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8.2 OFFSITE POMER SYSTEM

Based on information oresented on figure 8.3-1 of the ABWMR SSA  *t agpears
that the offsite power system consists of the folliowing three s e 5

1. A back fead from the transmission network through the main transformer,
bus duct, and two unit Auxiliary transformers to the Class 1E distribution
system input terminals. Yo initiate this back feed, the main generator must
be disconnected from this source by a generator b eaker:

2. An offsite Line from the transmission network through the reserve
Auriliary transformer 1. the Class 1E distribution system input terminalis;
ant

3. A combustion turbine generator to the Class 1€ distribution system input
terminals,

Section 8.2.3 indicates that these circuits, for the most part, are within
the ABMR design scope; however, sections 3.1.2.2.8.2.2, 8.2.1 and 8.2.2
indicate that these circuits are. ir totsl, out of the ABWE Standerd Plent
scope; thus, description end analysis demonsirating compliance of the offsite
circuits to reguiatory requirements has not been provided in the ABMR SSAR.
To initiate + v review of the offsite system, additions! information is
required for the following items and/or positions.

. The inconsistency between sections 3.1.2.2.8.2.2, 5.2.1, 8.2.2, snd 8.2.3
of the ABUR SSAR as to what part of the offsite system is within ABMR scope.

2. The description and sneiysis of the offsite power system’'s preferred
offsite power supplies from the utility-ABMR intzrfaces to the Class 1F
distribution system input terminals which is within the ABUR Stendard piant
SCOpe .

3. Interface requirements for the offsite circuits from the utility-ABUE

GE RESPONSE

Items 1-3 [N/C): (See the response to Question 435.43.)

Items &-7: The following new section has been added to address separation.

8.1.2.1.1 Separation

The locations for the mein transformer, unit auriliary transformers, and
reserve suxiliary transformer sre shown on figure 1.2-25. The reserve
auxilisry transformer will be separated from the unit auxiliary transformers
by SO feet or shadow fire wall,

Reference is made to Figure 1.2-1, and to Figures 8.3-1, 2 and 3 for the
single line diagrams showing the method of feeding the losds. Sepsration of
the normal preferred and siternate preferred power feeds is accompl ished by
floors and wails over their routes through the turbine, control snd resctor
buildings except within the switchgesr rooms where they must be routed to the
same switchgear lineups. The normal preferred feeds sre routed within the
turbins building from the unit suxiliary transformers to the turbine building
switchgear and to the control buflding. From there, the normsl preferred
feeds continue across the divisions 1 ard 3 gsides of the contro! end resctor
buildings (right side of buildings in Figure 1.2-1) to the respective
safety-related switchgesr rooms in the reactor building.

The glternate preferred feeds from the reserve auxiliary trensformer are
routed outside and alongside the turbine buiiding. The feed for the

non- safety relsted switchges: peels off and enters the train A switchgesr room
at goade to pick up the switchgear at that elevation, snd then rises on uwp to
the train 8 switchgear room sbove. The other siternste preferred feed, which
is for the safety-relsted buses, continues on outside of the turbine building
until it enters the cleen sccess corridor (Figure 1.2-2%5) just below grade
betueen the turbine snd control buildings. It crosses the turbine building in
the top of the clean sccess tumel and then snters the divisions 2 snd & side
of the control building. From there, it crosses the divisions 2 and & sides
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interfaces out to the utility grid system which is outside the ASUR Standsrd
plant scope.

4. DNescription end snslysis of criteria relating to physical and etectrical
separation between the normal and alternate praferred affsite circuits and
bet.sen the preferred offsite and the oncite circuits ‘retuding
instrunentation and control circuits. Onsite circuits include Class 1F power
supply circuits and the Class 1 distribution systee circuits to the ioads.

5. Interface criteria relating to physical and electrical sepsrstion between
the normal and alternate preferrad offsite circuits and between offsite and
onsite circuits including instrumentation and control circuits.

6. Physical lay out drewings which shows the physics| separation of the
offsite circuits and separation between onsite and offsite circuits. This
shall include the instrumentation and control circuits sssociated with eack
offsite circuit.

7. The physical and electrical separation between the circuits sssocisted
with the combustion turbine generstor and other offsite circuits including
instrumentation snd controt circuits.

8. lInconsistencies between response toc question 435_48 (or section 8.3.4.5)
and section 8.3.1.7.1 es to the normal offsite power feeds to Class IF
division I, 1l, and 111, Similarty, sections 4.1.2.1 endd 8.1.3.1.1.1 are
inconsistent,

9. Wo single failure ground feult or other sberration in one offsite
preferred circult between the plant switchyard and the Class 1 distribution
system input terminals shall ceuse loss of offsite power to or challenge in
any way more than one Class 1€ distribution system.

10, Jdentification, snalysis, and justification for each circuit or
component part of the offsite system which will not be tested during norme!
plant operstion.

of the control and resctor buildings (left cide of buildings in Figure 1.2-13
to access the switchgear rooms within the resctor building. The norma!
preferred power feeds are not aliowed to be routed in or through the clesn
access corridor.

The location of the combustion turbine generator (CTG) is shown on Figure
1.2-26. The standby power feed from the 771G is routed directly to the
switchgear rooms in the turbine building.

The branch to the resctor building is routed sdjacent te the siternats
preferred feeds across the control end resctor buildings.

Ttem 8 (N/C]: The second paragraphs of sections £.1.3.1.1.1 and 8.3.1.1.1
have been revised in sccordarce with section B.3.4.9. In sddition, secrions
(1), (3) and (&) of B.3.1.1.7 have been clarifies to sliow feed from either
offsite source during normal plant operation.

item 9 (N/C]: GE questions the validity of this criteria. GOC 17 reguires
two offsite sources. TYet, any plants (including the ABWR) with sore then two
divisions could not meet such criteria, because the loss of one of the ofisite
sources must affect more then one division. Yet less reliable plant designs
having only *wo divisions would meet the criteria. We sugoest this ites be
deleted since it is redundsnt to SER lssue 8.2 1.

Item 10 [M/C1: There ure no restrictions placed on testing of the offgite
systems during normal plent operstion. interisce 8.3.4.9 provides for
continuous feed from both the preferred and slternate power sources.
Therefore, the need for testing should be minime!. However,K testing
procedures and frequency of testing for the offgite circuits is determined by
the utility/applicent.
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1. Explicit definition of normal plant operation which states that 't means
all modes of plant operation including shutdown, refueling, and start up.

12. Capacity and capability of sach offsite circuit to supply conmec” «d
loads .

13. Dofinition of criteria applicable to offsite systems similar toc Tabie
8.1-1,

8.2.7 Independence between Offsite and Onsite Systems.

The following criteria, specified in section 8.3.2.2.1 for the ABWR design,
implies that a single failure of ore 125 VOC system mey jeoperdire and thus
cause loss of offsite and onsite power 1o one safety division but will not
jeopardize or cause loss of offsite preferred AC power toc any other safety
divisions.

“The unlikely loss of one 125 VDO svstem does not jeoperdize the suppiy of
preferred and standby AC power to the Class £ buses of the other load

groups . *

This criteria, with respect to the DU system, meets the staff position thet
no single faiture, ground fault, or other aberration in one offsite preferred
circuit between the plant switchvard and the Cless 1€ distribution system
input terminals shail ceuse loss of offsite power to or challenge in any wev
moire then one Class 1€ distribution system, division, or lesd growp and is,
therefore, scceptable. However, the offgite system being proposed “or the
ABWR does not meet this criteria. For example:

a. Failure of the single main transformer supplying two of the safety
divisions will couse loss of offsite power to more then one ssfsty division.

b. Failure of any one of the four unit suxilisry transformers will ceuse
less of offsite power to more than one safety division.

Ttem 11 (N/C1:  The explicit definition was sdded to Subsection §.3.7.1.1 as
requested (see attached mark-up).

item 7: PRefer to the response to SER isswe 8.3 .3 &,

ftem 13 (N/CI: (See Section 8.7.7 sdded in response to Ouestion 435.63.)

[#/T] The statement guoted from section 8.3.2 2.1 refers te the individusi
Class 12 125 VDU batteries which controi the Cless ' switchgear feeding ssch
Class '€ 5. 9KV W/C bus. Fach divisiona!l bus is feed by its own divisionst
breskers which are controlied by the 125 ¥C Settery of that same division.
Therefore, it is correct in that no divisional bettery failure can effect the
feeders of the other divisions.

“he statement quoted in 8.3.2.2.7 has been clarified as foliows.

“The unlikely lose of one 125 ¥OC system does not jecperdize the Class 1F feed
sugpiy to the Class I buses of the other losd groups ™
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To initiate our revisw in this area, additional informstion iz required for
the following items.

1. The extent Class YE DC power is used for control and protection of the
offsite circuits from the switchyard to the terminal connection on the Class
1E system,

2. Descriptive information or analysis demorstrating compi iance of the ABWR
design to the above stated criteris.

3. Specific identification and documentation of the above and othor
exceptions to this criteris in the ABUR SSAR with justification,

B8.2.2 Protective System for the RFeactor Internal Pumps (Question 435.4)

Section 15.3.1.1.1 of Amendment 10 to the SSAR states that since four buses
are used to supply power to the ten resctor internal pumps (RIPs), the worst
single failure can only cause three RIPs to trip. Further down in this same
section a statement is made that the probsbility of any additional &IP trips
is low (less than 10°%(-6) per year). Therefore, this svent (i.e.,k the
simultanecus trip of more than three RIPs) is clessified as 8 Limiting fauit.

In order to establish that the probebility of any additional RIP tripe is
tess then 10%%(-6}), sdditional informetion or analysis is reguired from GF in
A SSAR amencment to address esch of the following items.

(8) Probability analysis which demonstrates that a fault on the offsive
circuit that occurs anywhere between and including the offsite switcward and
the reactor internal pumps will not cause ioss of more than three resctor
internal pumps (RIPs).

(b) ldentify each component pert of the power supply to the resctor irternst
pumps and/or protective systsems that is expected to function to assure the

The reference statement ir Section 15.3.1.1.1 of the SSAR, specifying thet mno
single failure shal!l ceuse an inadvertent trip of oore then three RIPs,. iz @
design reguirement on the on-site RIP power supply squipment. Ffaults in the
off-gite circuit which result in » loss of AC power 1o plant eguipment sre
aaiyzed in Section 15.2.6 of the SSAR. The Section 15.2.6 eveluetions do
address & loss of power to the on-site BI? power supply s~ouipment .

An anmlysis is provided in Appendiz 150 to the SSAR which demonstrates thet
the combined probability of events resulting in a trip of more than thres RiPs
is less than 1E-6. This sreiysis inciudes mein generstor tripe, faults on the
common, feader upstream of the 6.0 kY feeders (braking effect), snd loss of
off-site power K thersby bounding sny postuieted fauits in the off-site
circutt. The aneiysis resuits, os providged in Amecviment 1S are | isted below.

No. of Pumps Tripped Probability
1 0.1157yr
2 0.0287yr

38 (w/o cosstdoan) 0. %87yr
36 (w/ cozetdown)
« Negligible”
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sssumptions used in the probability ansiysis of item (a) above.

(c) Probability anslysis which demonstrates that the combined piobebility of
atl events (including those described in item (8) sbove) is less than
10%*(-5) for trip of more than three RIPs.

8.3 ONSITE PONER SYSTEMS

8.5.1 Compl iance with General Design Zriteria 1tem (1)(b) of section
8.3.7.2.2 indicates that the Class 1E Constent Yo.tage Constent Frequency
{TVCF) powser supply is in compliance with Generai Design Criteris (GOC) 2, 4,
17, and 12 in part or in whole, ss appliceblz. Response to guestion 435.26
provides clarification that there are no noncompliances, but some portions of
the GDC’s are not sopiicable at this (evel (for exsmple, the statement in GBC
17 sbout two physically independent circuits from the transmission network).
It is unclear as to whet parts of these GDC’'s you consider not applicable to
the CVIF power supplies. Alsc it is unclesr as to why two physicelly
indeperdent circuits from the transmission network are not applicable to the
CVLF power suppiies. In order to clarify these and cther related items,
additional information is reguired for the following issues.

1. lidentification of each part of GRC 2, &, 17, snd 18 which is not
considerad applicsble to the CVCF power suppliss and justification for each
part that is considerad not sppliceble.

GE WESPONSE
S Negligible*
& Negligible*
7 Hegligible*
] Negligitie®
< Negligibie*
10 Negligible"

* o« 1.08-8/yr

As explained in Section 15C.4, the failure of powsr to the Notor /Generator
(M/G) sets does not generally constitute a trip of the IPs powered by the W/G
sets,

The rasponse to RAL 435 4 hes been sodifiad to be consistent with this
informetion (see attached mark-up).

N/C] Response 435.26 has been modified as foliows:

"All conformence statements in the snaiysis sections of Chapter 2 have been
mocdtified to state full complisnce without the app! icability cavest (see
sttached).

There are no non-conformences with the GDCs. The "as applicable’” statements
were intended oniy to differentiste between those portions of the GDCs we
interpreted to be applicable to the plant as » whole, rather than 1o
individue! systems or comporents. However it is better to delete such
ststements (f they are construed to mesn sny degree of non-conformancs ™

With regard to the CVCF power supplies, they are ultimetely fed from their
respective 6 9V diviesional buses (see Figures 8.3-1, 8.3-3 and 8.3-6). Fach
6.9V divisional bus is commectable to two Jffsite sources (prafered and
aiternate preferad) and two onsite sources (EDG and 076).



Page No.
11726/

NUMJER

3.100

DO TRBISSW

-

REPORT FORM QUESANSS 10 PRINT
NPC DRAFT SER ISSUES & GF RESPONSES FOR ABWR SSAR CNAPTER 8

NRC [SSUE

2. Ciarification as to why the GDC 17 requiremem for twe independent power
sources is not applicable to the CYCF power <upplies.

3. Clarification for esch mon applicable criteria shown in table 5.%-1.

4. Irconsistencies within Table 8.1-1 ard betwoen Tsble 8.1-1 and section
8.1.3.1.2 as to applicable criteria.

5. identificetion with justification for each part of the criteria listad in
section 8.1.3.1.2 that is considerad not applicsble to come pert of the
electricat system,

6. Identification with justification for sach part of *he design of the
Instrumentation and Control system that is considersd to meet the substarce
andd intent of ‘versus complisnce with) IEEE 279, 10 Ci SO Appendix A,
General Design Criteria 3, 17, 21, 22, and WRC Regulatory Guides 1.7S (I1ZEE
584) and 1 53 (IEEE 379). (Reference: section 8.3.1.4.2.13

7. Clarification of the systems or components to which I1EEE-279 spply
(reference: item (11) of section 1.2.1.37.2).

B8.3.1.1 Compliance with Criteria 2 and &

Chapter 8 of the ABWR SSAR contsins the foilowing stetements in relation to
the complisnce of electricel system design to the requirements of criterion
2, Design Bases for Protection Against Natural Phenomera, and criterion &,
Ervirormental and Missiles Design Sases, of Apperiix A to 10 CFR Part 50. it
sppears that each statement can be incorrectly interpreted to mean that
protection need only be provided for twe of the three (or four) independent
safety related electrical divisions.

{1y "In some instances sratisl separstion is provided such thet no single
ever: may dissble more than one of the redundent divisions or prevent sefe
shutdown of the plant. Electrica! equipment and wiring for the Class ¥
systess which ara segregated into separate divisions are separated so that no

The above modification closes all items except #4 and #7 Which are addressed
as foliows:

Item & INJC): Suisection 8.1.3.1.2 and Table £.7-1 have been modified for
consistency. (See attached mack up)

Item 7 [N/Cl: The second sentence in Subsection 1.2 1.1.2(1%) hes been
clerifisd ss ‘oliows:

“For Cless Tt systems or components (i.e. IEEE 279 sppli=s), single failures
of either active or pessive electrical components . *

The second sentance of the third psragreph in SSAR section 8.1 .3.1.1.1 flsnm
~woted paragraph (7)1 has been aodified per the following:

“Redurdiant parts of the system sre physicslly sepsretad and indepervient to the
extent that in any design besis event with sy resulting loss of squipment snd
single feilure, sufficient remeining ssfety systams wi!l be available to
effect & safe piant shutdown for il allowsble modes of plant operation *

Also, many of the peragraghs quoted have been modified or deleted because
spoatis: separation by distance siwe (i &, without berriers), is not aliowsd
without justification. Three-howr fire - rated barriers are reguired betwsen
redurdant divisions in sreas outside the inerted contsinment srd The comtral
room. Within those sreas, the seperstion requiresents of 1EFF 384 and
Reguistory Guide 1.75 apply. Any sxceptions are aneiyzed and justifisd in
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Y. ldentification with justification for the one inwh of sepe *tion.

Z. The contradiction betusen resporse to guestion 435.35 (or ivem 6 of
section B.3.1.4.2.3.7) and resporse to gquestion 435.33 (or section 8.3.1.2 .7
with regard to ailowable separa ion betwser. condui® sm, mon enciosed
racewsys. Resporse 435 37 prohibits by reference to JEEF 384 while response
43535 specifically allows one inch of separation. (Seperation by ome inch
hetusen enciosed and non snclosed racewavs IS 2 known area of mon-compl ience
with the guidelines of Regulstory Guide 1.75 which iz sllrwed by the ABNE
design. This non complisnce shoulo Be justif ad within the ABUR SSAR. it
shouid not be considersd as an interface reguirement to be resolved by others
ss indicated in section 8.3.4.%).

3. The comtradiction betusen response to guestion <35 33 and 43532 in the
useof 1EFE Stendecd 384-198) versus 3849974

4. Extent of use of [EEE Starwderd 3847981 in the design of ABNE.

5. Reguirements reisting to seperaiion contained in letter SECY- 89-073.

the [ icensing feview Sas's Document ) verses Those versions engorsed by
reguiatory guides. The resuits are as fol.ows:

A8 W R SSAR
IESE R.5. DATE DATE
3ot 1.3 Wi e
377 1.3 wWas wes
358 1.78 w7 wWv
s 175 WnR oM
3T 19 WiT W
£50% 1,129 WS e
8Lt D 128 WIS YwT

* Derotes dats disconmect

GE had oiresdy performed & comperison study for IEEE 384 197¢ wverses IEEF
S50-198T. and = copy was sent o The NEC. Sowewer GF does oot intery 1. whe
simiiar comperisen studies for the other IZEF s.andorde. Lf believes t™his is
an NRC responsibility.

ftem & IWTI: As esplained in [tem 3 soove, end in respor 43533, 109F
38138 is the certification standacd, but is sssumed to be sugmented by
Regulcteory Guide 1.75. There are no |imite.ions on the extent of use of this
standa~ in the ABUR Standerd Plignt Design. in fact, the T-hour berrisrs
separating designated fire sresg/divisions excesd~ the criteris of 26 T 7% s
TEEE M.

item 5 (W/T]: SECY-89-015 recutres that " _ _designers of standerd

plants. . mst desorstrate thet safe shutdown of their designe con be schisoved
ssuming that al! squ pment 'n sy one fire sces has been cendered inepersbie
by fire and that resntry to the fire ares for repeirs and for aperstor e tions
is mot possibie. ™
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8.3.2.7 Comtuirment Penetrations

Item {(7) of section 8.3.1.4.1.2 indicates that elsctric peretration

sssembsl ies of different Cless 1€ divisions are sepersted by distence,
separate roome or pearriers, srdfor ‘ocation on separste floor levels.
Separate rooms or ber-iers snd/or (ocation on seperete 7 oor seels excseds
separation guidelines for pemetretions snd is scceptable. Separstion by
distance mey 8lso meet separation guidel ines: however, informetion ss to whet
constitutes the minimm ol losable distance Detween penetrations hes not bees
clearly defined. To clarify whet comstitytes minimsm seperation distence,
sdditional information is reguired for the ‘ol lowing items.

1. Clarification of the response to guestion 43° 31(a) s to:

. Minmee sl iowable distance Detwee s redundant penetrations

L. Minimm separation distance Detween penetrations containing mon-Class ¢
circuits andd penetrations containing Clsss 1 or sssocisted Cless 5

circuits.

2. Winimm allowsble separetion distence betwsen penetrations (comtsining
Cless % cirruits) and other divisionsl or non divisions! cebles.

9.3.2.3 Cless & Equipment

Section B.3.1.1.5.1, Physical Separation snd Indepe~vience, states that
divisional sepsration for Class € equipment (which includes #PS e . ner

This reguirement necessitated J-hour fire berrier pretection be provided te
the wslis srparsting redundant divisione! sress. Such berriers thus def ined
the fire ares Dourdarfes.
A reference to 9.5.1.0 hes been placed st the end of the firgt persgraph in
Subsection 8.3.7.1.5.7 (pege 8.5-3). Thig ties SECY-89-01% sith the 3-howr
fire barrier reguirement.

IN/C] The rerpomse to 435 37(a) and section 8.3 1.4.1 . 2¢7) have beer modified
to more specifically state the seperation criteria for the penetrations. Such
separation criteris exceads tha? of 1EEE 384 - TONY  a expleined in the

modi fied response (see 2" tached) .

T Subsection 8.3.7.4.2.3.9) stated that MNS and RCRIS “cables will mot
be placed in any enclosure which wi'll unduly restrict capsbility of ~emoving
probe commectors for meintenance purposes. ® Plecesent of cebles within flex
conduit, e stated in SR.5. 5.5, s commistent with this reguirement. Nowever
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ESF systems) is achieved through the use of berriers, spetis! seperastion, a~d
totaliy encloscd raceways. This combination of sethods for schieving
separation meets the guide- [ines of section 4.3 of IEEE Standerd 38.- 974
and is scceptable.

Section 8.3.1.4 indicates that barriers (used Tc smintain diyvisions!
separation) are fire rated whers feasible. Also section 8.3.1 1.5 1 indicates
that racewsys embedded in concrete walls, ceiling, or floors will be used ss
barcisrs to maintain divisional separation. The use of fire reted barriers
and embedded congkiit meets the intent of IEEF stendard 3841974 for
separstion of divisional cebles and ‘s scceptable. Section 8.3.1.4.2.2 2,
however indicates an exception to the combination of barriers, spetiasl
separation, and totsily enclosed raceways as the criteris for seintaining
divisional sepsration. In pisnt sreas with potential hazerds (such es

Figh pressure fesd water piping or high pressure steam | ines) redundant
raceways separsied by 21 feet without berriers or being totully enclosed is
allowed to be used to meintsin divisional seperetion. Also item (9) of
section 8.3.7.4.2.3.1 indicates that cables associated with the four
redundant divisions of the start up renge monitoring system and the tws
divisions of the rod control and informeti.n system located under the wessel
will mot use barriars, spatisl seperstion, or total y enclosed racewsys.
However section 9A.5.5.5 indicates that flexibie metallic conduit is allowsd
to be used on these cables under the vessel. To clerify or resoive thees
inconsistencies and to establ ish consistent separstion criteria, sdditionsl
information is required for the following itess.

1. Clearification of the criteria To be used as the |icensing snd/or design
basis for separation between (3) redundent divisional racewsys (or cables)
and (b) divisionsl or sssociated divisional end non-divisional raceweys (or
cables).

2. identification of sack exception to the licensing and/or design besis
criteria for sepsration.

3. Detailed design description and aneiysis justi‘ying esch exception

> aveid misinterpretation, the statement in 8.3.71.4.2 .3 1(9) has been
modified *o stete “cabies will be enclosed ad seperated as defined in
M55

Trem 1 [M/C):  IEEE 38K anvd Reguistory Guide 1. 75 have alresdy been identi®ied
ot the design besis criteria for separation, as indicated in the resolutions
o previous issues, snd throughout Chapter 8. This is slse reitersted within
the same subsect on referenced in this isswue B.3.1.4.2.2 2043¢5)). In
addition to the seperstion criteria, the plant is designed such that oo piice
Lurnout w thin & fire rone can be sssumed per SECT %9018

items 283 (W/C]: We have siresdy identified and justified sny esceptions to
sepacstion criteria in Appendiz SR, .5, endior within the sppropriste sections
where the, are discussed. For exsmple, the SRC ackrowlcdged the except o
identifiad for the leakage detection inetrummntation in the mmin stesm tuws!
E31.42.2.2(7). [(See olse 9.5 .77 It was noted these cebles are placed
in corelait, though they camet be chysicaliy separated to the ssmw extent ac
other cabies mentionsd in (1), yet they do mee! sepers?ion reguiressnts of
IEEE 386, Furthermore, «imultanecus failure of il cebles in the group wes
analyred and Toursd to be sccepteble. Cowever the ERT did not stete whether
this is acceptable. The sxampies referenced in the guestion are not
inconsistencies, but are pert of the esceptions and justi” cations recuested
by these |tems. '

The response to 435 35 wes modified, s expisined in the response to SER issue
8.3.2.1.
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identified.

1f design besis criteria for separstion is 1EEE Standerd 384, seperation for
example betusen open tray snd totslly enclosed raceways with less than I feer
of horizontal sepsration or 5 feet of vertical separation must be rddressed
#s part of items 7 and 3 sbove. Response to gquestion 435.35 states that esch
scram condu’t will be physically separated by ot least one (1) inch from
non-enclosed racesays. For any separation of 5 feet to one inch betwsen o
conduit and non-enclosed raceway the design does not meet seperation
guidelines of [EEf Standard 384-1974 and must be justified by smelysis.

8. 3.2 & Cabies in Cabinets/Panels

Section B.5.1.1.5.1 states that divisional cables to snd from the conta‘nment
and to end from the dediceted divisiona! squipment in the resctor buiiding
are routed in sepsrate cable racewoys for sach diwvision. Section 8.%3.1.1.5.1
further ctates that divisions! cable routing ‘s meivtained up to the terminal
cabinets in the mein control room. This statement implies thet seperate cable
raceways for each division may rnot be main 'ained within cebinets snd impl ies
that non sefety cables mey be routed in the same raceway with divisional
rables within cabinets or that redundat divisional cabies may be routed in
the same raceway within cabinets. This statement contradicts other sections
of the ASUR SSAR which require separate raceways from terminel to terminel
including inside of cabinets or other types of enclosures. To resolve this
inconsistency and other concerns, additional informetion is reguired for the
following items .

1. Inconsistency between section 5.3.7.1.5.1 end 8.3.1.4.2.2.3 as
regyirec separst ion between redundant Circuits within e cabinet

2. Criteris for ssparation bhetwsen safety (or associsted) and non safety
cables snd between divisiona! cables within cabinets o> sny other type of
enciosure (ocated inside and outside the main contrel room.

3. Marking of cables inside of cabinets and/or panels (ref: section

item 1: Thers is ne inconsistency between the coferanced sections, becsuss

the tatement in 8.3.1.1. 5.1 refered to rowt ing in racewsys, which is externsl
to the control room ares. Nowewer separstion is siso meinteined within the
control room perels in sccordence with Reg Guide 1.75 end J1EEF 384

The operator interfece for the mein control complex does reguire circuits of
muitipie divisions, or Class 1€ versec non-Clsss ¥ circuits, in close
proximity. Sepsration criteria for these aress are addressed in 8.3 7. 7.5.1,
Fire-rated brrriers canot be provided in the control room itself but the
remote shutdow: svstem (the redundent system for the control room) provides
scceptabie risk for complete burnout of the contrel room.

& refererce to 8.3.1.4.4.2.3, which discusses seperation within the control
room panels, was sdded o 8.3 115 (see atteched mmck-wp).

Ttem 2 (N/C]: The reguested separstion criteris for all types of enclosures
is delineated in the whole ¥ section 5.3.1.4, vl particuleriy 8.3 1.4.2 o
its subsections.

Item 3: _he focllowing repieces Subsection 8.3.1.3.2 %%):

Cabies shall be merked in 2 marner of sufficient durability to be legible
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8.3.1.3.2.%3).

L. in acdition, section 8.3.1.4.2.2.3 includes the statement that the
purpose of criteris for physical sepsration of cables in perels is to
precliuge the possibiiity of fire propegeting between redaviant circuits aned
preventing safe shutdown of the plant. The staff feels that this statement of
purpose may be misleading in that it does not fully delineate the
requirements of GDC 2, &4, snd 17, The purpose for physical seperstion is to
preciude failure of non-safety circuits from causing failure of sy safety
circuit and to preciude failure of one safery circuit from causing #ailure of
any other reduviant safety circuit (f.e. to prelude common cause failure of
safety circuits). The purpese for having physical seperation in pemels should
he ciarified in the ASGE SIAR.

