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CE 80+ ITAAC Independent Review Comments

ITAAC No._GENERAL Page _1 of o

_ — e

- = [
t No. _Comments ‘VResolutionﬂ

1

gescriprion.

CESSAR Fig. 1.7-1, Table 4 should include Note I8 as
one of the references because this note describes
safety class 4.

cl o e e M

ni

s WAL TWET WUM U DT pluviuey Oy Lile LUL appiiLan.

3 The CDM figures do not show all valves designated as 1 Rrice - gess do 28-S

"active™ in CESSAR Table 3.9-15. Criteria for N
selecting active valves for inclusion in figures
should be stated and applied consistently on all
figures.

5 CESSAR {Chapter 11) and CDM (2.9.4) use the words dei & - 0ol o AGQ-CE 075
"control room™ to refer to the MCR or the Radwaste H e
Building control room. Consistent terminology such ¢ ogm
as "Main Contrel Room" or “Radwaste Building Control T

Room™ as appropriate should be used. :

34NS0 | 5UJ

By:S.Malu -2963) Resolved by:__Lzous

&




CE 80+ ITAAC Independent Review Tomments

ITAAC No. GENERAL

Page 2 of 2

channels is not consistently covered in all system
CDMs. For example, (DM 2.6.3 and 2.9.4 explicitly
state this requirement in the Design Description and
require its verification in an ITAAC. The other (DMs
do not.

Verification of independence between Class 1E oy

Rescliution

e et e e e e e e

By: S.Malur (504-2963)

Resolved by:

Lyens
T




CE 80+ ITAAC Independent Review Comments
ITAAC No._2.3.1 (Reactor Coolant System)

General comment: Use "ASME Code, Class 1" or “ASMF
Code, Section III, Class 1" conststently throughout
the COM instead of "ASME Class 1" when referring to
ASME Code, Section III, Class 1 components. Same
comments apnly to Class 2 or 3 components.

—l 2t i Resolution :

Page 1 of I

I <gF OTVeF FelwisE

a. The design 1ife of the RV and the reactor coolant
pressure boundary should be mentioned in the CDM.

b. Has the staff verified the acceptability of the
predicted USE value throughout the life of the RY
beltline materials?

i SEY O g ¥ vhwrs

The requirement that the RCP rotating inertia be
such that adequate core coeling is maintained when
electrical power to the RCP is diTonnected should be
stated. Slowing the pump flow coastdown deoes not
necessarily assure adequate core cooling unless
certain minimum flowrate (and pressure} is met.

Acc"-:p - Gacd 4.

State the criteria for the minimum base metal
thickness or the minimum thickness value. The
existing sentence ( page 2, lst para) needs
revision.

] SE OTHER RESTHeiSE

&

Resolved by:_*




CE B0+ ITAAC Independent Review Comments

ITAAC No._2.3.2 {Shutdown Cooling System)

Page 1 of _1_

CESSAR Figure 6.3.2-1A shows that SIAS or CSAS
starts the SCS pumps. However, CDM Fig. 2.3.2-1
shows only the CSAS signal,

A i

The heat removal capability of 1.38 x 10° Btu/hr
for the SCS heat exchanger stated in the acceptance
criteria for ITAAC 2a. appears very low for the
expected delta-T. The method of arriving at this
number stated in the acceptance criteria is also
incorrect unless the unit is changed to Btu/

(hr).(deq F).

General comment on all systems: There is no

requirement for testing operability of equipment 5 :
that are operable from the Remote Shutdown Panel
(RSP) similar to testing from the MCR (for example,
ITAAC 9b.). An ITAAC similar to 9b. should be
included for testing from RSP either in each
applicable system or in 2.12.2 Remote Shutdown Room.
- Resolved by: L7z,




CE 80+ ITAAC Independent Review Comments
1TAAC No. 2.4.1 (Safety Depressurization System)

Page _1 of _1_

. ——— DRERPR
Design Description and ,Sc. state that alarms shown
on Figure 2.4.1-1 are provided in the MCR. But the

figure does not show any alarms.

Resolution

The temperature indicators on the PIR safety valve
discharge lines should be shown on Fig. 2.4.1-1.

; . ' . 7 3 i =
"\,‘f‘-( ¥ r00 o Sk L

The acceptance criteria in ITAAC 2 is only
applicable to the pressurizer vent portion of the
RCGVS according to Chapter 6.7.1.2.1 of CESSAR. A
different criteria for the RVUH vent portion is
given in the CESSAR. This should be reconciled.

’\?’:}('_f N :-3,6 2 deo ﬁ't:"z’ -

<

Resolved by: t .

SILVLS QAN

PR e



CE 80+ ITAAC Independent Review Comments

1TAAC No. 4 f niection m

= - = -

The safety-related portion of the nitrogen cover gas
piping and valves and the fill line to the SiT
should be shown on Fig.2.4.4-1.

ITAAC 2 should include verification of the minimum
volume in the SIT used as input parameter for CESSAR
Chapter 6 analysis. Also, the SIT low level alarm
setpoint should be verified to assure that the
required min. volume is available in the tank.

The SI pump differential pressures in 1TAAC 2
acceptance criteria could not be found in CESSAR
6.3. The required flows at the DVI nozzle pressures
used in the DBA analysis (for example, selected data
points from CESSAR Table 6.3.3.3-1 or Table 6.3.2-5)
should be specified as acceptance criteria.
Specifying pump differential pressures without
stating the limits on as-built system hydraulic
resistance is incomplete.

Active valves such as, SIT fill and drain valves,
mini-flow line check valves, and SIT fill line
containment isolation valves are rot shown on
Fig. 2.4.4-1

Resolved by:

!(\ ,"\ ,)_);"3- C et

&

3




CE 80+ ITAAC Independent Review Comments

ITAAC No._1.3 Figure [egend Page _1 of _1

Resolution

Synbol? is listed as a diaphragm operator.
However, symbol @ is used throughout the CDM to
generically show all types of pneumatic operators,
including pneumatic diaphragm operators. Suggest
deleting the diaphragm symbol from CDM section 1.3.

¥: Sam Maiur 504-2963 “Resolved by: Lo :




Cf B0+ ITAAC Independent Review Comments

ITAAC No.2.1.3 CCW Heat Exchanger Struclures Page 1| of _1

Resolution

BRI, ... .. . SRR , —a.
The Design Criteria (CESSAR Appendix 3.88, Agret -
: Section 7.2.4, Page 3.88-36) indicates that the § ce d olan oy
SAA North-South (long direction) walls are 4 foot walls ! g (‘E, t J‘D
- while the Drawing {Fig. 1.2 - 25) shows that their wlat n Lhe Thielars P
thicknesses are 2 ft.. e N-5 swnlls ) e Cew
Resolved by: <. Al

By:Hai-Boh Wang 504-2958




g~y
‘ CESSAR 25 carion

7.2.3 LOADS AND LOAD COMBINATIONS

The Component Cocling Water Heat Exchanger Structure is evaluated for the loads and load
combinations specified in Sections 3 8A 51 and 3 8A 5.2, respectively, for Seismic Categony |
concrete strucrnures

The major loadings affecung the design of the structure are dead loads (1 e . self weight and
equipment weight from the CCW heat exchangers), temperature, static and dynamic lateral soil and
ground water pressures, wind loads. earthquake loads, and tormado loads

The cnucal load combinations are equations 52 % 1(a), $221d), and 5222 of
Section38AS2.1¢

U=14D - 17L

Us076(14D ~ 1 7F + 1.7L + 1 TH + 1 7T, + 1.7Ry)

UsD+«F+L+H=+T, +R+E
7.24 ANALYSES AND RESULTS
The reinforced concrete members of Seismuc Category | strucrures are designed to the criteria
spezified in ACI 349 and NRC Regulatory Guide 1 142, except as modified by Appendix 3 8A (see
184 6.2) In general, symmetrical reinforcing steel (1 e . the same area and configurat:on on
opposite faces of members). is prov ided except in local areas Concrete joints shall be detailed 1n

sccordance with the criteria specified in AC) 318, Chapter 21 (see Section 38A621.11 and
Secuion 6 O of this appendix)

The primary reinforcing for the four-foot thick foundation mat consists of a rectangular grid of #9
at 10 inches each way ‘each face. [1e . 1.20mr/fi)

No transverse shear reinforcing 1s required

The primary reinforcing for these two-foot thick walls consists of a rectangular grid of #11 at
6 inches each way/each face, [1e.. 3.12.m/fi]

No transverse shear reinforcing 18 required
Nonh and South Walls
The primary reinforcing for these four-foot thick walls consists of a rectangular gnd of #11 a

€ inches verucally each face and #11 at 10 inches horizontally. [1e . 312 iwr/ft and 1 87 in° £,
respectively)

3 8B-36 Amendment U - 123193
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CE SYSTEM 80+ ITAAC Independent Review Comments -

ITAAC No._2.1.6 Reactor Vessel Internals (RVI) Page_] of_4

Comments Resolution

See attached pages for comments.

By: George Y, Cha RQSOIVéa“by:_;hE;JLS«VUF\\
0271171994
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SYSTEM 8047
2.1.6 REACTOR VESSEL INTERNALS
Design Description (C "D>

The Reactor Vesse! Interpals consist of 8 Core Support Barrel Assembly and anp
Upper Guide Structure Assembly. /N

Ve
Thbe Basic Configurations of the CSB and the UGS are as shown, op Figures 2.1.6-1
and 2.1.6-2, respectively. The Reactor Vesse! Interpals are safety-related.

Dimensions of the core support barre! and the upper guide structure assembly are
Lsted in Table 2.1.6-1.

The QoreSdpror{ Bapel {CSBf assembly is suspended from the reactor vessel flange.
Tbe CSB assembly provides support and location positioning for the fuel assembly
lower end fittings. The CSB assembly contains structural elements that provide ap
instrumentatiop guide path from the lower vessel, and bydraulic flow paths through
the vesse! from the inlet nozzles o the upper end of the fuel assemblies.

The core barre! assembly contains a gnd structure which supports the core and
provides flow distribution from the lower plepum region to the bottom of the fuel
assemblies. The core shroud is part of the CSB assembly and provides an eovelope
to direct the primary coolant flow through the core. Instrument pozzies in the gnd
structure provide a guide patb for in<ore instruments from the reactor vessel lower
bead to the fuel assemblies.

The Xppet Gl Butefige LUGSF assembly is supported by the CSB upper flange
and extends into the CSB assembly 10 engage the top of the fuel assemblies. The
UGS assembly provides an insertion patb for the control element assemblies (CEA)
The UGS assembly conteins structural elements which provide both a guide patb and
lateral support for the upper portion of the control element assemblies and extension
shafis in the reactor vessel upper plepum region. The UGS assembly also provides
guide paths for heated junction thermocouple (HJTC) assemblies.

The CSB and UGS sssemblies are designed and constructed in accordance with
ASME Code Section III Subsection NG requirements and are classified Seismic
Category 1. Tbe reactor vessel interpals maintain their iptegrity duniog pormal
operation, transients, and during SSE and design basis accident conditions pot
eliminated by leak-before-break evalustions. The matenal of construction for the
CSB and UGS components is sustenitic stainless stee] with the exception of the
Holdown Ring, which is made of maneasitic stainless sieel. Cobalt base matenal, if
wed. 1s used only for bardsurfacing of wear parts.

The Reactor Vesse) Interpals withstand the effects of flow induced vibration caused
by the operauop of the reactor coolant pumps.

2.1.6 -1- TRIE ]
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SYSTEM 8047
Inspections, Tests, Anslyses and Acceptance Criteris

/@p&iﬁu the inspections, tests, analyses and associaled acceptance
/ critenia 1ot the Reactor Vessel Internals
\

¥t

2.1.6



SYSTEM 804+~

.16

REACTOR VESSEL INTERNALS

TABLE 2.1,

Inspect ions,_Tcsts,_AnulysesLlnd_Ampum_C riferia

Design Commitment

The Basic Configuesiion of the Reacior
Veesrl Internaic 13 8t chown on Figures
216 1end 2,162

The Core Support Barvel and Upper
Cuide Structure sre  designed and
construcied m sccordance with ASME

Code Section [l  Swuhsection NGO
requirements and ere qualified Seicemic
Ceiegory 1.

