. The waic 2 :o-um bullding closed cooling water pusps will set
- Asto-restart fellewiog o loss of offsite povar .

S The realdual beat remeval (KHR) shetdown cool
8ot be masually or sutocycled within
(e the sccldent - uait),

log suction walve will b
30 mlostes followiag as aceident

$. The'walt ) and 2 dryvell Slovers will set Sute-restart follewlog &
loas of effelte power.

. The resctor bullding acd dryvell floer drala pumps wil) enly
ARtostart oo o latermittent basis during & nermal plest shutlonn, and .

48 such, should aot be considered o COOtineeus power load es the
shutdova beoards.

Buy U'S S¢. ~ 21 Bos oy Reguler/v on the Peveall Squings #oa

e
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T AdeT $07-2000 500 ¢ “6
i AR 040 % “s
- ASK-R 0400 00 . 4 s
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o 0600 2%0 ca,8
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— AY 1600 %0 4“5
' AdY 1400 500 “s
- ASY ”‘." m ‘c .
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- Q. A Record

TV=72164A P
TSD~EQ4 4 =
EBASCO SERVICES INC ED-Q028]1 88119
—— . CONTROL OP CALCULATION AND CHECK LIST
" (CCCL) Sheet 1 of 3
LEAD ENGINEER
NO TASK TASE PERPORMED OR DESICNEE
/J&
1 Aseign Calculation Preparer Name: Trilo 8h 4“""" d
2 Advise preparer o follow technical yES 538 Rplbot—
direction provided by discipline C//ar’
branch (guides, standards, instruc~
tions, procedures etc) during pre-
preparation of calculation,
3 Enter calculation identifier/ "B,u&-——-'
title into caleulation log. YES 28 iahe VM
Al Assign calculation verifier. Name: Iniree Suphamark rBo U.,,F_
/
S Is Interface review required? a) If *NO* Explain: No input from
other disciplines required, No impact
o other disciplines,
Yes o%‘l"
b) If *YES®, with whom?
€ Does the calculation coniain Yes @
unverified assumpiions? 1t °*¥Yes
7 Was computer program used {n Yes
performing caleculation? ~ If *YES® answer questions
below:
7.1 If "YES® {8 code verified, Controlled User's Manual
documented and conirolled in No, =
accordance wiih Ebasco Procedure
“”on
7.2 Was the calculation verified 1f *yes*
independent of uanverified code. Evidence: N/
It *NO°
Resolve: A““
7.3 Is sofiware version, compuler Evidence: hM‘-

input and computer outpul documented?

Ebasco QR

No. of pases 3

R0 _ N2
Fina 4":& JR0-




TV=T2164A
TSD-E04 4
EBASCO SERVICES INC
CONTROL OF CALCULATION AND CHECK LIST
. (CCCL) Page 2 of 3
ITEN YES OR NA
NO ITEN PREPARER
- Is the problem stated clearly and completely? %_
9 Is design {nput clearly identified and complete? %
10 Ate references correctly listed? W
11 Are formula and equation, defined and referenced
with the exception of AISC or Blodgett? %_
12 Is conclusion statement added, clear and correct? %
13 Is the draving revision number identified in
the caleulation? %
14 Are all comments by the checker incorporated
or otherwise reconciled? : %
/,
15 Are all atiachments identified and labeled? %_
16 Are superceded original calculations marked
superceded, or made part of historical copy? W
8
17 Are all calculation sheets initialed and
dated by preparer and verifier? %
1¢ Are all calculation sheels and attachments
arranged properly? L %
1% ie ihe Calceulalion 109 properly filled ous? %
20 Is the cover sheet properly filled out? %_
-
21 Is constiruction and operation experiences
considered? %_
22 Are appropriate calculation methods used? %_
/
23 Is outpul verified Lo be reasonable compared
L0 inpuis? %_
24 Is adequate sysiem performance, safeiy margins,

coy?

eiC cunsidered?

s

ED-Q0281-881139

YES OR NA
VERIFIER

Y2 shom
1 2 s/ivtr

Y o shyr
B & 5y
S5 2 5)yxe

Y5 5 siger
B2 Sy

NA G- Sy
Y5 2 shypr

YES & Siyes
T o shym
TS A sy

NA 2. sfiges
JES & Sigh

TS 2 siyey
XS 2 ghysy
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TV=-72164A

TSD-EO4Y

EBASCO SERVICES INC ED-Q0281-881139
CONTROL OF CALCULATION AND CHECK LIST
S (CCCL) Page 3 of 3

ITEM YES OR NA YES OR NA
NO ITEM PREPARER VERIFIER

25 Are unverified assumptiocns thai require % Mm
o

subsequent verification, identified?
26 Dravings listed in seciion 4.0 of this caleulation XS & s/vey

wére checked for revision level a:t completion A/

of the calculation,
/m,,.ﬁ//; /688

coy?




BFN FUSE SUBSTITUTION PROGRAM
CONTROL DOCUMENT BF 6.12
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HISTORY OF REVISION/REVIEW

DATE REVISED PAGES REASON FOR CURRENT REVISIO

07/26/85% All General revision in response to NRC
commitment to control fuses. This
document supersedes EMI-52 and
OSIL-99. (841217-01)

L2/24/85 ' } Carrect wrong elevation and add 4KV SO
Board JED to locations for this
instruction., Including reference
EMI-92. larification of the fuse
labeling program and responsibilities
(85110707)

06/05/86 To change responsibility
providing copies of BF6.1
section responsible for ¢
copies.

Change distribution location

Reference the Browns Ferry Fuse

Engraving report (Located in Plant DCC

Qffice) as the controlled list of fuse

Sets. Change TVA Nuclear Facilities

Wording to Browns Ferry Nuclear Plant

Site, Clarify 4.2, who assigns and

places UNIDS After the modification

are complete.

10/23/87 } Page L & 3 to correct reference
msaterial title. Page I to remove
requiremen
QA level !
BF 16.3.(3

\v

‘e

)

nt for procuring all fuses
L. ruj!l wvill De procured
Fé

-~
a=d)

CAQR BFNP 870175, concurrence to
proposed disposition, Reflect needs of
operations, plant, power stores, and
ONE.
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Tennessee V. / Authority a1
- Browns Ferry Nuclear Plant Br-6.12
Standard Practice :

Section

,4 1.0
2.0
1.0

. 4.0

6.0

7.0

FA

Sener
2569p

. E

m‘.l........l........'.....Cl...I......C......OC...I'.l.....

REFERENCES . «covvnvosovnsnnnnnsssssoanasssaanessnsnsssnsssosssnsss
INBTRUCTION: ccovvcosvnvssaventsnssvesnasssssessvisssanssssssssss
RESPONSIBILITIES .ouvcvvcvnnvennnosrnannssansnsssnsnsnnsnssnssnss 9
AW/M?N!M/M..................................... 7

“w N e

””“u "h’,ln‘ wt‘m .! "401:0.0.0..0....000l'..ll.l .
Appendix 3, Interis Fuse Substitution Approval Form...........ees 9
L”o.“u C, DS-E8.171 "Substitution Standard for Low-voltage

Power and Control Puses™: Also DS-ES.1.2

“Substitution Standard for Midget and Small

mt“ '“..“CQCO.!Q.‘00000.‘..0..0.0.0.0.0.!.0.!. 10
Appendix D, DS~E1.2.3, "™Master Fuse List and Fuse Labeling”...... 6l

mrzw'.......l..'.I.I..l.......'...........l..l...l...ll. ’
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Page 2
BF-6.12 Browns Ferry Nuclear Plant
REV 0002 Standard Practice
FUSE CONTROL

[NRC/C] This entire procedure is the result of an NRC commitment to control
fuses. See response to NRC Inspection Report 50-260/83-27-08 (LS52 830916 892).

1.0

2.0

Jlo

This standard practice is to ensure proper application, replacement,
substitution, and labeling, and verification that fused equipment is in
conformance to Electrical Design Standard DS~EL1.2.3; DS~E8.1.1; and
DS~E8.1.2 before it is accepted into the system.

This standard practice contains the requirements for replacement,
substitution, labeling, and the requirements for inspection of fused
equipment before it is placed in aervice.

3.1 Electrical Design. Standard DS-E1.2.3, "Master Fuse List and Fuse
Labeling" )

3.2 Electrical Design Standard DS-E8.1.1, "Substitution Standard for
Low-Voltage Power and Control Fuses (600 Volts or Less)”

3.3 Electrical Design Standard DS-ES8.1.2, "Substitution Standard for
Midget and Small Dimension Fuses"

3.4 BF-1.5, Dravwing Control
3.5 Browns Ferry Nuclear Plant - Fuse Engraving Report

3.8 BF-16.3, Quality Control of Material, Components, Spare Parts, and
Services

3.7 EMI-92, Lowv Voltage Fuse Replacement Cuide
3.8 SEMI-42, Fuse Labeling
3.9 DNES 8,31, "Component [dentification - Browns Ferry Nuclear Plant”

3,10 DNES 8,32, "Component [dentification !mplementation for Browns Ferry
Nuclear Plant"

3.11 SDSP-7.6, Maintenance Request and Tracking

General Revision

2569p

Tennessee Val.., Authority

4
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Tennessee V. y Authority
Browns Ferry Nuclear Plant
Standard Practice

4,0 INSTRUCTION

s,

seneral
2369p

1

Rev

Substitution and Replacement

All substitutions will be documented by Appendix B. All
replacements vill be documented by MR. Placement of a fuse must be
consistent with the fuse label or the Fuse Fagraving Report. There
wvill be NO routine substitution of fuses unless specifically
permitted. Fuses must be selected for installation in circuits as
is indicated on the fuse label or as listed on the Fuse Engraving
deport, [Electrical schematics and connection diagrame or the EQIS
and EEL data bases can be used to aid in the proper location of fuse
{nstallations. The individual responsible fcr fuse installation
shall ensure the fuse is free from visual damage prior to
installation and shall ensure the fuse(s) are installed in such a
sanner that the fuse size, type and catalog number are clearly
visible.

’

Inspection of New Equipment Before Installation

Incoming fused equipment shall be inspected to verify the equipment
conforms to this procedure. A fuse installed in a de circuit should
have & d¢ voltage racing at least equal to the highest dc volitage
that could be expected in that system., This is usually the voltage
applied during the equalizing charge of the batteries (200V on 250V
systems and L40V on 125V systems).

Also, it shall be verified that no renewable fuses or fuse links are
installed in the incoming fused equipment. Any fused equipment not
sedting these requirements will not be placed in service until
proper fuse replacements are made wvhich conform to this procedure.

Labeling of Fuses in Nev Equipment

~

Fuses added or changed in the modification process shall have unique
identifying numbers (UNIDS) specifying unit, function, number of
fuses in the set, system, load, and fuse catalog nuwsber. UNIDS will
be assigned and labels placed by the Electrical Technical Section
(ETS) after modifications informs ETS that the work plan i{s complete
(until design starts to place UNIDS on the DWGs). tarting November
&, 1988, FDON's shall de written against ECNs to add fuse UNID
labels to equipment and fuse UNIDS to drawings. FDCNs written
againgt ECNa will only be an interis process until all ECNs without
fuse UNIDS are complete. ECNs generated after November J, 17058
shall have fuse UNIDS on dravwings by ONE for fuses added or

changed. BSFNP Electrical Technical Sectionm (ETS) shall de
responsidble for assigning fuse UNIDs until November &, 1588. All
fuse labeling shall conform to the requirements of Electrical Design
Standard DS-E1.2.3. (Appendix D).

Procurement of Fuses

All fuses shall De procured in accordance
fuses vill De procured or stored at 3FN,

ision




sonnessee Va. Authority
Brow s Ferry Nuclear Plant
Standavd Practice

Action to be Taken if a Fuse Operates

REY 000%

When an electrical overload device (Fuse) operates for an unkiswn
reason, check the associated equipment, panel, MOV Board, etec..

For abnormalities to an extent practical under the existing plant
operating conditions. I[f the equipment is not required for
continued operation, do not replace the fuse. Initiate an MR to
electrical maintenance "o i{nvestigate the overload. When power must
be restored immediately, a replacemant may be inserted and an
emargency MR written, If a substitution is needed, then submit
Appendix 3 to the Electrical Technical Section to gain approval
ONE-EEB prior to any substitutions bdeing made.

NOTE: Authorized Operations personnel canm utilize a substitute
the event of dangerous emergency conditions (imminent
catastrophic equipment damage, lmminent danger of Ddodily
injury, emergeacy sautdown of a unit, ete.). This use must
be reported to ELS by MR for evaluation bdefore the end of the
next regular work day and Appendix B submitted for Design
Approval. Appendix C shall be used for fuse substitution in
&N emergency.

When a fuse operates for an ynknown reason, check the
associated equipment, panel, MOV board, ete... for
abnormalities to an extent practical under the existin
plant operating conditions.

I[f the equipment {s not required for continued goperation,
do not replace the fuse. Initiate an MR to Electirical
Maintenance to investigate the overload.

[f fuse replacement is necessary, an MR shall De written
or verbal approval given by ETS (xJ147) prior to the
replacement, vhen time permits,

When power sust be restored immediately, a substitution
say de made (per Appendix C). An emergency MR shall then
be wvritten to ETS to reviewv and confirm the substitution
by the end of the next working day.

The fuse should not be replaced or substitution made again
if it blowe & second time. Any action necessary to
operate the pilant or maintain plant status without the
Suppiied system should de taken in accordance with plant
ingtructions Oor as directed Dy the Shift Supervisor.

1f & fuse Dlock is under a hol

d order tag, operations
shall insure the correct fuse
.

on the UNID label) ia
placed into the fuse Dlock at the time the tag is removed
or an MR will De processed o Ele
replace the fuse (MR should

pctrical Maintenance

identifly the UNID and the
ncorrect fuse type in the fuse dlock
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Standard Practice

W REY 0002

1
The E7S shall be responsible for labeling existing fuses with
UNID numbers (3FNP Fuse Engraving Report & SEMI-42) and
- saintaining all fuse labels. l

Controlled copies of this instruction will be {ssued
- semiannually and located in the plant at key locations as
listed in Appendix A. Operation personnel will distridute
this instruction at locations listed in Appendix A.

4.7 DRenevable Fuses & Links

since it
poss to change t guration so that it

does not match the ratings indicated on the label. Alse, if
the connections are not tight, nuisance fuse openings occcur.

NOTE: [Exgeptions
A, Existing 161 kV capacitor switchgear fuses.

B. Existing & kV cooling tower capacitor switchgears.
C. Existing & kV intake capacitor switchgear.

D. Existing & kV high side fuses protecting the
transformer on the & kV loop lines. (Newv loads or
additions to existiug substations are 0ot exempt
a8 of June 1, 1988,)

E. With written approval of ETS.

Cognisant Modifications « Inform ETS (3147) vhen work
Engineers plans are complete and
provide ETS with
information to update Fuse
Engraving Report.
= Verify incoming fused
equipment conforms to this
procedure before it {»
accepted iuto the system,
= losure UNIDs are added if
design has placed them on
the DWCs.