B.3.2.5 Associsted cirguits

Section 8.3.1.1.5.1, Physicel Separation snd Independence, states, in part,
that sssocisted cables are treated as Class TE circuits. The stefé
interprets this statement to mean that sssocisted cabies or circuits will
meet 8l reguirements pleced on Ciess F circuits. Al components in the
sssocisted circuit’s current loop (losds, cabies, cormwctors, switches,
relays, protective devices, ofc.) will meet Class '€ reguirements. Each
exception to this interpretstion shouid be identified and justified in the
ABR SSER .

B.3.2. 4 Cable/Racewsy identification

*hroughout the [ife of the plet, and 3t intervals not 1o exceed 5 feet,  to
facilitate initial verification that the imgtalistion is in conformence with
the sspmration criterias.

Such sarkings sheil be colored, s delineeted in 8.3.1 3.1, to uniguely
identify the division (or nen-division) of the cabie. Genersily, individuel
condctors exposed by stripping the jackst are also color coded or color
tagged (ot ittervais not to esceed 1 foot) such that their division is still
discernable. Exceptions sre permitted for individuai conductors within
cabinets or parels where ail wiring is unigue to » single division (or is
non-divisionsl ).

item & NJCI: The purpose for physical seperation has Deen rewritten as
ruggested (ses sttached merk-up) .

As of Novembe: 1991 the oniy "sssocisted circuits™ (e defined in IEEF 384)
are in the safety releted lighting subsystems (see rew'y sdded sections
$.5.3.2.2.1 ond $.5.3.2.3.1 in proprietary submittel). References to such
circuits have therefore been deleted in all sress of Chapter £ except
£.3.1.3.2, awd & new interfece requirement pisced in 8.3.4.73.  These heve
been retained to define criterie for sdditional associeted circuits, should
they be saded prior to the implessntation design stage. ™Note 1™ has siso
been added in 8.3.1.3.2 to clarify crivteria (3) and (&) of IEEE 3861981,
Section 5.5.1.

With the sxception of the safety related standby and emergency |ighting
fixtures, al! components which interfece with Class ¢ circuits are sise
qual ified as Cless 18, uniess they are specifically isolsted vis spproved
isclation devices. Sucn isclated circuits and components then become
noo-Cless 6. The (sst paragraph of section 5.3.1.4.1.5 hes been modified to
more specifically identify these exceptions.

The color coding sethods for cables and raceways are del inested in
(See Amendment 10 page

Ttem 1:
8.3.1.3.7 end 8.3.1.3.2 (including 8.3.1.3.2.1).
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Response to gquestion 435 .30 states that cable spreading sress sre not
applicable to the ASE and are not in the plant (ayout becsuse the mejority
of the signais will be multiplexed to the con ol room. Thus, % has been
implied thet the 1 foot-3 faot separation guidel ines allowed by section 5.1.3%
of JEEF Standard 3841974 will not be applicabie to ABUR nor will the

ouigel ines of position C12 of Reguistory C:ide 1.75. Criteria for the
separation and protection of cables spproaching and/for oxiting
cabinets/penels has not been addressed in the ABUR SSAR. To initiste our
review in this atea, additional informetion is reguired for the foilowing

P tems

1. Routing criteris and protection te be provided slectrica! smdfor optical
cables used to cerry aultiplesed or other type of signeis to the control

room.

2. Criteria for routing of safety or non-safety power cables in sny room wits
instrumentation snd control csbles.

3. inconsistency betwer item (5) of section 8.3.1.4.2.2.2 et resporse to
question 450.30.

L, Cable scparstion ir cable tunnels.

specifies thet FEE 386, Reg Guide 1.75 end GBC 17 criteris is applicsbie o
all divisional equioment including intercorwecting cabl ing. In adfivion
S-hour fire rated be-riers sepacate divisions in 2il aress of the plant except
as noted in Ttem & below.

item T (W/C): The reguirements delinessted in 5.3.1.1.5 % do net digtingsish
between metallic or fiber-optic cables, and thus ace appi ‘cable to both. The
following sentence wes sdded at the end of the first paragraph of 8.3 1. 1.5 7
“Class ' to non-Cless ¥ seperstion is designed in accordance with the
requirements of IEEE 384 " Ceble rscevays are seperate, according to wol tage
ieveis, o described in 8.3.7 4. 1. 94). Tre "1™ jevel [parsgraph (d)] hes
been modi fied to include fiber-optic cables (see sttached).

Item 2. The physicel arrengement of racewsys keeps power cables seperste froe
18C sigral cables, as described in 8.3.7.4.1 . 14), The %ol lowing sentence hes
been sdded to 2. 3.1.4.7.43): "Cless 1§ and nox Class ' cables are sepersted
in sccordence with IFEE 384 evd #C 1.75 (see Figures TR 41 through O & 16) .

Ites 3 (W/T]: Section 6.1.3.1 of IEEE 384981 changes The tere “cabie
spreading room™ 1o "norhazerd sres™. Paregraph (5) of 8.3.1.0.7.2.7 hes been
modifisd to state specific reguirements that all sefery souigment or cable
areas shall meet or excesd the ~sguirements of (EEF 188 (see sttaches

- euwp)

Trem & M/CT: The building structures for the ABVE Standerd Plant are leid
out in such & mevec that ceble tuwwis are not reguiced for divigions!
cablies. Coble chases, which sre Sesigned in scoordence wit™ 1057 38K
exist within the buiidings facept Tor the imstrument sersor cabies for the
turbine stop valve closwe and turbine control walve fast closure [ese
7.2.2.2.804)1, Class 'F cabie rums occur only betusen the reactor snd comtral
buildings; ell others sre non-Class 6.
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8.3.3 PROTECTION

B.3.3.1 Flectric Penetrations

item 7 of Section B.3.1.4.1.2 indicates that power circuits going through
electric penetration assesbl ies are protected against over current by
redundant interrupting devices. In sddition, response to guestions <35 Y1 (b
indicates that it is an ABWE decign requirement That redundant interrupting
devices be provided for electricsl circuits going through containment
penetrations, if the saximm svailable fault current {including feiiure of
wstresm devices) is grester than the continuous current rating of the
penetration. Sased on the sbowve design reguirements it sppesrs the* the
proposed design will include redundant interrupting devices on al!
instrumentation and control circuits as well 28 power circuits thet pess
through contairment. In sddition, when calculating maximm sveiisbie famt
current at the penstration, current limiting devices wili not be used in 'he
calcuintion {i. e. worst case failure or shorting of the upstresm or current
limiting devices will be sssumed as & given in the calculastion). Based on
the sbove interpretation. the staff corwliudes that the proposed deuign meets
Begulatory Guide 1 63 (revision 3) snd is scceptsble. To confirs the sbove
interpretation sod to resolve other related concerns, sdditional informet on
is required for the following tems.

Each civisional cable St betweer srvd throughout these bui.dings is entirely
separete and isolstad from redundent dlvisione by three-hour rated fire
barriers. Esceptions ocour only within the comtrol room complex itself ond
within the primery containment and for lesk detection thermocouples. Yer
these sxceptions stiil meet the regquirements of Reg Guide 1.75 sand 1EFE 38K by
providing metsl berriers and/or spetiasl seperstion between divisions. Specisl
cases within the reactor building are smelyred ss scceptable (in accordence
with SECY-80-073) in 98 5. The comtrol room compiex fire sneiysis ‘s prowided
nPRA 24T CTlass 1€ cabies sre separsted from mon-Cless '€ cables in
sccordance with the reguirements of I£5F 386 and G 175 in al( sress of the
plant, including cabie chases.

(N/T] The NRC 2tated sssmption thet ~. the proponed design will include
redundant interrupting devices on all instruseetation snd control circuits as
well as power cirouits "het pess through containment™ iz net correct. Some
circwits do met heve high fault current swailisbie, such as thermocoupie
circuits.

Ttem | (W/C5: The reguestes informetion wes sdded to B3 1.4 7 207, but with
t™he nigh sveiiable feult current stipuletion.

item 2: 8.3 4.4 has been modified to specify the requirsments for proper
coordinet iorn of therma! capebility curves snd protection of the pemetration
comductors (see 32°mched).

Item T (N/CT: Section 5.4 of IEEE 7411988 specifies that 1) "yhere »
panetration assembly can indefinitely withstend *™he mmx i current sve'lable
due o 8 fault inside comtairment no specisl consideration i

reguired. [S.4.21" and 2) "Electricel penetrations requiring specisl

com igeration shal! be provided with dusl prisery protection sperating
seperate interrupting devices, or primery snd beckhup protect ion opereling
seperate interrupting devices [S.4.2.11" and 3) "The rime-current curves of
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1. Descriptive info aation which expli-itly states that slectricsl circuits
includes all instrussntation and control circuits as well as power circuits.

2. Clarification of interface requirements presented in section 8.3.4.4 o
clearly state the criteria or design reguirements that must! be demonstrated
by (8) fault curi.nt clearing-time curves for protective devices, (b) thermai
capability curves of the penetration, () location of protective devices, snd
(d) power supplies for protective devices.

3. Descriptive information which clearly indicetes how penetration protective
devices will conform to each requirements of section 5.4 of IEEF Standard
741-1986, 1EEE Standard Criteria for Protection of Class '€ Power Systems and
Fquipment in Nuclesr Power Genersting Systems, that is recommended by
positior 1 of Regulstory Guide 1.43 (revision ¥).

L. Criteria which would permit use of one current limiting device and one
protective device as the redundant protective devices needed to meet the
guide! ines of position ! of Regulatory Guide 1.8%,

8.3.3.2 sSafety Buses

On every bus shown in figures §.3-1, 232, and 8.3-3, there is ome circuit
shown comnected to ground through 8 circuit bresker. The circuit bresker or
bus grounding device is used to provide a safety ground on buses during
maintenance operations. interlocks for the bus grounding device s stated in
response to guestion 435 47(e) include:

1. Under voltage relays must be actusted;

2. Reisted breskers must be in the discommect position; snd

T voltage for bus instrumentation sveilsble.

The staff feels that the proposed grounding device may be an isportant

the dual primery protectior or the primery snd backup protection shell
coordinate with the Time-current capebility curve of the electricsl
penetration to be protected. [5.4.2.21" This has alrsedy been provided per
items ' arvd 2 above.

Item &:  In sccordence with Section 5. 4.2 of (EEF 7411985 no specisi
consideration is remcired if fault current is Limited 1o thet which the
penetration sssembly can indefinitely withstand. Therefore,K if sdeguate
current-limiting devices exist in the circuit, redudant protective devices
are not required. Howsver, where there is potentisi for owercurrent e to
failure of upstresm devices (f.e.  the current-limiting device itseif), it is
considered good design practice (*hough net recuired by Pegulastory Guide 1 63
/ 1EEE TEY) to include a current . “errupting device in the circuit. Adeguete
protection is provided for ell peretrations, including those for the ZiPs, by
the interface reguirements defined in SSAR Section 8.3 4.4 (as wodified per
Item 2 showe).

item 1 IN/CI: A description of the growwding devices and their asssocisted
interlocking logic has been added to subse-*ion 8.3.1.7. 1 (see sttached).

Item 2 (N/C1: The addition of ary grounding device will, by its emistence,
contritute to some measure of degradetion in reliability. HNowewver the
interiock comstraints (including those sssociated with the racking
out/disconnect position of the bresker itself) place *he breskers in » state
of semi-existance (1.e., “racked out™) while the bus is energized, such that
the bus reliability is not unecceptably degraded.

tem 5 INCI: Ao interface requirement hes been adied 0 sssure
administrative controls are in place te keep these circuil breskers racked our
(i e, in the discommect position) while the buses a o energized
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5. Each power cable has a radiation resistent covering;

6. Conductors are specified to continue to operate at 100X relative mmidity
with a life expectancy of 60 years; and

T. Class 1€ cables are designed to survive the LOCA ambient conditions at the
end of a 60 year life span.

Each of the shove items meets in part the guidelines of Regulatory Guide
1.32; however, based on the informetion presented, it ‘s not clesr that all
cables, for example, are designed and qualified to survive the combined
effects of towpersture, humidity, radiation, etc. associsted with & LOCA
envirorment or other design basis event enwvirorments at the end of their
quaiified and/or design Llife. Clearificetion of the design and quelificetion
reguirements for cables ss well as other Class 1 equipment to survive norms!
and accident envirornments (including identification with justificetion =7
exceptions to the design and qual ification reguirements) should be prov- 4
‘n the ABWE SSAR.

in sddition, section 8.3.1.2.4 indicates that all Class 1 equipment which is
essential to limiting the consequences of » LOCA is designed for operstion in
normal service envirorment and to operate in the post accident saviromment
expected in the area in wnic! it is loceted. Also, this section indicates
that electric equipment is aqualified to IEEF 344 (i.e. electric squipmert
will be demonstrated to meet its performance requirements during and
foliowing the design basis seismic evert by test and/or smalysis).

Based on information presented, the design and qualificstion commitment for
electric equipment in the proposed ABUR de. gn is not clesr with respect to
the capability of equipment to survive the combined effects of & LOCA
enviroment. To clarify sno resolve this and other issues, additions!
informetion is required for the following items.

1. Explicit design commitment that al! Class 1€ electric agquipment will be

item 3 (N/C]: Separation criteria for the squipment in the drywe!! is
discussed in SR 5. Frwirormental gqualificsetion for all eguigment in il
locecions, including the dryweli, is discussed in section 5.17 and Appendis
31. A reference to 3.11 (which in turr references Appendix 31) is alrsedy
included in 8.3.1.2.4.

[tam & [N/Cl: The last sentence of 8.3.1.4.1.2(2) (which mentioned the
dryweil was not comsidered & hostile ares] has bDeen changed to: “Cable routing
in the drywell is discussed in sssocistion with the equipment it serves, in
the ‘special cases’ section 9A.5. "

Item 5 [(M/C]1: The term "hostile ares” uss intended to mean those srees o ich
could be potentially exposed to the energy of » postulsted resctor coclent
(steam or water) pressure boundary pipe rupture. Thisg criteris is defined in
Appendix 31 and tsbles 31.3-1 through 31.3-21.

ftem & [K/CI: Plant Design specifications for electrical equipment require
such equipment be capsbie of contiruous operation for voltage fluctuations of
“/- R, ' addition, Class TE motors must be able to withstend voltage drops
to 70X rated during starting tramsients. [Thess two sentences have heen sdied
to SSAR Subsection 8.5.1.1.5.2(1).
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designed and qualified for operation in its normal service enviromment and to
operste in the accident snd post accident envirorment sxpected in the ares in
which it is located for any design basis event .

2. Compliance of the ABMR design with sections 4.2, 4.3, end 4.7 of IEEE
Standerd 308- 1976

3. Expected normal and accident :rvirorment, separation criteria, protection
aftorded Class 1 eguipment and cibles, and cualification of squipment for
any snvirorment in the drywe!l .

L. For the espected worst case acoident envirorment in the drwwell,
clarification of why the drywel! is not considered & potentinlly bostile
area

S. Criteria for establising hostile aress.

6. Design and qualificstion of equipment to operats ‘or 5 minutes when
subject to voltege at 99 percent of rated voltage and to operate for a
predetermined time at 70 percent .

8.3.7.4 Sutmergence

Item (6) of section 8.3.1.4.2.3.2 states that any electrical squipment snd/or
racesay for RPS o~ £5F locsted in the suppression pool level s 11 zome will
be designed to setisfactorily complete their funct.on before being rendersd
inoper sole due to exposure to the environment crested by the leve! phenomens.
In response to staff guestion 435 36, the |icensee identified electrics’
squipment that may be subwmerged as a resul® of suppression pool level cwell
phenomena or et & result of & LOCA. The licensee further indicated that the
design specifications associated with tnis slectric equipment wouid reguirs
terminations be sesled such that equipment operstion would mnot be imgeired by
submersion. The gualification of this sguipment in sccordence with the
guidel ines of section 4.7 of IEEF Standard 308-197% wes, however, not
specifically addressed. Sased on informetion presented, it appears that

N/T] There is no contradicticr Datuser the reapeose to 3% .36 ant 3.3.1.2.%,
Quite the oppusice is true, 4 73t the seeled terminetions preciude [ wwtiog
vffocts on operation of the devicor, which in thic case sre Thermocoup .
However, 8.3 7 4.7 .3.2087 cas eorumemen v hes been corrected pes the
atrached machup

Section 4.7 of 166X 308-7O0T4 & Guperceded by sextian $.7 of HIE 300 1900
which requires Class O sguipment be gualified to ITF7 503967 Teie

eapl fcit commiteent han Deen sdord to Tespomyse 435 32 o sorurtiemce with Tae
NRC regues? (see sttached sk g

it should be reslized thet, as indiceted in ceaporme 435 .36, te oy
electricsl devices (Desioms paard [ ighting scipment ) in the wer wl! arse are
thermocoupies ane instrument piping for level monitors (the imstruments
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electrical equipment subject to submergence is not qualified and only
partially designed for submergence. This conclusion rontradicts section
B.3.7.2.7 of the ABWR SSAR which states that all Class 6 equipment is
qualified,

It 15 the staff concern that squipment failure due to submergence mey
adversely affect the safe operation of the plant and mey adversely affect
Class 1E Dower sources serving this squipment. To rescive this concern,
acditionsl information is required for the following items.

T. The apparent contradiction between section 8.3.1.2.1 and response to
question 435. 36 in regard to qualification of equipment

2. Aralysis demonstra: ing that failure of ungual ified equipment due to
submergence wiil not adversely affect safety or Class 7§ power sources.

3. Explicit commitments to qualification in conformance to Section &.7 of
TEEE S:d 308-1974.

B.3.3.5 Impingement of fire Sugpressant

Section 2.3 3.7 states that the cable instalistion is such thet direct
impingement of fire suppressant will not prevent safe resctor shutdows.
Besed on this statement it is mot clesr vhether impingement of fire
suppressant will or will not cause failure of cable systems. Clarification
of the oo ign and qualification of cables to perfors their safety function
while being subjectad to the direct impingsment of fire suppressent should be
provided.

themselves are cutside the wetwe!l). Nost of these thermmcoupies are
sutmwerged ail the time. The remaining ones are designed cpecificelly to be
subtmerged as the pocl leve! swelis. Thus concerns sbout “equipment failure”
or “adverse sffects on Cless '€ power sources.™ due te pool swell sre not
warrented.

R/T] The plant is desigrned «ith three-hour rated fire barriers ssparating
redundent & isions. Therefore, = compliete ‘oss of function can be sssumed
within sy one fire ares, with scosptable conseguences (1. % safe shutdown).
%c safety function is required of sny cable once it ix espossd to fire. Under
such cliroumstances . the redundent divisions would sssume tThe safe shutdow
fuction. In sddition, the fire barrier syntem confines smoke, hot gases seed
fire suppressant to the division of the fire; as stated in the “ourth

regut rement foompl ience parsgraphs of Submection .5 1. 0. (flse, see
Subsection 9.5.1.0.70.) This is the intent of the statement in 8.5 5.1  which
has been modified for clarification (see stteched me-t up).

Clmss % cables sre quel ification Test.d to withetand severs smvironments!
stress, s indiceted in 8.3.3.7, end consistent with IEEE 323,  They are siso
hose-stress tested snd «ill be tied down in metal trays. Fwen though
redeciant divisions sre svailisble, the cables shouid perform their funetions
while being subjectsd te direct impingement of fire suppressant . Sowsver
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8.3 3.6 isolation _stwsen Safety Buses snd Son-Safety (oads

Seciion 8.3.1.1.2.1 indicates that Isolation breskers are provided between
the Cia s ¥ and non Class T buses. In sddition to normel ower current
tripping of the isolation bresker, 2one selective intariocking is provided
Detuesn each iso ation bresker snd its upstream Jlass F bus fesder bresker.
Section 8.3.1.2.1 indicates thet even though tHe isolation bresker is
foult-current sctuatad in non-compl isnce with the guidel ines of position 1 of
Reguistory Guide 1. .75, the intent of this Guide is met . rough the zome
selective interiocking technigue: Thus, the design meets the recommendst ions
of this arvf other guides.

With respect to protecting Cless 'f systems from failure of mon-Class %
systems snd components  The staff sgrees with the |icensee that coordinated
breskers with rone selective interiocking meets the intent of position 1 of
Reguistory Guide 1.75 and meets the protection requiremsnts of criteria 2 and
4 however, with respect to meeting the sufficisnt independence regu!rsment
of criterion 17, the ctaff disagrecs with the licensses assessment . Non
safety computers and transient recorder losds shown on figure 8.3-5 bave
provisions included in their power supply design for sutometically
transferring these losds from Class E division 1 to 3 end from Tless %
Sivision 2 te 3. in sddition, T sppears that the power sugpiy may slso
include provision for autometic tramsfer of these iomds between divigion 1
ard 2. The design does not meet the guidel ines of Beguletory Guide 1 & ner
the intent of position 1 of Reguistory Guide 1.75. The proposed design thus
mey not meet the independence reguirsments of cricerion 17 of Appendiz & to
0 CFR Part S0, To resolve this and other issues additions! informetion is
required for the following items snd/or staff positions.

1. Reliabilivy, testability, test freguency, functiona! test, and celibrs
of the isolation bresker coordination ard zone selective interiocking.

becsuse of the redundancy sveilisble in separste fire romes, specific Testing
in this regard is ™t reguired nor considersd necessery.

A revised single (ine disgram is sultmitted for revies by the EBC staff.  Thers
are mw non-Class 1E londs on "he safety buses for the revised gsingle-|ine.
Son-safety reisted lowds which reguire standby power have al! been 'ccated on
buses which have the combustion turbine generator as e ol tar-ate source of
power

G believes that this new single- | ine adiresses gi! of the ERC stafé's
concerns regarding voltage distribution. The implemsntation, howsesr
constitutes » complete resrrangement of the mediue-wol tage distr ibuton
systom, st thus affects significent por icos of the SEAS tex? and some
BAI/SER responses which pertein to the previows single | ine drawing. &t
present, the Staff is ssked to review this proposs! independent |y s submi tted
m Artachment #7 (see proprietery submittsll ol lowing ¥BT sporowsl
supropriate sdijustaents will be made o the other sffected srems in the TSAR
during the formel engineering review of (hepter B (sse SFR issue 8 3.6.2).

Ettachment #7 includes the reviesd single [ine shetches o losd sumeery
(rormel losds on the it mailiery tremsformers are sssumed o be 5 WA per
division), » summery of effects of changes. el an operating festures summery.



1269

2. ALl non safety circui s commectad to the Class 1 systes through the
isoletion bresker with rore selective Meriocking shail be trested as
sssocisted circuits,

3. intercommection Detween redundant divisions (whether through safety or non
safely buses) shai! be maintained with two normeliy open snd interlocked
devices that are sepacate snd independent such that single fatiure ar single
operator sction car not cauce the intercomnection or or challengs to
redundant divisions.

4. Administrative interface critesia andior alares tor msinteining and
BESUring interconnect ions open .

5. ldertification of all safety snvd non safety loads that can be powsred from
more thar one Ciess 1F division power sugpliy. Appendix 208 should be
modified to clearly indicate loads that can be Jowered from more than one
safely division.

6. A description snd analysis of the une of “eult actusted ‘selstion devices
in the Class 7% constant wvoltage constant frequeny Dower systes.

7. The use of uninterruptible power sugpl ies as isolation dey ces (Reference
response to guestion 435 34c).

2. lsoletion devices used st the interface between Class I circuity and
non-Class '€ equipment circuits (i.e. swncrastors or dets loggers)
{reference saction 8.3.1.4.2.2.4).

9. The comtradictica betwsen Figure 8.3-3 and respormse o guestion 35 40c.
Fesponse to guestion 435 49c states that T/8 MCC is non Class % end is
powerad from non Class '€ power sources. Figure 8. 3-3 in contradiction shows
T/8 WCC to be powersd from Class '€ power sources.

. The comtradiction betwser. response to guestion 435 '8e, guestion 435.%%,
sl other AR SSAR sections (e.g. 8. 3.1.7.2.1) as to tripping ¥ non-sefery
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londs on & LOCA signat.

. ldntification of all non-safety loads and their €W ratings ™ . can be
powered ‘rom safety reisted diesel generstors snd identificatior of the extra
KW capacity avaiisble to supply non safety loade during the va, ious sodes of
plant operation.

2. The capacity, capecity smargin, and other provisions that will be inciuded
in the sizing criteria for electric svstems and components (i.e. diesel
generators, batteries, distribution ~ystems,  etc.) which will silow thes to
perform their safety function reliably while supplying non-safety loads.

13. inconsistency between response ¢ and d tc gquestion 43518 as to losds
that are disconmected for » LUCA occurring sfter loads heve been sequenced
toliowing a loss of offsite power. Response ¢ indicates loads not required
for LOCA are tripped while response d implies that LOPY loads ressin
connected.

B.3.3.7 Diesel Generator Protective Relaying

Section 8.3.1.1.6.4, Protection Requirements, indicates that the following
protective relaying will trip the diesel generstor and will be retsined under
sccident conditions: Generstor differential, tws differential, engine over
speed, low dies:| cooling swater pressure (two out of twe sensors), and low
differential pressure of secondary cooling water (two out of two sensors).
Other protective trips will be bypassed during LOCA conditions. This
protective relaying (except for bus differential) appears tc meet position 7
of Regulatory Guide 1.9 (revision 23 and is acceptabie. To resolve the
exception (i.e. bus gifferential relays tripping the diesel generator) and
other reliated comnerns, additional informetion is required for the following
i e

1. Bases and justification for bus differential relays tripping the diesel
generator .

item 1: The bus differential releys trip the gensrator Drester but do net
shut down the diesel. Thers are two arguments why the bus & fferemtial relays
should not be bypessed under LOCA conditions:

12 A bus differencisl indicates » serious fault condition, in & simiiasr cless
with the generator differentisl. Unconditionel *rips should spply to bus
differential sigmis for the same ressons they apply to generator oi fferentisl
signais. The generstor and bus mmt be protected from such faults becasuse
they are capsbie of inflicting smjor demage to the gersrator or bus (F left
uwhecked. Bus differentisl protection is recommended by [FEE 242-1986 (I1ESE
Buff Book, Section 12.4) for busses fed by loca! generstors.

2} There are three separate diesel generators, each swppiying its own
independent safety division. Since o winimm of only one division (i e, ome
diesel gemerator) is required to achieve safe plant shutdown (see responee
435.24), each generator can be better protected without compromisisg piest
safety. It is not necessary to risk damege or distruction of one generator,
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2. Design description for slarming sll trips including those that are
bypassed during LOCA.

3. Design description of bypass circuitry and its complisnce with IEEE 279
regul rements

4. Separstion Detween the Two trip sensors and logic for low diesel coowng
water pressure and low differertial pressure of secondary cool ng water.