The Resctor Vessrl interals withstend
the efiscts of flow induced vibrstion
cswend by operstion of the reector

coolant pumps.

38

%)

Inwpoction of the as-beilt Reacior Veesel
internals will he conducted

inspection will he performed of the
ASME Code Section [l roquired
Owner's Review of the ASME Design
RepomDrcment

Accepiance Criteria

For the components and oquipment
shown on Figures 2.1 6-1 and 2.1.6-2,
the 2ebuilt Resclor Vessel Internels
conform with the Basic Configurstion.

The completed ASME Code Section 11
required Owner's Review of the ASME

Design nm.

VN b chsE D o8 Detete "Doconsny

Testing will be performed 1o subjact the
Reactor Vessel internsls to flow induced
vibration. Pre- and posi-test visusi
inspection will be performed on the
Reactor Vessel Internale.

A vibration type teet will be conducted
am the prototyps reactor vessel internals.

3a)

LR}

Testing and inspection results
demonstrate that the Reactor Vessei
Internals retamm their integrity.

A vibration type fest report! existy and
concluder thet the protolype reactor
have nd loose parts as 8 result of the
L8

nnn

by s P9 )




CE B0+ ITAAC Independent Review Comments

ITAAC No._2.1.7 In-core Instrument (ICI) Guide Tube Page ] of _]
! _ Comment s " Resolution
COM Table 2.1.7-1 should be supplemented with fz_.)_«,h ITAAC ;L,-J};[ war,‘(..‘ H.t
appropriate ITAAC (similar to 2.3.1-1, item 10b for . £ ot ot o ASHE
12 Class 1) verifications to confirm ASME Section III it vk el il AdT Wy

Class 1 items shown on figure 2.1.7-1 are designed Aoz popeiks wnll be fen }»\Q )
and constructed properly. ) ‘

See attached mark-up pages. Ar;\_,. -t

By: Ceorge Cha Resclved by: <, Hou




SYSTEM 804 ™

IN-CORE _INSTRUMENT GUIDE TUBE SYS{EM

TABLE 2.1.7-1

Inspections, Tests, Analyses, and Acceptance Criteria

The Basic Configumstion {or the [C]
Guide Tube System is 2z shown on
Figure 2.1.7-1.

The IC1 guide tubes and seal housings
retain their pressure houndary integnty
under internsl pressures that will be
expenenced during service.

Inspections, Tests, Annlyses

inspection of the as-bwit IC! Guide
Tube System configuration will be
conducted.

A pressure test will be conducted on
those portions of the ICl Guide Tube
System required to he pressure tesied by
the ASME Code Section i1

Acceptance Criteris

For the components and equipment
shown on Figure 7.1.7-1, the as-built
ICl Guide Tube System conforme with
the Basic Configurstion.

The results of the pressure test of
ASME Code Section il components of
the ICl guide tubes and seai housings
scceplance criteriz in  ASME  Code
Section (1l Sebscetron NB—

/

-

—

. i

Cdcld‘; e (.ws.shmm’

W/ 1taac 7.3 1-1

1nuy



{f 80+ ITAAC Independent Review Cosments

Comments { Cat ! Resolution
o - —— . = S R T RTINS,
i { (DM fiqure 2.3.3 provides no details on the bass { 1 Aa i
i ! Ci ‘ ;
A i plate slots as described in the design description. | P ¥ P )
. ! : 4 . 2 " s i | “ ve - -
Al | Revise ITAAC item 3 to verify the basic : ’ ”
) ! iy . : | . ITAA .. i
! nfiguration conforms with the "design description”™ | - k - A A
cogntiqura O ™m ~ > 14
. 3 1 onf¢ : i | ‘
5 3 ! 3 - =¥ - o
which includes both text and figures ! . e ,
,; i " £ 4 Y *ra % { -
m—— R —— i — ———— - - e — —————————_——— -«? ...... ———{ e ——————————bareiall
i ! |
i ’
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By: Hai-Bch Wang 504-2958

Resolved

by:_ “
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CE 80+ ITAAC Independent Review Comments

ITAAC No._2.4.2 Annulus Ventilation system

Page _1 of _1_

e e Cat. L Bescisties
1 In CESSAR section 6.2.3.3, page 6.2-42, paragraph 4. 3 ,Q7 i
absorber should be adsorber. ¢
2 The grille on the CESSAR Figure 6.2.3-1 is nct 3
connected to the system duct. /',}74‘4_
AGRER
3 From Acceptance Criteria 3, a 110 sec time L ESS AT g,,*f,,,, YR A N
requirement ie identified. What is the basis and 1 Aas 110 Qe fuy ~ 0.5 /. wilerqu wick
were is it discussed in the CESSAR. U
;‘ A< .-# ’ﬁ“-:c"/-' -..r /p‘t"/. 1{”
5 TARL TL. V/l-/n.f,f Alvq./[. _
ev/ile fFS’AI"")‘.’ heake ,'»/z...;,<f-.7f i
4 Ar B
£
iy " “
3
By: Phillip Ray " Resolved by: _ s
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CESSAR :TINCATION

The system has no containment penetrations.

The system iz 100% redundant, although ducting inside the annulus
is shared.

The system has complete electrical separation between the two
redundant trains. Each train is powered by its respective Class
1E Emergency Diesel Generator.

The Annulus Ventilation System is an engineered safety feature
and is credited in analyzing the consequences of d sis
accidents. No credit has been taken for the carbon/absorbers \in
analyzing the conseguences of a design basis accide

6.2.3.4 Inspection and Testing Regquirements

Test and inspections will be performed to assure and demonstrate
the capability of components and the system to perform the
assigned function in accordance with design criteria. Bypass
leak paths will be tested by local leak rate tests as defined in
Appendix J of 10 CFR 50.

6.2.3.4.1 Manufacturer Testing

The manufacturer will be required to verify by appropriate tests
the following:

A. High Efficiency Filters:
Testing in compliance with Regulatory Guide 1.52. HEPA
filters will be tested for efficiency, initially at the
factory and at the USNRC Quality Assurance Station in
accordance with MIL-STD=-282.
B. Fan:
Certified head and fiow characteristics.
6.2.3.4.2 Bystem Testing and Inspection
Operational testing will be performed prior to initial startup to
demonstrate proper functioning of the systen. Testing will
include the following:

A, lLeak tightness of components and system to be in accordance
with ASME N510.

B. System functional test (flow, vacuum pressure)

£ HEPA filter efficiency test.

Amendment Q
6.2+42 June 30, 1993
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ihb)

242

Design Commitment

The Basic Configuration of the AVS s
a3 shown on Figure 2.4 2-§

Fsch AVS filtration wunit
particulate matter.

Tmoves

Each Division has dampers to modulsie
exhaust sir to mswntan negative pressura

within the snaulus relative to
stmosphere when the AVS u s
operstion.

Safety-related AVS components are
powersd from theiwr respective Class |E

Drvision.

Independence is provided between Class
1E Divisions, snd between Class {E
Divisions and non-Class 1E equipment,
in the AVS.

Active components of the two Divicions
of the AVS are physically separsted

4 5)

4.b)

TABLE 242-1

ANNULUS VENTILATION SYSTEM

Inspections, Tests, Analyses

Inspection of the asbwmit AVS
configurstion will be conducted.

Testing and enslymis will he performed
on each AVS filtrstion umit to deternune
filter efficiency.

Testing will be performed on each

Division to messure annuius pressurs

during AVS operstion.

Testing will be performed on the AVS

svstem by providing & test s:gnal 1 only
one Class 1E Division st 2 ime.

inspection of the as-instailed Clase 1E
Divisions ins the AV S wiil be performed.

Intpection of the ss-bmli mechamcal
Divistons will be performed.

49

r4.b)

For the components and equipment
chown on Figure 2.4.2-1, the as-bwilt
AVS conforms with  the Basic
Configurstson.

The AVS filter 2fficiency is grester than
or equal to 299% for particulsts matter
grester than 0.3 mscrons.

The AVS achieves s negative pressure
in the snnulus grester than or equsl to
0.25 inches water gsuge relative to
stmosphers within 110 seconds.

Within the AVS, a test signal exists only

8t the egquipment powered from the
Class 1E Division under test.

Physical separation cuists between ( ass
1E Divisions in the AVS. S .on
exists hetween Class it Divas and
non-Class 1E equipmest in the AVS.

The sctive compomests of the two
mechanical Divisions of the AVS are
separated by & Divisional wall or & fire
barner.

1’n3xn



CESSAR ZiiiFicanion

E. Essential equipment, fans, dampers and ductwork will be
manufactured in accordance with the ASME/ANSI AG-1-1988
Standards.

F. Ductwork conforms to HVAC Duct Construction Standards - Metal
and Flexible (SMACNA), 1985.

G. High efficiency particulate air (HEPA) filters conform to

ERDA-76~21 "Nuclear Air Cleaning Handbook."

H. carbon filter media, Nuclear Grade as defined by The Institute
for Environmental Sciences.

1. RG 1.52, Design, Testing and Maintenance for Post Accident
Engineered-Safety-Feature Atmosphere Cleanup System Air
Filtration and Adsorption Units of Light-Water~Cocled Nuclear
Power Plants.

Js RG 1.140, Design, Maintenance and Testing Criteria for Nermal
Ventiilation Exhaust System Air Filtration and Adsorption Units
of Light-Water~Cooled Nuclear Power Plants.

6.2.3.2 Bystem Description

Twe redundant ventilation systems are provided as shown in Figure
6.2.3-1. Each system consists of a fan, a filter train, associated
ductwork, dampers, and controls as necessary to accomplish the
design function,. Each filter train consists of a moisture
eliminator, electrical heater, prefilter, an absolute filter, a
carbon filter, and a post filter.

The two annulus ventilation systems share one duct in the upper
portion of the annulus and one duct in the lower portion of the
annulus. Therefore, there is one common duct in the upper annulus
and one common duct in the lower annulus for both systems. The
evaluations of the upper and lower distribution ducts will be given
at a later date.

These distribution ducts contain grilles for annulus air intake and
exhaust. The grilles of the upper distribution ducts draw air in
from the annulus. This air passes through the moisture eliminator
and the filter train before reaching the suction of the ventilation
fan. The fan directs air either to the unit vent or both the unit
vent and the lower annulus distribution duct. The grilles of the
lower distribution ring expel air into the annulus.

The system is reguired to achieve a negative pressure in %Qe

annulus greater than or equal to 0.25 inches of water gauge

“system will discharge suffivient air from the annulus to the unit |

vent to create a negative pressure of approximately -0.5 in. water

| gauge with respect to the outside atmosphere after a LOCA. [ The

WRulUe ventilation distribution ducts permit the mixing of
in-leakage in as large a volume as possible.

Amendment U

pDecember 31, 1993

\
)
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CE80+ ITAAC Independent Review Comments

ITAAC No. 2.4.3 Combustible Gas Control in Containment Page 1 of 1

Rgsolution

ITAAC item #5 requires connection of the hydrogen
recombiner units to the Containment Hydrogen
Recombiner System; however, the CDM does not contain Z 3
this. Section 6.2.5.2.1 of the CESSAR DC gives a
description of the connection. This needs to be
added to the design description.

t 2. ITAAC item #7 states that, "forty hydrogen igniters AL . P12 AR )
to be powered by one Division of Class 1E power | Ao sp~pf
sources...." CESSAR DC sectiens 6.2.5.1.2 (b) and
6.2.5.2.2.3 requires thirty four hydrogen igniters
per Division of power. Amendment U, Dec. 31, 1993
updated the change; however, the ITAAC was not

I
|

By:Serita Sanders 504-2956




SYSTEM 804+ ™

TABLE 2.4.3-1{Continved)

COMBUSTIBLE GAS CONTROL SYSTEM
Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Hydrogen recombiner units can be
connecied to the CHRS.

At least 80 hydrogen igniters are
provided.

Forty hydrogen igniters are powere' by
one Division of Class | E power sources,
of which at least |7 cen be powered by
the Class |E battenes. Forty hydrogen
igniters are powersd by the other
Division of Class 1E power sources, of
which st least 17 can be powered by the
Class |E hatteries,

Inspections, Tests, Analyses

Testing to connect hydrogen recombiner
units will be performec.