.'."f.

Cognizant Modifications Ensure fuse installations
Engineers/Craftsman conform to this procedure.

General Revision
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Page § Tennessse Vo' | Authority
-6.12 RFY 0002 :::mt:o;z‘m:m Plant
$.0 RESPONSIBILITIES (Continued)

Operations Personnel = Ensure that field fuse

replacements and substitutions
couform to this inmstruction,
= Write MRs L' fuse operates for
an unknown reason and/or if a
substitution has been made
without prior ETS reviev.
= Provide copies of this
fustruction semiannually to be
filed at locations listed in
Appendix A,
= Detarmine wvhen emergency
’ situations exist (as defined in
; Section 4.5 "NOTE") requiring
{omediate fuse replacement,

Electrical Technical Section = Revievs all fuse substitutions
for correctness.

« Labels existing fuses and
saintains fuse labels.

« Assigns fuse UNID's and {ustalls
fuse labels vhere design has not
placed them on the DWGs.

« Initiates Appendix 3 when
applicadle.

Electrical Craftsman « Ensure fuse installations
confors to this procedure.
- Determine cause of overload.

ONE = Obtain UNIDS (from Electrical
Techanical Section) and add to
draviogs for fuses added or
changed by ECNs.

= Procurement of fuses to meet the
requirements of this procedure.

~ Substitution of procured fuses
meet the requirements of this
procedure,

= Fuses added or changed in ECNs
are sufficiently rated for the
particular DC application,

= Reviev and respond to Appendix B,

General Revision
S69p
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Tennessee U /7 Authority o7
Browns Ferry suclear Plant sf-6.12
Standard Practice -

R¥Y onn 2

6.0 ATTACEMENTS/APPENDICES/FORMS

Appendix A - Key Plant Locations of BF-6.12
Appendix 3 ~ "Interis Fuse Substi’ution Approval” Form ‘
Appendix C - DS-ES8.1.1, Substiticion Standard for Low-voltage Power and
Control Fuses (600 volts or less); Also DS-E8.1.2,
Substitution Standard for Midge: and Small Dimension Fuses
Appendix D « DS-E1.2.3, Master Fuse List and Fuse Labeling
7.0 DOCUMENTATION

Maintenance Request, TVA Form 6436, shall de handled per $DSP-7.6.

General Revision
21569p
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Page § . Tennessee Vali., Authority
Br-6.12 Browns Ferry Nuclear Plant
KEY 0002 Standard Practice
APPENDIX A
(Page 1 of L)

KEY PLANT LOCATIONS OF BF-6.12

UNIT 1 - Shift Supervisor Assistant's Desk, el, 617, Control Bldg.
UNIT 2 - Shift Supervisor Assistant's Desk, el. 617, Control Bldg.
UNIT 3 - Shift Supervisor Assistant's Desk, el. 617, Control Bldg.
UNIT L - Auxiliary Instrusent Room, el. 593, p-RS, Control Bldg.
UNIT 2 - Auxiliary Instrusent Room, el. 593, p~RS8, Control Bldg.
UNIT ) - Auxiliary Instrument Room, el. 593, p-Rl7, Control Bldg.
UNIT 2 - Relay Room, el. 621, a-Rl} ("uu Locker)

UNIT L - AS0RMOV Board 1D, el. 593, u-Ré, Rx ll‘lg.

UNIT 2 - A80RMOV loc.“ 2D, el. 593, u-Rl2, Rx Bldg.

UNIT 3 - AB0RMOV Board 1D, el. 593, u-RlS, Rx Bldg.

UNIT 3 - Electrical Board Rm. JEC, eol. 583 DSL Bldg.

UNIT 3 - RElectrical Board Ra. JED, el. 565 DSL Bidg.

UNIT L - Electrical Board Ra, A, el. 621, p=-R1l, Rx Ml dg.

UNIT ) - Electrical Board Rm. B, el. 593, p-Rl, Rx Bldg.

UNIT2 - Blectrical Board Ra. C, el. 621, p-Rl4, Rx Bldg.

UNIT 2 - Electrical Board Ra, D, el. 593, p=-R14&, Rx Bldg.

UNIT 3 - Electrical Board Ra. £, el. 821, p~R21, Rx Bldg.

UNIT ) - Electrical Board Ra, F, el. 59), p=R21, Rx Bleyg.

General Revision
2569p
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Tenoesses *  y Authority e 9
Browns Ferry Nuclear Plant BF<6,.12
,m.uu Practice R¥Y 0002

APPENDIX B
(Page | of 1)

“INTERIM FUSE SUBSTITUTION APPROVAL" FORM

Date Substitution Requested

Catalog Number of Fuse Required By The Fuse Engraving
Report (Catalog Number On Fuse Label)

Catalog Number Of Substitute Fuse Requested

List all fuse UNIDs where this substitution will be made

Plant iutmriq Evaluation (BASIS)

L

Electrical Technlcal Section Supervisor ~ Date “Engineer Initials Phone
DNE-LLB Concurrence
DNE-LEB Non-Conmcurrence

/

ONE-EES Supervisor Date “Engineer Initials Fhone

NOTE: This form {4 to de flled with controlled copies of Plant lmplementing
Procedure (MF-6.12, Appendix 3) until the Program Procedure (s revised.

General Revision
569
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Page 10 Tennessee Va ;s Authority

BF-6.12 Browns Ferry Nuclear Plant

RYYV nnow Standard Practice

APPENDIX C :
(Page 1 of 51) ¢

QA Record B43 '87 0817 901

GROUP: FUsEs
TITLE: Sebetitution Standerd for Low-Voltage Power aad
: > )

. SRE 5340 !
\ ALY W0 7 '
- =t v e 147

1.0 SRR

This design standard Lista, waere applicable, allowabdls subatitutas for
lowevaltage (400-velt or lens) power and control fuses. Rafer to Design "
Standard DS-E8. 1.7 for webstitution of midget and small dimession
{instrumentation) fases,

T™e subatitations (8 thils standard are separsted late twe basie
catogorien: AC veltage applientions sad OC veltage applications. The AC
vellage substitutions are (n Tables | through § and the OC subetitations
are I8 Tables & tharewgh 0,

The snbatitutions allowed by this standard are saly allowss for
Lamparary period a8 daserided delow.

™is stasdard covers the power and contrel fuses (8 the $00-vell or delow
clasaifisation curreatly woed ot the TVA awclear plants. The allowabdile
mbstitution, saless seted otherwise, inaledes the whole "family” of
fases within o sategory (Example: FEN-L indicates the whele family from
/104 wp te S004). As dew squipeeat (4 ssed wilh foses Lhat are aet
inclnded 18 O aniating standard, vevisions will b sade 1o inclede the
bew aaage luaes,

te the (aberwat differences in the time-currest charscteristic aad E
190 let-through charsataristic between fuses [rom ooe saanlsctarer o 'S
sasther, 1t 1o set posnible to bave & gesecically scosptable replacemmat
fane even though Lhey say dave Lhe tame Undacwriters Laberstories (UL)
clasnificntion (LFf spplicadle) and are stherwine e same (1. 0., samw
voltage rating, owrrest rating, (aterrupting reting, and physical
dimensions within controlled Limits). Substitution of fuses witdeut
sppreprists cenziderstion of the timm-cnrvent charscteristics of the
partionlar application may prodace & condition whers proper coerdinatios
Petwess Sais and Tesdar protection davices s compromised. Fallare te
properly consider the [Tt let-threwgh charsetoristic whes swbetituting
fases sy load Lo damage 10 dowaatreas squipmeat becasse the resultast
1ot Lhrongh soaryy waes & shert cirenit setonrs may b Aigher for the
ehatitution fuse, posnibly entesding the dowmatreoss squipmest (Ster-
repting rating or fonlt curvent witdatand capability. For thess reasens
And sreept whers seted stherwise (8 the tables, sebstitution of safety- ?
relatod Clane LE foses 0 allowed only o8 o8 (BLarim ssergescy dasis wvhes

g *Ohangeont of slectrically sad dlmensionally (deatical fuses (ldesticzal dasie
part sumber) with fuses daving o <8 suffis (cleas | rojection type) |8 set
considered & fuve mudatitution;: L.e., chaageont of & Dusemas FRE with & Buseman
FREB-R (s considered o direct replocemmat and 20C & subatitution. Cless 1 fuses
Shall, Bowewer, Always be waed where specified (8 DEE.approved documents.

-l.

Caneral Revision
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Browns Ferry muclear Plant u'-'c.u
Standard Practice R:Y LNDO2

e

| S

e

TITLE: Substitution Stasdard for Low-Voltage Power and ELECTRICAL DESIOW

APPENDIX C (Cont'd)
(Page 2 of 51)

Contrel Fases (800 Velts or Lems) STANDARD DS-88.1.1

8 axact replacemsat fuse (0 set readily availadle. This lnterin pericd
shall 8ot sxcesd the leaser of 72 heowrs or the allowable sperati.es time in
secordance with the respective plant techaical specifications Dased on
considering the syvtam (s waieh the fuse o lnstalled (sepersble, saless
aaalyeis in mede by the Divisien of Wwcloar Eagiveering (DNE) te verifly
that fenlt current coordination exists for spetresm and
dowmatr sem ees. An srsst replacesest fase mmat be shtained and
tastalled within 30 days; othervise, for contisued sperafies saing the
replacement fuse, & decumested engineering saalyeis mmst be sade by ONR te
show that the sebstitute fuse Lo scceptable in all respects for that
speeific application. ‘

Lrcept whers seted otherwise |n the tables, substitution of son-Class IS
fases® (8 sllowed to Do made o8 &8 Laterism ssergency Dasis whea &a exsct
replacement fuse 14 set readily available. Slaee Lhe substitate fanes
1inted 40 set, |4 Sest cases, Dave Lhe same Limeccurreat charscteristic
a8 the eriginal fuse, &8 asalysis shall be sads by ONE within 72 dewre to
verify thet suentaRls faslt cwrrest coerdisative exists for apstresm and
dowmstreas Savices. AR eract replecement [use muat Do odtalned and
tastalled within 30 days; sthervise, for contiseed operation & documented
sngineering saalysis mat de performed by OEE for that specific applice~
tiow., Lf spplicadle, a8 (5 the sase where the origloal Cuse Lo 20 loager
availadle, the sebetitute fuse or ssether fuse judged by ONE to e mere
suitable for the application will De deeigaeted a8 & Permasent replacement
throngh the flald change requast (FCR)-engineering chaage detice (BCH)
process. See Appesdires A, §, aad C for detailm iaforsation on fnses.

1.4 APPLICAMILITY
This stasdard aoplies to all asclear plants,
1.1 DEFINITIONS AND ABAREVIATIONS

1.2 Paes Defladiiess

.. « The smouat of time frem the instaat the fuse liak
Bas melted satil the svercurreat (s lotervepted or cleared.

b Glesriss Time - The tetal time betwees the degianing of the
evercar~sat and Lhe [lmal epesing of the cirewit ot reted
WLl BY 48 sverturrest pretective device; the Letal of the
melting Lime and the arcing time,

.. m&_ﬁ. « A fuse operation relating to shert cirsuits
aly. | s fuse operates 18 [ta cwrrest Limiting range, It

will cloar & shert siresit (o less thes 1/2 eyele. Alse, it wiil

Limit the isstastasecss peal let-throsgd cwmarest L8 4 Talue b
stantially less them that obtaiseble in the sams sirseit il that
fuse vere repleced with & selld cosductar of squal (mpedance.)

fostante o page L.

?
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Page 12
BF-6.12

GROUP

B —

TITLE: Sebetitation Stasdard for Low-Voltage Power asd
Contrel Fuses (409 Velts or Lame)

Tennessee Val. Authority
Browns Ferry Nuclear Plant

RIY owoug Standard Practice

APPENDIX C (Cont'd)
(Page 3 of 51)

CLECTRICAL DESIGH
STANDARD DS-08.1.1

[ .

.Q

—

« The surriat carrying capacity of & fuse. (Vhes
. § Pabjeatad Lo 4 curreat abeve LLs wmpers rating,
I8 will open the cirenit after & prodetarmined jeried of Lime,)

W""“”""“"’"

Lain & cirewmit ing the ¢ It takes rmu
cloar: It osn b srpresssd o0 “melting I90," “sareing !

or the sum of them s “Clearing 190" (*I* staads rn
effective let-throngh curreat (EXS), waich |9 squared, asd *t*
stands for time of opening, i» seconds.)

W « The rating waich dafines & fuse's aility
te oLy iaterrept and clear shert airenits.  (This rating o
Such greater thes the ampers rating of & fuse. The Natiosal

Eleatrical Code (NEC) daflnes laterrupting reting a2 "the
Bighesat currest ot rated veltage Lhatl s overcurrest protactive
davies is intended Lo latarrept ander standard test conditioms.*)

« The smenat of Cime requiced to melt tha fuse sk
84 & speeifiod svarcnrreat. (See iteme § e ) )

W-mmumumrmmc
rersas Lhe Eing time, total clearing time, or average

clonring time,
. LR o

« The category & fuse falls late wher (T seets the
roquiresests of & particnlar UL (Usdarweiter's Laberstories)
standard. (UL has developed basic paysical specifications sad
slectrical performasce requireseats for fuses wild veltags
ratings of 400 valts o lees; these are aows a0 UL Stasdards,
Typieal UL Classes ae [, IO, 2%, 4, L, 0, T, G2, ad J.)

« The marisms valee of systenm voltage (o wich o
WAe s B ased. yet salealy interTwpt an sversurreat.
(Ereseding the voltage rating of & fuse (mpairs [ts ability te
safaly cloar aa sverlond of shert cirewit.)