5. inconsistencies between section 5.3.1.1.6.4 and 8.5.1.1.8.5 #s to bus
differential relaying.

even under LOCA corwfitions, when thers are two remmining generator divigions
available.

for clarification, the first sentence of Subsection §.3.1.1.6.4 has been
changed as follows: "WUhen the diesel -generstors are callied upon to operate
during LOCKL conditions, the only protective devices which shut down the diesel
are the generator differential relays and the engine overspeed trip.™ A
reference to 8.3.1.7.8.5 was siso added at the end of 8.3.1.1.6.4 for
consistency.

ftem 2: The sierwm lists in Subsection 8.3 1.1 8.5 heve been tatulated, and
are provided io 8 new Table 2. 3-11.  The siarm (ist has been expended o
include the bus differential trip, the germerator groww overcurrent trip end
the generstor loss of field trip. Those signais which are bypassed during
LOCE are so indiceted in the table. Nowever K the sctusl slsrms reguired mey
vary depending on the specific diesel generstors selected in the design
implementat ion stege.

item 3: The bypasses usad for the diese! generstor are designed in sccordence
with Position 7 of Reguistory Guide 1.§. Oniy the engine-overspeed snd
gererator differentisl trips are not bypessed during an accident signel (see
B.3.1.1.6.4, as modified per Item 1 sbove). The last of Section 8.3.1.1.6.4
has been clarified as follows: “The relays are sutomatically isoleted from
the tripping circuits during LOCA conditions. Sowever all bypassed
parameters are sovwrw iated in the mein control room (see 8.3 1 1 8.5, The
bypasses are testabie, snd are warwmelly reset as reguired by Position 7 of
Reg. Guide 1.9 .~

Trem &: The low ciesel cooling weter pressurs trip will be bypsssed during
LOCA (see “low- low jscket weter pressure™ on new Table 8.3-11 attached). The
meed to trip the diesel besed on low differential pressure of secondery

cool ing water is dependent on the specific mamufacturer’s design. Therefore,
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8.3.3.8 Thermal Overioads

In response to guestion 435.60, the licensee indicated that therms! overicad
protection for Class & MOV's is in effect oniy when the BOV's are in test
and are bypassed at all other times by means of closed contacts in parellel
with the thermal overioad contacts. A visusl indication is provided in the
mein control room when the MOV is in test. The proposed design for bypess
can assure that the thermal overloed protection will nmot be in effect during
accident conditions to prevent operation of valves. The design thus meets
the intent of Reguistory Guide 1.106 and is scceptabie with the possible
exception of tes*sbility. Sufficient informetion relating to the capebility
for periodicaily testing the cortacts that are in parallel with the thermel
overliosd contacts to assure they are closed during normel operation ha~ mot
been presented. To resolve this concern, additiona!l informstion is reguired
concerning testing of the therme! overload bypess device.

8.3.3.9 Sresker Coordinetion

in section 8.3.1.1.2.1, the {icensee states that tripping of the Class f bus
feeder bresker is normal for faults which occur on its Class '€ losds. The
staff disegrees with this statement. Class 1 losd bro~ ers shouid be
coordinated with the Class ' bus feeder bresker so that faults which occur
on its Cless ' losds will, to the sxtent possible, not cause trip of the bus
feeder bresker. Clarificat on of the ASNR design with respect to bresker
coordination is reguired for resclution.

5.3.3.10 Protective Relaying

Exper ience with protective relsy applications has establ ished the® reiay trip

both of these trips have been removed fro- “sction 8.3.1.1.6.4.

Item S: The bus differential relay trip has been sdded to the new Table
8.5-11 (see artached mark-up).

As indicated in resporse 435 .80 circuit details st the elementary level are
beyond the (28. MWowever overiosd protection circuits are availsble which
include serual operstion trip buttons to perrit testing of opersbility of the
overioad-sensing relays. The bypass contacts can therefore be testad in
coord: ation with the operation of the relays vis these trip buttors. An
interface requirement has been sdded as section 8.3 .4.75 to assure the WOV
overlosd circuits include the testable feature (see attached).

[N/C7 The sentence has been ciarified as follows: “Tripping ol The Ciess F
foed bresker is normel for faults which occur on the Class ' bus it feeds
Coordinetion is provided betwsen the bus mein feed breskers snd the losd
breakers " See sttached mark-up.

R/ The details for setpoint methodology specific for the ASVR may be found
in the “iastrument Setpoints Design Requirements” document ‘dentified in the
reference in Section 1.1 % of the ABUR SSAR. A reference To this document has
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set point will drift with cowentional types of reisys. Set point drifr at bueen added to response 435 58 (see attachment ).
Nuclear power plants has resulted in prematurs trip of reduvient safety
relatead pump motors when they were required to be operative. While the basic
need for proper fault protection for feeder jequipment is recognized (end
mey be a requirement for the design basis event §.re), it is the staff
position that totsl non-avaiisbility of redundent safety systems due to
spurious trips of protective relays is not scceptabie. The primmry safety
fuction of The electrical distridbution system is to provide power, relisbiy,
to safety related squipment . The |icensee in resporse to this pesiti-n
(question &435.58) indicated that loads, such s motors, wiil be purchesed
with sufficient current carrying capebility or overlioad mergins so that set
points of protective devices can be set sufficientiy sbove the sperating
current peint of lostds to sllow for set point drifr. Purchese of motors with
sufficient overioad sargins meets the intent of the sbove ste:f position and
‘s acceptable if one assumes The fol lowing:

1. The overlcad mergin will sccommodate the (oad's starting current as well
ss the normal operating currents of loads.

2. Specific design parameters andior interface reguirements clesrly define
(in the ABWE SSAR) the overload mergin reguirements with respect to
protective device trip set point, the mergin betwsen the trip set poin! snd
operating current point of losds, set point drift, and the margin betusen the
trip set point and overicad rating of loads.

3. The ioad dresker protective device trip set point is establ ished with
sufficient margin (2) betueen trip point and operating current (D) between
trip point and overiosd rating of the iosd, and () betueen tripg point and
trip point of the sain bus feeder bresker.

. The protective device trip set point is periodicelly verified snd
cal ibrated.

5. The protective device is subjected periodicaliy to a functional test to
demorstrate (8) its capadility to not trip st its design setting i.e. the
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normel operating current of load plus mergin and (b) its capability te trip
when subjected to & fault current

The staff is concerned that the ABWE design mey not meet the shove
AsSSUMPT i ons
B.3.5.1 fault terrupting Capacity

Design criteris (1) in section 8.3.1.1.5.2 states that intevrupring capecity
of switchgear, load centers, motor control centers, and distribution panels
is compatible with the short circuit current availsbie st the Class ¥ buses.
Based on this stetement, it is not clesr thet the interrupting capec:ty of
this squipment will be egual to or greater than the maximem svailable fmult
current to swhich it would be exposed. Ty clarify the criteris for the
inlerrupting capecity of eguipment and o resolve other relsted concer=s,
additionsl information is required for the ‘ol lowing items.

1. Clarification of the criteria for interrupting capecity, end

<. Complisnce of both Class Tt and non-Cless 18 switchgesr, load center motor
control centers, and distribution panels to appliceble industry standords.

8.3.3.12 Control of Design Parameters

Valve problems such as excess friction, packing too tight, etc., can result
in an operational condition where ™e current drewn will excsed the design
r=t.ng or capability of the insulstion system used in The welve motor
winding. Opersting experience has shown that excessive current it
undetected during operation, 30 cause premature or unespe.ted failure when
the valve is next operated. Methods, design provisions, slarms, or
procedures for sssuring the valve motor will not be opereted with excessive
currents (or #iil sluwsys be operatasd within their design Limits) hes net been
presented in the ABUR SSAR. To resolive the issue discussed shove and ~elated
concerns, additionsl informetion is reguired for the following items:

item T: £.3.7.1.5.2(4) hos beer modi fiad to say: “interrupting capecity of
switchgesr losd centers msotor control centers, and digtribution penels is
el to or greater the: _he seximm svailsdle fault current 1o which it is
exposed under all modes of opergtion.™ (See sttached )

item 2: Complisnce of this sguipsent %o “common™ (ndus®cy stendscds (i e
those which are designer oriented s not required fur BRC licersing) is
beyond the !icenging review besis for the AR certification. However an
interface item has been sdded o sssure such stenderds are “efersnced in the
purches= specificetions (see Section 8.3.4.17).

Item 7 (N/CI: Normsl settings of the thermel overiosd trips, in sccordence
with the sarufactirer’'s reguirements, will protect the wvalve operating sotors
of all non-Class € Mws ot ali times.

Cless 5 MOV s have similer protection during serum! testing or seintenance
under aduinistrative confrol (see resporse 435 60). Kowewe  Class F WOV
thermal overiosd trips sre Dypessed ot ali other tims in accordance with

Regulatary Guide 1.706.

Trem 2 M6/C): ALl Class T8 comporents are designed, purchesed, tested and
inspected in sccoruence with [EEE 279, specif caliy peregraphs 3.3 end 4.4,
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1. Methods used tc assure decign parameters for motor operated velves will
not be exceeded during valve operation.

2. Method used to essure design parametars for all Class 1% components will
not be exceeded during all modes of plent operstion.

8.3.3.13 Fire Protaction of Cable Systems

Section 8.3.3.2 indicetes that spatial separation is used as 2 method of
prevent‘ng the spread cf fire between adjscent cable trays of different
divisions {e.g. inside primery comtainment). The ghjective is aiways to
separate cable trays of different divisions with struciurel fire barviers
such as floors, ceilings, ond wsiis. Where a floor, ceiling, or weil is mot
poseible, divisionsl trays are separsted spetisily by 3 ft. horizonteliy and
5 fr. vertically. where thiz 3 #r.-5 ft. spetisl seperstion is mot possibie,
fire ratad barriers are used to separate divisions! ceble trays. Ffor s fire
initiated by » cable faul® within one division, the sbove defined seperation
meets the guidel ines of Regulstory Cuide 1.75, will provide ressonsbie
sssurance that a fire in one division will not propegste to 8 redurdant
Civision, sand is scceptable. For the design basis event fir»  spetiasl
separation and fire rated barriers may not be sufficient to prevent the
spread of fire between adjacent cabie trays or wire bundles. Llarificetion
of the design’s compliance with 10 CF8 Part 50 Appendix # requiressnts is
required To resolve staff concerns .

B.3.3.% Electrical Protection Assembl iss (FPAS)

Two independent elactrica! protection ssssebl ies (FPAs) were required (by 2
Septeaber 26, 1985 letter To all operating BWls) on the cutput of BPS power
suppl 1es in order to serisfy the single failure criterion for non-fail-safe
type failures which mey be caused Dy under wvoltage, over voitege, and under
frequency conditions.

Resporses *o guestion 435.7 indicates (“at EPAs will mot be usad in the ASWE
design because of speciel design festures. These speciel features include

/T Spatial separation, whers secessary, is justified within the orimery
contairment becsuse i1 is inerted with nitrogen during resctor opecetion. An
exposure fire canmet be sustatned in the nitrogen enwiromment  (See respones
to SER Section 8.3.2.2.)

10 CFR SO, Appentia § soplies to nuclesr power teci!ities operating prieor te
Jarwmcy 1, 1979; therefore, complisnce with Appendiz B is not sddressed in the
ARE Standerd Plant

in sccordence with the SERP. the ABVR has comeitted to meet 8TF OWER 9.5.7,
which incorporates the reguirements covered by Appendix B, Comgpi ience with
BTP CMER ©.5.1 is discusses in SSAR section 9.5.1 and dgpendix 98

The need for redundant EPAs wes besed on the fact that RPS power sumpl fes in
operation during 1980 were non-Cisse TE; therefore, a single rarviom feilure
had to be taken in adfition te the postulsted power suppily failure. Ouestion
A35.7 scknowledged that because 2 “less ' 295 power supply is ueed on the
ASWR, redundant EPRs ace not required since fallure of the Class ¢ sgply iz
the first random failure tshen. The focus of the guestion, then, wes wnether
& single seperate and independert EPR is reguired.

GE's pusition is That sver & singles saparste and independent EPA is not
necessary, because (url fke previous piants) *he type of protection provided by
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monitoring of voltage and frequency, sutomstic tramsfer of power sapply fnput
sources when voltage sndfor fregquency exceed prasstebl ished !imits, comtrod
room siarm for abnormal conditions, operstor sct.on in response to siarm of
abrormal ity, and design and qual ification of eguipment to mot fail after
operation for & periad of time uvder the sxtrumes of woltage and freguency.

Jased on & review of these special features, it sppesrs that they may provide
ressonabile assurance the? any sbrormal ity 1n olitage and freguency (which cen
cause faiiure of fail -safe-type squigment) wiil be prosptly discommectsd by
alsrms and operator action. The special festures, however & not meel the
single failure critecion. Feilure of the special festures tc slarm or of the
Operator 1o (she prompt appropriate sction are single failures which may
cause 8 non-fail-safe type failure. The capability to scram T™he resctor sey
thus be comprom:sed.

An explicit statement of complisnce with the staff position that two EPAs De

provided on the output of the BPS power supplies with justification for arees
of non compliance should he included o the ABWE SSAR .

8.3.4 ELECTRICAL INDEPENDENCE

B2.3.4.7 intercannections

scn 8 separate FPR ig glready incluted within the protection circuits of the
power supplies themseives. The Tiass '€ power sources supplying power to the
solemnids of the scram pilot veives sre squipped with Class ' voitage snd
freguency regulstion circuite, snd aleo with functionslly ndependest Cless °F
monitoring and protect icn devices which mitor for wiervol tage  overwol tege.
under freguency and owerfreqency conditions and which will sutometically trip
the power source (i e gisconmect the losds from the degreded power source)
whencver an out-of -specification condition persists. These latter monitoring
ond protestion circuits satisfy the functions of EFfs used in the pest for
non- € RPS scram solencid power sources.

Two failures are necossary to couse & condition of degraded power To The scram
pilot velve solenoide. Th: first fallure wouid be the degraded power
condition of the Class '€ powsr source; the second wasid be the failure teo
tramsfer power, To slisrm, or to Trip. The power distribetion system is Thus
desigred such thet a single failure cavw® result in degraded power being
suppi ied to the ™A% or "B solenmcide.

Soth the technicsl s redundency functions performed by an EPR are therefore
preserved within the design of the power suppiy itself anc an s=“erral PR is
nOt Aecessary o reguired.

With regard to independence, the Clsss 1§ voltage and freguency monitoring and
load trip circuits for the Cless '€ 12v AL power sources for the ABE are
similar to the “EPA™ circuitry thet wes provided for the {linton project. In
both ceses the monitoring snd trip circuits sre functionelly independent of
the inverter voltage snd freguency reguistion circuits, snd are msountad on
separate logic cards. Howewer in bDoth casse, t™he two functionsl iy
independent circuit cards sre located with'n the same power sugpiy ¢omet
enclosure.

W/C] This issus is sddressed in response 435 47
as esplained in that response.

Figure 8 1-8 was sodified
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Figure 8. 3-% shows two interconmections betwsen redundant divisions:

1. Division 111 480 volt bus designated P/C EN1 is commected to Division 1
LB volt bus designated P/C CN1 through circuit Breskers and mechanicsi
interlock. Section 8.3.2.1 indicates that this intercomnection is used to
transfer the 250 ¥OU Normel bettery charger betwsen Division | end 111 losd
centers.

2. Division 171 480 volt bus designated MCC EWID is conmected to Division {

480 volt ous designated P/C CN1 through battery chargers, breskers and ey

interliocked oreskers. Section §.3.7.1 indicates that this intercommection is
used for seiection of the normel or the standby bettery charger.

Criverion 17 of Appendix A to 10 CF8 Part 50 regquires independence between
reguncitant divisions such that failure of one will not chellengs or cause
fsilure of the remaining redundant divisions. Sufficient informetion
describing these and other intercommections as to their complisnce with the
Independence requirement of criterion 17 has net been provided in the ABRR
SEAR. it 1 the steff position that two independent open discomnmect |inks,
racked oper breskers, or other sgquivalent open devices be meinteined hetween
recundant divisions if redundant divisions sre to be electricelly
interconnacted. Additicnal informetion as te extent of complisnr  ith the

above staff position with justification of s~es of Non Complisnce is required

in the 3WR SSAR for resolution of this issue.
8.3.4.2 Constent Voltage Constant Frequency Power Supplies

Section 8.3.1.1.4.2 indicates that each of the four indepercient trip systems
cfthe rescter protection logic and control system are powered by four
constant voltage constant frequency control powsr buses (Divisions 7, 11,
117, and IV). This section also states that each of these buses is supplied
indeperdently from an inverter which, in turn, is supplied from one of four
independent and . sdundant AC and DU power supplies. Subsequent sections snd
figure B.3-6, bowever, indicate that the AL mugply for divisions | snd IV
originates from a single 430 voit motor control center (C14). & single 485

W/C] Thers are four independent snd redavisnt betteries which supply D nower
to the CVCF's. The aniy Link betwesn divisions is through the division I¥
battery charger, which receives its power fram the division | AC supply.
There is complete independence of t™he four divisione from the betteries
through the CVCFs, and on to the iosds. The statement 'n 8.3.1. 7.4 2.7 has
been ciarified To explicitly identify the four DC suppl ies end throe AC

sppl tes (see atloched merk-o).

The purpese of division IV is to provide full two-out of -four fogic for the
SSLC, which goveras the [CCS andt BPS chawels. It alss facilitates reversion
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volt motor control center is not independent “d redurdant as stated in
section 8.3.1.1.4.2. 7o resolve this inconsistency and other concerns,
sdditionsl informetion is required for the following issues and/or positions.

1. Description, justification, and smalysis to demonstrate that sufficient
reduncency and indeperdence has been designsd into the protection system and
their associated pewer supelies in accordance with the reguirements of
criterion 21 of Appendix A to 10 CFE Part S0,

2. AL power supply for Division [V should be powered from e 0.9 KV divigion
bus that is independent, 1o the extent practical, from Division 1, 11, end
1] 6.9 v and 480 volt distribution systems.

B8.3.4.% Power Sigpiy Circuits for Safety/Relief Valve (SRVEe)

Section 98 .2.1.2.2.27 irdicates that portions of sech sefety/relief vsive
(5RY) conirol circuit utitize non-safety grade power snd that this non-safety
grade power is teken from the Class ¥ OC svstem through DC/DC conwerters or
1solation devices conmectsd o =ach of the four redundant and independent
Cless TE OC systew buses. Section 198.2.1.2.2.2 implies that control power
for sach SEV comes from & minimem of two different Class 1 power sowrce
divisions. One source directiy from the Clacs 1€ OC bus with the other from
s different Class 1€ OC bus through the DE/DC converter. The staff is

cor:  “med that the proposed design for powering the SEV's smy not provide
st =t irdependescr between the redundant DO power sources in accordence
with the requirements of SDC 17. To resolee this concern, additional
information is requir_ J Zor the following items.

1. Design information snd/or criteria for the phwysicel and electricst
capacaticn of safety and non-safets ~ontrol power circuits for sach SEV from
the powes source to and including the SBV contral circuit,

2. Physical snd eslectrical separstion of the ADS control circuits end their
sources of power. (Section 95 2. 1.2.2.7 indicstes that four of the eight

to two-out -of -three logic st the ioss of any e of the four chawwe!s. A
complete justification of this arrangement is sssured by the fact that safe
shutdown criteris, including single failure comsideratiow, sre alresdy
accommodated with divisions 1, 17 angd 111 slone. Also, this [ink betwsen the
division IV battery chearger and the division | powsr source is esplicitly
defired in the PRA study. For sdditions! deteils, see resporme 430 375 and
subsection 9.5.1.2.11,

item 1 IN/C): Section 196.2.1.2.2.2 has been modified as shown in the

sttn hed mark w (see propristary subwittal). Thers are six sefety relie’
valves on sach of divisions |, 1! snd 11i. ADS Valves sre controlied by
divisions | and 11, WNon-divisionsl power is not utiiized in either the SBV or
ADS fuxtions, Division IV is used only for the two-out-of -four initistion
logic for the DS, The electricel power divigions assigned to each valve are
showen on Tabie 19C_3-3.

ivem 2 (M/C1: The physice! snd electrical separation for ADS comtrol circwits
is preserved.  The close proximity of the divisions | snd [I ADS solencids
reguires Darriers o ssintein seperation. These solencids are isolated by
metal junction boses, rigid conduit, sndfor short sections of flexible
concdduit, as described in 8.3.1.4.2.3.2¢4).
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SEV'e used two divisions anc the remsining four cen be supp! ied Sy any of
thiee divisions).

B35 LIGHTING SYSTENS

Section ©.5.3.1.2 wndicates that sdeguate (ighting for any safety related
ares, such 8z aress used during smergencies of shutdowss, including those
along the appropriate sccess or exit routes, are prosided from § o fferent
tighting circuits. (e) Normal, (b) Stendhy, arvd i) Emergency DC sndior
self-contained bettery fixtures.

In orger to comple*s our review of iighting systems, sdditional inforsmtion
15 reguired for the foliowing items.

1. Criteria for what constitutes an sdeguats level of lighting for various
areas of the plant and for the various modes of plant aperation.

Z. Clarification of the level of lighting provided by 100 and S0 percent of
rormsl tightine,

3. ldentification with justification for specific plant aress and modes of
plant aperstion the: do not meet criteria for what constitutes sdeguate
Lighting.

4. Source of power for neemel lighting.

5. frequency of inspection for normal lighting.

6. Plent st 20 where S0% (ighting shall be secured with one standby 1ighting
power supply.

7. meth 4 of distinguishing between normsl, standby, snd Esergency BC
Cifzgits to assure that they will be routed sepsrately.

2. Sowrce of power “or standdy [ighting.

item 1: The lighting levels are based on the !ES recommended intonsities, os
indicated tn $.5.3.1. (1),

Figure 9-8B0 of the IFS Lighting Memdboot provides currently recosmerdied
iliumination levels for electrics! genersting stetionm. Although & ‘e sreess
identified in SSAR Table 2.5-! are not specifically listed in the I£S
Fandbook, there are sress of sieiiar function, or common envirormentsl
charscteristics such that the adeguecy of the (llumination level can be
justified. The llumination leveli of some aress in Table 9.5-7 have been
modi fied to be more comsistent with the S nandbook. A& copy of both tables
is provided in Attachment #2. Table 9.5-7 is merked, a3 reeded, for
consistency &ith Figure ©-80; and Figure 9-80 is marked to show the
correspording item in Tebie 9.5-1.

Ttem 2 (N/C): [llumination leweis for all saress are given in Table 9.5-1.
These are comsiderad 100X leveis; Thersfore, the 50X levels are haif those
given on the tabie.

item 5 N/T7: ALl sress meet criteria for sdequete |ighting.

Ttem & (W/C): Section 9.5.3.2¢1) identifies normm! lighting s non- essentisl .
Therefare, the source of power for normel lighting is the non-Cilass ¢ AC
power digtribution system.

item 5 /CI: Section 9.5.3.F indicetes no periodic testing is reguired for
mormel Lighting.

ftem & (W/C): Section 2.5.3.1.704)r) indicates two power buses shell supply
lighting to stairceses and passages in mein buiidings. The additTions!l bus
aliows thess sress to be temporariy placed on SOX Lighting (i e, one power
speiv] Wile the other is under inspection or ssintensnce .
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. Separation betusen the tue standdy Dower source circuits.

W, Lewvel of Lighting with 100 percent and 50 percent of stendby [ighting for
various arees.

11, Seismic design of standby [ighting.

12. Compiionce of standby ighting with Cless ' circuit reguiremsnts.
3. The redundency of the smergency OC Lighting circuire.

4. The levei of illumiration of smergency |ighting.

15, Peciodic inspection and testing of iighting.

6. Justification for mot having seif contained battery fixtures seismically
aual i Fied,

17, The illumination levels with umtification of the self contained battery
fintures.

18, Justification for having self contained bettery finture lighting turn off
with restorstion of power versus restoration of adequate |ight.

15, astification for not heving any seismically qualified Lighting.

Irem 7: Wiring/cables are seperated and color coded in sccordence with
critecia delinested in subsections 9 5. 3. 1. 7)) and (8), respectively; snd in
8.3.1.3. & reference to 8.3.1.3 has been adied in 9.5 3.1 (7).

S e B: The stencoy lighting system is made of two subsystems. sefety relsted
% non-safety related. The safety reisted standby |ighting subsystem (SS1S)
aerves the safety ~elated areas (areas where safety celated sguipment sre
mountad: aed their sssocisted passojeways The non-safety relsted stendby
Lighting subsystems (¥515) serves the non-safety reiated aress (areos where
nor-satety related aguicment are mounted) ano the i sssociated pDassagewsys .

The back wD power source for the sbove subsystess are:

sTs Diesel Generstors

NS5 Combust ior Turbine
Subsection 9.5.3.2.2 har been revised for clarification, ss shown i the
attached mark ups .

Item 9: Teble 9.5-3 snd Section 2.5 3. 1. &M r) heve been revised to clerify
the separation betwsen the twe power sources. Redundsnt divisions sre not
aliowed within the same lighting area. Sepsration between the Class ' and
non-Cless IF lighting circuits is designed in sccordence with I55F 384 and
Reguistory Guide 1.75, as delinested in Section 8.3.71 4.1, (3.

item 16: Itiumination levels for ell srees are given in Table $.5-1. These
sre considerad 00X levels; therefors, 50T levels are half those given in the
tabie. Aress specificelly desigrated for standby Lightine . identified in
Table ©.5-3.

ftem 11: (See the resporse to item 8 sbove.

item 12: (See the resporee fo ltem 8§ sbowe )
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ftem 13: The DT esmergency (ighting is redundent 1o the AL standby ! ighting,
which is redundant to the normal AC Lighting. DC smergency |lighting is met

muiti-divisionasl within a given sres, but is of the same division as the ares
(e, desigrmted fire bausdary) it serves, ss indicsted in Tabie §.5-4.

item T6:  The minimm illumingtion leveis for DT smergency lighting are given
in Table 9. 5-4 (modified per attached).

Item 'S:  lrspection and testing requirements sre identified in Section
$.5.3.3. The frequency of testing is dependent on the operating snd
mpintenance provedures of the utility applicant. An interface item
(9.5.13.13) has been added to sdoress this.

item 16 I/CI: Self-comteined battery fixtures are seismicaily quel ified as
steted in the last peragraph of section §.5. 3.2 4.

item 17: The basic function of the emergency (ighting system is To prevest
totsi blackout in the aress identified on Table 9.5-4 for periods aftz 1099
(loss of normmi lighting), snd until the diese! generators energize "o
starcly lighting systess. Therefore the smergency |ighting svetem is net
required to have the same !ighting (llumination level as ™z normm!/stendby
Lighting systess reguire. Tabie $.5-4 has been revised to specify light
levels sxceeding the recommendstions of the 1ES [ighting handbook .

item 18: The guide 'smps chergers and turn-on relsgs are fod from the AC
standby |ighting systes,

Item 19: The sternvlly [ighting, the DT emergency lighting, and the
self contained battery fixtures are all seismical ly supported (see
$.5.3.2.2.1 and 9.5.3.2.3.1 attached).

/T The design control for the ABUR is bessd ~n BEDD- 11200 0ka, the "Green
Book™, Rev. 7. This document has been approved by the WRC, and is referenced
fn SSAR Section 17.1. 3.



the sliect s

LBt ¢ of these

i Wl Mns ArOSeE A5 B ecul t f st fromt wvs performed after nlant TS -2 - Ris ]
wr wre (! & ' d have been) the result f porc rigins s 1 Qg
e p— etter RR- 55 addresses » maber of thuse priblesc that have occurred -
"o Yy 2% B - t 4 e RNt E ot re the s IgN Drocess Thess
il ems have 4 I3 P ' PR §F pleurty . tom ’,.\»?ﬁ which have
3 L “ Y we ST Al st newt S S gn crite s arv! e
3 o we avalliable for the gesigr &ngIiré < rurt Y reare
finat w o and s 4 “rent nte 0t o 2 ty The stafé e L
e e v urtertake a detalisd review ¢ rhegse arcas The statfd ns T ead
L 4 The e gners prope ~—uer 1S ? - - shed des g
o te a vl auide nes | esure that the riteris &9 guioe nes are '
¢ et it s reguired The wit =0 e g gl smente., for the AR
elort > desian and the reag =i wit f arry subseguent modi fications =
theret shon 1 he e RS the ABUR SSAR
X . vt ¢ ¢h - on Rase IN/C Eight ¢ the fifreen PeSr dentifyi g inconsistencies n this dreft
& the result of design changes in «“hich srees discussing the same topic
he hases for the design described and present s n the ABUE SSAR is. for the al gpiated at the same tim Sse re porses for draft SER sections 7Y
most § t wed as the basis by which the NRC sswes & plant operating 8.3.35, 8.3.2.1, 8.3.2.3, 8324 8 3 ¢ 0.3.6.2, 83 ‘v, and 8.3.8.7 These
one Based or a8 review the bases presented in Chapter B and other have been corrected in sssocietion with these responses, as indicatad
slinted chapters remerois ireonsistencies have bean identified Thece throughout this submittal Nowever, 8 formel enginsering review and update
eoneistencies are identified in other sections of this safety evatuatior wl sceur following receipt of the SE® for Chapter 8 The formml review has
rencrt Giver thess inconsistencies ¢ appears thet the process for been awaiting that time, so that resol tion %o SER issues car. be incorporated
nTrol ng the o gn bases being presented in the AR SSAR mevy be along with the gewrsl uwpdate of the chapter This is consigstent Wil o
" o ent The ¢ ase for cont g the desigr beases sho ‘P arified G ey ing program for vhe AR /SSAR document contro
he ABUR SSAR
The remaining seven iss..n were, In Y8ct, erronecuns interpretstions or the
rformet ion reviewed Ne have also identified those srees within t™is
. subwmitts (See responses for draft SER sectios 8.2, 8.3.2.7, 8.3.3.4
h??"vll‘;lfttﬂ!mdﬁlﬂ'\
The NRC is requested to reconsider this Jguestion 'n the ght of the resporses
arvd text undates asso atad with this submitta B




Page No.
11726/

37

30 T
MEPL, © fiiw v

-

s PRINT

NRC DRAFT SEF ISSUES & w wiSrFUNSES FOR ASWR SSHR Cwo''TER B

NRC iSSue

8.3.7 TESTING

Section 8.3.1.1.5.3, Testing, inticates that the design of ..ass 1f equipment
provides for periodically testing the chain of system slements from sencing
devices through driven equipment to sssure that Class 1E equipment is
functioning in sccordsce with design reguirements. This section also
implies that the requirements cf the single failure criterion described in
ICEE Standard 379 are met with respect to testing of Class 1F equipment. The
staff interprets this section to mean that one complete electrical system
division may be deenergized and taken out cf service for meintenance end/or
repair during any mode of plant operation and still have the remrining
2lectrical systems in complisnce with the single failure :riterian The
staff concludes that this design provision for testability of slectricet
systems as interpreted meets the sufficient testability reguirement of
Criterion 17 and is acceptabie. In order to confirm and clarify this
interpretation in the ABMR SSAR anvd adiress other related issues additionas!
information 1s requirad tor the following items.