Inspection for the number and locstion
of igniters will be performed.

Testing will be performed to deterrune
number of igniters that can be energized
from each Division of Class 1E power
be energized from each Divimon of
Class 1E batteries.

Acceptance Criteria

Hydrogen recombiner units can be
connected.

At least 20 hydrogen igniters are
provided. The igniters are generslly
located as shown i Figures 2.4.3-2
through 2.4.3-6.

At jeast 40 hydrogen igniters are

powered from each Division of Class lEJJ{
power sources. At least 17 igniters tun

each

Nwmw vxT Class \\él{’f.y‘

1E batternies.
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CE SYSTEM B0+ ITAAC independent Review Comments

ITAAC No._2.4.5 Contajinment lsolation System (C1S)

Page_1 of_2}

Comments

Resolution

raite 10-8.92-( U hah 1c ade@ udd

4 Table 2.4.5-2 Items 13, 14, 15, 16 listed
the check valves with "Note 4" which
signifies a code class break. P&ID Figure
6.3.2-1C does not show such code class
break. Suggest to delete Note 4.

s Hh rEseAk . Mowever.
o X felele Nolad . Delels

Wl/f/ 7{4 ,oyf'f-” ﬂgf«(; )'o'r-(rvo.u_sfeur

5 Table 2.7.5-2 Items 17 & 18 are Arrangement
11 whicn showed the inside containment
isolation valves as ASME Section III Code
Class 2, whereas CESSAR Fig 6.3.2-1C showed
the same valves as Code Class 1 valves.
Please resolve discrepancy.

A Iree

By: _George Y. Cha
02/0771994

Resolved by: Z}cg'é;
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CFE SYSTFM R0+ ITAAC Indepondent Review Comments

ITAAC No. 2.4.5 Containment Isolation System (CIS)

Page_ 3 of 21

Comment

See attached pages 17 to 19 for typos.

Table 2.4.5=2:

A) Item 20, this is Item 36 of CESSAR Table
6.2.4-1, and Containment Penetration 99 of
Figure 6.8-3.

B8) Item 91, this is Item 38 of CESSAR Table
6.2.4-1, and Containment Penetration 98 of
Fiqure 9.3.4-1 sh 2 of 4.

Please resolve these discrepancies.

Table 2.4.5~2 item numbers corresponded to
the Containment Penetration Numbers similar
to CESSAR Table 6.2.4-1 up to and included
Item 35. Item numbers greater than 35 are
no longer in agreement. The deviation of
higher numbers must be resolved so that the
correspondence is reestablished for all of
the CDM item numbers to penetration
numbers.

14

A statement of purpose for Table 2.4.5-2 in
the text portion of the CDM similar to that
of Figure 2.4.5-1 and Table 2.4.5-1 is
needed.

By:_George Y. Cha
02/11/1994

4

Resolved by: J«f o
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TARBLE 24, | {(Continued)

F: Note 1) Note 79 Note ¥
B a i
Clonas On Valve
Mam Sarvicn Valve cias Clasure
No Arrangsmant {Yec Nol Time
on CIAR
L1 Division 1 Hydrogen flaccmbiner Diacharge to Containment 2 You
Namotaly Opsrated 50 wac
Chack Valvs
A Division 2 Hydrogen Racombiner Discharge to Containmant 2 Yeu
{nemotely Opersted ! #0 sac
Check Valve | 3 s
r LE] Stesrm Gensrstor Wet Layup Pecirculation Return to Steam Ganamstor #1 4 Ny
Manusl Valve -
{Check Vatve T
ag Steam Generstor Wat Layup Recirculation Return to Steem Genarstor #2 4 No
'u-uu Vaive =
Cheack Vaive
°0 St IRWST Boron Recovery Supply to CVCS 1 Yoe ﬁ
flamotely Opersted B0 e
Pemotely Opersted A0 sec
9t CVCS IPWST Boron Recovery Return 2 Yas
Narmotety Operated 60 sec
Check Vaive = i
NOTES:
,{ 1. Valve arrangements are in s~cordance with the Containment Isolation valve configurations shown on Figure 24 5.1
%b" 2. Paé;gtsaph Number 3 of the General Provisions (Section 1.2} applies to Containment isolation valves which recaive
‘ p“ . a 4
3 Adash (- tes NOT APPLICABLE e —
“Not a containment isolation valva; shown only to establish ASME Code Saction il class break locnion)
il \_\——
2458 - 13- nun

22 O Inyd



SYSTEM 80+

CONTAINMENT

AUTONATIC OF
REMOTELY OPERATEL
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s -W_C:;E: e L

REWMOTELY

OPERAT "n..‘

h-ﬂ

T, W W !ﬂﬁp

51 (PAGE 3 OF 4)
N VALVE CONFIGURATION




SYSTEM 80+ ¥ CONTAINMENT

INSIDE l OUTSIDE

ALTY OMAT
OR REMOTE
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' ALT OMLA TX
‘ OF REMOTELY
: i OFPERATEL
‘ ' v
i /‘
b 4 =
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AN |
e ensmeny EnoTE s T IEYErT
e - 5 . L——..u..........._.-i

NOTE 3 |
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CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No._2.4.6 Containment Spray System (CSS) Page_1i of_1

Comments

1 Page 2, 6th paragraph and Figqure 2.4.6-1 1 5
showed that "The CSS pumps are started upon 4
receipt of a containment spray actuation
signal (CSAS),~--.", whereas in various
CESSAR sections (6.5.1.1, 7.3.1.1.10.2,
7.3.2.2.1) and P&ID Figure 6.3.2-1 showed
that "The containment spray pumps starts
upon the receipt of a Safety Injection
Actuation Signal (SIAS) or a Containment
Spray Actuation Signal (CSAS)."

Please resolve this discrepancy.

2 | Page 2 paragraph 7 discussed MOVs with 1 Teu A%ifir
active safety function. Does this statement )
apply to all MOVs of Figure 2.4.6-1? Please
confirm.

By:_George Y. Cha Resolved by: . .
0172171994 ) 7



CE80+ ITAAC Independent Review Comments

s

Figure 2.5.1-2, "PPS Interconnection” does not clearly specify 2
coincidence/bistable processors per channef. See 2.5.1, Pg |
{attached}.

2 Page | of design description states that the Interface and Test 1 [
processor communicates with the bistable trip processors and
coincidence processors. Figure 2.5.1-2 indicates that the [TP
communicates with the Core protection calculator, control room and
remote shutdown panels, ESF-CS, maintenance and test panel and the
initiation logics. The design descniption should be clarified. See
Figure 2.5.1-2 (attachesd).

3 Page 2 of CDM states that EMI qualification is applied to equipment |
with known EMI susceptibility based on operating environment and/or
inherent design charactenstics. How 1s “known susceptibility” to be
deterruned? Suggest revising statement to: EMI qualification 1s
applied for equipment based on the operating environment and/or
inherent design charactenistics. See also CE SSAR 7.2.1.2 Design
Bases (attached).

4 Page 2 states that a site survey will be performed upon completion of 2
system installation. This should be clarified to state whether this 1< a
control room or plant wide survey. A commitment to update/review
the EM! map based on equipment or environmental changes would bhe
appropriate to include in the design description (external and internal

PP ———

te the plant).
5 Deleted
6 Page 3. ltem c references a graded approach to software development | 2

based on relative importance to safety. The details of this need to be
amplified in the CESSAR (i.e gumding industry standards, applicability
to RPS)

e ——

é,___.—a RIS TP ————




Page 3. Commercial dedication (software/hardware) acceptance
criteria may be interpreted as less ngorous than that specified for PPS.
See Page 2, ltems 2 and b. Clarnification 1s needed as to whether the
reference to commercial grade software 1s limited only to the software
required for system development {programnung language, operating
system)? The reference to PPS software also needs clanficstion (see
attached).

-t

Page 3. Setpoint methodology item b references design basis events,
instrument accuracy and drift. Design description (and CESSAR)
should be sugmented to include 8 commitment for measurement and
test equipment accuracy {(confirmation that setpoint sssumptions reflect
actual plant surveiliance M&TE practices).

Page 6. First sentence add abbreviation to "reactor trip switchgear®
{(RTSG) or (RTSS) to be consistent with Figure 2.5.1-1, and 2.5.1-2.
See CE SSAR 7.2.1.1, 2nd paragraph (attached).

10

Figure 2.5.1-2. The figure indicates that communication between the
CPC and the ITP and ITP to coincidence processors 1S in only one
direction. Is this correct? Core protection caiculator output is unclear
{drafting error). The comcidence processors {Figure 2.5.1-2) indicate
two output paths. What is the distinction between the two? (it
appears that the initiation logic block should be split to represent ESF
logic in the figure and be consistent with Figure 2.5 1-3. In Figuse
2.5.1.-1 the RTSG is shown feeding the CEDMCS. Figure 2.5.1-2
states CEDMS. The design description references the CEDM system
(see Page 5, last paragraph)? System notations are not consistent.
(see attached)

i1

CE SSAR 7.1.2.2. Page 7.1-2 lists Reactor Trip switchgear System
(RTSS) the CDM lists Reactor Trip Switchgear (RTSG). See 2.5.1,
Page 6, first paragraph. (attached-see @ above) These should be made
consistent.

CE SSAR 7.1.2.15. List conformance to RG 1.11. This should be
Safety Gude 11.

13

CE SSAR 7.1.2.15, Safety Guide 11. The containment pressure
transmitters and mnstrument lines located outside of containment are
considered part of containment. This is an exception to the safety
guide and should be justified. Suggest Section "B” of the safety
guide. Instrument lines are field run and designed. An ITAAC
verification should be considered (see attached).

14

CE SSAR 7.1.2.22, Conformance to RE 1.62. This section
paraphrases the RG but does not specify manual initiation at the
“system level” as discussed in the RG. (see attached) This aspect
should be addressed.




15 CE SSAR 7.2.1.1, states that the fourth channel is a spare whiie 1 NG
mamntaining a two out of three system. Is the CE80+ to be heensed
as a 3 channel plant? Wiil a channel be allowed to be m bypass
indefinitely? [s this supported by analysis? FMEA? Do the TS
surveillance AOTS and surveillance intervals reflect the sbove? Please
clanify. Alsosee 7.2.1.1.7 and TS 3.3.2 attached.

16 Typos - See attached. 3

17 CE SSAR 7.2.1.1.8, Page 7.2-27 states that alternate bistable tnips are | 2
avaiiable should the immtial tnp function fail (functional diversity).
This is accomplished by assuring that backup trips are not processed
through the same PPS processor or bistable processor. There should
be an ITAAC entry for this design feature. See 7.2.1.18 attached.

18 TS surveillance requirements need to be revised to specify the allowed | 2
outage time for surveillance (channel functional test or cahibration) TS
Table 3.3.2-1.

19 CE SSAR 7.2.1.1.9.2, Page 7.2-31. Automatic bistable testing states | 2

that the test task removes the test signal before the initiation circuit
timer runs out. It 1s 2iso stated that should the test mput signal not be
removed by the automatic test the timing logic buiit into the histable
trip logic will remove it. The action of the test <ircuit is not clear. Is
the bistable timing logic designed to run out before the mitiation
r circuit timer? Can tiie initiation circuit respond to a test signal should
the test input signal not be removed? Is spunous actuation possible?
Can the bistable be locked out during testing such that the bistable
cannot respond to a valid input signal” The CESSAR needs to be
clanfied accordingly.

CE SSAR 7.2.1.1.9.8, ltem B, references on-line spectral analysis for | 2
measuring analog sensor response time. What is the justification and
bases for this test methodology? (See attached). This reference
should be considered for inclusion in the CESSAR.

]

| 21 Revise the design description as-marked to be consistent with i
Technical Specification description of tnp setpoints.

By: Cli t Resolved by:




SYSTEM 80+

2.51

2.5.1

PLANT PROTECTION SYSTEM

Design Description

The Plant Protection System (PPS) is a safety related instrumentation and control
system which initiates reactor trip, and actuation of engineered safety features in
response to plant conditions monitored by process instrumentation. Initiation signals
from the PPS logic are sent 1o the reactor trip switchgear and to the Engineered
Safety Features - Component Control System (ESF-CCS) to actuate protective
functions.