1.4.1 Abbresiasiens

AR - Mmperes (nterrepting rating
EALR - 1000 Msperes (atarrepting reting

1.3 APPUCAMLE CODES AND STANDARDS
1.0 UL 19 Class } Muems

-’o
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Tennesses Va 7 Authority ‘Io 13
Browns Ferry Nuclear Plant Br-6.12
Standard Practice

APPENDIX C (Cont'd)
\ (Page & of 51)

GROUP: ruses
TITLE: Sebetitution Standard for Low-Toltage Power sad

Control Fuses (400 Volts or Lems)

1.3.2 WLA9C Nighelnterrepting Capacity FPuses Carrent-Limiting Type
1.3.3 WL 1MD  Nigh-Iaterrwpting Capacity Class T Fuses

1.0.4 UL 198K Qass | Peses

1.3, UL 10L 1€ Peses for DIndustrial Oee

1,06 UL 198K Nise-Dety Puses

1.3.7 Nise Safety sad Nealth Administration (RSNA) Stesdard

1.0 CUNCIIONAL REXSRIITION
Criteria for subqt' tulions allowed:

2.0 The subetitution fuse must be of the same UL classification (|f
applicable) and type or better (l.0., Sase BT e allowed e
b sabetitated for alass RES Cuses Decsnse their 14¢ let-chrowgh »
lowne than the RES fuses and their time-enrrest sharscteristic i#
el that they epen quicker on medium-to-digh-range fault currests).
™is lo & (llestration of sne-way loterchangesdility (the class MY
Fosns are 5ot & sebatitute for the claas REL fuses). This tame
philosephy has bees saed tharoughout the fuse rsbetitation tadles.
Decalace, the tables ace 2ok allowed 1o 23 ssed LA Ceverys srdes

2.2 The phayvical oo of the fuse (s compatible.

2.3 The curveat ratings are Lhe same.

2.4 The veltage reting 14 squal te o Migher thas the (sstalled (eristing
o arigisal) fase,

2.5 The interrepting reting (o equal to or digher Laan tde (nstalles
(eniating or ariginal) fuse,

2.6 Class | feses say o sand (n sonarejection-type fuse clips a8 wil w0
the rejeationctype fuse clips for waich thay were desigoed. Class @
fuses are (deatifiod by the “rejection” slet in one blade of dlsded
Foans or the groeved ring (o sae forrale of fuses wiich wae ferteles
rether than blades.

b
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Page 14 ' Tennessee Val Authority

BF-6.12
Standard Practice

APPENDIX C (Cont'd) ;
(Page § of 51) REY Dung

1 ruses
TITLE: Sebetitution Standard for Low-Veltage Power sad
Contrel Fuses (000 Volts or Less)

ELECTR. CAL DESIGH

T™he following tables are listed by manlactarer In dlphanuancic srder of
fuse catalog type.  Lach table 10 for & 4ifTerent veltage clase »
Indiontod. The closs lndicates the marimum voltage ot Waich the fuse can

e wsed.
Tahle Teliane Slama
1 150 Yee
H 290 Yeu
| 00 Y
. ) 00 Vee
| 00 Tase
. - Ve
? 150 Vde
+ 100 Vde
4.0 mErearecey

G0 Genld Thesmmt Mviser (Cataleg), 1909 CP.SON-I84 (RINS
B, M3 1120 )

4.1 Genid Dasmnt All-Prodect Cress Refereses Dulletis KR, July 190
(RINE Be. B2 841120 %09)

4.3 Beassass Full-Lise Comdensed Cataleg N2, Jaswary 1908 (LIms
B, B4 M1120 N0

A4 Buammase Full Lise Croes Refecesce Dulletin 2, July 1903 (ws
B, M) ML N

.5 Balissce Puse The Qoses Muse Condensed Catalog Mo, 79004 10831008
(RINS Be. B4) Mll20 012)

O6 Baglied Bleatrie NI Fuses Form [ B, 20.02.01 (WS
B M3 MLl 1Y)

7 Geseral Clectric Apparatus Nandbeok Sectios 7182, page 1, Nareh ),
1900 (RINME me. B4 M41120 %14)

S0 Geseral Tlectric Company Power Systems Nansgonant Susinens
Departmest (aterual seme from 8. J. Burray dated November 12, 1902
(LINE Ne. 343 S41120 1Y)

obo
‘ ————— *
General Revision
2569
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Tennessee Val Authority
Browns Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd)
(Page 6 of 51)

GROUP: [FUSES -
TITLE: Substitutioa standard for Low-Voltage Power and
Cagtrol Puses (600 Yolts or Lass)

F 15
i 12
REY 0002

ELECTRICAL DESICH
STANDARD DS-£8.1.1

Bovember 13, 1986 (RIES No. D43 861120 916)

Be. BA3 841120 917)

(RINS Ne. B4) 41120 919)
(LIRS Ne. BAD 841120 920)
4.14 TYA lettar to Sussmann Nasufacturer, Attealion:
Ray 8, 1979 (LINS Mo, B43 841120 921)
(RINS Me. 843 341120 2

(RIXS e, B4J 41124 %02)
Table 1

4.9 Bussmans letter trom Jim Calzone, Application Laglneer, dated
4.10 Belisace Fuse DC Voltage Ratings, August 28, 1984 (RINS
4.11 Gowld letter from Richard Shes, Associate App’ utlos Lagineer,
- dated November 12, 1986 with attachmeat (RIRS "o, BAD 861120 918)
4.12 Gould letter to TVA's Deug Aldredge, dated October 10, 1986
4.1 Bussmass letter to VA 'oou Aldredes, dated Novesder 3, 1986
Martin Saith (rom
V. §. Raughley, dated December 30, 1984 (RINS Ne. D43 8361229 %07)
4.1% Esglish Kleetriy Corporation letter te TVA'S Nike Jobasea, dated

4.16 Bussmans letter to TVA's ALl Thidodesus, dated July 13, 1904

4.17 Shewmt letter %o T7A's T. 0. Aaderson, dated June &, 197§

(The following fuses can e used on Ay plaat AC system of 150 velts aad
pelow. Rafer to Appendiz 8 for laformatior o8 fuse AC ratings.)

Ranufaccarse pmm— Y71 TN LT I—
oomment aseann dowid 3
Duasman fuse
rvA 10 . 2432859-104 .
20329%9-10A .- A L0 -
LAA go Sus (130.velt
roctiflor fuse)

b
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«S69p




Page 16
BF-6.12

rcnncooc; Tal

Authority

Browns Ferry Nuclear Plant

Standard Practice

APPENDIX C (Cont'd) REY 002
(Page 7 of 51)
‘n
:li;’: ruses
TITLE: Substitution Standard for Low-Voltage Power wad ELECTRICAL DESIGN
Control Fuses (600 Volts or Less) STANDARD DS-£8.1.1
Table 2
A0-VOLI AC-RAIED rusEy
(The following fuses can be uwsed om sy plaat AC syatem of 230 volts wnd below.
Refer to Appendix B for (nformatios om fuse AC ratings.)
Nanufacturer —ri00 5 }
| Catalog Type | Cowment Jnmn__%m
Ruasmans fuse
14+ ] Discontisued - by 8 §
LPn-2 A2D-R
ris-1 -— L. m-
- A2D-1
Al He Saub
Loe | Discontinued [+* ¥ § A2l-R
(oo B P
[ee B | - (% N A2K-R
o Discontinued -2 AL
’ sfar g m'. -
- - les B § ¥4 & |
L Discontinned P2z A2D-2
LRz - - A2D-1
o
one - -1 A2K-2
[% 2 § -
Gonld Devew
AT-DR Discontinuod LPN-ax A2D-2
- be B §
n‘.. band m‘. -
(% BY § -
.’.

General Revision
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Tennessee V. " Authority e 17
- Browns Ferry mnuclear Plant ‘ or=6.12
Standard Practice

APPENDIX C (Cont'd)

5 (Page 8 of 51) RFY gypo

é GROUP: FUSES .

' TITLE: Substitutiom Standard for Low-Voltage Power aand ELECTRICAL DESIGN
Control Fuses (600 Volts or Less) STANDARD DS-£8.1.1

Table 2 (Coantinued)
240-YOLT AC-RATED FUSES

“Hanulsccures ‘ jrue fuge
CALaloeg TYpe Commen( e d084 4 _SDaweNE
Gould Shewmct
A25X(0-30) -1 %o Sub - .
» AZSX(33-800) -4 ¥ Sub o i
2 2 A s -1 A2L-R
: -2 s
orv - -1 A2R-2
u.. --
™ Discontinu~d ras-2 -t
LN A20-2
-1 - -2 A20-8
%= 1K -
2 fasdish Dectzis
L3 : .
£9G(0-400) ** Discontinned -1 A2E-R
Leplaced by C(0-400) HG o -2 p
HRC-8R(0-10)"* ' - on- A2L-1
(4% Y oo
Ballsase (Formecly Scovnowy Fuse)
oue Superseded by LON o=t - AL
-2 -

General Revision
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APPENDIX C (Cont'd)

Tennessee Va. Authority

Browns Ferry Nuclear Plant
Standard Practice

(Page 9 of 51)

REV 0002

e

TITLE: Substituti

on Standard for Low-Voltage Power and
Control Fuses (600 Volts ov Less)

ELECTRICAL DESIGN
m u-u-lol

Table 2 (Coatinmed)

230-YOLZ AC-RATED FUSES .
(Rasufscturer ‘
[ Gatalog Zype _ _{_____ Comment
Relisace ({ormeriy Ecomcwy Fuse) -
LEwe Discontinued res-2 n-1
(Replaced by LEN-R) LW~ 1K A20-2
LEN-2 Y e ro-i -2
LPE-2X A20-2

**Uhea ceplacement i3 considered, replace vith Listed substitute fuse and
iaplement procedure (where applicadble) for use o8 4 permaneat basis.

.
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Tennessee . ¢y Authority
Browns Ferry Nuclear Plant BFf: ig

Standard Practice

APPENDIX C (Cont'd) R¥ v
(Page 10 of 51) V. tooz

;i;m: FusEs
ELECTRICAL DISIGH

TITLE: Sudetitution Standard for Low-Voltage Power and
Control Fuses (600 Veits or Lass) STANDARD DS-£8.1.1

200-0LZ AC-RATED FUSES
fog fuses can de gsed on aay plaat AC systesm of 300 volts and below,

(The follow
B for \nformation oa [use AC ratings.)

Refér to Appeadiz

1

[Manufacturer Substituts Fuse |
1 Sysgmany Gould Shawmut

_Gatalos Irpe _GComment

seneral Revision
2565p




Page 20
BF-6.12

APPENDIX C (Cont'd)

Tennessee Va.
Browns Ferry Nuclear Plant

Standard Practice

(Page 11 of 51)

RE

Y vou2

—E—

TITLR: Substitution Standard for Low-Voltage Power sad
Control Fuses (600 volts or Less)

——

ELECTRICAL DESIGN
STANDARD D$-£8.1.1

Table &

$00-¥OLY AC-RATED FuSES

(The following fuses cas de used om any plast AC system of 500 volty and below.
Refor to Appendix 3 for (nformatiom on fuse AC ratings.)

Juprmeng
ne

Manufacturer

atalog Trpe

S—r_ 1

T

Sussmany

ASY(0-40)-11

Geuld Shews
ASY(0-40)-11

.xl.

Authority

General Revision
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Tennessee Va. .y Authority

Browns Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd)
(Page 12 of 51)

o® 21
3'-'6.12

REY 0oo2

:iiz: Fuses - 47
TITLE: Substitutiom Standard for Low-Voltage "ower and ELECTRICAL DESIGN
Control Fuses (400 Volts or Less) STANDARD DS-£3.1.1
Table §
$00-YOLZ AC-RATXD FUSLY
(The following fuses can be uoi on any plant AC system of 600 volts and delow.
Refor to Appendiz B for (aformation om fuse AC ratings.)
[Waaulecturer jSate Fuge
L Gatalex Type [ Cosment e i08A4 Shawewnt
Sugssmans
s Discontinued LPs-ax TRS-2
. res-t AGD-1
rs.: -— LPS.x be - B |
oo ASD-2
res.ans Obselete
m - -— m
Jx3 - .- A
Az Not & fuse .- TI1-600
(indicating sctuator device)
‘“ “ m e -
(1/0 copper cable limiter)
DA e Sab .o o
(Be. 2 copper cable limiter)
s e Sub oe o
(Ne, 1 copper cable limiter)
me e Sub .. -
(1/0 copper cable limiter)
me S00-NCH copper cable limiter .. CPNs00Cs
ot 250.MCH copper cable limiter .- oe2%0Cs
wr A/Q«NCX copper cable Limiter e SPRa/0CY
.x'-

General Revision
2569p
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Tennessee Va. Authority

Browns Ferry Nuclear Plant
Standard Practice

REY nong

e sy o oo v | TSR,
Table § (Contizued)
$20-YOLZ AC-RATID FUSES
Fantuairee : T —— R T3
| Casalog Tyve L Commesi
- Discontinued a3-1 5-5
st - = anlla
- Dieontinned LS. 40-2
Lrs-ax - I g
dian i oS-t ASE-1
rs-a

Gould Shewsmas

w - - -
A _ o -¢ -
A80-1 - i -
e Dlscontinned - -~
A3 %o Sab - -
MT(0-40) -1 N teb - -
MT(2-40) <10 e ted - -
AT(0-40) <11 e fub - -
ANY(70-400) -7 e tud - -
MT(0-30)8-94 - e -

-".

General Revision
2569p
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APPENDIX C (Cont'd) RYY
(Page 14 of S1) SORS

~ R

e TITLE: Substitstion Stasdard for Low-Voltage Power and | [ELICTRICAL DESION
Control Puses (800 Volts or Lass) STANDARD DS-£8.1.1

Tahle § (Continued)
$00-YOLT AC-RATED FUSES

_ [WaaTactarer :
[ Catalos Type L Comment I T
Genld Shawest
AKX (0-30) -1 Bo Sub - -
AGGX(35-800) -4 N Sud ' - -
AT(1-10) 9 .- JHC .-
AJT(15-400) Be Sub - -
CPed-14 . Discontinued oy CPNA/0CS
(470 copper cable
limiter)
[= LY TS Diguentinued e CPH250CS
(290-ACH cable
limiter)
CPeA-1%0 Discontinued e .-
e (1/0 copper cable
~ limiter)
[~ JVORE } Discomtinued A .-
(Be. 2 sopper cable
Limiter)
CPeA-30  Dlsceatinued w0y CPNs00Cs
($00-ACH copper
cable limiter)
CPaA-IY Discentinued e .-
(Be. 1 copper cable
limiter)
[= VIR L Dissontinned tce .
(1/0 copper cable
limiter)
Lt ]
Crua/ 0y A/0 sopper cable ey ..
limiter
o“o

General Revision
2569p

'h



Page 24
BF-6.12

Tennessee Va.
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Standard Practice

APPENDIX C (Cont'd)

Authority

(Page 15 of 51) R¥YY 0002
T ruses
TITLE: Substitution Standard for Low-Voltage Power and ELECTRICAL DESIGN
Control Puses (600 Velts or Lees) STANDARD DS-£8.1.1
Table § (Continued)
$90-YOLZ AC- BATED FUSER
by o T
L Satalog Trpe Lommwent '
Geudd Shewmmt
CPu2%0Cs 250-ACH copper " 4 -
cable limiter
CPNIGOCS SO0-NCH copper e -
cable limiter
(20 13 S - ws.t ASK-R
ws -1
arsY. . £T3-2 ASE-R
-1 J
TI-400 Bet & fuse EAZ -
(indlicating actuator
davice)
™ms Discontinuwed ras-t TRS-1
LPS-Rx ASD-R
™SR - ms.t ASD-1
LPs-1x -
General Llectris C4.
Grea(0.-40) Discsatinuned rs-3 MT(0-40)-1R
GFIR(0-400) Discontinned Jis AMJ
falisnse (rowmepiy fecqows Fuse)
meve Suparseded by (O | oe I | ASE-R
4% B}
hen replacemwa . s considered, replace with listed substitute fuse and
Isplement procojurs for wse o8 & permanent dasis.
oife

General Revision
25699
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Tennessee Ve  / Authority
Browns Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd)
(Page 16 of 51)

28
3Fo6.12

REV 0002

| e

TITLE: Substitutios Standard for Low-Voltage Power and
o) Control Fuses (600 Volts or Less)

CTLECTRICAL DESIGN

STANDARD DS-£8.1.1

Table &
$9:YOLZ DC: RATED FUSES

_Appendix C for exact ratings.)