1. Explicit statement for tectability during normal plent operstion while
meeting single failure requi ements with remeining systems for any design
hasis svent

2. Proposed allowed outage times “ . one division to be out of service to
perform preplanned and unplanned maintenance .

3. frequency for periodically testing each system siement to assurs its
availability to mitigate design basis events.

L. Basis for establishment of test frequency for earh system elemw .
S. ldentification (with justification for their use) nf any divisionsl cross

connection which must be used to meet the above ¢»s'3n provision for
testability.

Item 1: Section. o » 1.1.5.% hos been modified to specificaliy state
conformance with fayuiatory Guide 1118 and 1EEF 338 (see a**-~hedi. The
specific provision for testing with an additional silowanc: ror singla ‘silure
is sddressad in Section S5(4) of IEFE 338.

items 2-4: This informetion is contained in the Techniral Specifications,
Chapter 16. Specifically for Item 2, the test frequencies, as identified in
the Tech Specs, ill account for both preplesnned and up!asnned meintsnance
The basis for both will be established in the PRA.

item 5 [M/C): There are no divisionel cross commections required for testing
purposes in the ABUR Stenderd Plant Design.

Ttem 6 INJC):
Table 1.8-71.

The appropriste versions for a!l IEEE standerds are given in

item 7: Certain components carnot be fully tested during resctor operation
without degrading plant operability or safety. Some Class ' ce.ponents were
specifically identified in resporse 420.120. in addition, the meir generstor
circuit bresker canmot be opersted without taking the unit off the line,
However, it can be tested while the resctor is in hot stendby.

it is possible, (though not sdvisshie for operability or grid stability
ressons in some cases) to test sil other components in the electrical power
distribution system while the reactor is i~ cperstior.

item 8 (M/C): Ve cemot determine any inconsistencies between these two
sections. If the supposed inconsistencies are relsted to the statements
involving applicshility, these have been removed in sssocistion with Item 3 of
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6. Clerification of the version of I1E6E Standard 379 being reference i n
section 8.3.1.1.5 5.

7. !dentification with justification tor any areas of non-comp' isnce with the
above design provision for testability.

B, Inconsistency between section 8.3.1.1.5.3 and 8.3.1.2.2 with respect to
meeting the single failure criterion while testing one division of the CVCF
power supply Svstem,

9. Periodic testing provisions i~ essure the canability of the diesei
generator 1o sccept loeds in any loading order (reterence: 435.18).

10, Periodic testing to demonstrate the ciesel generator’s capsbiiity of
be'ng started in 13 seconds and fuily loaded within 30 seconds.

11, Testing and calibration of the diesel generator over current relasy.

12. Testing anc’ur snalysic to be performed periodically to demonsirate the
capability of the diesel generator 1o supply the actual #ull design besis
load current for each seguenced load step.

13, Imrerfsce requirements for complisnce with Regulstory Guide .47,
Sypessed and Inopersble Stetus Indicarion for Nuclear Power Plant Safety
Systems and 87F PSB-2, Criteris for Aisrms and Indications Associated with
Diesel-Generator Unit Bypassed snd Inoperable Status.

14, (Added to DSER per 9/716-18/97 meetings) Confirmation that the testability
inherent n the design of protection systems is not so burdensome
operational .y that required testing at intervais of 1, 2, or § sonths cemwot
be included in the Technical Specifications if deemed necessary. The systems
sdiressed should include but not be Limited to the reaclor protection systes
snd the ergineered safety festues actustion system. Identify exceptions.

15. (Added tn DSER per 9/16-18/91 meetings) Testing to demonstrate the

GE \ESPONSE

SER issue B.O.
inconsistenc; .

Otherwise, the WRC needs to specifically identify the supposed

Items §, 10 and 12 (N/Z]: This information is contained in the Technicel
Specifications, Chapter 16,

item 17 N/CI: The testing and cal ibration of the diese! generator
overcurrent reiay ‘s based primarily on the re.sy manufacturer’s
recommendat ions; el 2iso on the utility/applicant”  surveillance test
procedures. This level of detai!l is beyord the (icensing basis for the AR
Starviard Plant.

Item 13 IN/C):  The commitments to meet the reguirements of Regulstory Guide
1.47 sre given in SSAR sections B8.3.1.2 W2MIN(3i(e), ond & listing of
avwncistions sssocisted with this reguirement is given in section
8.3.1.1.8.5.

itam 14: The ABME utilizes two-out-of-four logic which cen permit sny one
charve! or division 1o be Dvpessed while the remmining chamneis or divisions
revert o two-out-of-three logic. This, in conjunction with the self-test
features irherent ir *he Safety System Logic end Contrel _SSIC), greestly
erdiences the testability of the protection systems. The testability festures
of the ABVR [&C eare discussed in Sections 7.1.2.1.6, TA.2(6), TR.2(%), and
PAT resporses 420.67, 420.70 and 420.73.

Surviellance intervels for protection systems are anicipated to be three
moeths or less. Except for certain commonents which camnot be tested during
resctor operstion (see Item 7 shove), the proposed test inter als could be
accomrodated i f deemed necessary.
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capabil ity of the diesel generator to automaticelly revert to the emergency
response mode while in the test mode if & design basis accident or loss of
offsite power event were to occur.

B.3.8 CAPACITY AND CAPABILITY

B8.3.8.1 Shutdown Capability of Each Load Group

Section 8.3.1.2.1 states that the standby power system redurvienc, is besed on
the capability of any one of the four “ivisions (one of three load groups: to
provide the minimm safety functions necessary to shut down the unit from the
control room in case of an accident and meintain it in the safe chutdown
concdition. However, in apperent comtradiction section 1.2.1 2.5.2 states
that the Class 1€ power systems are designed with three (3) divisions with
any tuwo divisions being adequate to safeily place the unit in the hot shut
down cc Jition. This apparent contradiction should be clarified in the A8WR
SSAR .

8.3.8.2 Non-Safety DL Power Systams

Section 1.2.2.5.1.6 indicates that the ABWR design includes » unit suxiliary
dc power system that supplies power to doc loads that are non-safety related.
however, section 8.3.2 which is suppose to address dec power systems included
in the ABWR, omits description and analysis of the unit suxilisry dc power
system. This system and the extent it will be used to supply dc controi
power to systems that are important . sef ty (such as offsite powsr
circuits) shuld be defined in the ABWn LSAR.

8.3.8.3 Class 1F 125 volt DC Battery Capec ty

Section 8.3.2.1.3.2 indicates that sach o' the four Class 1€ 125 woit
batteries have sufficient stored energy 1 cperate commected sssentis! (osds
rontinuously for st least two houre sitho t recharging. During loss of ac
power, section 5.4.6.1 indicates that the battery capecity should allow over
four Lours of operation of the RCIC system Item 5 of section 198.2.1.2.2.2

item 15: This testing is included in the ITAAC for the Emergency Diesel
Generator System.

iR/C) Section 1.2.1.2.5.2 has been modifiad to agree with section 8.3.1.2.7,
which iz correct fsee atteacned mark-up).

Section 1.2.2.5.1.6 has been amended as shown in the sttached mark-up. The
125 WOC non-Cless 1€ system is briefly discussed near the end of section
B.1.2.7; however, » new sertion 8.5.2.1.4 hes been sdded wvhich further
descries this system. The DC-to-DC converters are considered as “power
packs® per Sectio ".2.2 of IFEE 384, and meet all the reguirements of
Pegulatory Guide 1.75 and IEEE 384 respecting isclation devices.

Section 5.4.6.1 has been modified, per sttached mort-up, to be consistent with
the sight-hour coping capecity stated in section 19€.2.1.2.2.2.

The two-hour aveilsbility time stated in section 8.3.2.1.3.2 is not
inconsisient with the eight-hour coping time, in that the former assumes
continuous losd conditions. The sight-hour time for ststion blackout
conditions is available because RCIC losds are intermittent, and other loads
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indicates that the dc batteries will be sized to be capable of opsrating the
RCIC system for a minimm of € hours assuming load shedding anvd use of all
four Class 1€ batteries. Item 2a of section 196.2.1.2.2.2 indicates that
Division 1 battery by itself has sufficient capacity To operste the RCIC
system for 8 hours. These inconsistencies should be clarified and the design
basis load profile for sech battery shoulid be explicitly stated in the ABWR
SSAR.

GE RESPONSE

can be shed or shifted to other divisions (i.e., SRY functions). This is
expiained in responses 435 38(c) ami 435.2 (SSAR section 20.3, tab RAI-8); and
in section 198.2.1.2.2.2. This clarificstion has heen added to 8.3.2.1.3.2
per the sttached mark-up.

An estimated load demsnd profile for the 125 VDC betteries was provided in
Response 435.38 (SSAR page 20.3-255.21). As explesined in that response, this
infor sation could change es the design is specified for unique applications.

A load capacity analysis (besed on IEEE 48%5-1978) was performed for both the
two-hour and eight-hour periods, using the Jdata provided in Resporse 435.38.
The resuits are shown in newly sdded Tables 8.3-5 through 8.3-10 (sattached).

ihe two-hour snalyses (Tables §.3-5, -7, and -9) show extensive sdditions!
margine. The Division ! sdditional mergin is 149% of the required capacity
including the 15X design margin and 25X sging factor suggested by IFEE 485

The eight-hour analyses (Tables 8.3-6, -8, and -10) show that capecities are
slightly exceeded vhen the 15X design wergin and 25% aging factor sre
considered. However, the sight-hour coping is justified for ths station
blackout scensrio for the following reasons:

1. The analyses are highly conservetive in thet they assume no (oed shedding.
During station blackout, losds would be shed theroby greatly incressing the
smpere-hours available.

2. Divisiorns 2, 3, and & sre redundent to sach other, and as & grouwp redundant
to Division 1 except for the control of the RCIC from the contro! room.
Therefore, the Life of the Division [ bettery could be greatly extended by
shedding all of its loads except the RC!T controls.

3. Even with the loads not shed, the capacities are within requiremsnts if the
15% design margin is not applied.

4. The sralysis method its=if is highly conservative in thet losds sre
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B.3.8.4 Use of 3i1icoh Dinds in vhe NC Svetem

Figure 8.3-7 and response to question 435.51 indicates that 8 silicon diode
(S10) which has 8 volrage drop of 10 volts has been instelled in series with
the output of the battery armd battery charger. During normal operation (i.e.
buattery cherger output voltage is ser at 140 volts for egualize charge) the
switch in paraliel with the silicon diode 'l be open so that the voltege
from the battery charger to the DC bus will remain at 130 volts (12”7 -mitg
minus the 10 volt drop across the silicone Jiode) wnite 140 volts is suppiied
to the battery for equalize charge. The sta f feels that the proposed design
has merit; however, sufficient descriptive irformation and snalysis to resch
& conclusion on acceptability for all modes o' plant operstion has not been
presented in the ABWR SSAE. To resolve staf! ‘oncerns, additionsl
information is required for the following itex .

1. Relishility of the proposed DC system. The sddition of the silicon diode
in the OC system circuit adds an additional fev 'l of unrelisbility to the
system whiie at the same time may improve overs' | DL system relisbility.

2. Capacity and capebility of the DC system to upply design basis loads
during loss of offsite power events.

3. Design provisions to essure the battery wil! 'wver have to supoly its
design basis toads with the silicon diode comme od in series with the
battery and DC bus.

considered corstant throughout various pericds, when, in fact, many sre
intermilient.

S. The ABWR ha three Class 1 diesel generstors and 3 non-Class 1F combustion
turbine generator (CT6) on site. This combiination of four on-site power
sources suggest the probabiiity of a stetion blackout is very low. In
addition, per Regulstory Guide 1,155, the CTC qualifies as en MC, and
preclsdes the need for & coping snaivsis (see Sections 3.2.5 snd 3.3.5 of Reg.
Guide 1.155).

The information requested in (tem 2 was provided in response 435.38 (SSAR pege
20.3-253.21), ard further supported by the load capecity anelynis provided in
response to SER lssue 34

Ttems %, 3, and & are resclved Locause the SIDs and associsted shorting
switches have been removed from the power supply circuits. The decision to
remove the SiDs is based on the fact that DT equipment iz specifind 1o operate
at 140 WC, and therefore does not need the voltage drop provided by the SI1D
during the brief equal ize charging periods. This design chenge iz reflacted
per the sitached merk-ups of Figure 8. .3-7 and PA] Response 435 51,
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4. Monitoring for the switch instalied in parallel with the diode.

§5.3.8.5 Class 1€ AC Stardhy Power System

As a result of our review of the standby power system proposed in the ABWR
SSAR, the following sreas of concern have been identified.

1. inconsistency between section 8.3.1.1 8.2 and 65.3.1.1 8.3 as to the design
capability of the diesel generator to start snd attain rated voltage and
froguency .

2. The capability of tha diesel generator to supply losds sssuming loss of
cffsite, loads being either supplied Dy or being seguenced on the diesel
generator, and bus voltage drops below 70 percent.

3. Clarification of the diesel generstor design detsiis which are to be
suppl iad by others (reference question 435.21(b)) and the criteria the design

must meet (i.e. interface requirements).

4. Clarification of the contimwous and overload retings of the diesel
generator defined in section 8.3.7.1.R.2.

8.3.9 STATION BLACKOUT

GE RESPONSE

Item 1 IN/C): The diese! generstor (0/6) capability of resching full speed
and voltage has changed from 13 seconds to 20 seconds because additional
margin in the design requirements permits (ess stress on the diesels. The
changes are shown in attached marvups for sections 8.3.1.1 . 8.2¢4), B.3.4.2,
and Table 8 3-4.

ftem 2 (N/C1: As indiceted in section 8.3.1.1.8.2(2), the D/G is designed
such that its voltage drop will not exceed 25X (75X bus voltage), even under
sequence loading conditions. Therelore, while the D/C is supplying power to
the bus, the bus voltage will not drop below 70X for a susteined period unless
the D/G itself fails or there is » fault condition. Under such conditions,
the offending division lcads are tripped (assuwing nc LOCA), snd the safety
fuctions will be sssumed by the redundent divisions. The three independent
D/Gs, and their associsted divisions, provide more than adequate redundancy to
mitigate the suggested single-faiiure scemario.

item 3: The diesel generators, their controllers, and their suxilisry support
svstems will be supp!ied st the isplementation stage of the design. W8C
question 435.27b can only be answered whan the specific diese! suppier is
selected arvd its corresponding controller circuitry can be obteined.

Interface item £.3 4.2 is written to sssure the informetion is provided,
regardiess of who scquires it. Resporse 435.210 has been modified for
consistency with the above (see attached pege 20.3-253.13).

item &: This informmtion wes provided in responss 435.21(s), but in sddition,

has now been added as subsection 8.3 1.1.8.2(5) (see attached mackup) .

item 1: A more severe arwmiysis is slresdy provided. Section 198.2.1.2.2.1
indicates that if AC power iz stiil unavailable after the B-hour period, the
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The ABWR coping snalysis for Statiorn Blackout is presented in section
19£.2.1.2.2. Also, table 19 2-2 presents design besis values for various
plant parameters that will not be exceeded at the end of the 8 hour coping
duratior for s Station Blackout event. Resed on 3 review of this coping
analysis and design information gresented in other sections of the ASWR
SSAR, the staff has identified the following sareas of concern.

1. Analysis results demonstrating saf pilant ~hutdown can be sccomp! ished
starting with reestabl ishment of AC powsr t. any one of the three A7
divisions from either offsite, diesel generators, or combustion turbine
generator at the end of the 8 hours of coping.

2. Justification for the proposed design which provides en alternate AC
supply (combustion turbine generator) but dictetes that its first priority
use be to supply AC power to Non-Ciass 1F plant investment protection ica’s
versus Class 1€ loads needed te assure safe plant shutdown.

3. The capacity snd capsbility of the combustion turbine generstor to supply
minimm safe shutdown loads and minimm required plant investment protection
loads at the ssme time.

4. Design and qualification of equipment for the environments expected during
and following the 8 hour coping time anslyzad for station blackout events.

S. Clarification of how Division 2, ¥
bisckout situation,

and & are shutdown during a station

6. Clarification of the source of instrument power from DT or constant

voltage constant frequency sources during station blackout situstions.

7. Extent to which the combustion turbine generstor complies with position
3.3.5 of Regulatory Guide 1.155, Station Slackout.

B. The inconsistency between response to guestion 435.2 and the 6/4/91 dreft
section of 198.2.1.2.2 of the SSAE with respect to the masher of SRVs powered

co.~ cooling function is assumad to be lost. This scensrio is referred to
Section 1T€.2.2.3, vhich provides an aralysis showing that core cooling can be
we “tained ino €inately if the operator injects using the firewater system.
Koweve: | ~o contairvent cooling system is avai'able until AC power is
restored.

Tabie 19F.2-9 shows tis> uch more time is sveilsble (24.4 hours) to restors
containment cooling than . tolersted for restorstion of core cooling. Any
one of the three divisions of & is sufficient to safely shut down the plant.
Therefore, restoration of AC pows  to sny one division at the end of the
B -hour period essily facilitates resumption of the contairment cooling
function, sand subsequently safe shutdown, whether or not the operstor restores
the ECCS. Further even if contairment cooling carnot be regained, the
ovErpressuce protection system rupture disks will relieve pressure snd prevent
contaimment failure.

The th ee independent dissel generators sre designed with bypess valves for
their DU solenoids such 1ast sach can be started memsl ly without DC power
(i.e., sssuming the DC betteries sre discherged following 8 hours of coping).
Also, the comwmtion turbine generstor is started by & smalier self-contained
diegsel with (ts own battery. Thersfore, the probebility of no AC power for 8
hours is extremely remote, This redundancy and diversity, combined with the
more severs analysis provided in 198.2.2. 3, precludes the need for sdditionsl
analysis

item 2 IN/C]: The comumtion turbine generator (C76) is included in the ABWR
Standard Plant as an alternate snd diverse source of on-site AL power. Its
function is comsistent with the following: 1) The unit is non-Class 18, and is
provided to feed perminen’ ron-safety loads during LOPP events, 2) It is
available to back up the Class 1€ DGs, should they fail or not be available,
and 3) 1t is capable of coping with a stetion blackout.

The CTG sssumes non-safety investment protection loads sutomstically, but the
comnection to each Class-1F bus is mamuei. This is justified becsuse: 1)
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“rom division 1.

8.3.9 STATION BLACKOUY

(Contimumtion of previous question to aliow room for GE responses.)

GE RESPONSE

Or-site emergency powsr i3 provided by three Class-1E DSs and no credit is
taken for safe shutdown utilizing the CTG. 2) Although the CTG can cope with
the station Disckout, the ABWR cen cope with station blackout without the need
for the C1G, as described in 19€.2.1.2.2. 3) The C7G imterfs.e configurstion
provides independent standby power for non-safety losds and thus saintsin:
better sepsration between safety and non-ssefety systems. This aiso prevent:
the investment protection loads from heving to be assumd by the DGs.

item 3 [M/C): The CTG is rated to producs approximetely 20X more powsr then a
DG (i.e., 6 "W for the F16, comparad t0 6.25 WA 5 0.8 pf = S W Yor » DG).
However, the CT5 is not designed, nor regquired, to sssume all investment
protection losds in addition to o DG losd. If the need arcse for the CT6 to
assume the Class i€ loads on & DG bus, the investment protection loads would
be shed. This is also done as & preceution to sssure non-Class € loads do
not sdversiy sffect the T76's sbility to supply power to the Class If losds.

Item &:  The envirommental effects on most electrical equipment during a
station blackout event are expected to be less severe than the sccident
erwviromments snsiyzed in Section 3.11. This i3 becsuse such equipment would
be in its desnergized state, and thus would produce no internal heat rise
compared with the sowirorment. Exceptions say be the RCIC roem and the
control room because of energized squipment operating in a loss-of-WVAC
environment . However, design corstraints for these sreas prevent room
temperatures from resching the eguipment design temperatures for at least
eight hours [see 19£.2.71.2.2.2, S) & %)1.

(Remaining items are addressed in the contiruartion which follows.)

Item 5 N/C1: In a station blackout svent, if divigsion | inatrumentation i3
fuctioning properly, the operator should menual!y shut down redundent
divisions 11, 11! and 1V in order to 1) reduce heet dissipstion within the
control room while WYAC is lost, and 2) conmerve bettery energy for additions|
SPV capacity, or other specific purposes as needed, as indicated in
198.2.1.2.2. Oniy division | is essential to the RCIC operation anc should
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reqein frctional at sll times during this event. This is why the division |
be tery has sigrnificantiy more capacity then the other betteries.

Ar inte ‘asce section 8.3.4.16 has been added to sssure this operstor action iz
included in the app! icant’s Emergency Operating Procedures. (See attsched
mark up.

Iteie & [N/C): As a genersl rule, sll Cless 12 inc trument power comes directly
feom the divisiore! DT buses. The only exceptions are some £/0 converters in
the process radistion monitoring system. These require AL power provided by
the DC vis the CVEF power supply units. Non divisional TVCFs sisc supply
power to the non-Class 1€ ares radistion detectors.

Item 7: ALl of the five criteria of Reguletory Guide 1.155, Section 3.3.5,
are met of ~xceedad by *he CT6. SSAK Section 9.5.11 describes the CTC, and
supy rts each (f the referenced criteria as follows:

Criterion '+ SSAR Section 9.5.11.3 stetes "The CiG cryes ot supply power to
nuclear safety celated equipment except on condition of complete failure of
the emergency dies - generatorr wnd ali off-site powesr . * Thus, it fs fot
normally "direct!y cunmected to the .. uni’s ons.te smergency ac power
system. *

Criterion 2: SSAR Saction 9.5.11.2 references SiI Figurs 8.3-1 wich shows
that there is "minimm potentisi for commor couse Tailurs with the . oreite
smergency 8¢ DOmer sowrres™ Trom the slectrice! parcpective. Protection from
"single-ooint vulnersd, Lity™ due to "weather “eluted event or single active
failure® {3 also inporent in the ghysicei seperetion of the 076 (loceted in
the Turfine Suilding [(Tigure A &-201) ard "he dixgel generaters (iocsted in
the Reeac?ir Building [figure 9n 4-47).

Criterion 3: SSAR Section 7.5.11.7 st{3%0s "eeumily wont-olled bresters siso
provide the capability of commecting vhe combustion Turbine generator t5 sy
one of the emergensy buses (f all ether power sources are lost.* Thow, the
CT6 has ", provisions to be manually commectad ™5 one or all of the redundant
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(7) Radiation shielding is provided and access
control patterns are established to allow a
properly trained operatiog staff to control
radiation doses withie the limits of
applicable regulations in any mode of sormal
plant operations.

(8) Those portions of the nuclear system that
form part of the reactor coolant pressure
boundary are designed to retain integrity as
a radioactive material containment barrier
following aboormal operational transients
and accidents,

(9) Nuclear safety systems and cogineered safety
features function to assure that no damage
to the reactor coolant pressure boundary
results from internal pressures caused by
aboormal operational transients and
accidents,

(10) Where positive, precise actios is immediate-
ly required in respoase to abnormal opera-
tional transients and accidents, such action
is automatic and requires ao decision or
manipulation of controls by plast operations
personnel.

9. 1-1.2(11) Safety related actions are provided by

equipment of sufficieat redundance and inde-

peadence so that no single failure of active

components, or of passive components in cer-

taia cases in the iong ﬁrn, r'll prevent
ofy

the required agtions. F or compo-
nenuMEEE-Z‘N ‘grhgle fail-
ures of either active or passive electrical

components are considered in recognition of
the bigher anticipated failure rates of
passive electric:' components relative to
passive mechani sl components.

(12) Frovisions are made for costrol of active
components of safety reiated systems from
the control room.

(13) Safety related systems are desigoed to
permit demonstration of their functional
performance requirements.

(14) The design of safety related systems,
componeats and structures includes

Amendment |

20A6100AC
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allowances for natural environmental
disturbances such as earthquakes, floods,
and storms at the station site.

Standby electrical power sources have
sufficient capacity to power all safety
related systems requiring electrical power
concurrently.

Standby electrical power sources are
provided to allow prompt reactor shutdown
aod removal of decay heat under circum-
stances where normal auxiliary power is pot
available.

A containment is provided that completely
encloses the reactor systems, drywell, and
suppression chambers. The contain- ment
employs the pressure suppression concept.

It is possible to test primary contain-
ment integrity and leak tightness at
periodic intervals,

A secondary containment is provided that
completely encloses the primary containment
above the reactor building basemat. This
secondary contaiosment provides fcr a
controlled, monitored release of any
potential radicactive leakage from the

. primary cootaingient,

The primary containment asd secondary
contaioment in conjuuciion with other
safety related features limit radio-
logical effects of accidents resultiog in
the release of radioactive material to the
containment volumes to less than the
prescribed acceptable limits.

Provisions are made for removing energy
from the primary containment as necessary
to maintain the integrity of the
containment system following accidents that
release energy 1o the contaiament.

Piping that penetrates the primary
containment and could serve as a path for
the uncontroiled release of radioactive
material to the eavirons is automatically
isolated when necessary to limit the
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(7) Backup reactor shutdown capability is
provided independent of normal reactivity
control provisions. This backup system has
the capability to shut down the reactor from
any operating condition and subsequently to
maintain the shutdown condition.

(8) The nuclear system is designed so there is no
tendency for divergent oscillation of any
operating characteristic, considering the
interaction of the nuclear system with other
appropriate plant systems.

12.122 Electrical Pover Systems Criteria

Sufficient normal auxiliary and standby
sources of electrical power are provided to
attain prompt shutdown and continued maintenance
of the station in a safe condition under all
credible circumstances. The power sources are
adequate to accomplish all required essential
safety actions under all postulated accident
conditions.

12.123 Auxiliary Systems Criteria

(1) Fuel bandling and storage facilities are
designed to preveat inadvertent criticality
and to maintain adequate shielding and
cooling for spent fuel.

(2) Other auxiliary systems, such as service
water, cooling wates, fire protection,
heating and ventilating, communications, and
lighting, are designed to function as needed
‘during normal and/or accident conditions.

(3) Auxiliary systems that are not ~quired to
effect safe shutdown of the cactor or
maiotain it in a safe condition are designed
so that a failure of these systems shall not
prevent the essential auxiliary systems from
performing their design functions.

12.12.4 Shielding snd Access Control
Criteria

Radiation shielding is provided and access

control patterns are established to allow a
properly trained operating staff to control

Amendment |
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radiation doses within the limits of applicable
regulations in any normal mode of plant
operation.