The PPS is located in the nuclear island structures.
The Basic Configuration of the PPS is as shown on Figure 2.5.1-1.

The PPS and the electrical equipment that initiate reactor trip or engineered safety
feature actuation are classified Seismic Category L

The PPS uses sensors, transmitters, signal conditioning equipment, and digital
equipment which performs the calculations and logic to generate protective function
initiation signals.

The PPS features and equipment are software programmable processors, that operate
with fixed sequenced program execution, and fixed memory allocation tables. There
are two bistable processors per channel which provide separate trip paths where
multiple sensors are available to detect the same transient.

There are two coincidence processors per channel each providing a local coincidence
logic (LCL) for each assigned bistable trip function. Each coincidence processor has
dedicated remote multiplexing from each bistable processor.

The Interface and Test Processor (ITP) communicates with the bistable trip
processors, and coincidence processors. Separation is provided between protective
(safety critical) PPS processing functions and auxiliary functions of man-machine
interfaces, data communications, and automatic testing.

Data communication networks support the transmission of safety critical data on a
continuous cyclical basis independent of plant transients.

The PPS equipment is classified Class 1E.
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2.5.1

2.5.1

PLANT PROTECTION SYSTEM

Design Description

The Plant Protection System (PPS) is a safety related instrumentation and control
system which initiates reactor trip, and actuation of engineered safety features in
response 1o plant conditions monitored by process instrumentation. Initiation signals
from the PPS logic are sent to the reactor trip switchgear and to the Engineered
Safety Features - Component Control System (ESF-CCS) to actuate protective
functions.

The PPS is located in the nuclear island structures.
The Basic Configuration of the PPS is as shown on Figure 2.5.1-1.

The PPS and the electrical equipment that initiate reactor trip or engineered safety
feature actuation are classified Seismic Category L

The PPS uses sensors, transmitters, signal conditioning equipment, and digital
equipment which performs the calculations and logic to generate protective function
initiation signals.

The PPS features and equipment are software programmable processors, that operate
with fixed sequenced program execution, and fixed memory allocation tables. There
are two bistable processors per channel which provide separate trip paths where
multiple sensors are available to detect the same transient.

There are two coincidence processors per channel each providing a local coincidence
logic (LCL) for each assigned bistable trip function. Each coincidence processor has
dedicated remote multiplexing from each bistable processor.

The Interface and Test Processor (ITP) communicates with the bistable trip
processors, and coincidence processors. Separation is provided between protective
(safety critical) PPS processing functions and auxiliary functions of man-machine
interfaces, data communications, and automatic testing.

Data communication networks support the transmission of safety critical data on a
continuous cyclical basis independent of plant transients.

The PPS equipment is classified Class 1E.
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The reactor protective system sensor response times, reactor
trip delay times, and analysis setpoints used in Chapter 15
are representative of the manner in which the RPS and
associated instrumentation will operate. These guantities
are used in the transient analysis documented in Chapter 15.
Note that the reactor trip delay times shown in Chapter 15
do not include the sensor response times. Actual RPS
egquipment uncertainties, response times and reactor trip
delay times are obtained from calculations and tests
performed on the RPS and associated instrumentation. The
verified system uncertainties are factored into all RPS
settings and/or setpoints to assure that the system
adequately performs its intended function when the errors
and uncertainties combine in an adverse manner.

J . All system components are gualified for gnvironmental and
seismic conditions in accordance with JIEEE Standard
323-1983, and IEEE Standard 344-1987. Compliance 1is
addressed in Sections 3.10 and 3.11, respectively. In
addition, the system is capable of performing its intended
function under the most degraded conditions of the energy
supply, as addressed in Section 8.3.

K. Ssystem components with known susceptibility are gualified
according to an established plan for electromagnetic
compatibility (EMC) that requires the equipment to function
properly when subjected to electrical surges,
electromagnetic interference (EMI), electrostatic discharge
(ESD) and radio frequency interference (RFI) . EMI
qualification is performed in accordance with applicable
requirements of MIL-STD-461C, 1986 (Sections RS03, RS02,
CsS01, ©€S02 and CS06), "“Electromagnetic Emission and
Susceptibility Regquirements for the Control of
Electromagnetic Interference." Radiated and conducted EMI
envelopes are established for gqualification. A site-
specific EMI survey is then performed to ensure that system
exposure to EMI is within gualification envelope limits.

L. The RPS is considered a vital system. Vital instrumentation
cabinet doors are locked and equipped with "door open"
alarms. Refer to Chapter 13, Appendix 13A for additional
details.

7.2.1.3 Bystem Drawings

The RPS MCBDs, signal logics, block diagrams, and test circuit
block diagrams are shown in Figures 7.2-1 through 7.2-30.

7.2.2 ANALYBIEB

7.2.2.1 Iptroduction

The RPS is designed to provide the following protective
functions:

Amendment T
7.2=39 November 15, 1993
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2.5.1

An environmental qualification program assures the PPS equipment is able to perform
its intended safety function for the time needed to be functional, under its design
environmental conditions. The environmental conditions, bounded by applicable
design basis events, are: temperature, pressure, humidity, chemical effects, radiation,
aging, seismic events, submergence, power supply voltage & frequency variations,
electromagnetic compatibility and synergistic effects which may have a significant
effect on equipment performance. The environmental qualification of PPS equipment
is achieved via tests, analyses or a combination of analyses and tests.

EMI qualification is applied for equipment with known EMI susceptibility based on
operating environment and/or inherent design characteristics.

The PPS is qualified according to an established plan for Electromagnetic
Compatibility (EMC).

The qualification plan requires the equipment to function properly when subjected
to the expected operational electrical surges, electromagnetic interference (EMI),
electrostatic discharge (ESD), and radio frequency interference (RFT).

The equipment to be tested will be configured for intended service conditions.

A site survey is performed upon completion of system installation to characterize the
installed EMI environment.

PPS seftware is designed, tested, installed and maintained using a process which:

a. Defines the organization, responsibilities, and software quality
wsurance activities for the software engineering life cycle that
provides for:

¢  establishment of plans and methodologies

specification of functional, system and software requirements and
standards, identification of safety critical requirements

design and development of software

software module, unit and system testing practices

installation and checkout practices

reporting and correction of software defects during operation

b. Specifies requirements for:

e software management, documentation requirements, standards, review
requirements, and procedures for problem reporting and corrective
action

. software corfiguration management, historical records of software, and
control of software changes

«2- 1230
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2.5.1

An environmental qualification program assures the PPS equipment is able to perform
its intended safety function for the time needed to be functional, under its design
environmental conditions. The environmental conditions, bounded by applicable
design basis events, are: temperature, pressure, humidity, chemical effects, radiation,
aging, seismic events, submergence, power supply voltage & frequency vanations,
electromagnetic compatibility and synergistic effects which may have a significant
cliect on equipment performance. The environmental qualification of PPS equipment
is achieved via tests, analyses or a combination of analyses and tests.

EMI qualification is applied for equipment with known EMI susceptibility based on
operating environment and/or inherent design characteristics.

The PPS is qualified according to an established plan for Electromagnetic
Compatibility (EMC).

The qualification plan requires the equipment to function properly when subjected
to the expected operational electrical surges, electromagnetic interference (EMI),
electrostatic discharge (ESD), and radio frequency interference (RFT).

The equipment to be tested will be configured for intended service conditions.

A site survey is performed upon completion of system installation to characterize the
installed EMI environment.

PPS software is designed, tested, installed and maintained using a process which:

a Defines the organization, responsibilities, and software quality
assurance activities for the software engineering life cycle that
provides for:

. establishment of plans and methodologies
specification of functional, system and software requirements and
standards, identification of safety critical requirements

e  design and development of software

¢  software module, unit and system testing practices

e installation and checkout practices

. reporting and correction of software defects during operation
b. Specifies requirements for:

. software management, documentation requirements, standards. review
requirements, and procedures for problem reporting and corrective
action

. software configuration management, historical records of software. and
control of software changes

o 12:31.93




Incorporates a graded approach according to the software's relative

e  verification & validation, and requirements for reviewer independence
c
@ importance to safety.

The use of commercial grade computer hardware and software items in the PPS is
accomplished through a process that has:

e requirements for supplier design control, configuration management,
problem reporting and change control;
review of product performance;
receipt acceptance of the commercial grade item;
final acceptance, based on equipment qualification and software
validation in the integrated system.

Setpoints for initiation of PPS safety-related functions are determined using
methodologies which have the following characteristics:

a) Requirements that the design basis analytical limits, data, assumptions,
and methods used as the bases for selection of trip setpoints are
specified and documented.

b) Instrumentation accuracies, drift and the effects of design basis
transients are accounted for in the determination of setpoints.

xwb) The method utilized for combining the various uncertainty values is
specified.
d) Identifies required pre-operational and surveillance testing.
€) Identifies performance requirements for replacement of setpoint

related instrumentation.

f The setpoint calculations are consistent with the physical configuration
of the instrumentation.

Reactor Trip Initiation Function

Process instrumentation, the Plant Protection Calculators (PPCs), the Core Protection
Calculators (CPCs) and the reactor trip switchgear function to initiate an automatic
reactor trip. The process instrumentation provides sensor data input to the PPS
which monitors the following plant conditions to provide a reactor trip:

Reactor Power - High

Reactor Coolant System Pressure - Low or High
Steam Generator Water Level - Low or High

2.5.1 «3- 12-31-90
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An environmental qualification program assures the PPS equipment is able to perform
its intended safety function for the time needed to be functional, under its desigu
environmental conditions. The environmental conditions, bounded by applicable
design basis events, are: temperature, pressure, humidity, chemical effects, radiation,
aging, seismic events, submergence, power supply voltage & frequency variations,
electromagnetic compatibility and synergistic effects which may have a significant
effect on equipment performance. The environmental qualification of PPS equipment
is achieved via tests, analyses or a combination of analyses and tests.

EMI qualification is applied for equipment with known EMI susceptibility based on
operating environment and/or inherent design characteristics.

The PPS is qualified according to an established plan for Electromagnetic
Compatibility (EMC).

The qualification plan requires the equipment to function properly when subjected
to the expected operational electrical surges, electromagnetic interference (EMI),
electrostatic discharge (ESD), and radio frequency interference (RFI).

The equipment to be tested will be configured for intended service conditions.

A site survey is performed upon completion of system installation to characterize the
installed EMI environmen®.

PPS software is designed, tested, installed and maintained using a process which:

a. Defines the organization, responsibilities, and software quality
assurance activities for the software engineering life cycle that
provides for:

e  establishment of plans and methodologies

specification of functional, system and software requirements and
standards, identification of safety critical requirements

design and development of software

_oftware module, unit and systews testing practices

installation and checkout practices

reporting and correction of software defeces during operation

b. Specifies requirements for:

. software management, documentation requirements, standards, review
requirements, and procedures for problem reporting and corrective
action

e software configuration management, historical records of software. and
control of software changes
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verification & validation, and requirements for reviewer independence
Incorporates a graded approach according 10 the software’s relative
importance to safety.

The use of commercial grade computer hardware and software items = ““e PPS is
accomplished through a process that has:

Setpoints for
methodologies

a)

b)

€)

€)

L

requirements for supplier design control, configuration management,
problem reporting and change control;

review of product performance;

receipt acceptance of the commercial grade item;

final acceptance, based on equipment qualification and software
validation in the integrated system.

initiation of PPS safety-related functions are determined using
which have the following characteristics:

Requirements that the design basis analytical limits, data, assumptions,
and methods used as the bases for selection of trip setpoints are
specified and documented.

Instrumentation accuracies, drift and the effects of design basis
transients are accounted for in the determination of setpoints.

The method utilized for combining the various uncertainty values is
specified.

Identifies required pre-operational and surveillance testing.

{dentifies performance requirements for replacement of setpoint
related instrumentation.

The setpoint calculations are consistent with the physical configuration
of the instrumentation.

r T itiatio

Process instrumentation, the Plant Protection Calculators (PPCs), the Core Protection
Calculators (CPCs) and the reactor trip switchgear function to initiate an automatic
reactor trip. The process instrumentation provides sensor data input to the PPS
which monitors the following plant conditions to provide a reactor trip:

Reactor Power - High
Reactor Coolant System Pressure - Low or High
Steam Generator Water Level - Low or High

-3. 1231493
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2.501

.
C.

verification & validation, and requirements for reviewer independence

Incorporates a graded approach according to the software’s relative
importance to safety.