(The fuses in this table dave o minimwm racing of 40 volts DC and may de used on
any plast DC system with o maximum DC voltage a0t to exceed 60 vo

lts. Refer to

(Haaulscturer jubst
LSatalos Trpe Comment Sussmenn
Geuid Shevewmt
AK-R | - -1 v
A23X(0+30) -1 N fub . - - H
AZ5X(35-800) -4 %o Sub . e
AABY(801-1600) Bo Sub . .o
(1601-4000). ¥e Sud .o oo
a L L, e se .- -
ASY(0-40)-11 .. e AMY(0-40)-11
A2K-R
A AST(0-40) -1 .- WS-k ASK-R
'h AMY(0-40)-12 Sab o - .-
Gred (0.40)
AT (0-40) 11 .. - AR
ASY(0-40)-11
AT (70-400)-21 - -1 A2E.2
ASOX(0430)-1 Be Sud . e
ASQOX(15+800) -4 Mo Sud .o e
T .o we-2 AR
Frs.av .- - AGE-R
o‘
A
.‘..

General Revision
2569p
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APPENDIX C (Cont'd)
(Page 17 of S51)

REV ovnng

Authority

o—

TITLE: Substitutiom Stasdard for Low-Voltage Power aad
Control Puaes (600 Velts or Less)

ELECTRICAL DESIGH
STANDARD DS-£3.1.1

Table & (Continued)

$0-VOLZ DC-RATED FUSEY
(Neaufactarer Subecizute Tuse |
LSAHH!LJIEL__.........Jﬂlllli._..__..._Jllllll.....r..JhIltJlﬁll&.
Gould Shawew( k
ot - -2 L2
e - -1 L2
TI-400 e Sub .- -
be B o Seb . .o
TSR Ne Sub - -
fussmeny
FEN-R 1%,40,50,100 - - -1
FEN-R 129,150,200 - - -1
FRS-1 15,400 - - sk
ra 10 - 2343259104 b
JES 10,300,3%¢ .- .- AN
KLE (0-40) e Swb - -
0w -1 o 3wb - -
HOW (5,15,30,80,100)" - -1 A2R-1
2342859-104 — rnNA-10 o
Rellance (Formecly Kconomy Fuse)
onr Superieded [0 B } A2E-1
by oM
oS Supecredad 1+ B ASE-1
by KOS
«17«

General Revision

2569p
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APPENDIX C (Cont'd)
(Page 18 of 51) REY 0nng

—

TITLE: Substitutiom Standard for Low-Voltage Power and
Control Fuses (600 Volts or Less)

Table 6 (Continued)

L Catalog Type

Relisnce (formeciy Zconcwy Fuse)
Loy

LEN-R (0-200)%" .

kaglian Klestris

NG (0-400)"" Superseded
by C(0-400)HG

Gesersl Llectric Cowpsny

GFeB(1-40) Discoatinued
Ne Sub

"'Ulon replacemant |5 comsideced, replace with listed substitute fuse and
Leplement procedure (of use 08 4 permaneat dasis.

General Revision
2569p
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’

Standard Practice

APPENDIX C (Cont'd) RFY o0nn2

(Page 19 of 51)

.

TITLE: Substitutios Standard for Low-Voltage Power aad
Control Fuses (400 Volts or Less)

ELECTRICAL DESIGN
STANDARD DS-28.1.1

Table 7
AL0=VOLT DC-RATED FUSES

Appendix C for exsct ratings.)

(The fuses in this table dave s micissm rating of 150 velts DC and may De used
ow say plant DC system with & saximem DC voltage of 150 volts. Refer to

Nanulactarer Subst ‘

| Casalos Irpe Sommen I:M__E‘_'aﬂm

Gowld Shewen(

AzL-2 7" T -2 -

A23X(0-30) -1 S Su» - -

AZSX(35-800) -4 %o Sub - -

A e tup - -

AMBY($01-1600) %o Sub - -

(1601-4000) o Sub
AST(0-40)-11 .- ne AMT10-40) 11
A2L-1
ARY(0-40) -1 - -t AbL-2
AT(0-40)-110 Sub o¥ - -
GreB (0-40)

AT(0-40)-11 - -2 ASY(0-40)-11
e A2L-1

AAT(70-400) 21 - os- 1 -

ASOX(0-30) -1 et v -

ASOX(38-400) -4 %o fub - -

T . -t A2t-1

FrS v oo [+"- 3 ] ASE-R

arve - -t AL ]'

«19e

General Revision
1569p
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Browns Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd)

(Page 20 of 51)

,e 29
BF-6.12

REY nnn2

TITLE: Subscitution Standerd for Low-Voltage i«n and
Control Fuses (600 Volts or Lass)

e

ELECTRICAL DESIGN
STANDARD DS-£8.1.1

Table 7 (Continued)
A0-¥OLZ DC-RATED FUSES

(Wasulsecurer |
LSALALR YRS ~Somment m-n_ﬂm
 Gould Jhmest
QTS .. - ASK-R
TI-400 Bo Sub . .o
by 8 § o Sub .o .o
ms-1 . % Sw - .
lussmang
-2 15,50,129% - .. be B 3
150,200 .o -k
FeAl0 - 2422859-104 .-
res-t 15,400 .. .. be - 11 |
JES 10,300,3%0 - .- A
[LE (0-40) We Sub - -
Cule-t e Sad - -
N (5,15,30) - om-1 A2R-R
(89,100)* - w1 AR
2432859104 - nNA-10 .o
Rsiisace (formeriy fgoncey fuse)
g Superseded by (O3 s-i ASE-R
NG (0-400)"* Superreded -t A2
by Cl0-400)HG
Ganepal Lleciris
Gred (0-40) Discontinued . -
No Sub

**When replacemant |8 considered, replece with listed substitute fuse and
irplement procedurs [of use 08 & permanent dasis,

General Revision
569p
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Standard Practice

APPENDIX C (Cont'd)

(Page 21 of 51)

REY 0nv2

¥

TITLE: Substitutiom Standard for Low-Valtage Power and
Contreol Fuses (800 Volts or Less)

ELECTRICAL DESIGN

Authority

STANDARD DS-£8.1.1

Iable 8
200-¥OLZ DC-RATID FUSES

(The fuses in this table heve & minimem rating of 300 volts DC sad may de used
on _say plant DC system with & saximum OC veltage net to excesd 300 velts.

Refer to Appendix C for exact ratings.)

TMasufacturer .TTTTY

LGatalog YD Sommens - TTTTTTT I—

Gondd Shewsy(

W W Sub - o

AABY (601-1600) Be Sub - -
ASY(0-40)-11 - L (0-40) MY(0-40)-11
MY(0-80)-1 .- x-2 AGL-1
AMY(0-40)-12 Sup 0% .- -

GFed (0-40)

| ARY(0-40)-11 -- - ASY(0-40)-11
AAY(70-400) -21 ¥o Sud - - %
ABOX(0-30) -1 % Sub - - {
AGOX(15-800) -4 %o 3ub oo b ;
rrs-av - 3.1 ASE-1 E
oTs™y - os3-1 AGE-R

TI-400 e 3w .- -

™1 ¥o Jud .- -

-'1-

General Revision
2569p
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Standard Practice

APPENDIX C (Cont'd)
(Page 22 of 51)

e 31
BF-6.12

RFY 0002

—

TITLE: Substitutioa Standard for Low-Voltage Power and
Control Fuses (600 Volts or Less)

ELECTRICAL DESIGH
STANDARD DS-E8.1.1

Table & (Continued)

200-VOLY DC-RATED FUSES

[Nasulacturer Substituce Fuse |
_Casalog Lrpe Commant Sussmann | Gowld Shaweut
Jugemany
JIS 10,300,350 - - ad
LS (0-40) ¥o Sub ‘ o -
Relisace (formecly fconomy Fuse)
o3+ Superseded s-1 Y ﬁ

by KOS po v 3 S
Genegal Klectiris
GreB (0-40) Discontinsed

»o Sub - - ,

«22-

""Whea replacement (8 considered, replace with listed subdstitute fuse rnd
implement procedure [of 4se 08 & permaseat basin.

General Revision
2569p
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Tennessee Vs .y Authority
Browns Ferry Nuclear Plant

Standard Practice

APPENDIX C (Cont'd) RTY 0002
(Page 23 of 51)

‘% ——
GROUP: [FUSES ELECTRICAL DESIGN
TITLE: Substitution Standard for Low-Voltage Power and STANDARD DS-£8.1.1

Control Fuses (600 Volts or Less) APP

Page 1 of 2

FUSE RATING DATA

Altecnating Cucreas Ratiss

Nost of the sasufacturers’' published catalog data apply to AC
spplications. Where the data does net specifically stats DC rating, the
data is for AC applications oanly.

Ricess Cugreas Ratiss

Bost of the sasufecturers’' published catalog data does met apply te OC
ratings for Cwe~reasons:

.. Mumnmud'otnuuo in the marktatplace, so the
sasulactusers have 20¢ devetad such time aad expense to OC
qualifications.

D. DC curreat ls more difficult to ilaterrupt thas AC and the difficulty
is directly proportional to the leagth of the circuit time comstant,
The time constant is 4 fusstiom of the i(aduwetive offect of the circuit
and varies with ssch csireuit,

Garreat [aterrepciag Ratisg

The manulacturers’ published zatalog data for iatecrupting rating apply to
AC oaly unless specifleally stated otherwise. For the UL-classifled
sad/or -listed Cuses, the AC iacecrupting rating is wall deflned.

Data om DC latarrupting rating s limited the same as other OC [aformation.

Gentigunens Ampecage RIatios

Due to lsdustry cequirements and desand, fuse ssperage valuss availadie
change from time to time, Amperage ratings are added and delsted in »
family of Cuses.

Yoltase Rating

Unlees speeifically noted ~n the fuse label that the vellage rating
applies to DC, the veltage rating spplies 2o AC oaly. The fuse caa b
applied at amy AC voltage 2P to the rated valus,

General Revision

569p
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Browns Ferry Nuclear Plant © Br-6.12
Standard Practice

R¥YY Bpung

APPENDIX C (Cont'd)
(Page 24 of 51)

+  rusis ‘ ELECTRICAL DESIGN
TITLE: Substitution Standard for Low-Voltage Power and STANDARD DsS-£8.1.1
Contrel Fuses (600 Volts or Less) APPENDIX A

Page 2 of 2

FUSE RATING DATA (Coatinwed)

DC ratings have been established by the manslacturers for some fuses &8
indicated i Appendiz C. This ratiog ‘11 set appear o8 the fuse ladel
asless It |s MSHA-cortifled or -llsted Lo ULI9SL or ULI9SN., [Fuses listed
in Appendiz C can de used ot say OC veltage up to the value llsted,

Thollased Class £ Fases (REL and RK3)

UL-listed Classes RX1 and RXS fuses e pasically UL Clase K1 or K5 fuses
of the same type and ratisg, det physically sodified Dy the sanufacturer
to permit their Sse in specially dusigned rejection clips or holders.

o ldessificacies of Class B Puses

RE1 or RS type fuses cas de physically ldentifled by the presencs of
s slot in one blade of the (70+400 smpere) dlade-type fuses or ¢
groeve | one ferrule of the (0-60 wapere) ferrule-type fuses. The
sasefacturer's symbel or sumber (deatifying the Ctype RX) or RKS luse
will alse coatain the letter *R* either defore orf after the ampece
rating Listed thereis,

». gspsgitucies of Clase R Puses

Class 1 fuses will fit is fase clips or dolders desigoed for
sarresponding Class K or Clast A fuses of Lhe same AmDC TAge, but
Class I fuse clips or delders will sccept saly Class R fuses. The
parpose of this rejection feature I8 to prevest the sse of lower-ratsd
Class 1 fuses ia cirenits requiring fuses with Class [ electrical
sharsateriatics,

s, WENA FUL-1964 - Low-Valtage Cartridge Fusen

5. ANSI C97.1.1977 - American Watiosal Stasdard for Low-veltage
Cartridge Fuses 400 Volts or Less

General Revision
2569p
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(Page 25 of 51)

Tennessee Va Authority
Browns Ferry Nuclear Plant

Standard Practice

RTY unna

o ————— e ————

BT

ELECTRICAL DESIGM

Carreat Limiting

150
%0
109
Y00
400

Yoltage Rating (AC)

- A N
LI I I

TITLE: Substitutios Stesdard for Low-Voltage Power aad STANDARD DS-£8.1.1
Control Fuses (600 Volts or Less) APPENDIX B8
Page 1 of 7
LXY TO FUSE DESCRIPTION CCOR
A ATINGS
'Ln"gmlt 2.0 « 2 1 10% amps
Ampere lsterrupting 1.0 « 1 1 105 amps
Rating (AC-EXS) 0.5 « 0.5 1 105 wmps
: 0.1 « 0.1 1 105 ampe
" R« Class 1
J « Clase J
UL Qase 1 « Class K or X1
$ « Class £S5 or XS
L«Qass L
T «-Qase 7T
U « Cakaows
¥ - Bot applicable

CL - Carresat

Limiting

Featare NL - Noacurreat

Limiting

velts
volts
velts
volts
volts

Time-Delay Feature == TD - Time Delay;

Pumber of Llemeats 1 « Single slement
1 « Dual slement

Noatime Delay

General Revision
2569p
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APPENDIX C (Cont'd)
(Page 26 of 51)

ge 35
BF-6.12

REY tou2

T I i s o et e | S, |
Control Fases (400 Volts or Less) APPENDIX 8
Page 2 of 7
FUSE RATING DATA (Continued)
Iree fase Ressription Code Y ucu’
taremacn '
rex mmcL(s) 2.0 LIS |
FaN-1 mcL(y) 2.0 4.
res ITOeCL(S) 2.0 .3
res-t . TTDACL(S) 2.0 L}
rda 1NDICL(N) 2.0 63
nx . LEDICL(N) 2.0 L
nc 1TOCL(Y) 2.0 )
Jm LT 2.0 4
33 LEDSCL(T) 2.0 LI
JIs LDecL(d) 2.0 O.J‘ -
(F V) WD(xIcL(n 2.0 )
A8 imp2cL(m) 2.0 LI |
Ax imozeL(m) 2.0 L}
az Mot 4 fuse )
(aatuator device)
3C LEDeCL(N) 2.0 (IS )
e Cable limiter )
[&.7) Cable limiter LIS
s Cable limiter ‘)
(829 Cable Liniter LIS
e 4 Cable limiter 8
*The Busemans JHC |9 UL Class J from 110 wmpe and UL Clase J dimensional for
154400 amps.
(X) 130 Velts AC