12125 Process Control Systems Criteria

The principal design criteria for the process
control systems are as follows:

12.12.5.1 Nuclear System Process Control
Criteria

(1) Control equipment is provided to allow the
reactor to respond automatically to load
changes within design limits.

(2) Tt is possible to control the reactor power
level manually.

(3) Nuclear systems process displays, zontrols
and alarms are arranged to allow the
operato: to rapidly asses the condition of
the ouclear sys*em and to locate process
system malfunctions.

12.12.52 Electrical Power System Process
Control Criteria
TW‘GC load Qre.‘tf’.f)

(1) The Class power gystems g igned wuh
four whaee (FNdivisions)with l.% dmsxo

being adequate to safely the unit in

the mgown condition, AR,

(2) Protective relaying is used to detect and
isolate faulted equipment from the system
with a minimum of disturbance in the event
of equipment failure.

(3) Voltage relays are used on the emergency
equipment buses to disconnect the normal
source in the event of loss of offsite power
and to initiate starting of the standby
emergency power system diesel generators.

(4) The standby emergency power diese!
generators are started and loaded
automatically.

(5) Safety related electrically operated break-
ers are controllable from the control room.

124

22



Non-Class 1E power is taken from each of the four
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loads which do not require ap uninterruptible
power source.

122515 Uninterruptible Power System

The uninterruptible power svstem (UPS)
supplies regulated 120-VAC single-phase power to
ooo Class 1E instrument and control loads which
require an unintersuptible source of power. The
power sources for the UPS are similar to those
for the SSLC, but are non-L!

1.2.2.5.1.6 Unit Non-Class 'f DC Power Syitem

The non-Class 1E DC power system supplies power to
unit DC loads that are nonsafety-related.

Class 1€ batteries. Class 1€ isolstion is
provided by DC-to-DC converters.

122.5.1.7 Unit Class 1E DC Power System

The unit Class 1E DC power system supplies 125
VDC power to the unit Class 1E loads. Batiery
chargers are the primary power sources. The
system, which includes storage batteries that
serve as standby power sources, is divided into
four divisions, each with its own independent
distribution network, battery, battery charger,
and redundant 'oad group.

2.2.5.2 Nuclear System Process Control and
Instrumentation

12252.1 Rod Control and information System

The rod control and information system (RCIS)
provides the means by which control rods are
positioned from the control room for power
control. The system operates the rod drive
motors to change control rod position. For
operation in the normal gang movement mode, one
gang of control rods can be manipulated at a
time. The system includes the logic that
restricts control rod movement (rod block) under
certain conditions as a backup to procedural
controls.

122522 Recirculation Flow Control System
During normal power operation, the speed of

the reactor internal pumps is adjusted to control
flow. Adjusting RIP speed changes the coolant

Amendment 7

LAB100AC
SONNR— 1 % §

flow rate through the core and thereby changes
the core power level. The system can automati-
cally adjust the reactor power output to the
load demand. The solid-state adjustable speed
drives (ASD) provide variable voitage, variable
frequency elecirical power to the RIP motors.
In response to plant needs, the recirculation
flow control system adjusts the ASD power supply
output to vary RIP speed, core flow, and core
power.

122523 Neutron Monitoring System

The neutron monitoring system (NMS) is a
system of in-core neutron detectors and
out-of-core electronic monitoring equipment,
The system provides indication of neutron flux,
which can be correlated to thermal power level
for the entire range of flux conditions that can
exist in the core. There are fixed in core
sensors which provide flux level indications
during reactor startup and low-power operation.
The startup rarge neutron monitors (SRNM) and
average power range monitors (APRM) allow
assessment of local and overall flux conditions
during power range operation. The automatic
traversing in-core probe (ATIP) system provides
a means to calibrate the local power range
monitors. The NMS provides inputs to the rod
control and information system 1o initiate rod
blocks if preset flux limits or period limits
for rod block are exceeded as well as inputs to
the RPS if other limits for scram are exceeded.

122524 Refueling Interiocks

A system of interlocks (bat restricts
movemer* of refueling equipmeat and control rods
when the reactor is in the refueling and startup
modes is provided to prevest an inadverient
criticality during refueling operation. The
intzriocks back up procedural controls that have
the same objective. The interiocks affect the
refueling platform, refueling platform hoists,
fuel grapple, and control rods.

122525 Reactor Vesse! Instrumentation

In addition to instrumentation for the
nuclear safety systems and engineered safety
features, instrumentation is provided to monitor
and transmit information that can be used to
assess conditions existing inside the reactor
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depressurization systems perform adequate core
cooling to prevent excessive fuel clad
temperature during LOCA event. Detailed
discussion of RCIC meeting this GDC (& described
in Subsection 3.1.2.

Compliance with GDC 36, The RCIC system s
desigoned such that in-service inspection of the
system and its components is carried out in
accordance with the intent of ASME Section X1
Tae RCIC design specification requires layout and
arrangement of the containment penetrations,
process piping, valves, and other critical
equipment outside the reactor vessel, to the
maximum practical extent, permit access by
personnel and/or appropriate equipment for
testing and inspection of system integrity.

Compliance with GDC 37. The RCIC system is
designed such that system and its components can
be periodically tested to verify operability.
Systems operability is demonstrated by
preoperational and periodic testings in
accordance with RG 1.68. Preoperational test
will ensure proper functioning of controls,
instrumentation, pumps and valves., FPeriodic
testings confirm systems availability and
operability through out the life of the plant.
During normal plant operation, a fvll flow pump
test is being performed periodically to assure
systems design flow and head requirements are
attained. All RCIC system» components are
capable of individual functional testings during
plant operation. This includes sensors,
instrumentation, control logics, pump, valves,
acd more. Should the need for RCIC operation
oceur while the system is being tested, the RCIC
system and its components will automatically
re-aligned to provide cooling water into the

reactor. The above test requirements satisfy
GDC 37.
$.4.6.1 Design Basis

The reactor core isolation cooling (RCIC)
system is a safety system which consists of a
turbine, pump, piping, valves, accessories, and
instrumentation designed to assure that suffi-
cient reactor water inventory is maintaived in
the reactor vessel to permit adequate core cool-
ing to take place. This prevents reactor fuel
overheating during the following conditions:

ZIA6100AB

(1) a loss-of-coolant (LOCA) event;

(2) vessel isolated and maintained at bot
standby;

(3) vessel isolated and accompanied by loss of
coolant flow from the reactor feedwater
system;

(4) complete plant shutdown with loss of normal
feedwater before the reactor is depressur-
ized to a level where the shutdown cooling
system can be placed in operation; or

(5) loss of AC power, lesdi-mnutes. £

‘,/Accepnnce criteria I1.3 of SRP Section 5.4.6
/states that the RCIC system must periorm its
| function without the availability of any AC
| power, Review Procedure [11.7 further requires
| that there be suificient battery capability for
two hours of operation. While RCIC is designed

—

for 30 min €3 of operation dur 'Iou-gf- ¢ |
power, thex m&& capncily'“#ﬁﬁ»—a&l—!)j ?,/

e

PO SRLS .,;ur hauet of co‘lu’ dur
" §1ation blackoo¥(See 195.2.1.2.2

During loss of AC power, RCIC when started at
water level 2 is capable of preventing water
level from dropping below the level which ADS
mitigates ‘Level 1). This accounts for decay
heat boil-off and primary system leakages.

Following a reactor scram, steam generation
will continue at a reduced rate due to the core
fission produc' decay heat. At this time the
turbine bypass system will divert the steam to

54101
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trature. The energy release from the
reactor will be controlled by the shutdown
cooling system, and there is no need to
re a«se the reactor energy to the pool.

£47323 Emergency Shutdown Cooling

The ocsign requirements for ABWR emergency
shutdown cooling capability are specified in
Regulatory Guide 1.139, as follows:

The reactor shutdown cooling system (SDCS)
should be capable of bringing the reactor to
a cold shutdown condition within 36 hours
following reactor shutdown with only offsite
power or onsite power available assuming the
wost limiting single failure.

The limiting condition is for the case with
loss of offsite power which would disable the
forced circulation. The most limiting single
failure is the loss of one RHR division
(designated as N-1 case). Therefore, for the
emergency sbutdown cooling purpose, one of the
bases of RHR heat exchanger sizing is to meet the
followng requirements:

The ABWR RHR in shutdown cooling mode
should be capable of bringing the reacior to
cold shutdown zonditions (100°C) within 36
pours followiug reactor shutdown for N-1
case, with only onsite power available.

The ABWR selected design configuration meets
all design requirzments and 15 cousistent with
the beat exchauger size required for post-LOCA

~ . '(pool temperature control.
Gt AN
~ £4.73.4 Noimal Shutdown Cooling

After a pormal blowdown to the main
condenser, the shutdown cooling subsystem is
activated. Io this mode of operation the RHR
shall be capable of removing enough residual heat
(decay and sensible) from the reactor vessel

| water to cool it to 60°C within 24 hours after

the coatrol rods are inserted.

Amencment 15
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Normal shutdown cooling is a nonsafely
related event and is therefore analyzed assuming
that all three RHR loops are operational

The design beat exchanger capacity is
sufficient to meet the normal shutdown cooling
criteria,

£4.74 Pre-operational Testing

The pre-operational test program and startup
tests program discussed in Chaprer 14 are used
to generate data to verify the operational
capabilities of each piece of equipmest in the
system: each instrumert, each set point, zach
logic elemesnt, each pump, each heat exchanger,
cach valve, and each limit switch. In addition,
these programs verify the capabilities of the
system to provide the flows, pressures, cooldown
rates, and reaction times required to periorm
all system functions as specified for the system
or component in the syrtem data sheets and
process data.

Logic elements are tested electrically;
valves, pumps, controllers, and relief valves
are tested mechanically. Finally, the system is
tested for total sysiem performance against the
Jesign requirements using both the offsite power
2nd standby emergency power. Preliminary heat
exchanger performance can be evaluated by
operating in the pool cooling mode, but a vessel
shutdown is required for the final check due to
the small temperature differences available with

pool cooling.
548 Reactor Water Cleanup System

The reactor water cleanup (CUW) system ‘s
classified as a primary power generation system,
a part of which forms a portion of the reactor
coolant pressure boundary (RCPB). The remaining
portion of the system is not part of the RCPB
because it can be isolated from the reactor.
The CUW system may be operated at any 'ime
during normal reactor operations.
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only one loop, assuming an extension of time beyond the 36 hours required for
the N-1 case. An analysis was performed for this scenario using the nominal
decay heat curve. The results showed that the time to reach 100 degrees C with
only one RHR loop available varied from 38 to 51.4 hours as the temperature of
the ultimate heat sink varfed from 29 to 35 degrees C.
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Tho'RHR heat exchanger sizing is such that cold shutdown can be achieved with
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8.1 INTRODUCTION

8.1.1 Utility Grid Description

Out of ABWR Standard Plant Scope.
8.1.2 Onsite Electric Power System
8.12.1 Description of Electrical Power System

The scope of the onsite electrical power
system includes the entire system on the plant
side of the low voltage terminals of the main
power transformer and the connection at the high
voltage bushings of the reserve transformer, as
indicated on the single line diagram, Figure
£3-1. The main power traasformer is not in
scope. The combustion turbine generator (CTG) is

The electrical interface requirements are
shown on the single line diagram. A gco rator
breaker capable of interrupting the mus mum
available fault current is provided. This allows
the generator to be taken off line and the main
grid to be utilized as a power source for the
unit auxiliary transformers and their loads, both
Class 1E snd oon-Class 1E. This is also the
start-up power train for the usit.

There are four unit auxiliary trassformers,
two to feed the non-Class 1E buses and two to
feed the Class 1E buses. The “Normal Preferred”
power feed is from the wnit auxiliary
transformers so that there normally are no bus
transfers required whea the unit is tripped off
the line.

Oge, three-winding 30 MVA unit reserve
transformer is supplied to provide power for the
emergency buses as an aliersate to the "Normal
Preferred® power. This is truly 2 reserve
transformer because uait startup is accomplished
from the normal preferred power, which is backfed
over the maio power circuit to the unit auxiliary
transformers. The two low voltage windings of
the reserve transformer are rated 15 MVA each.
One winding provides the second off-site power
source for Divisions 1 and II. The other winding
provides the second off-site power source for
Division 111 and von-safety bus B2 which supplies
iovesiment protection loads.

Amendment 10
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There is also a combusti ‘utbiu which
sup gh aﬁl:y wer lo!ib rbine building
bu & pfn avumut protection loadt,

Manually controlied breakers provide thc
capability of connectiog the combustion turbine
geoerator to any one of the emergency buses if
all other power sources are lost,

The reactor building is supplied with three
divisions of class 1E AC power (Figure 8.3-1)
Each of the Division I, 11, and I1i Class 1E 6.9
kv buses have two feeders from the offsite sour-
ces--pormal preferred and alternate preferred

power. The Class 1E AC power system s divided |

into three independent divisions to provide AC
power to the three divisions of Class 1E
loads. o general, motors larger than 300 KW
are supplied from the 6.9-kV bus. Motors 300KW
or smaller but larger thao 100KW are supplied
power from 480V switchgear. otors 100KW
or smaller are supplied power from 480V motor
control centers. The 69KV and 480V switchgear
single line diagrams are shown on Figures 83.1,
8.3-2 and 8.3-3,

During normal! plaat operation all of the noon-
Class 1E buses and two of the Class 1E buses are
supplied with power from the turbine generator
through the unit auxiliary transformers. The
third Class 1E bus is supplied from the reserve
transformer. This third division is immediately
available, without a bus transfer, if the normal
preferred power is lost to the other two
divisious. Either of the normal preferred or
the alternate preferred AC power sources are
capable of providing power to all Division I,
11, and 111 Class 1E ioads in addition to some
selecied non-Class 1E loads.

The three standby AC power supplies provide a
separate onsite source of power for cach class
1E load group when sormal and alternate
preferred power supplies are not available. The
transfer from the normal preferred or alternate
preferred power supplies to the diesel generator
is automatic. The transfer back to the normal
preferred or the alternate preferred power
source is a manual transfer.

The Division 1, I1, and 11 standby AC power
supplies consist of an independeat 6.9-kV Class
1E diesel-generator, one for each division Each

s
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may be connected to its respective 6.9-kV Class
1E switchgear bus through a main circuit breaker
located in the switchgear.

The standhy AC power system is capable of
providing the required power to safely shutdown
the reactor after loss of preferred power (LOPP)
and/or loss of coolant accident (LOCA) or to
maintain the safe shutdown condition and operate
the Class 1E auxiliaries necessary for plant
safety during and after shutdown.

The plant 480 VAC auxiliary power system
distributes sufficient power for normal
auxiliary and Class 1E 480 volt plant loads.
All class 1E elements of the auxiliary power
distribution system are supplied via the 6.9-kV
Class 1E switchgear and, therefore, are capable
of being fed by the normal preferred, alternate
preferred, standby or combustion turbine
generator power supplies.

The 120 VAC non-Class 1E instrumentation power
system, Figure 8.3-4, provides power for
non-Class 1E control and instrumentation loads.

The Class 1E 120 VAC instrument power system,
Figure 8.3-4, provides power for Class 1E plant
controls and instrumentation. The s /stem is
separated into Divisions I, 11, and 11 with
distribution panels fed from their respective
divisional sources.

The 125V DC power distribution system pro-
vides four independent and redundant onsite
sources of power for operation of Class 1E DC
loads. The 125VDC non-Class 1E power is taken
from the Class 1E batteries. Class 1E isolation
is provided by DC-to-DC converters. Separaie
non-Class 1E 250V batieries are provided tu
supply uninterruptible power to the plant
computers and non-Class 1E DC motors.

The safety system and logic control (SSLC) for
RPS and MSIV derives its power from four
uninterruptible 120 VAC buses. The SSLC for the
ECCS derives its power from the four divisions of
125VDC buses. The four buses provide the
redundancy for various instrumentation, logic and
trip circuits and solenoid valves. The SSLC
power supply is further described in Subsection
8.13.1.1.2.

1/>
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The safety loads utilize various Class 1E AC
and/or DC sources for instrumentation and motive
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8.1.2.1.1 Separation

The locations for the main transformer, unit auxiliary transformers, and reserve
auxiliary transformer are shown on Figure 1.2-25. The reserve auxiliary
transformer will be separated from the unit auxiliary transformers by 50 feet or
shadow fire wall,

Reference is made to Figures 8.3-1, 2 and 3 for the single line diagrams showing
the mothod of feeding the loads. Senaration of the normal preferred and
alternate preferred pow r feeds is accomplished by floors and walls over their
routes through the turbine, contrel and reactor buildings except within the
switchgear rooms where they must be routed to the same switchgear lineups. The
normal preferred feeds are routed within the turbine building from the unit
auxiliary transformers to the turbine building switchgear and to the contrel
building. From there, the normal preferred feeds continue across the divisions
1 and 3 sides of the contril and reactor buildings to the respective
safety-related switchgear rooms in the reactor bullding.

The alternate preferred feeds {rom the reserve auxiliary transformer are vouted
alongside the turhine building. The feed for the non-safety related switchgear
peels off and entevs the train A switchgear room at grade to pick up the
switchgear at that elevation, and then rises on up to the train B switchgear
rcom above. The other alternate preferred feed, which is for the safety-related
tuses, conti.ues on outside of the turbine building until it enters the clean
access corrider (Figure 1.2-24) just below grade between the turbine and control
buildings. It crosses the turhine building in the top of the clean access
tunnel and then enters the divisions 2 and 4 side of the control building. From
there, it crosses the divisions 2 and 4 sides of the control and reactor
building to access the switchgear rooms within the reactor building. The normal
preferred power feeds are not allowed to be routed in or through the clean
access corridor.

The location of the combustion turbine generator (CTG) is shown on Figure
1.2-26. The standby power feed from the CTG is routed dirvectly ro the
switchgear rooms in the turbine building.

The branch to the reactor building is routed adjacent to the alternate preferred
feeds across the control and reactor buildings.
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ot control power or both for all systems required

for safety. Combinations of power sources may be

involved in performing a single safety function.

For example, low voltage DC power in the cootrol

logic may provide an actuation signal to control

a 6.9kV circuit breaker to drive a large

AC-powered pump motor. The systems required for

safety are listed below:

(1) Safety System Logic and Control Power
Supplies including the Reactor Protection
System

(2) Core and Containment Cooling Systems
{a) Residual Heat Removal System (RHR)

(b) High Pressure Core Flooder (HPCF) Syster
(¢) Avtomatic Depressurization System (ADS)
(d) Leak Detection and Isolation System
(LDS)
(e) Reactor Core Isolation Cooling System
(RCIC)
(3) ESF Support Systemis

(a) Diesel-Cienerator Sets and Class LE AC/DC
power distribution systems.

(b) HVAC Emergency Cooling Water System
(HECW)

{c) Reactor Building Cooling Water (RCW)
System

(d) Spent Fuel Pool Cooling System

{e) Standby Gas Treatment System (SGTS)

(N Reactor Buildiog Emergency HVAC System

(g) Control Building HVAC System

(h) High Pressure Nitrogen Gas Supply System
(4) Safe Shutdown Systems

(a) Standby Liquid Control System (SLCS)

(b) Nuclear Boiler System

(i) Safety/Relief Valves (SRVs)

Amendment 10
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(i) Steam Supply Shutoff Portion

(¢) Residual Heat Removal (RHR) system decay
heat removal

(5) Essential Moritoring Systems
(a) Neutron Mogitoring System
(b) Process Radiation Monitoring System
(¢) Containment Atmosphere Mouitoring System

(d) Suppression Pool Temperature Monitoring
System

Bkt A rvroron of bt e

For detailed listings of Division 1, Il and
111 loads, see Tables 8.3-° ~1d 8.3-2

8.1.3 Design Bases

8.13.1 Safety Design Bases—Ousite Power
8.1.3.1.1 General Functional Requirements
8.1.3.1. L1 Onsite Power Systems--General

The unit's total safety-related load is
divided into three divisions of load grcups
Each load group is fed by an independent ¢ 9-kV
Class 1E bus, and each load group bas awcess 1o
two offsite and one onsite power source. An
additional onsite power source is provided by
the combustion turbine generator (CTG).

Each of the two normally encigized power
frcders are provigeg

he alternare
pre(errcd feeder is manual. During the interim,
power is automatically supplied by the diesel
generators.

The redundant Class 1E electrical load group:
(Divisions I, 11, and II1) are provided with
separate onsite standby AC power supplies,
electric buses, distribution cables, controls,

relays and other electrical devices. Redq ? hd.‘p(«-f/r.«r

parts of the system. are physically separa

the extent (hu,‘uMcvm-P
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/5-\ resviting” loss of equipmeur "*f/y

Catbtloii-alpowerio-redundent toad-prounped y
| Independent raceway systems are provided to meet 'L"‘ ugle foilvre, SufficiedT S vl

N ; Safely sysTems w. il be awailable 1o ,
load group cable separation requirements for cffeit 2 sate plant shutdswn for all
Divisions 1, I1, and 1II.

allewable modes r‘F_Planf operatian.

Divisions 1, Il, and Il standby AC power

| supplies have sufficient capacity to provide

power to all their respective loads. Loss of the

normal preferred power supply, as detected by

| 6.9-kV Ciass 1E bus under-voltage relays, will

cause the standby power supplies to start and
connect automatically, in suffi-

Amendment 10 8131
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cient time to maintain the reactor in a safe
condition, safely shut dowa the reactor or limit
the consequences of a design basis accident (DBA)
to acceptable limits. The standby power supplies
are capable of being started and stopped manually
and are not to be stopped automatically during
emergency operation unless required to preserve
integrity. Automatic start will also occur on
receipt of a ievel 1 1/2 signal (HPCF initiate).

The Class 1E 6.9-kV Divisions 1, 1, and 111
switchgear buses, and associated 6.9-kV diesel!
generators, 487 VAC distribution systems, 120 VAC
and 125 VDC power and control systems conform to
Seismic Category I requiremeats and are boused in
Seismic Category I structures. Scisric
Qualification is in accordance witk IEEE Standard
344,

8.13.1.12 SSLC (Salety System Logic and
Coatrol) Power Supply System Design Bases

In order to provide redundant, reliable power
of acceptable quality and availability to support
the safety logic and coutrol functions during
asormal, upset and accident conditions, the
following design bdases apply:

{1) SSLC power has four separate : § icdependent
Class 1E igverter constant voltage constant
frequency (CVCF) power supplies each backed
by separate Class 1E baiteries.

{2) Provision is made for automatic switching to
the alternate bypass supply from its divi-
s.on 10 case of a failure of the inverter
power supply. The inverter power supnly 15
synchronized in boik frequetncy and phase
with the alternate bypass supply, so that
unacceptable voltage spikes will be avoidad
in case of an automatic transfer from normal
to alternate supply. The SSLC uninterrup-
tible power supply complies with [EEE Std.
Gbd

£.13.12 Regulatory Requirements

The followiag list of criteria is addressed in
azcordance with Table 8.1-1 which is based on
Table 8-1 of the Standard Review Plan. In
general, WR is designed in accordance wita

ull (appht riteria. Any exceptions or
clariTications\ure so noted.

Amerdment 10
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8.1.312.1 General Dusign Criteria

(1) GDC 2 - Desiga Bases for Protection gaiast
MNatural Phenomena,

(2) GDC 4 - Eavirobmental and Missile Design

Bases,;

(3) GDC § - Sharing of Structures, Systwms and
Components;

The ABWR is a siogle-uni! plant dasign
Therefore, this GDC is not applicable.

(49) GDC 17 - Electric Power Systems;

{5) GDC 18 - Inspection and Testing of Elec:

trical Fower Systems;

(6) GDC 50 - Containment Design Bases.

8.13.1.22 NRC Regulatory Guides

(1) RG16 - ladependence Berween Redundant
Standby (Ocuite) Pawer Sources
and Between Their Distribution
Systems;

(2) RG19 - Selection, Design and Qualifica-

tion of Diesel-CGenerator Unuts

Uscd as Standby (Onsite) Elec-

tric Power Systuems at Nuclear

Fower Plants;

(3) RG 132 - Criteria for Safety-Related Elsc-
tric Power Sys;ems for Nuclear
Power Plants;

{4) RG 147 - Bypassed and Inoperable Status

Indication for Nuclear Power

Plant Safety Systems;

- Electric Penctration Assemblies
in Containment Structures for
Light-Water-Cooled Nuclear Power
Plants;

() RG 163

(6) RG 175 - Physical Independence of Elec:

tric Systems;

Isolation between Class 1E power supplies
and non-Class 1E loads is discussed in
Subsection 8.3.1.1 2.1,

|
|
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The diznel-ge~ erator sets are 2o uzed for
peakiug in the ABWR design. Therefore,
(his criteria is salusfied.
g i S s s g
| (3 BTRATSE 11 (FSE)+ $-ability ¥ Offsite
J wer Systeaus;

[ »
o / ,.-'10 _‘,
§eec Subgettion 8.1.4. 3 for interigcr
| requicetaent. P UL
WOOWM”‘
(7 RG 181 - Sbared Emergency and Shutdown
Electric Svstems for Multi-Usit
Nuciear Power Plasts;
(4) BTP ICSB 18 (PSB) - Application of the
The ABWR s desigaed as a single-uait Single Failure Criterion to Manually-
plant, Therstore, this Regulatory Guids is Coatrolled Electrically-Operated Valves;
uot applicuabie.
(5) BTP ICSB 21 - Guidance for Application of
(8) RG 1.106- Thermal Cverload Protection for Regulatory Guide 1.47,
Electric Motors on Motor-
Qperated Valves; {6) BTP PSB 1 - Adequacy of Station Electric
Distribution System Voitages:
() RG1.108. Fericdic Testing of Diesel (See Subsestion 8.3.1.1.7 (8)]
Generator Units Used as Onsite
leetric Power Svstems at Q
Wuclear Power Plants: :

(10) RG 1.118- Periodic Testing of Eleciric
Power and Protectioc Systems;

(7) BTP PSB 2 - Criteria lor Alarms and
Indications Associated with Diesel:
Geaerator Uit Bvpassed and lnoperable
Staius;

G L8, Tastail
Issta i

8§.1.3.1.2.4 Other SRP Criteria

(1) N'JREG/CR 0660 - Enhancement of Ousite
Diesel Generator Reliability;

Operating procedures and the tvaising of
persousel are pwiside the scope of the A3"VR

8.13.122 Beanch Technical Positions

(1) BTP ICSB 4 (PSB) - Requiremests oo Motor- Standard Plags. NUREG/CR 0660 is ikere-
Operated Valves ia the ECCS Accumulator fore \aposed as A 2terface requirement
Liaes; for the apypucast. Sece Subsection 8.1.42 J

for interface requirement. "

This BTP is written for Pressurized Water
Reactor (PWR) plants only and is thevefore  (2) TMI Action Item [IE3 1 - Emerpency Power

oot applicable to the ABWR, Supply for Pretsunzer Hesen
{2) BTP ICSB 8 (PSB) - Use of Diesel-Generaior Tkis criteria is applicable oaly t¢ ®P'WKs
Sets fur Peaking: a1¢ does oot apply to the ABWR.

Amendment 10
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(3) T™MI Actior ltem 11.G.1-Emergency Power for
Pressurizer Equipment;

This criteria is applicable oniy to PWRs and
does not apply to the ABWR.

8.1.4 interfaces
8.1.4.  Stabllity of Offsie Power Systems

BTF I1CSB 11 (PSB) pertaining to the stability
of offsite power systems shall he addressed (See
Subgaction 8.1.3.1.2.3(3).

$.1.42 Diese! Generator Rell ebility

NURSG,CR 0660 pertaining to the eabancement
of onsi e diese! generator reliability through
operatir g procedvres and (raining of personnel
will be addressed by the appiicant referencing
the ASWR design (see Subsection 8.1.3.1.2.4(1)).

8.1.4.3 JSeparated power fewds for .9 KV
Switchgear

B BRadas: s R SR
nstrumentation and controls associated with the
referred and alternate 6.9 KV buses feeding the

nan-Class 1E loads shail be powered by separate er
non-Class LE DC sourcos, with power and instrument Y
cables rTun in sapurate trays, Sepa.ated non<Clasa K

1E DC power sources are available from any two of £

the four DC-to-DC convercers showm on Figure =

8.3-7.