The use of commercial grade computer hardware and software items in the PPS is
accomplished through a process that has:

Setpoints for

requirements for supplier design control, configuration management,
problem reporting and change control;

review of product performance;

receipt acceptance of the commercial grade item:

final acceptance, based on equipment qualification and software
validation in the integrated system.

initiation of PPS safety-related functions are determined using

methodologies which have the following characteristics:

a)

® -

c)

d)

e)

f)

Requirements that the design basis analytical limits, data, assumptions,
and methods used as the bases for selection of trip setpoints are
specified and documented.

Instrumentation accuracies, drift and the effects of design basis
transients are accounted for in the determination of setpoints.

The method utilized for combining the various uncertainty values is
specified.

Identifies required pre-operational and surveillance testing.

Identifies performance requirements for replacement of setpoint
related instrumentation.

The setpoint calculations are consistent with the physical configuration
of the instrumentation.

B ¢ Tri l‘ E .

Process ir.:.rumentation, the Plant Protection Calculators (PPCs), the Core Protection
Calculators (CPCs) and the reactor trip switchgear function to initiate an automatic
reactor trip. The process instrumentation provides sensor data input to the PPS
which monitors the following plant conditions to provide a reactor trip:

Reactor Power - High
Reactor Coolant System Pressure - Low or High
Steam Generator Water Level - Low or High
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1. PPS EQUIPMENT SHOWN ON THE FIGURE IS CLASS 1E.

2. PPS EQUIPMENT IS POWERED FROM CLASS 1E SUPPLIES.

3. EACH PPS CHANNEL (4 IN NUMBER) IS POWERED FROM A SEPARATE CLASS 1E BUS.

FIGURE 2.5.1-1
PPS CONFIGURATION
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REACTOR PROTECTIVE SYSTEM

DEBCRIPTION

gystem Description
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2.5.1
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The reactor trip switchgear can be tripped manually from the Main Control Room or
the Remote Shutdown Room. The manual reactor trip uses hardwired circuits which
are independent of the PPS$ bistable and coincidence processors. Once a reactor tnp
has been initiated, the breakers in the reactor trip switchgear latch open.

Upon coincidence of two like signals indicating a condition for generating an ESFAS,
the ESF initiation logic transmits the respective initiation signal to the ESF-CCS.

The PPS interfaces in the Main Control Room allow for manual activation of each
of the ESF initiating signals input to the ESF-CCS. The PPS interfaces in the
Remote Shutdown Room allow fcr manual activation of the initiating signals for Main
Steam Isolation. Manual activation of these initiating signals is independent of the
PPS bistable and coincidence processors.

The PPS operator’s modules at the Main Control Room, the Remote Shutdown
Room and at the maintenance and test panel allow operators to enter trip channel
bypasses, operating bypasses, and variable setpoint resets. These modules provide
indication of bypass status and bistable trip and pre-trip status.

Manual control capability for the PPS is transierred from the Main Control Room to
the Remote Shutdown Room upon actuation of the Master Transfer Switches via
signals from the ESF-CCS for all control functions except reactor trip. The manual
reactor trip switches are active in both locations at all times. Provision for
transferring PPS control capability back to the Main Control Room is provided at the
maintenance and test panel.

Loss of power to, or disconnection of a reactor trip path component in a PPC or CPC
will cause a trip initiating state to be detected in a downstream component in that
channel.

Periodic testing to verify operability of the PPS can be performed with the reactor at
power or when shutdown without interfering with the protective function of the
system. Overlap in individual tests assures that all functions are tested from sensor
input through 10 the actuation of a reactor trip circuit breaker and to the generation
of protection function initiation signals provided to the ESF-CCS.

The ITP monitors the on-line continuous automatic PPC and CPC hardware testing
and performs on-line periodic automatic software logic functional testing of PPS logic.

Where automatic testing is implemented in the PPS, it does not degrade the
capability of the PPS to perform its protective function. Indication of the automatic
test system status and test results are provided to the operator via the Interface and
Test Processor interface to the DIAS and DPS.

-6 - 123193
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Initiation Logic

Reactor Trip Switchgear

Interface and Test Processor

Operator's Modules

Switches for Manual Activation of Reactor Trip Signals
Switches for Manual Activation of ESF Initiating Signals

Figure 2.51.2 shows the plant systems in which process instrumentation is
implemented for generation of the sensor signal input to the PPS. Limit logic for
process-value to setpoint comparison is implemented in bistable processors in each
channel. The bistable processors generate trip signals based on the channel digitized
value exceeding a digital setpoint. The PPS maintenance and test panels provide the
capability for trip limit setpoirt changes. Limit logic for calculated departure from
nucleate boiling ratio and high. linear heat generation rate are implemented in each
channel in a section of the T PS referred to as the Core Protection Calculator (CPC).

The trip output signals of tke bistable processors and the CPC in each channel are
sent 1o the local coincidence logic processors in all four PPS channels. Therefore, for
each trip condition, the local coincidence logic processor in each channel receives four
trip signals, one from its associated bistable processors or CPC from within the
channel, and one from the equivalent bistable processors or CPC located in each of
the other three redundant channels. The coincidence processors evaluate the local
coincidence logic based on the state of the four like trip signals and their respective
bypasses. A coincidence of any two like trip signals is required Lo generate a reactor
trip oc ESF initiation signal.

Operating bypasses are implemented in the PPS to provide for the bypass of trip
functions which are plant mode specific. These bypasses are manually activated. The
PPS automatically removes an operating bypass if the plant approaches conditions for
which the associated trip function is designed to provide protection. Bistable trip
channel bypasses allow one channel of the bistable inputs to the coincidence
processors 10 be bypassed for each trip function. This converts the local coincidence
logic to two-out-of-three coincidence for each trip function for which a bistable trip
channel bypass is initiated. For each trip function, the PPS allows only one bistable
trip channel to be bypassed at a time.

Upon coincidence of two like signals indicating one of the conditions for reactor trip,
the PPS logic initiates actuation of a channel of the reactor trip switchgear. As shown
on Figure 2.5.1-2, actuation of a selective two single channels of the reactor trip
switchgear is required to cause a reactor trip. The reactor trip switchgear breakers
interrupt power to the Control Element Drive Mechanism (CEDM) coils, allowing
all Control Element Assemblies to drop into the core by gravity.
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SAFETY GUIDE 11

INSTRUMENT LINES PENETRATING PRIMARY REACTOR CONTAINMENT

A. Introduction

General Design Criteria 55 and 56 require
that each line that penetrates primary reactor
containment and is part of the reactor coolant
pressure boundary or that is connected directly
to the containment atmosphere have one auto-
matic valve inside and one automatic valve
outside containment “unless it can be demon-
strated that the design is acceptable on some
other defined basis.' This guide describes a
suitable basis which may be used to implement
General Design Criteria 55 and 56 for demon-
strating the acceptability of a particular group
of these lines, namely, instrument lines.

B. Discussion

Valving provided for each inatrument line
penetrating or connected to primary reactor
containment must reflect the importance of two
safety functions: (1) the function the line
performs and (2) the need to maintain contain-
ment leaktight integrity. The probability of
achieving the first function is enhanced by
inclusion of fewer valves (e.g., one rather than
two), whereas that of the second function is
enhanced by additional valves,

In the event of a rupture of any component
in the instrument line outside primary contain-
ment. it is important to assure that the integ-
rity and functional performance of secondary
conta;nment and ita associated filtration sys-
tems are mamtained. 1t is also desirable to
keep the rate and extent of coolant loss from
the ruptured component within the capability
of reactor coolant makeup syvstem. The prob-
ability of such a rupture is considered to be
sufficient!y high that the ¢ icalated offsite ex-
posures that might resalt from such a single
faiture during normal operation should be sub-
stantially below the guidelines of 10 CFR 100,

The rate of coclant Joss from an instrument
line rupture outside containment can be re-
duced by inciuding flow restrictions, such as

1a

orifices, in the instrument line. The flow re-
strictions should be sized to reduce this rate of
coolant loss to the extent practical without
adversely affecting the capability of the con-
nected instruments to perform their functions.
In particular, it must be assured that the re-
sponse time of the instruments does not become
unacceptably long because of such flow restric-
tions and that the flow restrictions will not
become plugged. It is also desirable that flow
restrictions in the instrument line be located as
close as practical to where the instrument line
connects to the reactor coolant system.

If the conditions of the two preceding para-
graphs are satisfied, an acceptable capability
for isolating instrument lines penetrating or
connected to primary reactor containment can
be provided by a single isolation valve capable
of automatic operation (no dependence on
operator actions) or capable of remote opera-
tion by the operator in the control room or
another appropriate location. A self actuated
excess flow check valve is acceptable as an
automatically operated valve if it has the other
features needed for this service, It is desirable
that the isolation valve be located outside con-
tainment for greater accessibility, For power
operated valves, which may provide a safety
function in either the open or closed position,
on balance, greater safety will be afforded by
designing this valve to remain “as-is” (usually
open) if power 1s lost.

Elimination of the isolation valve inside con-
tainment makes 1t important that there be a
high degree of assurance that the piping from
the containment up to and including the outside
valve retain its integrity during normal reactor
operation and under accident conditions. This
assurance can be provided by locating the vaive
as close to containment as practical, by adopt-
Ing a conservative approach in the design of
this section of piping, by suitable quality assur-
ance provisions. and by suitable visual inservice
inspections. Performing inservice inspections
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should not increase the probability of damaging
the instrument lines. In addition, provisions
may be needed to protect against accidental
damage of lines and to assure that failures of
one line will not induce failure of any other
line by pipe whip, missiles, or some other
mechanism.

Sufficient experience with valves of a similar
type should be available to assure a high prob-
ability that the valve will not close when the
instrument line is intact and its safety function
is required, but that it will close if the instru-
ment line is ruptured downstream. In the event
of a rupture downstream of the valve, the
valve should close automatically or be capable
of being closed during normal reactor operation
and under accident conditions. In addition, the
valve should reopen automatically or be capable
of being reopened readily under the conditions
that prevail when reopening is appropriate.
It should not be necessary to break a line to
reopen a closed valve.

It iz desirable to have valve status (opened
or closed indicated in the control room because
without such an indication, a valve may be
closed and the effectiveness of the instrument
impaired for long periods of time. For remotely
operable valves, the operator needs sufficient
information regarding the status of the valve
and the condition of the line so that he can take
proper, timely actions.

Lines connected to instruments that are part
of the protection system are extensions of that
system and should satisfy the requirements for
redundancy, independence, and testability for
the protection system, to assure that the pro-
tective function will be accomplished.

Lines connected only to instruments that are
not part of the protection system need not
meet the requirements of the protection system.
For these lines, the assurance that isolation
can be effected when required is of greater
importance to safety than the capability of the
connected instrument function ; therefore, more
extensive valving i acceptable,

C. Regulatory Position

To implement General Design Criteria 55 and

56 for instrument lines penetrating or con-
nected to primary reactor containment:

1. Sengimg hines for instruments that! are
part of the proteetion systom

a. Should satisfy the requirements for

redundancy, independence, and test-
ability of the protection system,

b. Should be sized or orificed to assure
that in the event of a postulated
failure of the piping or of any
component (including the postu-
lated rupture of any valve body) in
the line outside primary reactor
containment during normal reactor
operation, (1) the leakage is re-
duced to the maximum extent prac-
tical consistent with other safety
requirements, (2) the rate and ex-
tent of coolant loss are within the
capability of the reactor coolant
makeup system, (3) the integrity
and func.ional performance of
secondary containment, if provided,
and associated safety systems (e.g.,
filters, standby gas treatment sys-
tem) will be maintained, and (4)
the potential offsite exposure will be
substantially below the guidelines
of 10 CFR 100.

c. Should be provided with an isola-
tion valve capable of automatic op-
eration ® or remote operaticn from
the control room or from another
appropriate location, and located in
the line outside the containment as
close to the containment as practi-
cal. There should be a high degree
of assurance that this valve (1) will
not close accidentally during normal
reactor operation, (2) will close or
be closed if the instrument line in-
tegrity outside containment is lost
during normal reactor operation or
under accident conditions, and (3)
will reopen or can be reopened
under the conditions that wouid pre.
vail when valve reopening is ap-
propriate. Power-cperated valves
should remain as-18 upon loss of
power. The status (opened or
closed) of all such isolation valves
should be indicated in the control
room. If & remotely operable valve
is provided, sufficient information
should be available in the control
room or other appropriate location

A svif-actuated excess flow check valve is acceptable
a: an sutomatically operated valve provided it has all
other features specified i the guide

11.2




CESSAR 255N carion

o~

credible failures on the non-1E side of the isolation device will
affect the PPS side and that independence of the PPS is not

jeopardized.
7:2.2.11 Conformance to IEEE 387-1984
conformance to IEEE 387-1984 , "“IEEE Standard Criteria for

Diesel-Generator Units Applied as Standby Power Supplies for
Nuclear Powar Generating Stations," as criteria in the design of
these systems is discussed in Sections 8.3.1, and 9.5.4 through
9.5.8.