Genar
2569p

al Revision
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Standard Practice X
| lrage 27 of 31y RFV w002 3
f%‘: ::?Nut“. Standard for h‘-::ttuo Power and ¢
Page ) of ? & ‘
™ |
FUSE RATING DATA (Contimwes) l'- 1
v Source of Rating P
Russmans
ere Cable limiter _ O WM
wr Sable limiter 4.3 L
e " umsan 1.0 “y £
LT LTDACL(L) 2.0 ' .
oy -c ‘ LTDeCL(L) 2.0 .3 e
o 1m2cL(l) 2.0 [T i
(o B LND2CL(L) 2.0 .3 .
s LEDeCL(Y) 2.0 4.3 .
£r3-1 LEDACL(L) 2.0 3 -
[ Special traaformer fuse .3 s
] AND2CL(1) 2.0 (3 -
[ B ] UmIcL(l) 2.0 (TP ) ,\
rvs LNDACL(1) 2.0 W }
ns-1 INbecL(1) 2.0 . , ¢
= mmacLil) 2.0 % B
Lw-ax rIoacL(l) 2.0 ' :
e ITOACLIY) 2.0 ‘)
LPs.ax ITOMCLIL) 2.0 . b
NON(1-40) 1ND2WL(Y) 0.9 ) 3
General Revision
2569p
B e e Z
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APPENDIX C (Cont'd)
(Page 28 of 51)

jo 37
BF-6.12

REY 0002

TITLE: Substitution Standard for Low-Veltage Power snd
" Control Fuses (600 Volts or Lass)

ELECTRICAL DESIGN
STANDARD 0S-£8.1.1
ENDIX

Lipe use
“Buasmeny
NON(70-400)
NS (1-40)
NOS(70-600)

Goadd Jhgees
AR-2

A2D-1
A25X(0-30) -1
A25X(15-800) -4
AT

AT

A

AsaY
ASY(0.40)-1
AbD-1

AE-R

AsED

AN -3
MY(0.40) -1
MY(0-40)-1R
MY(70-400) )

MY0-40)-11
AMY(70-400)-21

FUSE RATING DATA (Comtinued)

Resscintion Code
wozEL(n) 0.1

LND4CL(S) 0.5
LNDANL(N) 0.1

1ND2CL(1) 2
1mmacLil) 2
LED2CL(N) 0.§
Am2cL(N) o
cL(T) 2.0
ITNCLIL) 2.0
LNDACL(d) 2.0
1TDeCL(L) 2.0
LscL(N) 2.0
1TOACL(Y) 2.0
LEDeCL(1) 2.0
Clrenit dreaker fuse
Clrenit dreaker fuse
pecL(m) 2.0
LNDeCL(M) 2.0
ANDSCL(N) 2.0

LEDACL(N) 2.0
LNDaCL (M) 2.0

Page 4 of 7

Souree of Rating
Rasa (Relecence)

General Revision
2569p
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je 37
BF=6.12

REY 0002

GROUP: ruses
TITLE: Substitutios Standard for Low-Voltage Power and
" Gonerol Fuses (600 Volts or Less)

ELECTRICAL DESIGN
STANDARD DS-£8.1.1

APPENDIX 8 |

FUSE RATING DATA (Contimuad)

pos WATLY Ressription Sode

[ATTLITS §

NON (70-400) AND2NL(N) 0.1
¥OS (1-40) LMDOCL(S) 0.8
NOS (70-400) LDeL (M) 0.1
Gonld Shewest

A28 D2CL(1) 2.0
A20-1 1TD2CL(1) 2.0
A29X(0-30) <1 LD2CL(N) 0.8
AZSX(35-800) -4 AND2CL(N) 0.3
AT LNDICLIT) 2.0
AnT 1TO8CL(L) 2.0
A LIDeCL(d) 2.0
AsaY 1TDeCL(L) 2.0
AST(0-40) 1 LNDSCL(N) 2.0
Y 1TDeCL(1) 2.0
ALt LNDeCL(1) 2.0
) Clrewit dreaker fuse
AMNB -3 Clrenit dreakar fuse
MT(0-40) -1 1oecL(m 2.0
AMT(0-40) 10 ) LNDACL(W) 2.0
AT(70-400) <) ANDACLIN) 2.0
AMT0-40) 11 ANDeCL(N) 2.0
AST(70-400) 21 LNDACL(N) 2.0

Page 4 of 7

Source of Rating

General Revision

1569p
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Standard Practice

APPENDIX C (Cont'd)

—

(Page 29 of 51) RF¥Y Q002
—rs —
fr-:l', s':ﬁ:smm Standard for Low-Voltage Power and %%ng?x L'
Control Puses (400 Volts or Lass)
Page § of 7 :"
FUSE LATING DATA (Contiswed) ;"
| Source of Lating ‘

Lree Fuse Ressripsion Code Rata (Rafereace) -
Gould Shawemt &
ASY(0-30)K-% Special transformer fuse sl o
ASOX(0-30) -1 LIDeCL(N) 1.0 , a1 »
ALOX(335-800) -4 LNDSCL(N) 1.0 .l
AT 1"&!43)3.0 4.1
AT-0R 1TD2¢L(%) 2.0 a1
ATS-O LTDACL(S) 2.0 .1
CPeA-14 Cable limiter .12
CPAA-18 Cable 1lmiter .12
CPOA-150 Cable 1imiter 012
PeA-197 Cable limiter 12 8
CPeA-10 Cable 1imiter .12 -
CPeA-1Y Cable limiter .12 :
CPRA-3S Cable 1lmiter .12
CPua/0CY Cable limiter 4.1 and 412 »
cPu2s0Cy Cadble limiter A1 e 412
cPNI00CY Cable limiter .l
r 102CL(8) 2.0 .l ’
rrs LNDACL(Y) 2.0 a1
QT ‘ INDICL(S) 0.3 LI :a
ors INDACL(S) 0.8 .1
T1-400 ot & fuse ‘.l

(setuator device)
n 1TO2CL(Y) 2.0 .1

General Revision
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Browns Ferry msuclear Plant or=6,12
Standard Practice

APPENDIX C (Cout'd) RFY onn2
(Page 30 of 51)

R TVA S

GROUP: FUSES ELECTRICAL DESIGN
TITLE: Sebstitution Standard for Low-Voltage Power and STANDARD 0S-£8.1.1
Control Fuses (400 Volts or Less)

Page 6§ of 7

FUSE RATING DATA (Contimwed)

‘ Source of Rating
lrpe luse Ressgizsion Sede Rasa (Refecence)

Guld Shewem(

-1 1To2CL(Y) 2.0 ‘1
s 1TDeCL(Y) 2.0 .1
ms-t 1TDeCL(Y) 2.8 .1
Gesecal Cleiric Compedy

(The following fuses are oo loager uﬂluh from Gemeral Llectric Company.
See Rafereace 4.0.)

GreB(1-40) 1NDeCL(M) 2.0 (Y
GrIB(0-400) INDeCL(d) 2.0 ('
Relisage Fase (formeciy fconcwy Fuse)

Lt} Supecseded by KON .-
on LEDCLLY) 1.0 9
tos Superseded by (O3 .-
s ANDACL(S) 1.0 [ |
S ] Separseded by LEN-1 -
LEN-1 mocLil) 2.0 [ |
Basdiah Klesizic Fuse

Clo-4d)a imocL(m 2.0 ) ')

General Revision
2569p
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Page 40 o o Tennessee Val Authority o~
BF-6.12 Browns Ferry Nuclear Plant {
Standard Practice e

APPENDIX C (Cont'd)

| (Page 31 of 51) RFV nhing :
GROUP: FuUsSEks ELECTRICAL DESIGHN §
TITLE: Substitutios Standard for Low-Voltage Power and STANDARD DS-£8.1.1 L
eooctgivf-ooc (400 Volts or Less)
Page 7 of 7 -
FUSE JATING DATA (Contimued) =
Soures of Rating |
Lrze fuss Rescrintion Code Rasa _(lefecence)
. '
NG (0-40) Obseleto--rwilaced .18
by CLO-40)HG o
AEC-8R LO2CL(0) 2.0 ‘e £
e
| T
e

General Revision
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Tennessee Va ‘ Authority
Browns Ferry Nuclear Plant

Standard Practize

APPENDIX C (Cont'd)
(Page 32 of 51)

1 4l
."6-12

REY 0pn2

TITLE: Substitution 7tandard for Low-Voltage Power and
Control Fuses (600 Velts or Less)

ELECTRICAL DESIGN
STANDARD DS-£8.1.1
APPENDIX C

———

ALPHANUNERIC LISTING OF FUSES FOR REFERENCI 10 OC RATINGS

Page 1 of 4

SCSAMeS TIRS

Souree of Rating
Resa (Relecence)

- Genid Duens
AK-R
A25X(0-30) -1
AZ5X(25-800) -4
AN
AMBY (401 -1400)

AABT($01-2000)
ASY(0-40)-11
AbL-1
AMY(0-40)
ART(70.400)
ART(0-40)-11
MY(70-400) .21
AMOX(0-30) ]
AMAX(35-800) -4
rr-t

rrs-i

or

ors

TT-400

(1601 -4000)

S—
%0 20
150 0
150 0
100 20
300 0
%0 0
400 100
$00 0
Jo0 20
00 0
500 20
00 0
100 n
00 20
LoV 100
%0 0
100 0
%0 0
Joo 0
400 20

General Revision
2569p




Page 42 Tennessse Valie
Yy Authority
BF-6.12 Browns Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd) ,
(Page 33 of 51) RI'Y vung

1 Nses ‘ ELECTRICAL DESION
TITLE: Substitution Stasdasd for Low-Veltage Power and STANDARD DS-£8.].1
Control Fuseu (600 Volts or Lass) APPENDIX C
[SE <

. Page 2 of &

ALPHANUNERIC LISTING OF FUSES FOR REFERENCE TO DC RATINGS (Continued)

Nasulscturer __'mum___ Source of Rating

-

Gesid Shawent
™1 (0-12) %0 m
(18-30) 200 20
(35-40) %0 0
170+100) 200 %
(110-400) %0 20
TS (0-12) 00 20
(158«30) 300 0
(70-4600) 00 0
fussmang
L DBt 1%0 10 Al
30,80 12% e T
40,100,350 129 10 4l
129 %0 10 ale
150,200 %0 0 9 1
400, 400 129 . ol
»
rRs-a 15, 4% 1%0 10 ale L:
L4 150 10 a1
na 100 - . .
NG 100,200 100 . o lh
00, 400 00 - o lh
JEs 10,300,380 100 10 ol .
100, 2% 300 o Al
‘“.m m - ‘-‘.
A2 1% 10 Al
ELC(0-40) 100 150 ..

Jeneral Revisgion
1569
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Tennessee V v Auchority e 43
Browvns Ferr slear Plant 6.12

~~ Standard Practice
-
< APPENDIX C (Cont'd) REY cCouue
- (Page 34 of 51)
7 ¢ ruses
TITLE: Substitution Standard for Low-Toltage Power and
5‘ Contrel Fuses (600 Velts or Laes)
‘. Page 3 of &
4
“ ALPHANUNERIC LISTING OF FUSES FOR REFERENCE TO DC RATINGS (Coatisued)
< Satales lrpe Rata (Refecence)
Rusrmans
ar T ERPC(401-4600) 2% - [T
' -1 %0 100 .
. s -2 00 100 .3
LP-28 30,40 124 - T
! 100,200 %0 o .18
> 400, 400 . %0 - a1
& LPS-2K 40,100 100 - 1
200, 400 300 - T
200 300 - .16
2 wow §.13,20 %0 10 1
806,19 %0 10 T Y
a 200, 400, 400 . 2% - .k
& ¥O$ 30,40 100 - .18
100, 200 v00 o T
} 400, 400 400 - T
1 § 2032099-104 150 10 0.9 aad 404
- Raslian Kectirigs
= 10-40) 00 %0 - “s
£9G(0-40) %0 - “h
HRC-8R(0-30) 230 - i
!
y &

Geaneral Revision
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Tennessee Vall., Authority
Browns Ferry Nuclear Plant
Stzndard Practice

APPENDIX C (Cont'd) RIV w02 .
(Page 35 of 51) .

oRoUP: ruses £
TITLE: Substitstion Stasdard for Low-Veltage Power and [
v 1)
Page 4 of & ™
ALPRANUNERIC LISTING OF FUSES FOR REFERENCE TO OC L.TINGS (Coatisued) i
e = ol
Satales Tree :
general Klessris Comeany )
(The Listed fuse i# 80 loager availadble from Gesersl Electric Campany. o~
See reference 4.0.) _ 4
Gred(l-0) 000 100 6.
g -
Reilsase Fuse (formeciy fconcey Fuse)
LON(0-200) 129 0 4.10 -
108 (0-200) 300 20 410 ¥
LEN-R(0-200) 129 20 410
-~
Yy

General Revision
2569p
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Tennessee \ y Authority ' jo 45
Browns Ferry muclear Plant wf~6.12
Standard Practice

APPENDIX C (Cont'd) REV ovnng

(Page 36 of 51)
Qh'Record gag
GROUP: Fuses

TITLE: Substitutien Stasdard for Nidget ' mﬂ& mlﬂ

m o=23-82
&|rev
[ 1 [ “ﬂ 8-18-47

“ .’IJ"/‘

1.0 GRNERAL

This design standard lists, where applicable, allowable substitutes for
midget and small diseasion (lsstrusestatios) fuses., Refer to Design
Standard DS-E8.1.1 for substitation of 400-veltl (or less) power and
contrel fuses.

Nidget fuses are 13/32-l0ch dismeter by 1-L/2-inch<long ferrule desiga,
and small diseasion fuses are geserally ssaller In size than the midget
and aze In various physical configurations. Nidget fuses are waed la
instruseatation _.‘ power and comtrel ciremits.

Thin design standard covers the midget and mall dimeasion fuses curreatly
waed at the TYA suclesr plants. For midget fuses, saless netad sthervise
the allowable substitution incledes the whele “family* of fuses withins »
category (example: [KIT lsdicates the whole family from 1/10 smpere up to
30 smperes). Dus to veltage rating variation withia o “family” of mmall
dimsnsion fuses, sudetitutions are (ndicated on & fuse-to-fuse Dasis
except where fuses within o family are growped together. As dew equipment
I8 saed with sew fuses that are set luciuded in the presest standard,
revisions will De made to include the sew fuses,

The ssbstitations allowed by this standard are oaly allowed for o 6
Lamporary period as deserided dalow.