Ameshneal 10
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TABLE 8.1-1

ON SITE POWER SYSTEM SRP CRITERIA
APPLICABLE MATRIX

Lte=ER m
APPLICABLE m...m;wmmmmmumnummumnmmunmmmmmm
CRITERIA BR3RAEoe eyt EEEERES LS
REFERENCE [EEE STANDARD EE =3 ZIRRE
Onsite Power System (General) | X X K KX R

XXXXXXY XXX

i X
X XX X X X x@" $.0-4

? .
Diesel Generator Sysiem aa XX XAXX ®x X X X X X x%P‘

xx
Omﬁ??b.(.vmu»?tf:;..xx
Class 1E CVCF Power Supply | X X XX

DC Power System XX XX X XXEXxX XXX x & |

* PWR only; not applicable 1o ABWR

** Mulu-unit plants only; not applicable to single-unit ABWR
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8.3 ONSITE POWER SYSTEMS
831 AC Power Systems
8311 Description

The sumliary electric power system includes
three indepeodent Class 1E AC electric power sy
tems for nuclear safety-related loads. The prin-
cipal elements of the auxiliary AC electric power
systews are shows on the siogle 'on diagrams
(SLD) in Figure 83-1, 2, 3, 4 and §.

Each Class 1E division bas a dedicated diesel
generator, which automatically starts in case of
8 level trip and/or loss of voltage on the divi-
sion's 6.9 kV bus. Each 6.9-kV Class 1E bus
feeds it's associated 480V unit substation
through & 6.9-kV/ 480/277V load center trans:
former.

See Subsection 8.3 4.9 for interface
reqiurements.

£3.1.1.1 Medium Voltage Power Distribution
System

AC power it supplied and utilized at 6.9 kV
for motor loads larger thas 300 KW and transform-
ed to 480 V for smaller loads. The 480V system
is further transformed into lower voltages as re-
quired for isstruments, lighting. and controls.
The 6.9-kV system inciudes normal ¢od altersate
preferred power supply feeders.

Class 1E AC power loads are divided into three
divisions ‘Divisions ), 11, and [11), each fed
from an udcpudm 6.9-kV Class 1E bus, During

A6 AG
m—m.-.

831120 Power Centers

Power for 480V auxiliaries is supplied from
load centers consisting of 6.9.kV/480V transior
wers avd associated metal clad soitchgear, Fig:
ure 8.3:3. There are three 480 VAC aon Class 1E
load cemters which are respectively and
individually fed from Division I, 11 and 111
69KV Class 1E buses. lsolation ureakers are

rovided between the Class 1E and pon-Class 1E

uses. In addition to sormal overcurrent
tripping of the isolation breaker, zone
selective interlockiog is provided between each
isolation breaker and its upsiream Class 1E feed
breaker. If fault current flows in the
non-Class 1E bus, it is sersed by the Class 1E
current device for the isolation breaker and 2
trip blocking signal is sent (o the upstream
Class 1E feed breaker. This blocking lasts for
about 75 milliseconds. This 2llows the
isolation breaker to trip in its normal
instaptaneous tripping time of 35 to 50
milliseconds, if the magoitude of the fault
current is high esough. This assures that the
fault currest has been « rminated before the
Class "E upstream breaker is free to trip. For
fault currents of lesser magnitude, the blocking
delay will time out without either breaker
tripping, but the isolation breaker will
eventually trip and always before the upstream
breaker. This order of tripping is assured by
the coordination between the two ' reakers

provided by long-time pickup, long-time delay |

and instantaneous pickup trip device
characteristics. This coordination is carried
through to the non-Class 1E load > eakers so
thay for a load fault the load breaker would

pormally trip without the bus isolation breaker

ormal nuoww trippieg.
%an fed fto- . offsite sormal

grﬁ”ug pom.?”ly "w . b ol

S'f 5by‘xe ] fo Class 1E buses is sup-
plied by diesel generators at 6.9 kV and disiri-
buted by the Class 1E power distribution system.
Division 1, 11 and 111 buses are automatically
transferred to the diese! generators »hen the nor-

wal preferred pow bese buses is
o g Inaact A

83112 Low Voltage Power Disiribution

s”.'. s R —

w‘“ck rnelvdes all medes of
r‘..i 0,.’(0"/(00 re., ChiTdtwa
vedue! Gl 5*6’1\«,, lvd Py
of the theee d visiens

Amesdment 16 e
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"'""”e"’"""" Tripping of the Class 1E feed breaker is

lorlal for faults which ogcur on m Class 1E

zozr imarti vo Rf 50j0 The 501

-mn fovd brewreli
Class 1E 480V lotd mum mpplm Clm 1E

loads are arranged as independent radial sys-
tems, with each 480V bus fed by its own power
transformer. Each 480V Class 1E bus in a divie
sion is pbysically and elecirically independent
of the other 480V buses in other divisions.

The 480V unit rubstatign breakers supply mo-
tor control centers ad@nowr loads up 1o

‘), fwc}
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Each 6.9 kV bus has & safety grounding circuit breaker designed
to protect personnel during maintenance operat.ons (see Figure
8.3:1). During periods when the buses are energized, these
breakers are vacked out (l.e., In the disconnect position), A
control room annuncistor sounds whenever any of these breakers
are racked in for service.

-

The interlocks for the bus grounding devices are as follows:

1. Undervoltage relays must be actuated,
2. Related breakers must be in the disconnect position
3. Voltage for bus instrumentatien available.

————

Conversely, the bus feeder breakers are interlocked such that
k they cannot close unless thelr associated grounding breakers are

in their disconnect positions. -

-
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B.1.01.1.40 120V AC Safety-Relsted lostrument

Power Svslem

20V AC Safety Nelated
Unioterruptible Power Supplies (U'PS 8111423 Class 1E RFPS and
Power Supply
I Constant VYoltege
requency (CVYOF) Power Suppiy i
System Logic and Control (SSLO) !
Protection System (RPS)

B3 11420 Process ( ompulter Constant

Voltage, Constant Freguency (CVOF) Power Supply

gre 18 no 4805
IV is fed lrom
er. Otherwise
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uunterruptible AC power |
related losds that are reqy
power plant operation. The
V AC unisterruptible |
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| swilches
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B2 115 Class 1E Electric Equipment
Consitderations

821151 Phwsical Separstion and
independence

interconnecting cat
f mainlained among ail @

nal separation is achieved thr

Use olgbarniers spebidd40pai blibty and |
enclosed raceways o 7 e '

may dusadiec more Lhat
LVISIONS Of prevent sale sbulg
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Electric equipment and wiri
lE svstems which are ~eg15;a‘r;1
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The safety-related divisional AC switchgear,
load centers, battery rooms and DC distribution
panels and MCCs are located to provide separa-
tion and electrical isolation amony the divi-
sions. Separatioe is provided among divisional
cables being routed berwees the equipiutat rooms,
the Mais Control Room, cootaioment and other
processing areas. Equipment io these areas is
divided into Divisions I, 11, 111 and IV and se-
parated by barriers formed by walls, floors, and
ceilings. The equipment is 'ocated to facili-
tate divisional separation of cable trays and to
provide access to electrical penetration vssem:
blies. Exceptions to this separat oo g‘n'uivc

are identified and avalyzed as (o equ.v1ienc wad
acceptability in the fure qu analy iy e
Appendi® gect 09

The penetration assemblies are loca.” ' o 4
the periphery of tbe containmen and o di'fe-
rent elevations to facilitate russorsbly Zirect
routtu to and frowm the equipmeni. No penetra-

U carmies,cables ol mots iban, gas, 4 m;-«r

4

yth 2&

23A6100A 0
PRSI A

ing, pull-io and driviog torque needed for 7™
the particular application, with due consid-

eration for upabnlmu_nl_xw I

sources. }MM*‘ 4“(/

(2) Power sources, disiribution systems and
branch circuits are designed to maintain |
voltage and frequency withio acceptable
limits.

(3) The seiection of motor insulation such as |
Class F, H or B is a design consideration |
based on service requirements and environ-
ment. The Class 1E motors are qualified by
tests in sccordance with IEEE Std 334,

(4) !nmr'-pliu capacity of switchgear, load

A v 2.2.3, 1nterrupting capacity requirements of the

6.9kV Class 1E switchgear is selected to
accommodate the available short-circunt

current at the switchgear terminal -
Circuit breaker and applications are in {
accordance with ANS] Standards. (See
Subsection 8.3.4.) for interface
requirements)

a3z

equipment indicating

used for control of the same equipment and are
considered to be Class 1E cirnuits.
if any,

Associated cables,are treated as Class 1E
circuits and routed in their corresponding
divisional raceways. Separation requirements are
the same as for Class 1E circaits,

The careful placing of equipment is important
to the necessary segrey.iion of circuits by divi-
sion. Deliberate routing io separate fire areas
oo different floor levels, and in embedded ducts
is employed to achieve pbysical independence.

83.1.152 Class 1E Electric Equipment Design
Rases and Criteria

(1) Motors are sized in accordance with NEMA

standards. The manufacturers’ ratings are
at least large erough to produce the start-

Amendment )0

Unit substation transformers are sized and
impedances chosen to facilitate the selection of
low-voltage switchgear, MCCs and distribution
panels, which are optimized within the manufac
turer's recommended ratiogs for interrupting
capacity and coordination of overcurren! *
devices. Impedance of connectitfg,cab e is !',".’,,“)
factored in for a specific physical layout

/S'ugt\ on.line Oﬂim’ 4 N-’)

811153 Testing /o_.&...,d 'S He 518 % hieh \

Ll fvroc Indegen c"’ o ividiong
n' ‘Me o

dlCl“y lestin uh Y can
Lafe j shol
doww Mve!‘o-ﬂ

The desigo prowdcs for perj
the chaio of system elements from sensing devr-
ces through driven equipmént 1o assure that
Class 1E equipment i« funglioning in accordance |
with design requirements. | The requirements of
IEEE Std 37§ are m.t. ~

ﬂr’\Mov-, Guide 1LY awvd TéEFE 328 a2
£3.1.1.6 Circuit Protection

£2.1.1.6.1 Philosophy of Protection

Simplicity of load grouping facilitates the

834
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use of conventional, protective relayiog practi-
ces for isolation of faults. Empbasis has been
placed on preserving function and limiting loss
of Class 1E equipment function in situations of
power loss or equipment failure.

Circuit protection of the Class 1E buses
contained within the ouclear island is interfaced
with the design of the overall protection system
outside the nuclear island.

821162 Grounding M*thods

The medium voltage (6900V) system is low resis.
tance grounded except (hat each diesel gencrator
is bigh resistance grounded to maximize availabi-
lity

831163 Bus Protection
Bus protection is as follows:

(1) 6.9kV bus incoming circuits bave inverse
time overload, ground fault, bus

differential and undervoltage protection.

6.9kV feeders for load centers bave
instanttapeous, inverse time overload and
ground fault protection.

(3

(3) 6.9kV feeders for heat exchanger building
substations bave inverse time overload and

ground fault protection.

6.9kV feeders used for motor starters have
instanianeous, inverse tume overload, ground
fault and motor protection.

(4)

(5) 480V bus incomiog line and feeder circuits
bave inverse Lime overload and ground fault

protection.
£2.1.164 Protection Requirerents

When the diesel-genevators are called upon 10
operate during L
protective devic
the generator
engine overspee

These protection
devices are retained under acciCent conditions to
proieci agaiast possible, sigmiiicant damage.

Amendment 10
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Other protective relays, such u loss of
excitation, antimotoring (revers

temperature and low lube oll pressure, are used
to protect the machine when operating in
parallel with the normal power system, during
periodic tests. The relays are automatically
wwolated from the tripping circuits during LOCA
conditions. No trips are bypassed during LOPP
or muu ver all b paited lnmn
arg ouvu“l' y’u the . (" comt t oo v

UJ.I.

Clmltluu

a5 b
Poasiti

This subsection addresses Class 1E Divisions
1, 11, and 111. Load sheddiog, bus transfer and
sequencing on 8 6.9kV Clare 1E bus is initiated
on loss of bus voltage. On.y LOPP sigoals are
used to trip the loads. However, the pre ence
of a LOCA during LOPP reduces the time delay for
initiation of bus transfer from 3 seconds to 0.4
seconds. The load sequencing for the diesels is
giveo oo Table 8 3.4,

Load shedding and buses ready to load signals
are generated oy the control system for ibe
electrical power distribution system
Individual timers for each major load are reset
and started by their electrical power
distribution systems signals,

(1 maﬂ.mkmihmm The 695\
Class 1 ? ’
the normalpreferred power supply” “Should
the bus voliage decay to below 70% of s
nominal rated value for a predetermioed time
2 bus transfer is initiated and the signal
will trip the supply breaker, and start the
diesel generator, As the bus voltage
decays, large pump motor bicakers are trip-
ped. The transfer proceeds to the dicsel
generator. If the standby diesel generator
is ready to accept load (i.e., voltage and
frequency are within pormal limits and no
lockout erists, and the sormal and alter
pate preferred supply breakers are open),
then the diesel-generator breaker is signal
led 1o close, accomplishing automatic trans.
fer of the Class 1E bus to the diesel gen-
erator. Large motor loads will be sequence
started as required and shown on Table
834
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Loss of Coalant Accident (LOCA
LOCA occurs, with or witl
sequence timers are
'.“ "!"Prl.\
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liese! generator The ad
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LOPP following
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(6)

I tgal 1M the normal preferred power supply
is lost during the diesel-generator paral
leling test, the diesel-gemerator circuil
breaker is automatically tripped. Traosfer
to the diese] geoerator then proceeds as
deseribed in (1),

If the alternate preferred source is used
for load testing the diesel generator, and
the alternate preferred source is lost (and
80 LOCA sigoal exists), the diesel-generator
breaker will trip o overcurrent, and LOPP
condition will erist. Load shedding and bus
transfer will proceed as described i (1)
| ™ . Upon
restoration of offsite power, the Class 1E
bus(es) can be transferred back to the
offsite source by manual operation ounly.

. For
protection of the Division I, 1i and 111
electrical equipment against the effects of
& sustained degraded voltage, the 69 kV ESF
bus voltages are rwositored. When the bus
voltage degrades to 90% or below of its
rated value and after a time delay (to
preven' triggering by transients),
vodervoltage will be annunciated in the
control room. Simultaneously a S-minute
timer is started, to allow the operator to
take corrective act.on. After S minutes,
the respective feeder breaker with the
undervoltage is tripped. Skould a LOCA
occur during the S-minute time delay, the
feeder breaker with the undervoliage will be
tripped instantly. Subsequent bus trassfer
will be as desribed above.

(8)

83115 Standby AC Power System

The diesel generators comprising the Divie
sions I, I1 and I standby AC power supplies are
designed 1o quickly restore power to their respec-
tive Class 1E distribution system divisions as
required to achieve safe shutdown of the plant
and/or 10 mitigate the consequences of a LOCA in
the event of a coincident LOPP. Figure 8.3-1
shows the interconnections between the preferred
power supplies and the Divisions 1, 11 and 1]
diesel-generator standby power supplies.

Amendment 10
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831140 Redundant Standby AC Power
Supplies

Each standby power system division, including
the diesel generator, its auxiliary systems and
the distributi~y of power to various Class 1E
loads through the 6 9kV and 480V systems. 15 se-
gregated and separated from the other divi
sions. No automatic inlerconnection is provided
between the Class 1E divisions. Each diesel-ge.
nerator sel is operated independently of the
other sets and is coonected to the wtility powe:
system by manual control only during testing or
for bus transfer.

83.1.182 Ratings and Capability

The size of cach of the diesel-generators
serving Divisions 1, 11 and 111 satisfies the re-
quirements of NRC Regulatory Guide 19 and [EEE
Std 387 and conforms to the followang critena

(1) Each diesel geoerator is capable of start-
ing, accelerating and supplying its loads in
the sequence shown in Table 8§.3-4

(2) Each diesel generator is capable of start

ing, acceleratiog and supplying its loads in

their proper sequence without exceeding a

25% voltage drop at its terminals.

(3) Each diesel generator is capable of start

iog, accelerating and ruoning its largest

motor at any time after the sutomatic load-

\ng sequence is completed, assuming that the

motor bad faii 1 1o start initially.

Each diesel generator ‘s capable of reachin
full speed and voltage within tconds
after receiving a sigoal to start, and cap-
able of being fully loaded within the sex!
S0 seconds ) as shown 1w Toble 8.3-4.

(4)

See Subsection 8.3.4.2 and 8348 for
interfece requirements.

8111823 Starting Circults and Systems
Diesel generators 1, 11 and 111 start avtoma-

tically oo loss of bus voltage. Under-voltage
relays are used to start each dicsel engine in

—

b —

lead ratim
(see Frgure £.3°1),

enerafOF has o ConTinvecs

F e 2SmMvA @ (0.8 power factor
The overilead pativng i //

————

+ tpur For ¢ two hjvr /
110% 0f the rated v ::___/.”__.._.,. v

——————

836



ABWR
Standard Plant

the event of a drop in bus voliage below preset
values for a predetermined period of time.
Low-water-level switches and drywell high-p-es-
sure switches in each division are used to ini-
tiate diesel start under accident conditions.
Manuul start capability (without need of D.C.
power) is also provided. The transfer of the
Class 1E buses to sthadby power supply is
automatic should this become uvecessary on loss of
all preferred power. After the breakers
connecting the buses to the preferred power
supplies are open the diesel-generator breaker is
closed when required generator voltage and
frequency are established.

Diesel generators 1, 11 and 111 are designed
to start and attain rated voltage sod frequency
within 20 seconds. The generator, and voltage
regulator are designed to permit the set to
accept the load and to accelerate the motors in
the sequence within the time requirements. The
voltage drop caused by starting the large motor:
does ot exceed the requirements set forth in
Regulatory Guide 1.9, and proper acceleration of
these motors is ensured. Control and timing

|
!
!
|
’ Amendment 10
\
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circuits are provided, as appropriste, 1o ensure
that each load is applied sutomatically at the
correct time. Each diesel generator set is pro-
vided with two independent starting air systems

BAL1A4 Autvmatic Shedding, Loading and

Isolation

The diese! generator is connected to its Class
1E bus only when the incoming preferred source
breakers bave been tripped (subsection 8.3.1.1.

7). Under this condition, major loads are
tripped from the Class 1E Lus, except for the
Class 1E 480V unit substation feeders, before
closing the diesel generator breaker.

The large motor loads are later reapplied
sequentially and avtomatically to the bus after
closing of the diesel-generator breaker

831185 Protection Systems

The diesel generator is shut dowo and the
generator breaker tripped under the following
conditions during all modes of operation and
testing operation:

(1) engine overspeed trip, and
(2) geoerator differential relay trip

L10) low jad , ‘
These and ofther (alerms and trips)
A M"pmmme functionsd(ssper’ol !

ﬁao-mm 'Qn

the engine or the generator breaker and other
off-normal conditions are anoypgiaied ip

21/
main cootrol room and/or locally A

alarm/annuncistion points bave auniliary
isolated switch outputs which provide inputs to
wwsegte’ alarm /aonunciator refresh uni!m the
maip gontrol room which identifies the diesel
;en'c’r{tﬁz 0 “275’5'875 Those anomalies which
cause the respective D/G to become inoperitive
are 30 indicated in accordance with Regulatory
Guide 1.47 gnd BTP PSB-2.

s 2

The generator bruﬁ;v is tripped v
following conditioge during norme! pe

shut down d

- e e b

1. Trips gever
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tion in the diesel generator room by operating
key switches at that station.

831147 Engioe Mechanical Systems aud
Accessories

Descriptions of (hese systems and accessories
are givea in Section 9.5.

811088 Interfocks and Testability

Each diesel generator, whon operating other
than in test mode, is totally independent of the
preferred power supply. Additional interlocks
to the LOCA and LOPP sensing circuits terminate
parallel operation test and cause the diesel ge-
nergtor to sutomatically revert and reset to its
standby mode if either signal appears duriag »
test. A lockout or maintenance mode removes the
diesel generator from service. The inoperable
status is indicated in the control room.

831149 Reliability Qualification Testing
The qualification tests are performed on the

diesel generator per IEEE Std. 387 as modified
by Regulatory Guide 1.9 requirements

See Subsection 8 3.4.10 for interface
requitements.

8312 Analysis
83120 General AC Power Systems

The general AC power systems are ulustrated
in Figures 8.3.1 through 8.3.3. The analysis

: demonstr liance of the Class 1E AC power
}'ﬁﬁ%"‘c General Design Criteria
(GDC), N egulatory Guides and other critena

consisient with the Standard Review Plan (SRP)

Table 8.1-1 identifies the onsite power
system and the associated codes and standards
lied | rdance with Table 81 of the
: riteria are listed in order of
the list o the table, and the degree of
conformance is discussed for each. Any
exceptions or clarifications are so noted.

$3.1.185 Local and Remote Control

Each diesel geoerator is capable of heing
started or stopped manually irom the main control
room. Start/stop control and bus transfer con-

irol may be transferred to a local control sta- General Design Criteria (GDC):

(1)
(a) Criteria: GDCs 2, 4,17, 18 and 50

* Denotes control room snnunciator

Amendment 10 [
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(2) Regulatory Guides (RGi):
(a) RG 16 Independence Between Redun-

dant Standby (Onsite) Power
Sources and Between Their
Distribution Systems

(b) RG 19 - Selection, Design, and Qua-
lification of Diesei-Gene-
rator Units Used as Standby
(Ousite) Electric Power Sys-
tems at Nuclear Power Plaots

(¢) RG132 « Criteria for Safety-Related

Electric Power Systems for

Nuclear Power Plants

(d) RG 147 - Bypassed and Inoperable Sta-

tus Indication for Nuclear

Power Plant Safety Systems

Electric Penetration Assem-
blies in Containment Struc-
tures for Light-Water-Cooled
Nuclear Power Plants

(e) RG 163 -

(N RG17S - Physical lndependence of
Electric Systems

Thermal Overload Protection
for Electric Motors on Mo-
tor-Operated Valves

(g) RG 1.106-

(b) RG 1.108- Periodic Testing of Diesel
Generator Units Used »s On-
site Electric Power Systems
at Nuclear Power Plants

(i) RG1118- Periodic Testing of Electric

power and Protection Systems

Regarding Position C-1 of Regulatory Guide
1.75, see Section 8.3.1.1.2.1. Although the AC
isolation is fault-current actuated, the intent
of Regulatory Guide 1.75 is met through the zone
selective interlocking technique. Therelore, the
onsite AC power system is desigoned in accor-
dance with recommendations of this guide, and
with the other listed Regulatory Guides.

Amendment 10
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There are three 6.9 KV electrical divisions
which are independent load groups backed by
individual diesel-generator sets. The low
voltage AC systems consists of four divisions
which are backed by independent DC battery,
charger and inverter systems,

The standby power system redundancy is based
on the capability of any one of the four divi-
slou (one of three load groups) to provide the

ety fuactions necessary to shut down
m u? ‘the control room in case of an
accide ‘maintain it in the safe shutdown

condition.

There is no shariog of standby power system
compoonents between load gre. - and there s no
sharing of diesel-generator power sources be-
tween units, since the ABWR is & single-plant
design.

Each standby power supply for cach of the
three load groups is composed of & single ge-
perator driven by a diesel engine having fast
start characceristics and sized in accordance
with Regulatory Guide 1.9,

Table 8.3-1 and 8.3-2 show the rating of each
of the Division 1, Il and 111 diesel generators.
respectively, and the maximuwn coincidentai load
for each.

(3) Branch Technical Positions (BTPs):

(a) BTP ICSB 8 (PSB) - Use of Diesel-Gene-
rator Sets for Peaking

(b) BTP ICSB 18 (PSB) - Application of the
Siogle Failure Criterion to Maoually-
Controlled Electrically-Operated Valves.

(¢) BTP ICSB 21 - Guidance for Application
of Regulatory Guide 147

(d) BTP PSB 1. Adequacy of Statios Electric
Distribution System Voltages

(e) BTP PSB 2 - Criteria for Alarms and lo-
dications Associated with Diesel-Gene-
rator Unit Bypassed and Inoperable
Status

The onsite AC poer system is designed
consistent with these positions,

839
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(4) Other SRP Criteria:

(a) NUREG/CR 0660 - Eshancement of Onsite
Diesel Generator Reliability

As indicated in Subsection 8.1.3.1.2.4, the
operating procedures and training of person-
nel are outside of the Nuclear Island scope
of supply. NUREG/CR 0660 is therefore in-
posed as ap interface requirerment for the
applicant.(“ee Subsection 8.1.4.2)

8.3.1.2.2 Class 1E Constant Voltage, Constant
Frequency (CYCT) Power Supply

The CVCF power supply oneline diagram is
illustrated in Figure 8.3.6. The following
ana  sis indicates compli the Class 1E
CVCF power supply to NRC General
Design Critenia (GDCO), egulatory Guides and
other criteria consistent with the Standard
Review Plan (SRP).

Table §.1-1 identifies the Class 1E CVCF power
wpply and the associated codes and standards

in accordance with Table 81 of the SRP,
riteria are listed in order of the
listing on The table, and the degree of

conformance is discussed for each. Aay
exceptions or clarifications are so soted.

(1) General Design Criteria (GDC):
(8) Criteria: GDCs 2,4,17, and 18.
(®) Codor-.u. The Class 1E CVCF powe

312

(2) Regulatory Guides (RGs):
(a) RG 16 Independence Between
Redundant Standby (Onsite)
Power Sources and Between
Their Distribution Systems

Amendmen 10

pliance with these GDs.
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Criteria for Safety-Related
Electric Power Systems for
Nuclear Power Plants

(b) RG132 .

(¢) RG 147 - Bypassed and looperable Sia-
tus lodication for Nuclear

Power Plant Safety Sysiems

Physical Independence of
Electric Systems

(d) RG 17§ -

(e) RG 1118 Periodic Testing of Electric

Power and protection Systems

Regarding Position C-1 of Regulatory guide
1.75, see Section 8.1.3.1.2.2 (6). Otherwise,

the Class 1E CVCF power system is designed in |

accordance with recommendations of this guide,
and with the other listed Regulatory Guides.

There are four indepeudent electrical divi-
sions, each with its own individual power supply
as illustrated on Figure 8.3.6. The normal usin-

terruptible power (UPS) to each of the four CVCF |

divisions is provided by its divisional

rectifier and inverter powered by its divisional |

AC bus. The AC/DC rectifier powered by a 480
VAC bus provides (he normal DC power with the

125 VDC division as a backup. The Class 1E CVCF |

power supplies are not shared among multiple
reactor units since the ABWR is a single-unit
plant design.

The Class 1E CVCF power supply redundancy i
based oo the capability of any one of the four
divisions to provide the minimum safety
funci.ons necessary 10 shut down the unit from
the control room in case of an accident and
maintain it in the safe shutdown condition

designed (o permit inspection and testing of all
important equipment and features, and all
automatic and mainual switching functions.

(3) Branch Technical Positions (BTPs):

(a) BTP ICSB 21 - Guidance for Application
of Reguiatory Guide 1.47

(b) BTP PSB 1 - Adequacy of Station Electric
Distribution System Voltages

8310

The Class 1E CVCF power supply svstem 1s l
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With regrad to BTP PSBI, proteciion against
degraded voltage is discussed in Subsection
831.1.%(8). The CVCF power supply is desigoed
consistent with these BTPs.

831223 Quality Assurance Requirements

A planoed quality assurance program i provid.
ed in Chapter 17. This program includes & compre-
bensive system (0 enswe that the purchased mate-
rial, manufacture, fabrication, testing and qual-
ity control of the equipment in the emergency
electric power system conforms o the evaluation
of the emergency electric power sysiem equipment
vendor quality assurance programs and preparation
of procurement specifications incorporating qual-
ity assurance requirements. The administrative
responsibility and control provided are also des-
cribed i Chapter 17

These quality assurance requirements include
ap appropriate vendor quality assurance program
and organization, purchaser surveillance as re-
quired, vendor preparation and maintenance of
appropriate test and inspection records, certi-
ficates and nther quality assurance documenta-
tion, and vendor submitial of quality control
records considered necessary for purchaser
retention to verify quality of completed work.

A pecessary condition for receipt, installa:
tioo and placing of equipment ip service bas been
the sightiog and auditing of QA/QC verification
data and the placiog of this data in permanent
onsite storage files.