Ti1:2:12 conformance to IEEE 450-1980

Conformance to IEEE 450-1980, "“IEEE Recommended Practice for
Large Lead Storage Batteries for Generating Stations and
Substations," as criteria in the design of these systems is
discussed in Chapter 8.

7-31:2-33 Conformance to IEEE 603-1980, as Augmented by
Requlatory Guide 1.153

The safety systems such as PPS, ESF-CCS and RTSS conform to the

. requirements of IEEE 603-1980, "Standard Criteria for Safety
systems for Nuclear Power Generating Stations," as augmented by
Regulatory Guide 1.153, "Criteria for Power, Instrumentation, and
Control Portion of Safety Systems." For descriptions of
conformances, refer to Sections 7.1.2.2, 7.1.2.3, 7.1.2.5,
7.1.2.7, 7.1.2.9 and 7.1.2.10.

7.1.2.14 Cowparison of Design with Requlatory Guide 1.6

See Chapter 8.

7:.1.2.15 Conformance to Requlatory Guide 1.11

Guidelines for instrument lines which penetrate primary reactor
containment, and which are part of the reactor ccolant pressure
boundary or are connected directly to the containment atmosphere
do not apply, since there are no lines which fall into this |

category. Containment pressure is monitored by four redundant
: pressure transmitters located outside of containment which
’3 monitor c¢ontainment atmosphere. The lines both inside ancd

outside containment are kept as short as possible. These lines
and the transmitter diaphragm are considered an extension of the
containment building. No other instrument lines penetrate
reactor containment.

Amendment N
7.1-11 April 1, 1993
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remote operator’s modules located in the control room. In
addition, the status of each bypass is provided to the plant Data
Processing System.

T41:2.23:3 ESF Components Inoperable

The bypassed and/or inoperable condition of ESF components is
monitored by the ESF-CCS, as described in Section 7.3. ESF-CCS
status outputs are provided to the Data Processing System (DPS)
which processes logic to indicate at the system level, the
bypassing, inoperability or deliberate inducing of inoperability
of an ESF system. The DPS also provides status information at
the component level. The operator has the ability to activate
each ESF system level bypass indicator manuilly in the control
room. Inoperable indication is shown on the DPS CRTs, Integrated
Process Status Overview (IPSO) panel and Discrete Indicaticn and
Alarm System (DIAS) alarm tiles as further described in Sections
T.7:2:8 antd <7155

7.1.2.22 Conformance to Requlatory Guide 1.62

Manual initiation of the RPS is described in Sections
7.2.1.1.1.11 and 7.2.2.3.2. Manual initiation of the ESFAS is
described in Section 7.3.2.3.2. Conformance to Regulatory Guide
1.62, "Manual Initiation of Protective Actions," is as follows:
A. Each of the above systems can be manually actuated.

B. Manual initiation of a protective action causes the same
actions to be performed by the protection system as would be
performed if the protection system had been initiated by
automatic action.

2. Manual switches are located in the control room, ESF-CCS and
at the RTSS for use by the operators. Some ESF functions
also have manual actuation at the Remote Shutdown Panel.

D. The amount of eguipment common to the manual and automatic
initiation paths is kept to a minimum, usually just the
actuation devices. No single credible failure in the

manual, automatic, or common portions of the protective
system will prevent initiation of a protective acticn by
manual or automatic means.

E. Manual initiation requires a minimum of equipment consistent
with the needs of A, B, C, and D above.

F. Once initiated, manual protective action will go to
completion.

Amendment N
7.1-19 April 1, 1993



U.B. ATOMIC ENERGY COMMISSION

REGULATORY GUIDE

DIRECTORATE OF REGULATORY STANDARDS

October 1973

REGULATORY GUIDE 1.862
MANUAL INITIATION OF PROTECTIVE ACTIONS

A. INTRODUCTION

Paragraph (h), “Protection Systems,” of § 50.55a,
“Codes and Standards,” of 10 CFR Part 50, “Licensing
of Production and Utilization Facilities,” requires that
protection systems meet the requirements set forth in
the Institute of Electrical and Electronics Engineers
“Criteria for Nuclear Power Plant Protection Systems”
(IEEE 279)'. Section 4.17, “Manual Initiation,” of
IEEE Std 279-1971 requires that protection systems
include means for manual initiation of each protective
action at the system level and that the single failure
criterion as set forth in Section 4.2 of {EEE 279 be met.
This guide describes a method acceptable to the AEC
Regulatory staff for complying with the requirements of
Section 4.17 of IEEE Std 279-1971 for including the
means for manual initiation of protective actions. This
guide applies to all types of nuclear power plants. The
Advisory Committee on Reactor Safeguards has been
consulted concerning this guide and has concurred in the

regulatory position,
B. DISCUSSION

Section 4.17 of 1EEE Std 2791971 includes among
its requirements the following: (1) manual initiation of
each protective action shall be provided at the system
level, (2} no single failure shall prevent initiation of
protective action, and (3) manual initiation shall depend
upon the operation of a minimum of equipment.

It has been contended that in order to meet the
requirement of a minimum of operating equipment,
manual initiation at the system level could be achieved
by the actuation of the several individual manual
switches of the protection system components,

'Copies may be obtained from the Institute of Electrical
and Electronics Engineers, 345 Fast 47th Streer, New York,
N.Y. 10017,

However, the actuation of the several individual manual
switches does not take into account the performance of
other actions essential in system-level initiation such as
starting auxiliary or supporting systems, sending signals
to appropriate valve-actuating mechanisms to assure
correct valve position, or providing required
action-sequencing functions and any required interlocks.

C. REGULATORY POSITION

1. Means should be provided for manual initiation of
each protective action (e.g., reactor tnp, containment
isolation) at the system level, regardless of whether
means are also provided to initiate the protective action
at the component or channel level (e.g., individual
control rod, individual isolation valve).

2. Manual initiation of a protective action at the
system level should perform all actions performed by
automatic 1itiation such as starting auxiliary or
supporting systems, sending signals to appropriate
valve-actuating mechanisms to assure correct valve
position, and providing the required action-sequencing
functions and interlocks,

3. The switches for manual initiation of protective
actions at the system level should be located in the
control room and be easily accessible to the operator so
that action can be taken in an expeditious manner,

4. The amount of equipment common to both manual
and automatic initiation should be kept to a minimum
It is preferable to limit such common equipment to the
final actuation devices and the actuated equipment
However, actionsequencing functions and interlocks (of
Position 2) associated with the final actuation devices
and actuated equipment may be common if individual
manual initiation at the component or channel level is
provided in the control room. No single failure within

USAEC REGULATORY GUIDES
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the manual, automatic, or common portions of the pro- consistent with 1, 2, 3, and 4 above,

tection system should prevent initiation of protective

action by manual or automatic means. 6. Manual initiation of protective action at the system
level should be so designed that once initiated, it will go

5. Manual initiation of protective actions should to completion as required in Section 4,16 of IEEE Std

depend on the operation of a minimum of equipment, 279-1971.

1622



'CESSAR 2&iFicarion

RPS Instrumentation - Shutdown
332

3.3 INSTRUMENTATION

LCO 3.3.2 Four RPS TRIP CHANNELS anu operating bypass removal CHANNELS for each Function in Table
3.3.2-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.2-1

e NOTES

i Separste Condition entry 1s allowed for each RPS Function.

2. 1f 2 CHANNEL is placed in bypass, continued operation with the CHANNEL in the bypassed condition for
the Completion Time specified by Required Action A.2 or C.2.2 shall be reviewed in accordance with
Specification {5.5.1.2.¢].

ACTIONS
CONDITION REQUIRED ACTION | COMPLETION TIME

A. One or more Functions with | A.1  Place CHANNEL in bypass or tnp. 1 hour
one sutomatic RPS TRIP @

CHANNEL moperable.
AND
A.2  Restore CHANNEL to OPERABLE Prior to entering
SLatus. MODE 2 following
next MODE § entry
NOTE

LCO 3.0.4 15 not applicable.

B. One or more functions with | B.1 Place one CHANNEL in bypass snd 1 hour
two sutomatic RPS TRIP place the other in trip.
CHANNELS mnoperabie.

(Continued)

SYSTEM 80+ 3.3-10
16.3 Tech Spec Amendmeant U - 12/31/93
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7.2.1.1.7 Redundancy
Redundant features of the RPS include:
A. Four independent channels, from process sensor through and

including channel trip bistables. The CEA position input is
from two independent «hannels.

B. Four redundant sets of local coincidence logics, each set
performs a full two-out-of-four trip function.

. Four initiation circuits, including four control logic paths
and four sets of two initiation relays (shunt trip and
undervoltage).

D. Twc pairs of manual trip pushbuttons with either pair being
sufficient to cause a reactor trip.

R AC power for the system from four separate vital instrument
buses. DC power for the trip switchgear circuit breakers
control logic is provided from four separate battery
systems, as described in Chapter 8.

The result of the redundant features is a system that meets the
single failure criterion, can be tested during reactor operation,
and can be shifted to two-out-of-three coincidence logic until
the next time the unit is in Mode 5 if necessary.

The benefit of a system that includes four independent and
redundant channels is that the system can be operated, if need
be, with up to two channels out of service (cone bypassed and
another tripped) and still meet the single failure criterion.
The only operating restriction while in this condition
(effectively one-out-of-twe logic) is that no provision is made
to bypass another channel for periodic testing or maintenance.
The system logic must oe restored to at least a three operating
channel condition prior to removing another channel for
maintenance. (See Technical Specifications for the RPS.)

7.2.1.1.8 Diversity

The system is designed to eliminate credible multiple channel
failures originating from a common cause. The failure modes of
redundant channels and the conditions of operation that are
common to them have been considered in the design to assure that
a predictable common failure mode does not exist. The design
provides reasonable assurance that:

Amendment Q
7.2=26 June 30, 1993
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7.2 REACTOR PROTECTIVE EYSTEM
7.2.1 DESBCRIPTION
7.2.1.3 gystem Description

*he Reactor Protective System (RPS) portion of the Plant
i'rotection System (PPS) (as shown »n Figure 7.2-1) is a vital
system which consists of sensors, calculators, logic, and other
equipment necessary to monitor selected plant conditions and to
effect reliable and rapid reactor shutdown (reactor trip) if
menitored conditions approach specified safety system settings.
The system’s functions are to protect the core fuel design limits
and Reactor Coolant System (F2S) pressure boundary for
Anticipated Operational Occurrences, and also to provide
assistance in mitigating the consequences of accidents. Four
measurement channels with electrical and physical separation are
provided for each parameter used in the direct generation of trip
signals, with the exception of Control Element Assembly (CEA)
position which is a two channel measurement.

The Reactor Protective System (RPS) portion of the PPS includes
the following functions: bistable trip, local coincidence logic,
reactor trip initiation logic and automatic testing of PPS logic.
The bistable trip processors generate ¢trips basad on the
measurement channel digitized value exceeding a digital setpoint.
The bistable trip processors provide their trip signals to the
coincidence processors Jlocated in the four redundant PPS
channels. The coincidence processors evaluate the local
coincidence logic based on the state of the four like trip
signals and their respective bypasses. The coincidence signals
are used in the generation of the Reactor Trip Switchgear System
(RTSS) or Engineered Safety Features-Component Control System
(ESF-CC8) initiation. Software is developed and tested for the
above processors, as stated in Section 7.1. A coincidence of
two-out-of-four like trip signals is required to generate a
reactor trip signal. The fourth channel is provided as a spare
and allows bypassing of one channel while maintaining a
two-out-of-three system.