Duo te the ishereat differences 18 the time-curreat charscteristic of
midget and small dissasion fuses from one sasafscturer to spether for
fuses which dave the same Undecwriters Laberstories (VL) claseification
(if spplicable) and/or are othervise the same (l.0., same voltage rating,
enrreat rating, latarrepting rating, sad paysical disessions withia
controlled limits), It (s sot pessible to dave & geserically scceptabdle
replacemset fuse. Subetitution of fuses witheet appropriate considers-
tion of the particular application may produce & condition wherr proper
protection (s jeepardized. For Lhese redasons and srcept where soted
scherwine In the tables, substitution of safety-relatid Class 1K fuses 0
allowed only on aa (aterim ssergency Dasis vhes & exact replacemsat fuse
is set resdily available. This interim period shall set szcesd the
lesser of 72 dowrs or the allowable oparstion time |8 sccordasce with the
respettive plant techaical specifications Dased on considering the systee
i which the fuse (o installed (nepecabdle, saless an sanlysis (9 made by -

. Divisieon of Wvelear Eagloeering (DNE) te verifly that sgoeptable famit
eurrest coordination exists for spstresn and downstresm devices. Aa
+East replacemsat fuse mast Do obtalned and (nstalled within 30 days;
otherwise, for sontiswed eparation wsing the replacemeat fuse, o
documented sngineering saalysis muat Do made by DNE to show that the
subatitute fuse 8 sccevtable |n all respects for that specific
application.

ole

Genera. Kevision
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Page 46 Tennessee Va Authority
$F-6.12 Browns Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd) REV non2
(Page 37 of 51)

e ia

GROUP: ruses
TITLE: Substitutios Standard for Nidget ELECTRICAL DESIGN
and Small Dimeasion Fuses . STANDARD DS-£8.1.2

Lreapt whers noted otderwise [a the tables, substitution of fuaes for
pon-Class LI equipment sed/or systems shoom on TVA drewings shall only be
sade o8 a8 laterim emergescy bDasis when a8 sxact replacessst fuse (s set
peadily avalledle. Sisce the substitute fuses listed in the Ctables do
pet, I8 mest cases, DNave Lhe ezect same Cime-curreat charsctaristic w
the original fuse, an analysis shall be made by DNE withis ocne week to
verify that scceptable fanlt-curreat protectios and coordination axist,
An orsct replaciwent sust be obtained sad installed within 30 days:
etherwise, for contisued operation DEZ must perform an eagineering
snalysis for that specific application. If applicable, s in the case
where the original fuse s e lomger availahle, the substitute fuse or
asether fuse jwdged Dy DNE to be mere appropriate for the spplication
will be desigaated a8 & permanent replacesent through the fleld change
requadt (FCR)/eagineering change setice (ECH) process.

Por sea-Class 1E fusep weed in electromic lpstrumsats (1.e,, digital
voltmeters, ote.), vender-engideersd and -pachaged equipment, sad/or
systams sot shows oa TVA drawings, websatituiion msay be made ia sccordascs
with sasaflscturer's recommendacion, If avalliable.

See Appendizes A and B for detailed !aformation oa [uses.
1.1 APPLICARILITY
T™is stasdard spplies t2 all ssclear plaats,

AMBREVIATIONS AND DEFINITIONN

1 ARbreviatices
8. AIR -« Amperes interrupting rating

B, EAIR « 1000 Amperes (atertup.ing roting

1.2.2 fuse Defiaitiens

o Arsisg Iise--The amesat of time from the isstast tha fuse lisk
bas malted satil the overcurreat s (aterrupted of clearwd.

Clearisg Iime-~The total time bdetween the deginning of the

e ercarrest and the flnal opeaing of the circuil of rated
voltage 5y & svercurreat protective device: the total of the
salting time and t3e arcing time.

1 ««h CTuse operstion relating to shert ciresuils
ealy. (Vhea & [use operates in (L8 curreat limiting rasge, IS
will eleoar & short cireuit (a loss than L/2 cysle. Alse, |t
will limit the |aatastaneens peak let-Chrowugh curreal Lo &
valoe substastially less than that osbtalnable in the rame
girenit (f that fuse were replaced with & selid conductor of
equal mpedance.)

seaneral Revision
<269
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Standard Practice

GROUP:
TITLR:

7 Authority e 47

—rE—

Substitution Standard for Nidget
and Ssall Dimesnsion Fuses

APPENDIX C (Cont'd) REV Dhou2
(Page 38 of 51)

ELECTRICAL DESIGH
m '."cxuz

k.

w—m current carrying capacity of o fuse,
( . is subjected to & curreat shove iLs smpere
rating, It will opea the ciresit after & predetormined peciod

of time.)

2 ~=The measurs of heat sneryy
EHM within & cireuit during the Cime It takes the fuse

te clear. (It can be expressed as *melting I7¢,* “wreing
I90," or the sum of them as “clearing I°t." *I* stands

‘for offective let through curreat (EXS) which s squared, and

"t* stands for time of opening In seconds.)

W«m rating which defines o fose's ability
te Y interrupt and clear short cirenits. (This reting i»
mueh greatsy thas the smpers rating of o fuse, The Natiomal
flectrical Code (MEC) defines lntarrupting rating &4 “the
Righest current ot reted voltage Lhat s overturrest protective
davies |5 (ntended Lo [nterrupt snder stasdard test
eonditions.*)

Belting Iise - ™e smouat of time required to melt the fuse
link during & specified overcurreat. (See items g sod ).)

nmmnf.um-m relationship of the fuse
SRrTeat versus Lhe meiting time, tetal clearing time, or
AVOrage clearing time,

L. Clang CC Fuges - 40GY, 200,000-AIR, deasch ciresit fuses
with sverall disensions of 13732 (ach by 1-L/2 lsehws. (Their
design (ncorperates & rejection feature that allows them to
e (nserted late rejection fuse Bolders aad fuse Dlocks that
reject all lower veltage, lower interrupting rating 13/32. by
1-1/2-inch funes. They are wvalladle from 1/10 smpere tArough
30 wmperer.)

««The category & fuse falls inte vhen [t seets the
roquiremeatcs of & particnlar UL standard. (UL has developed
basic physical specifications and electrical performance
requiressats for fuses with veltage ratiags of 400 velts o
leas; thess are taows as TL Stasdards.)

O Slase G fuges-~300V, 100,000-AIR drasch circuit fuses that
Are sise rejecting to eliminace overfusing. (The fuse
diammtar (s 13732 inch while the leagth varies from 1-5/14
imeh to 2-0/4 lnches. Thewe are avallable (n ratiogs (rom

1 smpers through 40 wmperes.)

General Revision
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\ Tennessee Va. , Authority
Browng Ferry Nuclear Plant
Standard Practice

APPENDIX C (Cont'd)

(Page 39 of S1) REY cong
GROUP: ruses
TITLE: Substitutios Stasdard for Nidget LLICTRICAL DESIGH
and Small Dimension Fuses «i8.

1. ««The product |» tested to standards estobllished dy
and, pasned, (s labeled with the UL symbel.

. W‘--A product tasted dy UL te performasce oritaria
by the manufacturer; whea L meets that eriteris It |
recognined by UL and contains the mark RL o the label.

.. ««The sarimum value o7 system voltage la which
o fuse cal Do used, yet safely interrupt an evercurceat,
(Excoeding the veltage rating of & fuse impairs ita abilicy
o lsar aa overlosd or shert cirenit safely.)
1.3 APPLICAMLE CODES AND STANDARDS
1.3.1 WLIYG - Fusey for Supplemeatary Overcurcreat Protection
1.3.%0 IEC - Istersational Electretechaicasl Commisnion
7.0 PURCTIONAL RESCRIFTION
Criteria for substitutions allowed:
2.1  The payvical sine of the fuse s compatible.
2.2 e curreat reting of the fuse (0 Lhe stamm.
2.3 The fuse das the rame Lype time-curreat charscteristic desiga
(L1.9., Lime dalay versue nontine dalay).

2.4 The voltage rating of the fuss is squal to or Bigher thaa the
installed (existing or original) fuse.

2.9 If set within ¢ UL claseiflication, the [use must Do UL llisted or UL
recogaited.

3.0 QL ID FUIL TABLER

™e following tables are listed by sassfacturer (a alphasumeric order of
fuse catalog type. (The indicated voltage in the tables s O saxisws
veltage 4t which the fuse can Do saed).

Iabis Senseasta
1 AC-Rated Fuses - Ssall Dimsasion
H AC-Rated Fuses - Nidget
) DC-Rated Fuses - Nidget and Seall Dimsnsion

eral Revision
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Browns Ferr, .wmclear Plant wi=6,12
Standard Practice
APPENDIX C (Cont'd) RTY o0un2
m (Page 40 of 51)
3
GROUP: ruses :
TITLE: Substitutios Stasdard for Nidget ELECTRICAL DESIGN
and Small Disension Fuses STANDARD DS-£9.1.2
e e —
|
o0 ERENCE '
4.1 Litteifuse Isdastrial Puses Cataleg Form Be. LFC.948
(KNS Be. 43 041121 %02)
.1  Littellfuse Clrenit Protection Components Catalog Be. 20, Form
Be. C20-10% (LIRS Be. B4 ML1Z1 %))
4.3 Littalfuse Product Bulletis Be. EL-3-L104 (RINS Me. 843 LIN1 4
.4 Littalfese Croas Refersace Form CR-583.) (RINS We. 342 41121 08)
4.5 Bussmanas Full-Lise Cress Referwecs Bulletia C2, July 1902
(RN Be. 343 041120 1))
4.8 Genld Dt All-Prodects Cress Referescs Bulletia I, July 1984
(RImx ll..‘!.NNJ.|"l
A7 Beassess Clectrosic snd Smell Dimension Puses Catalog M9, April
1906 (RUNS Mo, B4 MAL121 %04)
4.0 Bussmans Ssall Dimession Puses Bulletis SFM, August 1981
(RINE Be. 843 31121 %07)
4.0 TVA letter to Meswmans masufacturer, Attestion: Nartis Saith from
V. 5. Ranghley, dated Decomber 0, 1906 (RINT Be 843 341229 %07)
410 Geuld letter from Richard fhea, Associate Application Lagineer,
Gated Bevember 11, 1984, with attachmest (RINS Be. 343 841120 918)
G40 Bussmane lettar frem Jim Calaese, Apalication agineer, dated
Bovamber 13, 1904 (RINS Be. B4) S411.0 714)
.02 Geuld Thewmmt Adviser (Catalog), 198% CP.40W-30%
(RINS Be. Ba) MA1120 »o4)
413 Kleetrical “esign Standard 08-08.1.1, *FUSES, Sebetitutics Stasdard -
for Low-Veltage Powar and Contrel Puses (800 Tolts or Lass)
414 Littelfuse Tracer telecopy ta F. 0. Ressnswe iy, Jaswary 1, 1997
(RINE Be. B4) 970112 202).
l’.
L S —— e e S ——
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Page 50 : Tennessee Val.  Authority
BF-6.12 Browns Ferry Nuclear Plant
Standard Practice

oty

APPENDIX C (Cont'd)

(Page 41 of 51) RI'V 06002 [
E: ruses \
TITLE: Sedstitution Stasdard for Nidget ELICTRICAL DESIGN ;
and Small Dimension Puses STANDARD DS-£8.1.2
Table 1 {
AG-LATID FUSES - SHALL DDNDNSION
(This 110t (s 18 slphaswmeric srder. Adjscent to nech fuse s the allowadle ["
substituts, Rafer to Appendis A for fuse rating dats.) '
t
ABCL/A 1% 34,290 130
we %0 114002 %0 [
A %0 314003 %0
ABCY 150 114004 %0 E
Anca 130 114004 %0
was 10 314018 150
/18 130 312,062 130
a3 230 312,300 %0 !
w1 10 112001 250 .
[ %0 312002 1m0 3]
260 %0 312003 %0 =
Ascs " 11004 n .
ascy tH) 311008 n -
e %0 312001 10
(T 00 s 00 '
al 123 be Sub -
ma: 128 be fub - i
may 129 b e - .
2
-
P -
General Revision .
%6%p
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Page 50
BF-6.12
ﬂ: ruses

APPENDIX C (Cont'd)

Tennessee Val.

Browns Ferry Nuclear Plant
Standard Practice

Authority

o

(Page 41 of 51) RI'V o602 {
L .
TITLE: Sebstitutios Stasdard for Nidget ELECTRICAL DESIGN E
and Smell Dimeasion Fuses STANDARD DS-£8.1.2
Table 1 r
AS-RATIR TUSES - SHALL DINENSION
DS USRI SRS, U e dheite [
ETT T ———rr T e 78 T 4
SEENTYETTTN M3 T a— ¢
ABCL/ 4 %0 314,290 %0
a2 %0 314002 %0 [
A 10 314003 %0
AsCY %0 314008 %0 [
ABCH %0 114004 %0
ancs 20 14018 250 £
AGCL/18 %0 112,002 %0 1
a0e. 3 2% 312,500 %0 :
way 10 312001 250 o
a6c2 M 312002 %0 3l
v %0 312903 %0 &
AGCA b H 311004 n &
ascy n 311008 n -
e %0 312001 10
(T30 00 s 00 |
mal 129 be Sub --
a2 129 %o Sub - L
A 124 b Sub - .
v
.~
oo b
General Revision
2569p
2 -
-

T e
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Browns Ferr, suclear Plant
Standard Practice

1y Authority ge 51
of=6.12
APPENDIX C (Cont'd) RFY nong
(Page 42 of 51)
o sy

TITLR:

%mn

Sebstitation Standard for Nidget
and Small Dimeasion Fuses

ELECTRICAL DESIGN
m "“.1.2

Table 1 (Continued)

A-MATID FUIEE - SALL DOYDELION
O 17 7T M T
FRAS 129 Pe Sub
malo 129 e Sub
13 TH8) 129 Be Sad
6.9 300 Be Sub
anT.l . M3 M01.10
axT.8 129 401 . %06
GNTL 129 401001
. ) 128 011.0
-T2 123 401002
o 129 401003
oxTs 128 40100%
@i 129 401010
oS %0 -
NDALO % 126010
MmL.$ 290 313.%00
wLl %0 13001
w2 129 313002

125
129
125
128
129
129
129

%0
%0

*Ohselete-~coplace with ABCS or ladicated substitute luse.

."
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Tennessee
- Browns Ferr, suclear Plant
Standard Practice

besed 1

1y Authority

APPENDIX C (Cont'd)
(Page 42 of 51)

| ————————————

FUSES
Substitution Stasdard for Nidget

and Small Dimeasion Fuses

ge 51
»""-12

RFY nang

ELECTRICAL DESIGH
m ”-u-l-z

Table 1 (Continued)

s 123
o 123
s 123
@a.s 100
@0 . s
o3 123
@ 128
@m0 123
s 123
2 123
s 123
4. amo 128
o 20
X410 250
oL § 20
oL 20
wu 123

—r T

Be Sud
Be Sub
Be Sab
Be Sud

125
129
129
128

129
123

%0

%
%0

vObselete-~replace with ABCY or indicated substitute fuse,

ol
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BF-6.12
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GROUP: rusis

Tennessee Va.