83124 Eavironmental Considerstions

In sddition to the effects of operation in nor-

" duipcd 10 operatepin the

T L

| which it is locat
| ' annliﬁcd to IBE see Section 3.11).
‘ All cables specifigd for Class 1E symm);ld
W:wcum are moisture asd radiation
resistant, are highly flame resistant and
| evideace little corrosive effect when subjected
to beat or flame, or both. Certified proof tests

are performed on cable samples to:

Amendment 10
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(1) certify 60 year life by thermal aging:

(2) prove the radiation resistance by expo.
sure of aged specimens (o integrated do- |

sage.

(3) prove wechanical /electrical tests ol
cable for environmental conditions
specified;

(4) prove fMame resistance by the vertical
tray, 70,000 Btu/br Name test for 8
minutes (minimum), and

(5) show acceptable levels of gas evolution
by ap acid gas generation test

The directives which also govern the qualifi-
cation are!

IEEE 5td 317 - Electnc Penetration Assemblies

IEEE $1d 323 - Class 1E Equipment Qualifica-
tion

IEEE Std 334 . Continuous Duty Class 1E Motors

[EEE Std 382 Class 1E Electric Valve
Operators

IEEE S1d 383 - Class 1E Cables, Splices and
Connectors

IEEE Std 387 - Diesel-Generator Standby Power

Supplies

See Subsection 8.3.4.3 for interface regmts | 8

83.13 Physical ldentificstion of

| mal service uviton-nt. all Class 1E equi .y Safety Reloted Equipment
oty

du,,q 5-5 a’ler Ay Jesiagn bas ‘__f‘jf

Equipment of each division of the Class 1E
electric system and various CVCF power supply |
divisions are identified as follows:

(1) The background of the rameplate for the
equipment of 2 division bas the same color
as the cable jacket markers and the raceway
markers assoc.ated with that division.

(2) Power system distribytion equipment (¢ g
motor control centers, switchgear, trans

£33
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Cables shall be marked in a manner of sufricient durability to be legible
throughout the life of the plant, and to facilitate initial verification that
the installation Is in conformance with thy separation eriteria.

Such markings shall be color‘d to uniquely {dentify the division (or
non-division) of the cable. Cenerally, individual conductors exposed by
‘ - stripping the jacket are also color coded or color tagged (at intervals nat to
- exceed 1 foot) such that their division is still discernable Exceptions are :
‘pere tLed ‘or individual conductors within cabinets or panels vhere all wiring |

ﬁ{:h?naqu. to & single division (or is “’"i!%ii!lﬂllll¢__,__,,u_ .JJ
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""'* . Associated circults added beyond the certified design must be
specifically ldentified and justified per 8.3 .4 .13  Assoclaved clrcults are
defined in Section 5.5.1 of 1EEE 384.1981, with the clarification for Items (3)
and (4) that non-Class 1E circults belng in an enclosed raceway without the
required physical separatien or barriers between the enclosed raceway and the
Class 1E or assocliated cables makes the circuits (related to the non-Class 1E

ﬂz cable in the enclosed riceway) assoriated clrouits.

}
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R4 Class 1E Electric Equipment
Arrangement

4 lodeperdence of Redundant Systems
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. 1 ‘ Cables shall be marked in a manner of sufficlent durahility to be loglbl;—“~w“\\
4

throughout the 1ife of the plant, and at intervals not to exceed 5 feet, to N\
| facilitate initial verification that the (nstallation s in conformance with the |
: separation criteria. )

; ‘ Such markings shall be colored, as delineated in 8.3,1.3.1, to uniquely identify ;
. | the division (or non-divisien) of the cable, Cenerally, individual conductors

| Y exposed by stripping the jacket are also color coded or color tagged (at /

| a. intervals not to exceed 1 foot) such that their division is still discernable
Exceptions are permitted for {ndividual conductors within cabinets or panels

\ k\:?ot& all viring is unique to a single division (or (s non-divisional). s
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(b) V3 =Low voltage power including 480

AAEIOA D

—— 3 |

cations) are tagged at their terminations

VAC, 120 VAC, 125 VDC power and all with a unigque identifying sumber. Colors ,;-I

instrumentation and control power used for identilication of cubles and .ace- Vi
supply feeders {600V insulation ways are covered 1o Subsection §.3.1.1 >
class). . W
(6) Spacing of wirlng aud compenenta n cosirol :
(¢) V2 =High level signal and control, boarda, pantls pod relny raghs--Separation . 2
including 125 VDC and 120 VAC is accomplished by mounting the redundant - '* f>é
controls which carry less lhn 20A devices or other components on pbysically © %%
current and 250 reh; separated cootrol » uds if, from a plast - ;
; contactor control. n;:ar Of"f Coblesy | operational poist o1 .iew, this is feasi- ve W1

; metallic ““f,/ ble. When operationn] design dictates that 0 e

(d) V1 =Low levelsignal I 5 cnanol in- redundant equipment be in close proximity, ;.‘;’-'/ B

0.\ | cludiog(as”analog signaliup to 5§ separation is achieved by a barrier or &, . i-;’
i VDC and digital signaliup to 12 enclosure to retard internal-fire or by » ,é l 4331
‘ vDC. maintained air space in avcordance with -3 T

criteria given in Subsection 8 3.1.4.2, ; c\: x;

811412 Electric Cable lnstallation 3t

Io this case, redundurt cirouits which serve & & ¥ <8

(1) Cable Derating and cohle tray fill--Base the same safety-related funiction eoter the k g 3

ampacity rating of cables is established as costrol panel through separated apertures ¥y P ) ﬁt .

described in Subsection 8.3.3.1. Electric and terminate oo separate and separated ter- 8 1 ,% -

cables of a discrete Class 1E electric sys- minal blocks. Woere redundant ciscuits un- » g F 4§

tem division are installed in a cable tray avoidably terminate on the same device, bar- ™ o F L

system provided for the same division. ness are provided between the device termi- > 2.:‘:

Cables are installed in trays in accordance nations Lo ensure circuit scparation approv & oo “ |

with their voltage ratings and as described ed isolators (generally optical) are wied. 5- 4 ]

in Subsection 8.3.1.4.1, Tray fill is as 6 e

established in Subsection 8.3.3.20. ) ng Electric &i {

penetrati_n assemblie e ass 1E © 3 | ¢
(2) Cable routiog ln pot divisions are upa ‘29 3 i ' s Ig..:.,)

prens--Circuits of different safety divi- rate rooms le or loca ns ou *

sions are pot routed through the same poten- separate floor levely KGrouplu ol Eifeuits

tially bhortile area, with the exception of in penetration assemblies fo!lows the same

main steam line instrumientation and control raceway vollage groupings as duzuhod | ARy

circuits and main steam line isolation Svlisetion 83.1.4.1. X Nep Toce A v"ww? €,

valves circuits which are e:pond o pom s i

ble steam ling b . |

A W

\ idlpenetration damage
in the eveni of failure of any single over-

current device to clear a fault within the
pcnetration or beyond it. (See Subsection
8.3.4.4 for interface requirements).

(3) Shariog of cable travs--All divisions of
Class 1E AC and DC systems are provided with
independent raceway systems.

4 YR

£3.1.4.123 Control of Complisnce with
Separation Criteria During Design and
lostallation

(4) Cable fire protection and detection:-For
details of cable fire protection and
detection, refer to Subsections 8.3.3 and
9.5.1,

(%) Cable and raceway markings--All cables

(except lighting and nonvital communi-

Compliance with the criteria which insures
independence of redundant systems is a supervi-
sory responsibility during both the design and
installation pheses. The responsibility is

Amendment 10 g3
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chundmc overcurrent Interrupting devices are provided for all cloclrlul N\
circuits (iraluding all instrumentation and control ciroults, as well as power )
clreuits) go ng through contalnment penetrations, if the maximum available fault
current (including fallure of upstrean devices) (s greater than the continuous /
current rating of the penetrution. ’
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831422 Separeion Techniques {(2) Rtd svitgfear of motgy contgsl equig

\ “ment Misocipfed with redpghdantAafery-

The methods used to protect redundant safety lated systems is ngt locpded infh poteglial

sysiems from results of single failures or events méchanigl! damagé zong! such s discugkd s
are utibizaon of safety class structure’, spea- Al) /
W,\ﬂf!ﬁ!‘jﬁ?ﬁ[‘ﬂ,h\“" / -
isolation devices. (Yhe€. hoor e rated ) (1) lu sby comphriment contapbing anbpera
1 ol Iy o L ane (sych as (pf regioh abovesthe «
8314221 Safery Class Structure h,‘,.«dp‘,:.)_"_“ pressupd vessel, therg/must be o
1y §re - ' , . H " ¥
The basic design conidu-mofé‘(’;ﬂm layout thigh rewnfpfeed coflcrete whll bet
is such that redundaat curcuits mdffeqmpmem are ontanipg cablesArom dufferent d

located in separate safety class arcashinsofar as
possible. The separation of Class 1E circuits ) Spylial seppfation S gene
and equipment is such that the required indepeun. bl equal pf cxceed fhe ming

dence will oot be compromised by the failure of EEE-3§4.(See Subsechon 8/3 li
wechanical systems served Ly the Class 1E elec- interfgle requifement _ v
trical system. For example, Class 1E circuits ? af] safel, epuipment o cote
are rovted or protecied so that failvie of relat- ol g paration inw
¢d mechanical equipment of one system cannot  'TShall equal or exceed the. .
disable Class 1E circuits or equipment essential JIEEE 3684 (Sce Subsection 6 3 4.5 for l'j
1o the operation of a redundant system. This interface requirements) -
separation of Class 1E circuits and equipments
make effective use of features inherent iqqt_by:( 8314223 Maio Control Room sud Relay Room
plant design such us using different rooms 51}“&} Panels
Theep—bovr Tive rated The protection system aud ESF cnntrol, logic,
BAT 4220 Spatiab-teparetron-wndsar and instroment pavels/racks shall be located in
Protective Barrlers o = @ safety class structure io which there are no
(Theoa~ bhayr 4. v@ rmff!,-" potential sources of missiles or pipe breaks
Wpatsaeidry =eed¥0 Aprotec-  thet could jeopardize redundant cabinets and
O‘T, tive barriers shall be such that no locally ge-  raceways
-k uuubbn(‘or missile resulting from a design
basis event (DBE) or from rendom failure of Seis- Control, relay, and instrument pavels/racks
mic Category 1 equipment can disable a safety-re- o will be designed in accordance wj h,‘l’l'x; fglow. safet
lanu function. ToA% M‘&' ' iBg BEogIs 1Ay 19 P csl de v bty /
(R et o el L o o ‘ My
i ; A AT 7 o:::l" : : ¥ o RL i redvedn.’
Noce bee s dnaigred wad yoiti Fiod v 9A.5 iogle phnels ¢ : Safes .
M ' contain circuits or devices of the redundanmt ' '°

protection system or ESF systems except:

(1) Certain operator interface control papels
may have operational considerations which
dictate that reduadant protection system or
ESF system circuits or devices be located in
a single panel. These circuits and devices
are separated bhorizoutally asd vertically by
a minimum distance of 6 inches or by steel
barriers or enclosures.

Class 1E circuits and devizes wiil also be
separated from (be noe-Class 1E circuits and

Amendmen: 10 8310
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from each sther borizontally and vertically
by a misimum distance of 6 inches or by
steel barriers or enclosures.

(9) Where electrical isterfaces between Class LE
and non-Class 1E circuits or betweeo Class
1E circwits of different divisions cannot be
avoided, Class 1E wolation devices are used
(Subsection 83.142.2.4),

(4) M two paoels containing circuits of difles.
enl separation divisions are less thae )
feet apart, there shall be & steel barrier
between the two pantls. Pane) ends closed
by steel end plates are considered to be
acceplable barriers provided that terminal
boards and war ways are spaced » minimum of
1 inch from the end pae.

(£) Penetration of separation barciers within a
subdivided vape! is permiited , provid. .
that such penettarions are sealed or other:
wite treated so that fire generated by av
electrical fanlt enuld not reasonably propa-
gate from one section to the other and
disable 4 protective function.

(6) Local iustrument racks on which Now trans.
mitters for muin steam or recirculation wa-
ter are located are permitted 10 bave redun:
dant instruments oo adjacent bays of a sin-
gle rack is order 1o avoid superfluous in-
sirument pipiog from Now elements within
the drywell. lo these cases a spatially di
verse set of redundast traasmitiers shall be
provided on a separate local instrussent
rack

8214224 Isolation Devices

,: Where elecirical interfaces between Class 1E
and noo-Class 1E circuits or

between Class 1E cireyuits of
diftereat divisions cAB’ ¢ avoided, Clasy 1E
isolation devices will be used. DC isolation is
provided by DC-10-DC cosveriers. AC isolation
provided by nterlocked circuit breaker coordi
sation as described in Subsectiop 831121,

Amerdment (0

LAS INAG

Wiring from Class wwqu
went or circuits which iaterfuce with non-Class
1E equipment circuits (i.¢., annungi

data loggers) is treated a6 Class 1 e
P@u retain its divisionnl | ca
tios up 1o and iocluding its isolation device

The output circuits from this isolation device

8114223 Syster Sepurution Requirements

Specific divisional assigament of safety-re.
lated sysiems and equipmeant is goven in Table
R31. Other separation requirements pertaining
to the RPS and otber ESF systems are given i
the following subsections.

1314220 Reactor Protestion (Trip) System
(RPS)

The following separation requirements apph
to the RF'S wiring.

(1) RPS sensors, sensor /npul circuil wiring
trip channels and trip logic squipment will
be arranged o four functionally indepeedenl
and divisionally seperate groups desigoated
Divisioss J, 11, 11 and TV, The trip
chanoel wiring associated with the sensor
input sigosls Tor cach of the four divisions
provides inputs to divisional logic cabinets
which are 10 the same divisional group as
the sensors and trip chanpels and which are
fusctiveally independent and physically
seperated from the logic cabinets of the
redusdan! divisions.

(2) Where trip chaooel data originatizg from
sensors of owne division are required for
coiscident trip logie circuits in other
divisions, Class 1E isolation devices will
be used as interface elements for signals
seni from one division to another such as to

830

are ¢lassified as nondivisional and shall |
\ arated from the divuionlé—t
wiring

e
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3

(4)

(5

(M

maintain electrical isolation between
divisions.

Senasor wiriag for several trip variables
associated with the trip chanoels of one
division may be run togeiher in the same
conduits or in the same raceways of that
same aod only divisica. Sensor wiring
sssociated with one division will not be
routed with, or in slose proximity to, any
wiring or cabling associated with a
redundant division.

The scram solenoid circuits, from the
actuation devices to the solenoids of the
scram pilot valves of the CRD bydraulic
control units, will be run in grounded stee!
conduits, with so other wiriog contained
withio the conduits, sc that each scram
group is protected agaiost » hot short 1o
apy other wiriag by a grounded enclosure.
Short sections (less than one meter) of
flexible wetallic conduit will be permitted
for makiog comnections within pasels and the
conaections to the solenoids.

Separate grounded steel conduits will be
provided {or the scrum solenoid wiring for
each of four scram groups. Separate
grounded steel conduits will also be
provided for both the A solenoid wining
citcuits and for the I Jolenoid wiring
circuits of the same scram group.

wits will pfve unig
| sod wilpbe tre
Wthey are spfaraie ¢

couduiu uuin‘m

Any scram group conduil may be routed
slongside of any cable or raceway containing
either safety-related circuits (of any
division), or any cable or raceway
conlaioing non-safety-related circuits, as
long as the conduit itself is not wdhin the
boundary of any raceway which contains
either the divisiona) or the

Amendraenl 10

(8)

9

IAEIIAG
UUSIR— 2 ¥ |

pon-safety-related circuits and is

physically separated | id ¢
raceway bondmo&fw

+aeb. Any one scrat group
corduit may also be routed along with scram
group conduits of the same scram group of
with conduits of apy of the three other
serim groups as long o the minimum
separation distance of one inch (2.5 cm) is
maintained.

The standby liquid cootrol system redundant
Class 1F controls will be run as Division |
and Division Il so that no failure of
standby liquid control (SLC) function will
result from a single electrical failure in a
RPS circuit.

The startup ranqge mositoring (SKNM)
subsystem cabliug of the NMS and the rod
control and iaformation system (RC&IS)
cabling under the vessel s treated as
divisional. The SRNM cables will be
assigoed to Division 1, 11, 11 and 1V, and
the RC&IS cables to Division

3!:{ tsﬁ ¥ Es[ ttbli:ﬂllb

WWM'

L e R Lt L

S 14232 Other Safety-Related Systems

(h

(2

&)

Separation of redundant systems or portions
of a system shali be such that no single
failure can prevent initiation and
completion of an engineered safeguard
function.

The inboard and outboard isolation valves
wre redundant to each other so they are made
independent of and protected from each other
to the extent that no single failure can
prevent the operation of at least one of an
inboard/outboard pair, The MSL fail-sale
selenoid circuits follow the cable separa:
tion requirements descrited in Subsection
8314231 for RPS rod scram groups

lsolation valve circuits requite special
attention because of their function in
limiting the consequences of » pipe break
outside the primary containment. Isolation
valve control and power circuits are requir-

LB 2







limiting consequences of a single failure to
equipment listed in anv one division of
Table 831, The witing to the ADS soiencd
valves within the dryweil shall run in one
ot more rigid conduits. ADS conduits for
solenoid A shall be divisionally separa‘ed
from solenoid B conduits, Short pic es
{less than 2 feet) of flexibie conduit may
be used in the vicinity of the valve
solenoids.
(§) Electrical equipment and raceways for sys-
tems listed in Table 8.3-1 shall not be lo-
cated in close proximity to primary steam
piping (steam leakage zone), or be designed
for short term exposure 1o the high tempera-
ture and humidity associated with a steam

)

Containment penetrations will be so arrangsd
that no design basis event can disable
cabling is more thap one division. Penetra-
tions will sot contaio cables of more than
ooe divisiooal assignment.

Anpunciator and computer inp s from Class
1E equipment or circuits are treated as
Class 1E and retain their divisional idcoti-
ficatico up to Class 1E isclation device.
The output circuit from this irolation de-
vice is classified as sondivisional.

(8)

Apguaciaior asd computer inputs {rom non-
Class 1E equipment or circuits do not
require i1sclation devices.

832 DC Power Svstems
§3.2.1 Description

A 125 VDC power system, Figure 83-7, is pro-
vided for switchgear control, control power, in-
strumentation, c¢ritical motors and emergency
lighting in conirol rooms, switchgear rooms and
fuel handiing areas.

The 125 VDC systems provide & reliable
control and switching power sowrce for the Class
1E systems.

All batteries are sized so that required
loads will not exceed 80% of sameplate rating,
or warranted capacity at end-of-installed-life
with 100% de.iga demand. Each 125 VDC battery
is provided i u a charger, and a standby char-
gu(shnd by two divisiong, each of which is
capable of recharging its battery from a dis-
charged state to a fully charged state while
baadling the normal, steady-state DC load.

Batteries are sized for the DC load in
accordance with IEEE Standard 485,

A pon-class 1E 250VDC power supply, Figure
§.3-8, is provided for the computers and the
turbine turning gear motor. The power supply
consists of one 250VDC baitery and two char-
gers. The vurmal charger is fed by 480VAC from
either the Division | or Division 111 loag cen-
ters. Selection of the desired AC supply is by
a mschanically wsterlocked transfer switch, The
standby charger is fed from & comtrol building
wotor control center. Selection of the svorma!l
or the standby charger is controlied by key
interlocked breakzrs, A 250VDC central distri-
butios board is provided for conneciion of the
loads, all of which are non-class 1E.

See Subsection 8.3.4 6 for interface re-

quirements }',7,", 5’_3-171

1
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Class 1E electrical equipnent located in the \‘\\\

suppression pool level swell zone is limited to \

suppression pool temperature monitors, which have \ I :
their terminations sealed sucl that operation 67&,g¢4p\1" /Cg
would not be impaired by submersion due to pool

swell or LOCA. Consistent with their Class 1E

status, the~e devices are also gqualified to the
requirements of IEEE 323 for the envivonment in
which they ave locatec ’////,
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Each of the 127 VDU system. has a 125 VX sufficient energy to start and opet
battery, a battery charger and qu‘,s'ir«’u!l-.n required loads in thal circuil,
panel.  One standby battery chargoras vherod by @G { O maz? (
two divisions and another standby batjery charger An initial composité Yest of onsite AC at
i shased by, two other divisions. The main D ower systems is called for as & prerequis

distribution buses include distribution panels gitial fuel loading. This tesi will ver

drawout-type breakers and molded case circuit  that cach battery capacity is sufficien!

breakers tisfy a safety load demand profile under the
ditions of a LOCA and loss of preferred powe

Local distribution panels and n ol

centers are fed from the DC distribution Therealter, periodic capacity tests may be

gear ducted in accordance wmith [EEE Std 45
tests will ensure that the battery has the ca

125 VDC svstems supply DC power to Diwvi- ity to conlinue to meet safety load demands

sions 1, II, T11 and IV, respectively, and are

designed as Class 1E equipment in accordance »aik Seec Subsecti

[EEE 5td 308. They are desigoed so that no sin requirements

gle fatlure 1o any 125 VDC system wall resuit in

conditions that prevent safe shutdown of the 832133 Ventliation

plant. The plant design and circuit layout from

these DC systems provide physical separation of Battery rooms are vet

essential to plast safely charging of batteries

the equipment, cabling and instrumentation r amounts of gas

Each 125 VDC battery is separately housed in a 832,134 'Stajon Bleckout
ventilated room apar! from its charger and distri
bution panel. Each division of the system 13 ¢
cated 1o ap area separated physically from

divisions. All the components of Class | 122 ¥ 2.2 / ‘(’

E
svstems are housed v Seismic Category | 8322 Analysis

res. Ap emergency cye wash is supplied in
vm. All chargers are sized 10 supply the 833221 Geoersl DC Power Systems
us load demand 10 their sssasiabed bus
restoring batteries to a fully charged The 480 VAC power suophi=s for
state (See Subsection 8.3.4.7 for interface Dbatiery chargers are {row 3¢ ndividus
requirements) LE MCC to which the particular 125 VDC sysicn
belongs (Figure 8.3-7). In this way, separa
832131 125 VDC Systems Coanfiguration between the independent systems 1§ mainta
and the AC power prowded to the chargers car
Figure 8.3.7 shows the overall 125 VDC system  from either preferred or standby AC power 50
provided for Class 1E Divisions 1, 11, 1i]l and ces. The DC system is so arranged that the pr
IV. Ouge divisional battery charger is used to  bability of an internal system failure ult
supply cach divisional DC distribution panel bus in loss of that DC power sysiem is extreme
and its associated battery. The divisional bat low, Importantl sysiem components are eilher
tery charger is normally fed from its divisiopal sell-alarming on failure or capable of cle
480V MCC bus {auits or being tested during service W«
faults. Each battery set is located on
832132 Battery Capacity Considerations ventilated battery room. All abnorma
agneva| requirewenT tions of important system parameters su
\ “Ahese batteries have sufficieut red energ charger farlure or low bus voltage are a
perale coanected essentia \ y ciated in the main contr om and
. s S
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¢ The followingXreplaces the re subsecyion 1.8.2.5 ). 6: .y
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2.2.5A4.6 Unit Non-Llass 1E DC Pgler System

The \gon-Class 1E DO/pdwer system/supplies\powey
no ety-related/ Non\Class . power is gk
batter\es. Clagé lE isoNatiogf is provided b

from each of t four Clafs 1E

b,

8.3.2.1.4 Non-Class 1E Loads

i
The 125 VDC non-Class 1E power is used for operation of non-safety equipment

such as 6.9 KV switchgear (see 8.1.4.3), valves, converters, transducers,
controllers, etc. It also supplies power to non-Class lE distribution panels
and local racks housing non-safety instrumentation,

The 125 VDC non-Class lE power distribution i{s shown on Figure 8.3-7. There are
four groups of non-Class 1E distribution panels wh.ch receive their power
through DC-to-DC converters from the four Class-lE electrical divisions.

The DC-to-DC converters (or “power packs®) act as elecirical isolators such that
any anomalies in the non-Class 1E system will not affect the Class lE system.
Also, grounds on the output side (non-Class 1E) of the DC-to-DC converters do
not appear on the input side (Class 1E).

These power packs fully comply with all the requirements of Regulatory Guide
1.75 and Section 7.2.2 of IEEE 184, and are therefore acceptable isolation
devices. The non-Class 1E loads and their relationship to the power packs and
Class lE power supply buses are the same configuration as those illustrated in
the #2 load circle of Figure 1 of IEEE 384.

The Class 1E 125 VDC systems are adequately sized to handle the non-Class lE
loads. Should a loss of all AC power occur, the non-Class lE loads can be shed,
K\§jf needed, to assure extended battery life for the safe shutdown functions of /

the plant. (For battery capacity considerations, see Section 8.3.2.1.3.2.)

Qmaet A

to unit DC Dhads that are ’ r_

’ erter
The followiplg new subsecpion added pgt this respeySe: /
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(4) Other SRP Criteria:

Accordiog to Table 8-1 of the SRP, there are
80 other criteria applicable to DC power
sysiems.

8.3.3 Fire Protection of Cable Systems

The basic concept of fire proiection for the
cable system in the ABWR design is that it is in-
corporated into the design and 1ostallation ra-
ther thae added onto the systems. By use of fire
resistant and ponpropagating cables, conservative
application in regard to ampacity ratings sund
raceway fill, and by separatios, fire protection
is built into the system. Fire suppression sys-
tems (e.g.; avtomatic sprinkler systems) are pro-
vided for cable trays in areas of high combus-
tible loads or possible transit fire loading.

£33.1 Resistance of Cables to Combustion

The clectrical cable insulation is desigoed 10
resist the onset of combustion by limiting cable
ampacity to levels which prevent overheatiog and
insulation failures (and resultant possibility of
fire) and by choice of insulation and jacker
materials which bave ilame-resistive and
self-extinguishing characteristics. Polyvinyl
chloride or neoprene cable irsulation is not used
iv the ABWR. All cable trays are fabricated from
soncombustible material. Base ampacity rating of
the cables was established as publisbked in
[PCEA -46-426 /TEEES- 135andIPCEA - 54-440 /NEM A
WC-51. Each coaxial caole, each single conductor
cable and cach conductor in multi- conducior
cable is specified to pass the vertical flame
test in accordance with UL-44.

Ie addition, each power, control and iastru-
mesntation cable is specified 1o pass the verti-
cal tray flame test in accordance with IEEE 383,

Fower and costrol cables are specified to coa-
tinue to operate at conductor temperature nol
exceeding 90°C and to withsiand an emergency
overload temperature of up to 130°C in accor-
dance with IPCEA 5-66-524 /NEMA WC-7 Appendix D
Each power cable bas stranded conductor and
flame-resistive and radiation-resistaant
covering. Conductors are specified to continue
to operate at 100% relative bumidity with a
service life expectancy of 60 years. Also, Class
1E Cables are desizned to survive the LOCA
ambient condition at the end of the 60-yr life

Amendment 10
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ey . i \
(('.t‘ redonden? divisions separated ty 1ive Varrierc,

span. The cable installationlls such that
direct impingement of fire suppressant will not
prevent safe reactor shutdown, | .o 19 Snr'n
HRuwenest feampliguce 10 Spsectne 45/ 4.)
8332 Localization of Fires

Io the event of a fire, the installation de-
sigs will lucalize the physical effects of the
fire by preventing its spread to adjacent areas
or to adjacent raceways of different divisions
Localization of the effect of fires on the elec-
tric system is accomplished by separation of
redundant cable systems and equipment as de-
scribed in Subsection 8.3.1.4. Fioors aud wails
are effectively used to provide vertical and
Yorizootal fire-resistive separation; between
redusdant cable divisioas.