The NPX80+ Plant Protection System (PPS) has four pairs of
cabinets housing the Plant Protection Calculator (PPC). Each
pair of cabinets is located in a separate equipment room and
contains the bistable processors, coincidence processors and
interface hardware of one of the four PPS safety channels
designated A, B, C and D.

Amendment N
7.2~1 April 1, 1993
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The design is based upon the use of Programmable Logic Controller
(PLC) type equipment in each safety channel. All protective
channel process loop inputs, protective channel trip functions,
and the 2/4 Logic Matrix functions will be processed within the
PLC’s in that safety channel.

The reactor trip signal deenergizes the Control Element Drive
Mechanism (CEDM) ceils, allowing all CEAs to drop into the core.

PPS interfaces (RPS and ESFAS) for functiens, such as operator
interaction, alarm annunciation and testing (manual and
automatic), are shown on Figure 7.2-2.

The local and main control room PPS operator’s module (one per
channel) provides for entering trip channel bypasses, operating
bypasses, and v..o.avi: setpoint resets. There modules also
provide indication of status of bypasses, operating bypasses,
bistable trip and pre~trip. The local operator module provides
the man-machine interface during manual testing of bistable trip
functions not tested automatically.

The main control room (MCR) panels provide means to manually
initiate engineered safeguards.

The Remote Shutdown Panel (RSP) provides selected functions
needed for safe shutdown and cooldown, as described in Section
Tols

Each PPS channel cabinet contains a manual transfer switch that
enables the RSP or MCR for PPS channel functions that are common
to both.

The Interface and Testing Processor (ITP), one per channel,
consists of a data bus and three functional blocks: i.e., two
gatewaty blocks and one test/bypass block, as shown in Figure
7.2-17. Gateway #1 interfaces to: the PPS Operators Module at
the RSP; the Data Processing System, to provide selected PPS and
CEAC channel status and test results information; and the CEAC,
to retrieve status information. Gateway #2 interfaces to: the
PPS Operators Module at the MCR; the Discrete Indication and
Alarm System, to provide selected PPS and TLC channel status and
test results information; the TLC, to retrieve status
information; and the Power Control System, to retrieve status
information. The test and bypass processor performs automatic
on-line and manual testing of the PPC, processes the bypass logic
and interfaces to the ITP’s in other PPS channels via the data
bus interfaces to the bistable processors and coincidence
processors. A data bus bridge interfaces to the ESF-CCS.

Amendment Q
June 30, 1993
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The monitored variables provide adeguate information during
design basis events (design basis events are listed in
Sections 7.2.2.1.1 and 7.2.2.1.2).

The eguipment can perform as regquired.

The interactions of protective actions, control actions and
the environmental changes that cause, or are caused by the
design basis events do not prevent the ritigation of the
consequences of the event.

The system will not be made inoperable by the inadvertent
actions of operating and maintenance personnel.

There are alternate bistable trips available to provide the
reactor trip function, should the initial trip function used
in the safety analysis be disabled. This is accomplished by
distributing the systems protective functions belween two
processors within each of the redundant PPS cabinets, such
that a degree of functional diversity is achieved. As
depicted on Figure 7.2-12 Dbistable trip and local
coincidence logic functions are not implemented together in
the same pProcessors.

In addition, the bistable trip functions are further
distributed between the bistable processors within a
redundant PPS cabinet. The distribution assignment is based
on a review of the safety analysis transients, such that
when multiple trips are available to mitigate the transient,
they are assigned between two separate bistable trip logic
processors. This diversity improves the availability of the
system to handle a transient.

Plant protection is augmented through the use of a separate
and diverse Alternate Protection System as described in
Section 7.7.1.1.11.

Both the RPS and Process-CCS which includes the Alternate
Protection System utilize two different design types,
thereby eliminating those hardware and software design
common causes which may make them both inoperable.

To elaborate on this philosophy, Table 7.2-6 defines all
critical safety functions and identifies the plant systems
available to maintain those functions (i.e., success paths)
and the I&C systems that control them.

It is noted that the availability of System 80+ non-safety
systems is significantly improved when compared to previous
licensed designs due to the addition of battery-backed power

Amendment N
7.2-27 April 1, 1993
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RPS Instrumentation - Shutdown
3.3.2

TABLE 3.3.2%

REACTOR PROTECTION IWSTRUMENTATION - SHUTDOWM
s e W
Applicable Modes or Other | Surveillence

Function Specified Coditions 4 Recp) | rements ALl le ¥al
i Logarithmic Power Level - VI Lo e sk 3.3.2.1 £ [0.018)
High™ sk 3.3.2.3 X RTP
SR 3.3.2.4
sk 3.3.2.5
$R 3.3.2.6
sk 3.3.2.7
SR 3.3.2.8
- Steam Generator Pressure #1 - g sh 3.3.2.1 2 [B43 psia)
Low"’ sR 3.3.2.3
SR 3.3.2.4
$R 3.5.2.6
SR 3.5.2.7
Sk 3.3.2.8
3 Steam Generator Pressure #2 - ™ sk 3.3.2.1 z (843 psia)
Low'" sk 3.3.2.3
sk 3.3.2.4
s® 3.3.2.6
sk 3.3.2.7
SR 3.3.2.8
b. Resctor Coolant Flow - Low'™ . ™ a9 s® 3.3.2.1 Rate: [*) psi/sec
sR 3.3.2.3 Floor: ([*] psid
sk 3.3.2.4 Step: [*] psi
Sk 3.3.2.6
SR 3.3.2.7
Sk 3.3,2.8
$. Locel Power Density - Wigh' T A L sk 3.3.2.1 £ [21.0]) kw/ft
sk 3.3.2.2
Sk 3.3.2.3
SR 3.3.2.4
SR 3.3.2.5
sR 3.3.2.6
SR 3.3.2.7
Sk 3.3.2.8
6. Departure from Nucleate L LD LU sk 3.3.2.1 z [1.24)
Boiling Retio - Low'™ SR 3.3.2.2
sk 3.3.2.3
Sk 3.3.2.4
sk 3.3.2.%
sk 3.3.2.6
sk 3.3.2.7
sk 3.3.2.8
(8} With any Reactor Trip Circuit Breakers (RTCBs) closed snd any Contre! £lement Assemibly capable of

being withdrawn,

v Trip may be bypassed when THERMAL POMER s > [1E-4) RTP. Operating bypess shall be sutometicelly
removed when THERMAL POMER is ¢ [1E-41% RTP. Trip may be menually bypassed during physics testing
pursuant to LCO (3.4.17) “RCS Loops - Test Exceptions™.

(c) The Steam Generstor Predsure - Low trip setpoint may be menuslly decressed as steam generator
pressure i reduced, provided the margin between steam generator pressure and the setpoint is
maintained at < 200 psi. The setpoint shall be increased autonatically as steam generator pressure
is increased.

(d) The Reactor Coolant Flow - Low trip setpoints may be marually adjusted when THERMAL POMER 15 < [

(e) Trip mey be bypassed when THERMAL POMER is < [1E-4]X RTP. Operating bypass shall be sutomatically
removed when THERMAL POMER is 2 [1E-4)X RTP, During testing pursuant to LCO 3.4.17, trip may be
bypassed below [5X] RTP. Operating bypass shall be sutomatically removed when THERHMAL POMER is

» [5X) RTP.
hd Value to be determined by system detail design,
SYSTEM BO+ 31.3-14
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9

(9]

1. The test task removes the test signal before the
initiation circuit time delay can respond.

2. Any test input signal not removed by the avtomatic test
will be removed by the timing logic built into the
bistable trip logic. The actual measurerent channel
signal is not affected by this function; its input into
the bistable is thus assured at all times.

Manual Bistable Testing

Manual testing of the bistable 1logic functions can be
performed to verify proper bhistable logic functions not
tested automatically.

The testing is accomplished by varying the input signal up
to or down to the trip setpoint level on one bistable logic
function at a time.

Varying the input signal is accomplished by the test
function in the manual mode, via instructions entered at the
maintenance and test panel. Testing is interlocked so that
it can be used in only one channel at a time. The test
signal is digitally displayed at the maintenance and test
panel along with the bistable’s trip status.

The interlock assures the manual bistable testing can only
be used in one channel at a time. The interlock is
satisfied when trip channel bypasses from the 4 protective
channels for the selected bistable are true. This places
the selected Dbistables ILCLs in a two-out-of-three
coincidence. Because a test signal can be less conservative
than the process input applied during manual bistable
testing, the bistable trip output is forced into a tripped
state while the momentary trip test switch is active.
Deactivating the switch or changing the trip channel bypass
status will remove the test input voltage and forced trip.

Manual Testing of Variable Setpoint with Automatic Rate
Limiting

Manual testing of bistables that utilize this type of
setpoint verifies that:

BN The setpoint tracks the input signal both for
increasing and decreasing signals.

Amendment N
7.2-31 April 1, 1993
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B. Bistable Trip Channel Bypass Testing

A description of testing bistable trip channel bypasses is
included as part of the local coincidence logic testing
described in Section 7.2.1.1.9.4.

7.2,1.1.9.8 Response Time Tests

Response time testing of the complete Reactor Protective System,
is accomplished by the combined use of portable field installed
test equipment and test features provided as part of the PPS
test function.

Measurement Channel Response Time Tests, which include portions
of the system (such as cables and sensors) may be conducted on a
system basis or an overlapping subsystem basis.

Methods which are used to conduct these tests include:

A. Perturbation and monitoring of plant parameters =~ either
during operation or while shutdown. This method is
applicable to RTDs (monitored following a plant trip),
reactor coolant pump speed sensors (monitored following
turn-off of pump), and CEA position reed switches (monitored
during CEA motion).

(E§§9 B. On~line power spectral density analysis. This method would
- be applicable to analog sensors.

P off-line injection of step or ramp changes for RPS inputs.

This method would be applicable to sensors (via special

pressure test rigs, hot oil baths or hot sand boxes) or
electronics and logic (via special electrical test boxes).

D. The test function in the course of its normal testing
implicitly verifies that the response time of the PPS is
less than a known upper limit. The upper limit is bounded
by the bistable logic processor execution time (fixed) plus
the coincidence processor execution time (fixed) plus the
worst case skew time due to the asychronous operation of the
processor. An independent t:mer monitors the fixed
execution time and provides overrun status. The test
function reads this status and will annunciate a failure.

E. operation and monitoring of actuated devices. This method
would be applicable to the CEDMs, including their control
logic and switchgear.

Amendment N
7.2+«35% April 1, 1993
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Steam Generator Pressure - Low
Containment Pressure - High

Reactor Coolant Flow - Low

Departure from Nucleate Boiling Rauio - Low
Linear Heat Generation Rate - High

Setpoints for initiation of a reactor trip are installed for each monitored condition to

provide for initiation of a reactor trip prior 10 exceeding reactor fuel tbermal limits

and the Reactor Coolant System pressure boundary limits for anticipated operational
occurrences. If a monitored condition exeseds’ its setpoint, the PPS automatically @
actuates the reactor trip switchgear. (eacines

ineered Sa t itiatio cti

Process instrumentation, the PPCs, the ESF-CCS, motor starters and other actuated
devices function to initiate the engineered safety feature systems. The process
instrumentation provides sensor data input to the PPCs, which monitor the following
plant conditions to initiate the engineered safety features systems.

Pressurizer Pressure - Low

Steam Generator Water Level - Low or High
Steam Generator Pressure - Low
Containment Pressure - High

reacine s @
If a monitored condition ueudt[i}: setpoint, the PPCs automatically generate one
or more of the following Engineered Safety Feature Actuation Signals ( ESFAS).

Safety Injection Actuation Signal
Containment Isolation Signal
Containment Spray Actuation Signal
Main Steam Isolation Signal

Emergency Feedwater Actuation Signals

These initiating signals are provided 1o the ESF-CCS, which responds by actuating the
engineered safety feature systems.