BN

Authority

Browns Ferry Nuclear Plant

APPENDIX C (Cont'd)

(Page 43 of 51)

Standard Practice

RFY npng

TITLE: Subetitution Standard for Nidget

L
ADL20
Lid &
AIS(1-4)
s s
NIS(6-12)
Leg }]
sCi1-30)
vER.§

w"“ Tuses

A——————

ELECTRICAL DESIGN

STANDARD 0$-£8.1.2

Table | (Continued)

S EEERE-

n

313004
113020
113002

M Seb

e e
312009

Be Sub
Be Swb

See Note*

SLL(1-30)

%0
n
%0

12.082
312001
2014

312003
Ji010
Jla010

%0
%0

ABCL/1N
Ay
[ =)
A2
[
Mo Seb
ABCLO
M Jeb

%0
%0

_hmmn_%'

"Littellfuse FLASY can Do used (f the l‘ll.l voltage Lo 250 volts AQ or lese amd
Lhe interrupting rating required is 20,

8-

000 wmps or less,
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Tennessee vi
Browns Ferry Nuclear Plant

Standard Practice

Authority

APPENDIX C (Cont'd)

(Page 44 of 51)

'

FusEs
TITLE: Substitutios Stasdard for Nidget

and Small Dimession Fuses

e G —— e —

. ) 53
.'.‘012
REY 0002
E————————

ELECTRICAL DESIGN
STANDARD DS-£83.1.2

Table 2

AS-RAIIR FUSES - AKX

(Tais 1ist 18 in alphaswmeric order. Mjsceat to sach fuse lo the allowabdle

subatitute(s). Refer to Appendiz A for fuse rating dats.)

--l"“.!'=I====' eltage
LGak. Ne. Rasiag
, o 00 [ o8 & 00
,‘|=li 00 (484 <00
%0 | =9 41 00 no 600
%0 on (X 45 &8 00
% o 400 o 400
%0 [sa &} 800 e’ 000
mo-10) %0 - .- rux(e-10) %0
m(12-18) 128 — — FLR(12-18) | 2%
’-(”'”1' n — - FLE(20-30) | 290 TEN(20.30) 2%0
CLN(0-30) | &0 £TX(0-30) 400 LE(0-30) 00 B Seb -
ETE(0-30) [ 00 u(.'”)l 00 LX(0-30) 00 ATR(0-30) | &00
EIX-2(0-30) 0 - -— ud(&”% 0 ATR-R(0-30) #00
FoR2 M e % nmn e ™a %0
ncio-19)| 2% - - B Sub ' - Be Sub -
(”‘”)1 n - - Be S l - e I -

"Whea replacement |8 considersd, replace with Listed substitutes fuse and

isplemest procedure (wvhere spplicadle) for wse on & permansst bdasis.

Ohsel. 0
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BF-6.12
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APPENDIX C (Cont'd)

(Page 45 of 51)

Tennessee Va.
Browns Ferry Nuel
Standard Practice

Authority
ear Plant

REY uvung

TITLE: Substitutios Stasdard for Nidget
and Small Dimension Fuses

STANDARD 0S-£8.

ELECTRICAL DESION

1.2

Table 2 (Continued)

AS-RAIRR FUIES - MIDGET
eltage oltage
&L
na-y) | 2% - - Ne Seb
(20-184 2%0 o - ¥ Sub
(20-30) 32 - - FLA(20-30)
tage eltage
.sn..n._E:.m..x...lmn_
nac-s) | 128 -y | 290 -
MA(S-4) | 125 | we 3w -
FLA(10-18) | 328 N10-18) 290 . o ¥e Sub -
MA(20-30) | 32 | mme.30) 32 - - |me s -
ELE(0=30) | 400 | ETR(A-30)| 400 - - ADH(0-20) | %00
CLN(0-30)| 400 - &
u.m-wim m-m-:ta +00 - . m-m-u* 00

ATH(O-30, | &00 EIT(0-30) 00 | CLE(0-30) 500

ATH-R(0-)0N 400 ETE-R(0-30) 400 ELX-R(0-300 00 -— -

- %0 b Swb - | Ne Sub - — -

TRE(0-10) | 2%0 N (0-1%) 150 | n(e-1%) % - -

TER(12-30) | 2%0 Mo Sud - | FLR(12-30) | 290 - -
«10-
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Tennessee V Yt Authority
Browns Ferr, :lear Plant
Standard Practice

APPENDIX C (Cont'd)
(Page 46 of 51)

—

RTY

Honeg

GROUP: FUSES
TITLE: Substitutioa Standard far Nidget
and Small ODimension Fuses
Takle )
RE-RATIR FUSES - MIDGET AMD SNALL DINENSION

(This List in (n alphanwmeric order. Adjacest to sach fuse is the allowsdle
substitute(n), Rafer te Appesdis B for fuse rating data.)

AR, Mo | Ratiag Al e, [ RaCing
a6 118 | 1% - ' - Ne Sub - oo -
maar ) 1% Xy s e ) 300 ATR ) $00

f . ASTI-2 | %00

m o) “ - f - e Seb - b Sub -
oS w | . | - e Sub - [P IS

™A 10 "0 S Ne Sub - | % Sw -
18 ) - | e | metw - | D]
o3 150 “ 1 be S - N ted -

L B 1%0 - ’ - e e - | % Ses -
| GRT(0-30)| &0 - | e se Sub -- 1 bo Sub | -
oae-30) [ %00 - - KLE(0-30) | 300 o Sub | e
oL %) - ! - Ne Su» w | mese - |
RIc 1 150 . - ¥e Sud - ¥e Sub e ;
ne § TR | mete - | mwm| = |
RIS(1.4) | 200 - - me S - Ne Seb v ’
ns 00 - - See Nete'™ .. e o .
RIS(6-12)| 200 . - be Sup . - - :
s 150 - - % teb - ORI
€ ) 300 - - b Sub . % Se .- ;
¢ 10 300 - - N Sub - %o Sup - |
Ve 2 00 - - N Sub - ¥e Sub -

«11-
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Page 56
BF~6.12

__m—l

Tennessse Vali., Authority
Browns Ferry Nuclear Plant

Standard Practice

APPENDIX C (Cont'd)
(Page 47 of 51)

REY

noneg

TITuLL:

Substitutios Standard for Nidget

ELECTRICAL DESINN
STANDARD DS-£8.1.2

—a

~

Table J (Continued)

R=MATER FUIES - NIDGED AND DNALL DINDNEION
tage '--‘"u.T.=TT=:=- oltage :::]i;iiliéiiiz;rd
WMMM%MM
ELE(0-30) iuo ELA(0-30)| $00 No Sub - N Sud .
rass 150 |me sw» ve *e Sub o ¥ Sub -
uuo-m-J o |muace-30) soe | mEte-20)| s0e - -
ATR(0-30) | %00 | ELM(0-39)| %00 KLE(0430)| $00 v -

"When replacement

implemsat procedurs (where 499

eviittellfuse FLASS can De used If the system voltage i3 150 velts OC or lens

|9 considered, replace with listed substitute e and
Licadle) for wse o8 & permanent dasis.

odie
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: Tennessee ey Authority g 57
: r Browns Ferry Nuclear Plant 8F-6.12
r 3 Standard Practice
r.‘
i , APPENDIX C (Cont'd) REV 00ng
. N (Page 48 of 51)
;A %— — S— ——
I 4 T ruses FLECTRICAL DESIGN
: ﬁ TITLE: Sebstitation Standard for Nidget STANDARD DS-£8.1.2
asd Small Dimession Fuses APPENDIX A
. . Page L of )
r 1.0 ALTERNATING CURRENT RATING ]
‘ Neat of the sasufscturers’ published catalog data apply to AC applica-
tions. WVhers the data does set specifically state OC rating, the data i»
¢ for AC applications saly. AC rating data can be verified by reviewing
- the refereaced data. If DC ratings are required and are set llsted (a |
L this standard, they should be referred to ONE for evaluation on &
case-by-ease dasis,
1.0 CURRENT INTERRUPTING RATING
L . Carvest (aterruptisg retings should de comsidered vhes dotermising the
suitadilicy of & substitute fuse. The currest laterrupting ratiag of the

1 fuse should be freater thas the marimsm availadble short sirenit faalt

eurreat 4t ths fuse lecation ia the ciremit.

thown bdelow.

2.1 Typieal AC isterrupting rating of UL-listed electrenic fuses s
10,000 smperes for all voltage levels except 250-velt AC listed
& fuses. The 250-velt AC UL-listed fuses are first tested as 135-velt
4 AC fuses, 18 waleh case they msust have & 10,000-AIR. However, ot
250-velts AC, these fuses may have lower latervupting "atings

INTERRUPTING RATINGS OF UL.LISTED FUsEs

) Thort Ciremit Carreat |
; »” (A Yoltage Rasing | Ase Rating of Pase | (UL Minimum) (I3 Awes)
“
129 ALl Amperages 10,000 (does net
(selude micre fuses)
0.1 b}
1.140.% 100
% 3.6-00 m
10.1-18 7%
u-"” 10‘“ o
u a 00 ALl Amperages 10,000
$00 ALl Amperages 10,000
00 AlL Asperages 10,000, 50,000 or
100,000

General Ravision
2569p
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BF-6.12 Tennessee Va. , Authority

Browns Ferry Nuclear Plant
Standard Practice

G

APPENDIX C (Cont'd)
(Page 49 of 51)

R —————————— A ——. . — T —

REY vouo2

~reey

ﬂ: ‘rUsEs
TITLE: Substitution Standard feor Nidget
and Saall Dimension Fuses

o e o i e e ety
ELECTRICAL DESION
STANDARD DS-E8.1.2

APPENDIX A

'uc 1o )

FUSE RATING DATA (Coatiswed)

e Ty BT

2.0 CORRENT INTIREUPTING RATING (Cosntinued)

_ 2.1 Puses designed aad listed to Luropesa standacds sast meet & dreakiag/
{aterrapting capseity test. The variows capacities for the fowr

main Curepess fuse types are shows belew (AC voltage), 3
INTERRUPTING RATINGS (DREAKING CAPACITY) PEX CUROPRAN STANDARDS r
Py Cane Size Areskiag 1
WM .
Quick sating” S0 1500 e
Nigh-bresking ’ #
capasity .
Quiek scting, $3120 35 or 10 times y
low-bresking rated currest, s
capacity waichever o -~
greater
Tlme-1a8. V110 5 or 10 times ¢
low-dreaking rated curreat, $
capacity whichever (s
greater L
Quick scting, 3 N 1% or 10 times l
low-dreating rated current,
capaaity whichever |»
greater

2.3 UL and Isterssticasl Clectretechaical Commisnion (IEC) fuses’
iaterrepting/dreaking capecity are tested saing AC., Their X
ratings could o different Decanse of girenit time comstast
considarations. It (s gesorally essier for ¢« fuse %o iaterrupt .
AC thas It 18 te (aterrupt OC.

3.0 CONTINDOUH ANPEMAGE MATIMG

Dee Lo industry requiresests and demand, avallable fuse smperage values
change from time to Lime. Amperege ratings are sdded asd deleted la s
family of Cunes.

'~l

i
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Tennesses V. * Authority r 59
Browns Ferry wuclear Plant weub.12
Standard Practice

APPENDIX C (Cont'd) RFY nong
(Page 50 of 51)

T FUsSks :
TITLE: Substituticy Stasdard for Nidget
d Ssall Diseasion Fuses

FUSE RATING DATA (Comtinued)

Unless u'nolttcnliv ioc-‘ on the fuse label that the veltage rating
spplies to DC, the voltage rating applies %o AC oaly. The fuse can be
applied ot aay AC veltage wp te Lhe rated valee,

DC ratings bBave Dees sstablished by the sasufscturers for some foses
a8 indicated o Appendis B, This rmating will set appecr on the use

label wnless It (s sertified or Listed, E: ﬂ:g A Aseendiz )

General Reviazion

1569
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APPENDIX C (Cont'd)
(Page 51 of 51)

Tennessee Va
Browns Ferry nuclear Plant

Standard Practice

REY

ming

Authority

GROUP: FuUsEs FLECTRICAL DRSIGN
TITLR: MHNHQ‘ ll::::ﬂ"::: Ridget m .--I..l.l
Page 1 of )
RAFERENCE FOR OC RATTNGS
Sewrce of
Rating DC Ratings

{JIIIIIIIIII! Yella AL ARefecence)
Rusemens

ASC L/0 1% 04 L )

arn 1%0 0 ..

i'l. .0 200 .
' - 150 208 “r |
i-! 0 100 TR ;
o 300 1s08v 0.7 and 400
o 0 200 . I
! nIc ‘ 150 0 )
%l!l : 00 10gv U ] \
e g 150 200 . |
i (=] ; 100 18 . E
| €10 : 100 13 . |
: it : .o 200 . l
| | )
| fenid Sheses

AST(0-M) -2 09 o a0

ATY 100 o~ s l0
(SUSTIVET L

(38 ) £ 00 150¢* LI

riass 1% 0L e

YAIR « Amperes nterrupting reting

"L « LAIR « 1000 Amperss laterrepting rating

—

o
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Tennesse. ley Authority

Jage 61

:nvu :o;;:cm:m Plant Br-6.12
prar— REY 0002
(Page 1 of &)
43 '971229 910

GROUP:  GENERAL ELECTRICAL DES
TITLE: Master Puse List and Puse Labeling STANDARD 03-£1
e
Sl SRE -1l
(S IREY MO 5
E T |REY DATE 12-29
1.0 SRR

Thie design standard: (a) dalines the minlms required data to be
eontained |8 the master fase 11t waleh seah preject s required to
saistaln and (B) datails the requiremesats for fuse labels.

™e Divisien of Meclear Dagineering (DNE) shall previde the apprepricte
srganisation with & waiqee ideatifior to e waed o8 the fuse label by
seans of DNE.produced drswisgs, vesder drwwiigs for which DNE das ssrume
saistensnce recpensibility, of other appropriate documents.