In special caser spatial separation ic used
8% a metho.' of preventing thc spread of fire
betweer adjacent cable irays o1 different di-
visions ‘e g., inside primary containment). in
special cases where micimum separation cannot be
maintaioed between divisional cables in panels
or at equipment, barriers are provided between
the cabie systems or gustrfrestion-s ‘

justification is/
provide ). The objective is| *
always (o separate cable trays of different di-|
visions with structural fire barriers such as|
floors, ceilings and walls. Where this is not
possible divisional trays are separated 3 1
horizontally and 3 [t vertically, which meets
misimum scparations allowed by IEEE-384 aig)
associsted Regulatory Guide 1.75 fFire rated |
barriers are used to separate divisional cable
trays when they are separated by less than 3 {1
burizontally and § ft vertically. Tray fill is
limited to 40% cross-sectional area for all
cables.

call

F

R

e are SPECH

S The:

{
A

Maximum separation of equipment is provided
through location of equipment in separate fire
rated rooms. The safety-related divisional AC
unit substations, motor control centers, and DC
distribution panels are located to provide sepa-
ration and electrical isolation between the di-
visions. Clear access to and from the main
switchgear rooms is also provided. Separation
is provided between the divisiosal cables and
beiween divisional cables snd nondivisional ca-
bles being routed throughout the plant via sepa-
rate fire rated compartments or embedments
Loca! instrument panels and racks are located (o

8320

rifead )
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facilitate adequate separation of cablng
8313 Fire Detection and Protection Systems

reas except the diesel
.'du;.

geoerator room are
ustion detectors. The
r rooms are protected by carbon

oxide suppression, which is actus'ed by com
pensated rate of bheat rise and ultraviolet
geled

'
of comb

flame
1Oors

Automatic wetl standpipe, sprinklers,
reels, and manual pull boxes for the
iaitiation of fire signals are provided ip arcas
as described in subsecti 9.5.1, which inciudes
arcas where cables and cabile trays are rouied

hose
operator’s

8.1.4 Interfaces

§3.4.1 loterrupting Capacity of Electrical
Distribution Equipment

of (ke switchgear
ing devices must be shown (0
the magnitud
based on [inal sciu'.... o of the
iransformer impedence, elc. (See

Dg capacity
inlerrup

D€ Com F atibic \ath
current

of the available
fault

ubsection

Diesel Geoerator Design Degails
.
, N
1.8.4 ‘43}1:;&;‘.“\. the
rs be capable A1 reaching ful
ltage within(1 3 seconds after t
Demoanstrate the
or start-up
acconmp u\t this

reliabiiity of

circuitry designed

8343 Certified Prool Tests on
Cable Samples

Subsection 8.3.1.2.4 requires certified proof
on cables to demoanstrate 60-year life, and
resistance to radiation, flame and the
sovironment. Demonstrate the testing methodology

(O assure attrit

esis

such

OU-year lLile

utes are acceptable for the

£34.4 Electrical Penetration Assemblies

curves of thelelectrical pesetrations' prima
«nd sccondary|current interrupting devices
plotted against/the thermal capability (1%
curve of the penetration (10 maintain mechanical
integrity). AAlso, provide a simplified one-line
diagram showing the location of the protective
devices in the penetration cu
the maximum available
circuit

cull. and indicate

fault current of 1he

Provide specific identificationad
supplies used to provide external contr
for trioping primary and backup el
penetration breakars (if wiilized

¢ Jmant ) ene
8345 ysis Testing for Spatial
Separation per [EEE 384

'W\Lr,ew n 8314,

et ? Cep
"‘ucmha Mﬁr .m—w
I'Ci!; eQua

> €Q tew ne 5 . H

exceed Lhe yeairwmedbioned-by [ EEE 184
Identify any specific instances where this
requirement is met by {esting and analysis (as

opposed to actual ydestasree’)

epara

8346 DC Voltage Analysis

Provide a DC voltag
battery terminal voltage
{erminal voilage ai
yadiog

5

1
5

|
battery |
.

1)

Provide the manufacior's ampere-hour rating
of the batteries at the two bour rate and at the
cight bour rate, and provide the one
ampere rating of the
83.2.132)

minule

batteries {ane

£3.47 Seismic Qualification of ¥ yewash
Eguipment

Subsection 8.3.2.1.3
cmergency
batiery

specifies tha

cyewash shall be located 1o ecach
room. Provide assurapce that the
cyewash and associated piping are se
qualified, and that the eye ocated suct

that water t splash on the battery

ismica
swash 18 |
cann

81458 Diesel Geperstor Load

Tabie Changes
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See answer for eha-outl concerning NRO SER {ssues.

Iton 1, the folloiln; replaces the fltdt half of the sptond paragraph of

B.11.4.1.2(7):

Redundant ‘evercurrent interrupting devices are provided for all electrical
circuits (inmeluding all instrumentation and control circuits, as well'as power
circuits) going through containsent penetrations, 1f the maximum available fault
current (including failure of upstreanm devices) 1s greater than the contlnuous
current rating of ebc pennttation \

-------------------------------------------------------

For ITtem 2, the following\{:\addcd bo;tnnin; at the end o?‘the last sentence ‘in
\ 7 N\ X

e

- /.’

Provide an analysis demonstrating the thermal capability of all electrical

conductors within penetrations is preserved and protected by one of the \
following: ‘\
1. Show that maximum available fault curvent (including failure of upstream | |
devices) is less than the maximum continuous current capacity of the conductor 1
within the penetration; or i

J

{

!

2. Show that redundant circuit protection devices are provided, and are

adequately designed and set to interrupt current, in spite of single failure, at / e
a4 value belov the maximum continuous current capacity of the conductor within | (hew
the penetration. Such devices must be located in separate panels or be ‘ -

separated by barriers; and must be independent such that failure of one will not
adversly affect the other. Furthermore, they must not be dependent on the same

power supply. //
e

3

0 waant ¥
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plact applications. Such changes, if any, shall
be identified and addressed. (See Subsection
831.182)

83.49 Offsite Power Supply Arrangement

Operating procedures shall require one of the
three divisional buses of Figure 8.3-1 be fed by
the alterpate power source during normai
operation; in order to prevent simultaneous
deenergization of all divisional } tes on the
loss of only one of the offsite pr supplies.

K3.410 Diese! Geperator Quall ™ «
Tests

The schedule for qualification
Jiesel generators, and the subse
those tests, must be provided. ..
be in accordance with IEEE 387 aond a.,
Guide 1.9, (See Susbsect’on 83.1.189)

83.4.11 Defective Refurbisbed Circuit Breakers

NRC Bulliten No. 88-10 and NRC Iaformation
Notice No. 85-46 identify problems with defective
refurbished circuit breakers. To easure that
refurbisbhed circuit breakers shall not be used in
safety related or non-safety related gircuitry of
the ABWR design, it is an interface requirement
that new breakers be specified in the purchase
specifications. '

83412 Minimum Start W for
Class 1E Motors /
\

Provide the minimum required starting
voltages for Class 1E motors, Compare these
minimum required voltages to the voltages that
will be supplied at the motor terminals during
the sta/ting transient when operating on offsite
power and when operating on th: ediese!
geoerators.

8.3.4.13 ldentification snd Justification of
Associnted Circuite

Prior to the implementation stage of the
design, the only “associated circuits® (as detfined
by IEEE 384) known to exist in the ABWR Standard
Plant design are in the safety relat
lighting subsystemi(see 9.5.!‘2.?.{;?2’!':'!&
implementation design, provide 1) assurance that
this is still » true statement, or, 2
specifically identify wvd justify “::ch
¢ireuidh in the ABMR SSAR; and show,36 adbts’ the

requirements of Regulatory Guide 1.7%, position
C.4.

DABICAC
REV &

8.3.4.%4 Administrative Controls for Bus
Grouding Circuit Sreskers

Figures B.3+1, 8.3-2, and 8.3+5 show bus grounding
circuit breakers, which are intended to provide
sofety grounds during maintenance operations.
Administrative controls shall be provided to keep
these circyit breskers racked out (1.e,., In the
disconnect position) whenever corresponding buses
pre energized. Furthermore, annunciation shall be
provided to curncnvor the breakers are racked

iw the contrel roew)

in for service,

B.3.4,15 Testing of Thermal Overloed Bypess
Contacts for MOV

A8 tdicated in the response to 435,60, thermal
¢ wioad protection for Class 'E MOVE is bypassed
st & ! times except when the n‘OJ is r-mvr'\o tested,
A means for testing the Dypass ghall be
implemented, In accordence with the reqguiremsnts
of Regulatory Guice 1,106,

8.3.6.16 Emergency Operating Procedures for Q/

Station 8lackout

Applicants referencing the ABWR Standard Plant
should provide instructions in their plant
Emargency Operating Procedures for operator
sctions auring a postulated station blackout
event, Specifically, 1f division |
instrumentation is functioning properly, the
redndant divisions 11, 111 IV should be shut
down in order 'o 1) ieduce n:3 dissipation in the
control room wiile NVAL is lost, and 2) conserve
bettery energy for aoditional SRV capacity, or
other specitis functions, es needed, throughout
the event.

B8.3.4.17 Crwmov irxistrisl Standerds Referenced
in Purchase Specifications.

In addition to the regulatory cooes and standards
required for |icensing, purchase specifications
shall contain a List of common industrial
standards, as appropriate, for the assurance of
que! ity manufacturing of both safety and
non-safety related equipment. Such standards
would include AMS], ASTM, [EEE, NEMA,K UL, etc.

£3-231
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TABLE 8.3.1 ,
)
D/G LOAD TABLE .wp + LOF P,
DIESEL ENGPVE OUTPUT (kW)

SYS. LOAD RATING NOTE®
NO. DESCRIPTION (kW) A B C
- MOTOR ope VALVES 12003 X X X @)
Ci2  PMCRD 03 X X X (4)
Cé1  SLC HEATER 40,101 - X 3

SLC PUMP 450 04 a4 .
Ell  RHR PUMP 45013 5263 5263 263
EL2  HPCF PUMP 1450 1606.7 1606 7
G3l  CUW PUMP 1200 X X (6)
G4l FPC PUMP 252 789 7%9 g
P13 MUWC PUMP 5503 X X X
P21 RCW PUMP 250%4 584.8 584 8 -

35002 i . 8188

P25 HECW PUMP x4 %3 43 »

HECW REFRIGERATOR  190x4 &0 400 .
P4l RSW PUMP** 200x4 %78 678 o

2502 - - 5848
PS2 1A COMPRESSOR 102 X X v 3)
R23  P/C TRANSF. LOSS 406 84.2 842 84.2
R4&2  DC 125V CHGR div. ! 001 %82 " p
dv. 0 I BV 343 477 477 477 (11)
posn-div. M 417 477
DC 250V CHGR 12602 176.8 176.8
* See Table 8.3-3 for Notes

** Pan of Turbine lsland

Amendment 10
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435 40

4 4%

anse

s 5y

£1559

4559

NO.

R46

R47

T4l

Tao

U4

LOAD
DESCRIFTION

VITAL CVCF(noo 1E)
SSLC CVCF
COMP CVCF

TRANSF. C/R INST
NOR INST

LIGHTING

SGTS FAN
SGTS HEATER

DRYWELL COOLER

FCS HEATER
FCS BLOWER

R/B ELEC. ROOM FAN
MCR FAN

C/B ELEC. ROOM FAN
HX/A FAN

DG FAN

OTHER LOADS
TOTAL

* See Table 8 33 for Notes

Amendment 10

TABLE 8.3-1 AP f
/ 1l
D/G LOAD TABLE IJOCA.(Conmmed)

RATING

xW)

a0m2
And
1502

WEVAX
SOkVAX2

100x3

1652
pA} 2,

18 5x4

112
e

5726
27.2Q
38 5x6
™G
30t

3811,

DIESEL ENGINE OUTPUT (kW)
NOTE®*
A B C

189 189 -

378 189 189

1895 - 1898

103 193 193

322 122 -

117 17 117

174 174 e

292 2.2

X X X (3)

1286 1286

116 11.6

60.2 0.2 2
B et 1339 #/&

0.5 .5

81.1 811 81.1

63.2 632 632

360 120 210 )]
z’"‘——.\ /“,./"‘“

833
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4285 %

43539

45

415 %9

SYS. LOAD
NO. DESCRIPTION
MOTOR ope VALVES
C12 FMCRD
C41  SLC HEATER
SLC PUMP
Ell  RHR PUMP
E12  HPCF PUMP
G31 CUW PUMP
G41  FPC PUMP
P13  MUWC PUMP
P21 RCW PUMP
P25  HECW PUMP
HECW REFRIGERATOR
P4l RSW PUMP**
PS2 1A COMPRESSOR
R23  P/C TRANSF. LOSS
R42  DC 125V CHGR div. |
div. [1, I, IV
DC 250V CHGR

" See Table & 3-3 for Notes
** Pan of Turbine Isiand

Amendment 10

RATING
W)

224

190x4

1102

70x1
343

TABLE 832
D/G LOAD TABLE -LOPP ( "/ Locs
DIESEL ENGINE OUTPUT (kW)

NOTE®
A B >
X X X 2)
X X X (4)

—all I LG ]
rh 468 “ (3) l b
o) oee) (0

5263 5263 526.3 -
- 16067 1606.7

=

[12 Y 126-4

( t €/ (& (6)

o .
789 789
579 579 5§79
5848 584 8 .

" - 8188
%3 43
400 0
678 678 B

- - 5848

el

1158 1158 ( 3) \ &1
842 842 842
982 o o
477 477 477 (11)
477 g 47

1768 - 176.8

8326
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W &
TABLES.3-2 |
(w/ LOcA
D/G LOAD TABLE -LOPP. (Continued)
DIESEL ENGINE OUTPUT (kW)
SYS. LOAD RATING NOTE®
NO.  DESCRIPTION &W) A B c
R4  VITAL CVCF(oon-1E) 2002 189 189 .
SSLC CVCF 204 378 189 189
COMP CVCF 15002 189.5 - 189.5
R47  TRANSF C/R INST WEVA 193 193 193
NOR INST SOKVARY 322 22 -
RS2 LIGHTING 1003 117 17 17
T2  SGTS FAI 16.50 174 174 .
SGTS HEATER 8 %2 22 . .
- \' ‘
T4l DRYWELL COOLER 18.5x4 19.5 195 390 (3))
T®  FCS HEATER 1102 X X - ®)
FCS BLOWER 12 X X - )
U4l R/BELEC. ROOMFAN  §7.2x €2 60.2 802
MCR FAN 127202 wase 139 (X iig)
C/BELEC. ROOM FAN 385w 0.5 405 W03
HX/A FAN ™3 81.1 811 81.1
DG FAN 3005 632 632 632
OTHER LOADS 360 120 210 (©)
/"’-ﬂ-—\ P——— R T
TOTAL w2’ ey’ [emeet )

* See Table & 3-3 for Notes

Amendment 10 8327
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(1)

(2) *Motor operated valves” are operated only 30-60 seconds. Therefore they are not counted
for the DG contisuous output calculation.
.—;‘PP y . ; ;,,A .r r
(3) LOADS are shed with sigaal, bot resequenced o to /G 1T LOCA 15 el present :
(4) FMCRD operating time (sbout 2 mioutes) is sot counted for the DG continvous ouiput
calculation.
§2
8% | (5 Deleted
(6) CUW pump will cot operate under LOCA condition. CUW pump may operate under LOPP
condition, but will pot operate with SLC pump. Oun this calculation, the CUW pump s
considered and the SLC pump is oot since the CUW motor is the larger of the two.
¥ 2
8% | (1) Deleted
(8) FCS will not operate under LOPP condition
§e (9) Deleted
g2
(10) Deleted
(11) Div. IV battery charger is fed from Div. i motor control center
(12) Load description acronyms are interpeted as follws:
C/B - Control Building HX - Heat Exchanger
COMP - Computer A « lostrument Air
CRD - Coatrol Rod Drive MCR - Man Control Room
CUW - Clean Up Water MUWC - Make Up Water System (condensed)
e CVCF - Constant Voltage Constant Frequency  NPSS - Nuclear Protection Safery System
25 DG - Diesel Generator R/B - Reactor Building
Y | FCS - Plammability Control System RCW . Reactor Cooling Water (building)
FPC - Fuel Pool Cooling RHR - Residual Heat Removal
FMCRD - Fine Motios Cotrol Rod Drive RSEW . Reactor Sea Water
HECW - Emergency Cooling Water S§6GT - Standby Gas Treaument
HPCF - High Pressure Core Flooder SLC - Standby Liguid Coatrol

TABLE 8.).2
NOTES FOR TABLES 831 AND 8.3.2
-: shows that the load is not connected to the switchgear of this division.

X: shows that the load is not counted for D/G continuvous output claculation by the
reasons shown oun other notes.

Amendment 10 8328
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Table 8.3-4
D/G LOAD SEQUENCE DIAGRAM
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(Response to Questions 435.14 & 435.15)
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TABLE 8.3-6

ABWR Battery Division I Eight-Hour Load Capacity Analysis
(Assumes no load shedding - based on IEEE 485-1978)

70 MinCellvV: 1:7%

Load Loadchng PerTime SecTime K Factor SecSize

bbbl e R R R e FEOSSSEIRNEME RS M SR NN EBSRITERT W

T{(low):
Period
11 Al=
2: A2=
Ji Ald=
4: Ad=
5: AS5=
6: Ab6=
7t A=
8B: A8=
9: A9=
10: Al0=
11: All=
12: Al2=
Total:

1000 1000 1 480 8.21 8210
573 -427 1 479 8.21 -3505.67
339 =234 3 478 8.2 =~1918.8
405 66 1 475 8.19 540.54
338 -67 - 474 8.19 -548.73
408 67 1 470 8.17 547.39
339 -66 K 469 8.16 ~538.56
405 €6 1 465 8.15 537.9
339 -66 4 464 8.14 ~537.24
405 66 1 460 8.13 536,58
339 -66 39 459 8.12 +535.92
340 1 420 420 7.95 7.95

2795.44

(OCnly the highest of 12 calculated sections is selected.)

Summary of All Data

.---------u-—---—-n---‘-----.o—-‘n-o-----u------------------u-.

Maximum Section Size: 2795
+ Random Section Size: 0
* Temperature Carrection (1.04): 2907
* Design Margin (1.15): 3343
* Aging Factor (1.25): 4179
EWmm T = -'--CS'SR..-'A‘.l'.--ﬂﬂ.‘-.'tﬂ"»8.-aﬂﬂ’ﬁ'
TOTAL AMPERE HOURS REQUIRED (8 HOURS): 4179
BATTERY RATING FOR DIVISION I: 4000
ADDITIONAL MARGIN (AMPERE~HOURS): -179
% ADDITIONAL MARGIN: -4
Legend

T(low): Lowest expected electrolyte temperature.

MinCellV: Minimum allowable cell voltage / # cells (105/60).
Period: Time interval in which current is assumed constant.

Load: Current load during Period (in Amperes) .

LoadChn;: Change in load from previous Period (in Amperes).

PerTime:
SecTime:

K Factor:

SecS8ize:

Durati~= of Period (in minutes).
Time to end of Section (in minutes) .

Battery capacity at SecTime minute rate. .
Required Section size (in Ampere-Hours) .
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TAPLE 8,3-7

ABWR Battery Divisions II & III Two-Hour Capacity Analysis

(Assumes no load shedding - based on IEEE 485-1978)

T(low): 70 MinCellVv: 1.75

Period Load Loadchng PerTime SecTime K Factor SecSize
-.n-a-:u-uaaasu.un--.-s..nuat.--n-.-.u-czu---n LR gt 2 2 SRR - 5 SRR
1: Al= 448 448 1 120 - P 1388.8
2: A2= 248 -200 1 119 3+id -620
3: Al= 252 4 3 118 3:1 12.4
4: A4= 301 49 1 115 3.0% 149.45
5: AS= 252 ~49 4 114 3.04 ~148.96
6: Ab= 301 49 1 119 3 147
7: A= 252 -49 “ 109 2.9 -142.1
8: A8= 301 49 1 105 .7 132.3
9: A9= 252 -49 4 104 2.6 -127.4
10: Al0= 301 49 i 100 2.4 117.6
11: All= 252 ~49 39 99 .3 -112.,7
12: Al2= 253 1 60 60 2 2
Total: 798.39%9
(Only the highest of 12 calculated sections is selected.)
Summary of All Data

Maximum Section Size: 798
+ Random Section Size: 0
* Temperature Correction (1.04): 830
* Deslgn Margin (1.15): 95%
* Aging Factor (1.25): 1194
P T T NSNS RN NI =R R N I T S NN NN SR SNSRI
TOTAL AMPERE HOURS REQUIRED (2 HOURS): 1194
BATTERY RATING FOR DIVISIONS II & III: 3000
ADDITIONAL MARGIN (AMPERE-HOURS): 1806
t ADDITIONAL MARGIN: 151
Legend

T(low): Lowest expected electrolyte temperature,

MinCellV: Minimum allowable cell voltage / # cells (105/60).
Period: Time interval in which current is assumed constant.
Load: Current load during Period (in Amperes).

LoadChng: Change in load from previous Period (in Amperes).
PerTime: Duration of Period (in minutes).

SecTime: Time to end of Section (in minutes).

K Factor: Battery capacity at SecTime minute rate.

SecSize: Required Section size (in Ampere-Hours).
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TABLE 8.3-9

ABWR Battery Division IV Two-Hour Load Capacity Analyeis

(Assumes no load shadding -~ based on IEEE 485-1978)

T(low): 70 MinCellV: 1.7%

Period Load Loadchng PerTime SecTime K Factor SecSize
-.--..-&---&-‘..--..-ﬂ...ﬂ-!-.-...-..'I.‘U----....-.I--G..-.'-..
1: Al= 224 224 1 120 3.1 694.4
2: A2= 124 =100 1 119 3.1 -310
3: A3= 127 3 3 il8 3.1 9.3
4: A4d= 150 23 1 115 3.08 70.15
51 AS5= 126 ~24 K 114 3.04 -72.96
6: Aé6= 151 25 1 110 3 78
7: A7= 126 -25 4 109 2.9 -«72:9
8: A8= 151 25 1 108 2.7 67.%5
9: A9= 126 =29 E 104 2.6 -65
10: Alo= 151 25 1 100 2.4 60
11: All= 126 -25 59 99 8.3 -57.8
12: Al2= 127 1 60 60 2 2
Total: 400.39
(Only the highest of 12 calculated sections is selected.)
Summary of All Data

Maximum Section Size: 400
+ Random Section Size: 0
* Temperature Correction (1.04): 416
* Design Margin (1.15): 479
* Aging Factor (1.25): 599
AN RU NSNS S = EETITSCTT WD WIRNEL DA W IT DT LS SR ED DM
TOTAL AMPERE HOURS REQUIRED (2 HOURS): 599
BATTERY RATING FOR DIVISION IV: 1400
ADDITIONAL MARGIN (AMPERE~HOURS): 801
¥ ADDITIONAL MARGIN: 124

T(low): Lowest expected electrolyte temperature.

MinCellV: Minimum allowable cell voltage / # cells (105/60).
Period: Time interval in which current is assumed constant.
Load: Current load during Period (in Amperes).

LoadChng: Change in load from previous Period (in Amperes).
PerTime: Duration of Period (in minutes).

SecTime: Time to end of Section (in minutes).

K Factor: Battery capacity at SecTime minute rate.

SecSize: Required Section size (in Ampere-Hours) .
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T(low):

TABLE 8.3-10

ABWR Battery Division IV Eight-Hour Load Capacity Analysis
(Assumes no load shedding - bhased on IEEE 485-1978)

70 MinCellV: 1.75

load Loadchng PerTime SecTime K Factor SecSize

224 224 1 480 8.21 1839.04
124 -«100 | 479 8.21 -821
127 3 3 478 8.2 24.6
150 23 - 475 8.19 188.37
126 -24 4 474 8.19 ~196.56
151 25 1 470 8.17 204.25
126 -29 a4 469 8.16 -204
151 25 1 465 8.15 203.78
126 -25 5 464 B.14 -203.5
151 25 1 460 8.13 203.25
126 -25 39 459 8.12 ~203
127 1 420 420 7.95 7.95
1043.15

e highest of 12 calculated sections is selected.)

of All Data

Section Size: 1043
Section Size: 0
ature Correction (1.04;: 1085
Margin (1.15): 1248
Factor (1.25): 1560
..-..-..--"---“Inﬂﬂ-"--I-.llﬂu =arammm ARSI
PERE HOURS REQUIRED (8 HOURS) : 1560
RATING FOR DIVISION IV: 1400
AL MARCIN (AMPERE-HOURS): -160
ONAL MARGIN: ~10

Lowest expected electrolyte temperature.

MinCellV: Minimum allowable cell voltage / # cells (105/60).

Period:

Load: Cu
LoadChng
PerTime:
SecTime:
K Factor
SecSize:

Time interval in which current is assumed constant,
rrent load during Period (in Amperes).

¢ Change in load from previous Peried (in Amperes) .
Duration of Period (in minutes).

Time to end of Section (in minutes).

! Battery capacity at SecTime minute rate.

Required Section size (in Ampere-Hours).
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An estimated load demand profile for the 125 VDC batteries vas provided in
Response 435.38 (SSAR page 20.3-253.21). As explained in that response, this
information could change as the design is specified for unique applications.

A load capacity analysis (based on IEEE 485-1978) was performed for both the
two-hour and eight-hour periods, using the data provided in Response 435 38.
The results are shown in Tables 8.3-5 through 8.3-10.

The two-hour analyses (Tables 8.3-5, -7, and -9) show extensive additional
margins, The Division 1 additional margin is 149% of the required capacity
including the 15X design margin and 25% aging factor suggested by I1EEE 485,

The eight-hour analyses (Tables 8.3-6, -8, and -10) show that capacities are
slightly exceeded when the 15X design margin and 25% aging factor are
considered. However, the eight-hour coping is justified for the statien
blackout scenario for the following reasons:

1. The analyses are highly conservative in that they assume no load shedding.
During station blackout, loads wruld be shed thereby greatly increasing the
ampere-hours available,

2. Divisions 2, 3, and / are redundant to each other, and as & group redundant
to Division I except for the contrel of the RCIC from the control room.
Therefore, the life of the Division I battery could be greatly extended by
shedding all of {ts loads except the RCIC controls.

1. Even vith the loads not shed, the capacities are within requirements i{f the
15% design margin is not applied.

4. The analysis method itself is highly conservative in that losds are
considered constant throughout various periods, when, in fact, many are
intermittent.

5. The ABWR has three Class lE diesel generators and a non-Class 1E combustion
turbine generator (CTG) on site. is combination of four on-site power sources
suggest the probability of a station blackout is very low. In addition, per
Regulatory Guide 1.155, the CTC qualifies as an AAC, and precludes the need for
a coping analysis (see Sections 3.2 .5 and 3.3.5 of Reg. Guide 1.15%).
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ABWR
Standard Plant

(4)  Ultimate heat sink

The applicant's fire protection program shall
comply with the SRP Section 9 5.1, with ability
to bring the plant to safe shutdown condition
following & complete fire bursout without a seed
for recovery.

951310 HVAC Pressure Calculations

The applicant referencing the ABWR desigo
shall provide pressure calculations and confirm
capability during pre-operational testiog of the
smoke contro! mode of the HVAC systems as
described in Subsection 9.5.1.06

VX1011 Pant Security Systems Criteria

The design of the security system shall
include sn evaluation of its impact on plunt
operation, testing, and maintenance. This
evaluation shall assure that the security
restrictions for access to equipment snd plant
regions is compatible with required operator
actions during ol agerating and emergency modes
of operation (i.e., loss of offsite power, access
for fir= protection, bealth physics, maintenance,
testing and local operator). la addition, this
evaluation shall assure that:

(a) There are no areas within the Nuclear Island
where communication with central and
secondary alarm stations is not possible;

(b) Portable security radios will not interfere

with plant mositoring equipment;

Minimum isolation une and protected area
illuminatioe capabilities casnot be defeated
by sabotage actions outside »f the protected
area; and,

Electromagaetic interference {rom plant
equipment startups or power transfers will
Bol create smisance alarms or trip security
access cantrol systems.

(¢)

(d)

§.5.13.12 Fire Huxard Asalysis
A complisnce review of the as built design

against the assumptions and requirements stated
in the fire hazard aoalysis (Appendix 9A) shall

Amendment 17

2MAG | AH
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be conducied. Any son complisnce shall be
documented as being required and scceptable oo
the basis of the Fire Hazard Analysis, Appendix
9A, and the Fire Hazard Probabilistic Risk
Assessment, Appendin 19M.
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