R APPLICARILITY

Yale design standard applies te all seclear plasts.
1.2 APPLICANLE CODES AND STANDARDS

Ceetrical Desigs Standard DS-£1.2.1, GENERAL, Dlectrical
Beseplates - Browms Ferry Muclear Flast

Dleetrical Design Standard D8-01.2.2, GENERAL, Blestrical Bquipmant
Bame; Los - Sequeysd aad Subsequest Muclear Flasts

BARTERFUSE_LIIT BEQULRENENTI

Bach project sball maintais & saster fune List losued &8 a8 outpet
document waich 1hal' shew the fellowing iaformation:

o, Oniges ldeatiflication swsber

B, Nasafsctures' s sataleg swmber (lnclude smperage rating, waers
spplicable, If set part of Lhe cataleg swmber) .

t. Nessfasturer's sams or ldeatification code dunber

4. Ttate whether sr et the application o 1B (1f set stated as part of
the fuse snique ldeatificat!ien swsmber)

. ldestifisstion of fuse lecation
CUSR_LAMKL IRENTIFICAZION RRCUIRENENTY

Puse labels shall allow sasy ldeatification of the fuse clips o fuse
Bleaks te which thay apply.

-1.

General Revisgion
i569p
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Page 62
Br-6.12

GROUP:  GENERAL
TITLE: Naster Puse List asd Fuse Labeling

Tennessee Val. uthority
Browns Ferry Nuciear Plant

Standard Pract ce

APPENDIX D (Cont'd)
(Page 2 of &) RFV hous

ELECTRICAL DESIGH
m -'n-z-’

-

3.1 PLANT UNIQUE IDENTIFLIERS

3.1 « Por Composent ldeatiflcation Standards
T - 0

3.1 &‘- Per Sequeysh Laglseering Precedurs SQEP-14 and
Ideatification Standards DNEI §.21 and DNES 0. 22

.40 w « Por Composent ldestiflcatien Standards DNES .41 asd

3.1 W « Por Component ldeatificatieos Standards DNES 5.01 and

3.1 DESCRIFTIONR

3.2.1 ALl Puse igestification labels shall display the fellewing
Iaformation ia tee Lines:

. The plast saique fuse ldentifieor |8 sccerdancs with the
applicadle requiremsat of ssbsection J.1.

5. The plast stasdarcized (aformation as to the device being
suppliod by the fuse, or fese title, or fuse masufecturer's
ldeatification tode and/or masulscturer's catalog sumber
Inseluding (ts smpers rating.

3.2.2 A thied lise in the label of & suxilinry tag shall be previded
where ipecial instructions spply. (Rxample: *DO NOT SUASTITUTE.®)

3.3 LRSIRILITY

ALl (afermation on the labels shall b legidly typewrition,
sagiaved, or handpriated. Lavicomment, location, sverall size,
lettar/swmber 1130, label material, type (aseription, and attachmeat
sethod shall be considersd Lo maximive legibiliny.

ARUIRED LAREL SATERIAL

ALl fuses shall be permassctly labeled with & durable label that will
remais (atast for a8 srtended leagth of Cime (L.0,, yoars). The material
shall be capable of withatanding the savirosmestal conditions for the
ares o which the fuse label 15 te b waes, Any of the following
saterials of metheds L8 ssceptadle:

LIR W sttached with serews or adhesive. e
strie 4108 Stasdards DS-E1.2.1 end D8-01.2.2 for detalls

eoneerniag 18, SAEraving, Aad AtTachmeat meiheds. |:

2 Mﬁn allowing (afermative te de Nasdprinted or
computer-iyped. Jse Perma-ibield labels ¥y ¥. 5. Brsdy Company, oF
squivalent,

-:.

Genaral Revision
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Tennessee

—~ Browns Ferr, suclear Plant e 63
Standard Practice wi=6.12

id

General
25699

)y Authority

APPENDIX D (Cont'd) REY 0002

(Page 3 of &) \ _
GROUP: GENERAL CLACTRICAL DESIGN
TITLE: Naster Fuse List sad Puse Labeling STANDARD 0S-01.2.)

—

6.6

1.0

"3 W Allewing (afermation to be
Daadprinted of computer-Cyped. After wolying lasel, wpeey with »

dmvmlu.mﬂuhlatmmdmtuucmudl
te mdmtumnﬂn
uu.l.mmmu.»m-mm.

pessible o permisnible to place & fuse label sear the
deseribed in subsections 4.1, 4.2, e 4.3, the fellowing
sethed shall be wsed: n.mc-mnm-x-uuu.uu-a

the arraaged i teir relative pesition in the respective
eabivet. If & drewing 19 Bessssary, it will b
et sust be approved by ONE, The drawing thall be
thin the sncloswre 18 & condplcnons location and
shall be coversd By & dlear, m-w“uumur-m in the
event smeat L8 revised,

E
H
i
:

Fuse labels shall b securely sttached o8 elosely as pessible te the fuse
block or fuse cllp. Asy sethed of sttachmest (8 scceptadle IF it is

t and will vithatand the eaviroameatal conditions of the ares.
Lxamples lncinde serews of sdbesive for Lamacoid 1abels of pressnres
sensitive sdbesives lor poel-aff labels.

hxwwlhu“nmmunnnn‘ta..-r-nt.vtu
uummmxmmmmt—c. A bex tever i3 & typieal
crample.

SEYRERINME [VIR SLOCK SARLING

Reversible fuse dlocks (fuse bloaks that tan be laserted in aa ON or OFY
position), waless stharwise clearly aad permaneatly markted, hall b
sarked by GNP or DNC te minimize peesible confusion 4 to whether Lhe
fuse Block (o lnserted in the oN or OFY pesition. The mark shall consint
of & wRite painted stripe, spprosimataly 1/4 laeh wida, scross the fuwse
plock sad receptacie. The stripe on the fuse dloek is te Line up with
moulpnmmodyﬂmtmnmu iasertet (a2 the
o8 pesition. Use Miescline 30% type of paiat,

Revision




Page 64 Tennessee Vu.q‘AutMrtty

BF-6.12 Browns Ferry Nuclear Plant
Standard Practice
APPENLIX D (Cont'd) x
(Page & of 4) pry oung
e o e M .
ﬂz GENERAL ELECTRICAL DESIGH
TITLE: Naster Fuse List and Fuse Labeling STANDARD D8.K1.2.)
0.0 REFERENCES

0.1 DNES 5.01, Dniqee Idescification (UNID) of Strectares, Systems, and
Componaats for Ballefonts and Later Buclear Flasts

§.1 DNES 9.02, Owique ldeatification (UNID) Lmplessatation for
. Bellefonts and Later Buclear Flaats

5.3 DNES §.11, Compeseat Tdsatification « tequeysh Buclear Flaat

§.4 "NES §.22, Compeseat ldentification Implemestation for Sequeyed
Buclear Flast

0.5 ONES §.)1, Compeseat ldeatification « Drowms Ferry Buclear Flast

0.6 DNES §.37, Compesent Identification Luplemsatation for rowas Ferry
Peclear FMlaat .

0.7 DWES 0.41, Compessat Idestification - Vatts Bar Beclear Flaat

§.0 DNES §.42, Composeat Idestification Implemestation for Vatts far
Beclear Plaat

1.9 Sequersd lagiseering Procedare SQEP.)4, Procedars for Lmplemantation
of the Dlectrical Fuse Tadulation

LAST PAGE
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i
(e Coargen waeen w26 8 7 U4 57 § 69 ¥aon wo B FRLELTTTTT
["arta” ° DESCAIPTION OF THE |

|
P /RGueéT Srowns Terry (010 UNIT o0 VENDOR — . A ;
gysTEM _Vatious VENDOR'S ADORESS AA |
componirT |, Foval & _Cootxal fussa . CONTRACT NO, 4 |
AsmE? vaullkoly :ggg:e:s.mw-lw
REQU AEMKIIT VIOIATED n - e
Sircult requirements,
SOURCE OF REQUIREMENT VIOLATED 2881gn Stands - s
'] Y: P / -' ".1' l' »

| The 15B501 series was issued by ECN PO282 in 11/79 to provide the plant a plant specific
fuse substitution list. Subsequently, Design Standard DS~E8.1.| wvas i{ssued $/80 based on
the BFNP plant specific document with minor differences. The 15850! series was not nvint’

to reflect these differences nor wvas an exception filed. This is alse the case for all

subsequent revisions to DS~ES8.1.1 and all revisicas ¢t S-E8.1.2 which address additional
types of fuses, Revision 4 of DS-E8.1.1 and nvinton‘i’ of DS-E8.1.2 essentially disallow

most fuse substitutions and only with design ana.ysir and approval. The BFNP plant specific

document (15B50) series) has not been revised to reflect these limitations or meet other
requirements of later revisions of the Design Standards.

RECOMMENCED CORRECTIVE ACTION (OPTIONAL)

t O — - -

GAOR INTIATED OV Ag&..__ DATE -ZZKZL_ TEL. MO, S451-BENP
INITIATOR'S OPGANIZ ATION i lSsEER- = onuvmtuwcovnu Ll
MANAGEMENT REV'EWER — AT SCLRY TITLE el S
RESPONSIBLE ORGANLZ ATION BEGF leert o "
POTENTIAL AFFECT ON OPERABILITY v 1020 38 couwonD|son 10 20 coumon(d
OPERABILITY OF NUCLEAR UNIT 18 B 18 noTOArMECTED, .

IF YES', INDICATE AFFECTED UNITS. wen 10 20 common O (e 10 20 common (D)
CAQ COORDINATOR R

DATE RECEIVED N-4l-00 9\\’1

d
S 7 S LW 7/ T/ B

P e e
TRENDING CODES

__DISTRIBUTION
ool el e v Ll el

ANIZATION/M

TR 1 TR coov came BLL
v PIIA s w38 Wl 2 ‘aek
e et [ T o YeTEe - WSAATA IONS, DIR
W S P beeed W v Lt Ll c Ll =l DNSL. OIR

ot TR COmsomg N AORE R A NERB
"e bl = ® cdmdand St ™ ONP, MGR
PROCHDUAE v AT u__f_..‘__g- RIS

CTERE T i BN )

—

Mo ‘ ' S ETTLG OTHER
-

TVA 16884 (ONP 1-8T)

— S




|

~  CAQR_ oy

MS ACCESSION NUMEE i~ “_SAQR NQ.glrielr[2]o] Iz[gl [ 1]

ART B s ST BVALUATION o s S

FFECT ON OPERABILITY — — — o= - — .
§ TMIS TAQ IMPACT UNTT OPERABILITY Y™ vnm " o > ‘.‘
F YES' NOTIFIED ALY, MGA, AND/OR onnmqga AT ON e = e e

IGNIFICANCE /REPORTABIITY — s o — - ——
oy —_——'WC’V'—‘_—WW“”'-“° TTTREVIEWED BYTT T U TTDATE T

PORS TR €Sl noll ksl MOLF— S
awommmmvtr———wm—ma‘ - =™
F REPOATABILITY BLOCK 18 CHECKED 'YES' IN ITEM 38, GIVE A COPY TO THE ORGANIZATION
ESPONSIBLE FOR DETEAMINING REPORTABILITY IMMEDIATELY: SENT TO DATE TIME
ENERIC REVIEW
REVIEW FOR POTENTIAL GENERIC IMPLICATIONS IS B 18 NOT [ REOUIREL. EVALUATED BY
AYS REQUIRED FOR SIGNIFICANT CAQ'S AND CAQ'S AFFECTING QPERABILITY) At 3 4
éﬂ% 4}&"0’ 5/3“}
OPY OF cach sENT To ENA- PRS oN 28 =87 ron y .
RFORMANCE OF A GENERIC REVIEW. P-EE
OOT CAUSE ANALYSIS/RECURRENCE CONTROL I i
OOT CAUSE ANALYSIS REQUIRED? YES R wo APPROYED BY [
ECURRENCE CONTROL REQUIRED? YEs®E wo O Sa C:'JW iz
LWAYS REQUIRED FOR SIGNIFICAT CAQ'S, NRC VIOLATIONS. AUDIT FINDINGS, CAQ'S NAME OATE
FEECTING OPERABILITY. ) _&1,(ru. vy
EITHER ARE REQUIRED, FILL OUT PART O OF THIS CAQR TITLE
ART C REMEDIAL CORRECTIVE ACTION
ISPOSITION METHOD DESCRIPTION OF PROPGCSED DISPOSITION
ETURAN TO VENDOA ] )
woRK (X REPAIR 1]

CEPT-AS-18 [1 sCRAP |
THER (DESCRIBE) See Attachment

THER INFORMATION
O TAGS PLACED

IR/ ORX
A I N | SM '
AT ¥ ) ORGAN RESPONSIBLE FOR C/A B €
\Hion "~ ves 2 ko B OF 1sc~louuo COMPLETION DATE &Q ;,'mrg START -QP |
ERIFICATION AETEST ([ AEINSPECT 8| AUDITOR FOLLOW -UP DIQA REVIEW M [suey, REview &
QUIREMENTS OTHER (DESCRIBE) T
APPROVALS NAME DATE NAME parg |AFFROVAL
OPOSED BY M bRAl_)u S-943 0 T EN o= 15%7
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LYSIS/RECURRENCE CONTROL

ROOT CAUSZ F "THE CAQ

The Browns Ferry Engineering Project failéd to Tévise the Browns Ferry Plant specifi~ fuse
mblwwh‘mﬁm Diviston-

of Nuclear Enginc Y
fuse substitution list contained in Duign Snndnrd DS-E8.1.1 and DS-E8,1,2.
ag

PROPOSED REXTWMRENCE CONTROL ACTIONS : =

Develop a BFN specific, DNE controlled fuse tabulation program.
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Description of Proposed Disposition:

(1)

(2)

(3)

(4)

o B |

Obtain approval for use of the currently installed fuses where
possible. Where installed fuse cannot be approved for use, identify
fuse to be installed. This applies to fuses in the following
categories for unit 2 restart:

A. Class 1E fuses

B. Non-Safety fuses required to support Appendix R commitment
C. Containment penetration protection fuses

D. Class 1E Cables/Bus protection

Verify that the installed fuses in #1 conform to the approved fuse
and that they are correctly indentified,

Provide adequate documentation to assure that the as-designed and
as-installed fuses can be cross referenced,

Revise standards to include substitutions of approved/installed fuses.






DRAVING CHANGE AUTHORIZATION
TVA - BFNP

DISCIPLINE: ELECTRICAL

CONNECT 10N SCHEMATIC € P € saeny

o DESCRIPT 10m WEGR  SUGR  PML/BKR  DRAWING DRAVING o P N cuss
2-v02-71-39% Cont NoR AZY15-1  S156 DCRMOV 2C 030  4SM2713-1 ASNTY4-S YoM oM OTE
2-5u2-11-39¢ CoNT EmER ANIST SU6 DORMOV 2 00 &SK2713-1 ASNTIE-S Y NN
2-%02-77-3a RN L1GHT AZ¥6-1  S156 OCRMOV 2C 068  2-45K2713-2 ASNTIG-S Y ON N OE
2-502-T1-38 Cout woR AZYVIS-1 5156 OCRNOV 2C 068 2-4SWZ713-2 ASHT14-S Y oN
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SCHEMATIC DRAWINRGS

45N714-2, 250 VDC REACTOR MOV Board 1A
45N799-10 480 V SHUTDOWN AUX. POWER
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