Elements Of The PPS

The PPS is divided into four redundant channels. The following elements, depicted
in Figures 2.5.1-2 and 2.5.1-3, are included in each channel of the PPS:

Process Instrumentation

Signal Conditioning Equipment

Limit Logic (PPC Bistables and CPCs)
Local Coincidence Logic

2.51 -4 - 12319
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A

cens’

2.5.1

% -

Initiation Logic

Reactor Trip Switchgear

Interface and Test Processor

Operator's Modules

Switches for Manual Activation of Reactor Trip Signals
Switches for Manual Activation of ESF Initiating Signals

Figure 2.5.1-2 shows the plant systems in which process instrumentation s
implemented for generation of the sensor signal input to the PPS. Limit logic for
process-value 10 setpoint comparison is implemented in bistable processors in each
channel. The bistable processors generate trip signals based on the channe! digitized

“valueencseding a digital setpoint. The PPS maintenance and test panels provide the

capability for trip limit setpoint changes. Limit logic for, calculated departure from
pucleate boiling ratio and high linear heat generation rate are implemented in each
channel in a section of the PPS referred 10 as the Core Protection Calculator (CPC).

The trip output signals of the bistable processors and the TPC in each channel are
sent o the local coincidence logic processors in all four PPS channels. Therefore, for
each trip condition, the local coincidence logic processor in each channel receives four
trip signals, one from its associated bistable processors or CPC from within the
channel. and one from the equivalent bistable processors or CPC located in each of
the other three redundant channels. The coincidence processors evaluate the local
coincidence logic based on the state of the four like trip signals and their respective
bypasses. A coincidence of any two like trip signals is required to generate a reactor
trip or ESF initiation signal.

Operating bypasses are implemented io the PPS to provide for the bypass of trip
functions which are plant mode specific. These bypasses are manually activated. The
PPS automatically removes an operating bypass if the plant approaches conditions for
which the associated trip function is designed to provide protection. Bistable trip
channel bypasses allow one channel of the bistable inputs to the coincidence
processors o be bypassed for each trip function. This converts the lccal coincidence
logic to two-out-of -three coincidence for each trip function for which a bistable trip
channe} bypass is initiated. For each trip function, the PPS allows only one bistable
trip channel to be bypassed at a time.

Upon coincidence of two like signals indicating one of the conditions for reactor tnp,
the PPS logic initiates actuation of a channel of the reactor trip switchgear. As shown
on Figure 2.5.1-2, actuziion of a selective two single channels of the reactor trip
switchgear is required to cause a reactor trip. The reactor trip switchgear breakers
interrupt power to the Control Element Drive Mechanism (CEDM) coils, aliowing
all Con:rol Element Assemblies to drop into the core by gravity.

-5. 2o,



CEB0+ ITAAC Independent Review Comments

quzhfication i1s applied for equipment with known EMI susceptibility
based on operating environment and/or inherent design charactenstics.
Describe how “known susceptibility” is to be determined? Revise
statement to "EMI qualification is applied for equipment based on
operating environment, inherent design charactenstics and anticipated
operating occurrences.” See guestion 3 PPS and CESSAR 7.3.1.2
page 7.3-33 fifth paragraph.

The DCM states that a site survey will be performed upon system
wnstailation to charactenize the installed EMI environment. Define the
scope of the survey. A commutment to update the survey based on
plant modification and/or environmental (external and internal to the
plant). Describe what actions are to be taken should the site survey
indicate that the EMI equipment qualification 1s madequate.

N

The DCM does not hist the ESF-CCS imitiation signals from the PPS

Page 3 CDM. The ESF-CCS control capability for non-ESF systems
does not list control complex ventilation system. This system s listed
in the ITAAC.

n

Page 3 CDM the ESF is stated as providing control capability for
listed safety related systems. In addition the ITAAC references status
indication capability (see ITAAC item 8) o dd ‘thio b B COM

The CDM matenal indicates that the ESF-CCS integrates ESF
initiation and diesel generator load sequencing. Is this consolidation is
addressed within the TS? For example: If the load sequencer is
moperative is the DG incperable and the ESF-CCS? If the ESF-CCS
be declared inoperable will the load sequencer and DSG be inoperable
as well?




deleted

Page 4 DCM references diverse manual actuation swiiches as an
alternate means for manual actuation of ESF components. The DCM
should also reference that High level manual control is also available
m all four divisions to be consistent with ITAAC item 12

Page 5 DCM references a graded approach to software development
based on relative importance to safety. Where is this approach
reflected in a standard (GDC 17) Where would 2 graded approach to
software development be applicable to RPS? See aiso ITAAC item 20

10

Page 5 DCM Commercial dedication {software/hardware) dedication
process appears less rigorous than that specified for the ESF-CCS
specifically. Is the reference to commercal grade software intended
to be limited to software required for system development
(programming language, operating system)? The reference to
commercial dedication of ESF-CCS software is unciear. See also
ITAAC item 22

i

Page 6 CDM Item b should add process measurement accuracies,
environmental effects, response time and test equipment accuracy.
Additionally a new item (G) should be added for test equipment
accuracy and calibration {control of MTE) and that the “aliowable
tolerance” or "leave alone zone” components are defined (uncertanty
terms). See also ITAAC [tem 19

12

Figure 2 5.2.1 and 2.5..2.2 list outputs ESF-CCS as ESF components
only. The DCM material referenced "non-ESF” and additional safety
related components. See page 3 of the CDM. Revise the figure to
reflect the CDM descnption.

3

ITAAC item 6 The acceptance criteria 6.b states that ESF mitiation
signals that satisfy the selective 2 out of 4 logic result in actuation
signals to related system components. This should read PPS imtiation
signals ... result in ESF actustion signals.... to reflect the CDM

descnptmn

14

ITAAC item 7, Acceptance criteria 7b. Same as i3 above.
Additionally, references the control complex ventilation system as
actuated by the ESF-CCS. This system is not listed in the CDM
material. See page CDM page 3 and question 4 above.

15

ITAAC 10b The emergency fesdwater actuation signal is histed for
steam generator | and steam e-nerator 2. This is inconsistent with the
ESF initiation signals histed eisewhere in the ITAAC/DCM (lists
mmmmmmmwmmmummm
units and the CESSAR.




16

ITAAC 14.a The master transfer switches and the ESF-CCS
maintenance test panel(transfer) appear to be located 1n the same fire
zone. [s this acceptable per App "R” requirements? See APP. "R*
-G

17

Section 7.3.1.1 states that the ESF functions are assigned such that the
effect of a single group failure to selected ESF functions in & given
division. This functional diversity approach is not discussed in the
CDM material.

18

The "General Design Cnitenia® in the CESSAR Section 7.3.2.3, page
7.3-38 i1s inconsistent with the standard review plan critenia.
Specifically, the SRP lists GDC-19 and 29 but is not listad in the
CESSAR. GDCs 1, 186, 34, 35, 37, 38, 40, 41, 43, 44 and 46 are
fisted in the CESSAR but not applicable per the SRP. Revise the
CESSAR or discuss the basis for the discrepancy.

| 19

Typographical error, Figure 7.3-13b, should read "contactor”

o

Resolved by: =
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Typographical error- CESSAR. page 7.5-18 first paragraph repeats

"channel up to the...". See page 7.5-17 last paragraph

The CDM matenal mdicates that communication provided to the
DIAS-P are diverse from the commumication software used in the plant
protection system (PPS) and the engmeered safety features-component
control system,  From Figures 2.5 3.1 and 2.5.3.2 and the DUM
matenal 1t ix unclear how diverse communication 15 implemented
between the protecthon system and DIAS-P and PAMI and PAMI to
DIAS-P. DIAS channel N, and DPS.  Additionaily, communication
ik depicted for protection system SC-A and B to the DIAS channel P
displays should be shown hardwired. See Figure 7.5-1 CESSAR.
Clanfication needed.

The DCM states that on a oss of electncal power the DIAS display
will resuli m a blank screen, mactive running indicator or bad data
symhol. Provide a descniption of the diagnostics and system alarms
{ervor detection and diagnostics) available to inform the
operator/mamntenance of annunciator fatlures or problems bevond that
discussed mn the CDM for power supply fatlure. (see uarecognized loss
of annuncrators IN 93-47)

Are the display rates for the DIAS adeguate to provide mformation to
the operator in a timely manner based on expected operational
occurrences (transients).  This 1s not discussed in the CDM.

1o

P

LR TR



CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No. 2.5.4 PCS/P-CCS Page 1 of 2

i PCS/P-CCS System provides various functions which 1 Nt gy i - A AL
include the display of safety-related variables, the
required interfacing logic circuitry for safety
related control circuits, the actuatien of alternate
reactor trips & turbine trips, etc but since it is
functionally classified as non-safety related and
the presentatien is so nebulous, the paramount
question seems to be why it is included in the
design certificacion material? Any subsequent
questions are dependent on the response to this
question., However, if it is decided to allow it to
remain in certified material, then the writeup in
Section 2.5.4 in regard to the actual bounds and
limitations of this system should be made much more
clearer.

2 The Jevel of detail provided in Figure 2.5.4-1 does |
not seem to warrant the satisfactory completion of
ITAAC # 1 with any degree of conridence since the |
bounds and internals of the system are so vaguely »

defined. ( See. w,l c omment on bagic
Caov\otﬁvfuﬂm b

3 A1l control interfaces should be more clearly 1 ’
defined since the SAR does not provide any specific
information as to what they consist of generically
but addresses this particular peint in the vague
writeups/sketches of the affected subsystems which
comprise the PCS/P-CCS System. Define these
interfaces with enough detail so as to determine
whether their failure has any impact on the affected

i safet; related systems. 9

ay:éz._..,,[ﬂ._j&v( Resolved by:

o — o — 4

LS




CE SYSTEM 80+ ITAAC Independent Review Comments
ITAAC No. 2.5.4 - PCS/P-CCS Page 2 of 2

o ____jCat. | _______ Resolution

4 | ITAAC No. 4 should be performed actually by 1 AP URE U
injecting test signals into the affected circuits '
instead of verification of design documentation.

5 ITAAC No. 5 does not appear to be actually 1
simulating the function of this system in regard to
signal validation and also determining the
particular sensor that is either bypassed/failed.

6 ITAAC No. 6 should alio verify that the MCR displays i
can not be reset utilizing the master transfer
switches at the MCR exits.

7 ITAAC Nos. 9.a) and 9.b) try to verify that 1
isolation devices are installed between this system
and the affected systems with which it interfaces.
However to accomplish this task the number of
inputs from each subsystem which require individual
isolation devices should be identified either in the J
certified material or the SAR since the applicable
sketches lack the required detail.

L e =
By: Mﬁ W Resolved by:




CE BO+ ITAAC Independent Review Comments

ITAAC No.__2.6.1 AC Electrical Power Distribution System

3 DD and ITAAC 24 need to be revised as shown in the 1 J/jﬂ up bc Sbhu— a, A ( i V

i

attached mark-up. _, Vbt o 5« mevs /QC/ "o f

R cLM", ed

4

S DD needs to be revised to show controle and displays | 1 Zg "&Jsb VL«/:SE or
provided in the MCR for EPDS. Appropriate ITAAC ; b an
needs to be provided to verify this. A \} Us #‘ hO\d Cowrs

L]

'\.6l 'Nl‘ are M"‘J

.
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SYSTEM 89 +™
Class 1E EPDS cables and raceways are identified according to their Class 1E
Division. Class 1E EPDS cables are routed in Seismic Category I structures and in
their respective raceways.
Class 'E equipment is not prevented from performing its safety functions by harmonic
distort on waveforms.

The EPDS supplies an operating voltage at the terminals of the Class 1E equipment
which i within the equipment’s voltage tolerance limits.

-

Class 1E equipment is protected from degraded voltage conditions. % ;
s

An electrical grounding system is provided for (1) W}

computer systems, (2) electrical equipment (switchgear, mo tribution pane '

and (3) mechanical equipment (fuel and chemical tanks). Lightning protection

systems are provided for buildings and for structures located outside of the buildings.

Each grounding system and lightning protection system is separately grounded 1o the

plsst grouad grid. Beed TN S oY W4T S

Class 1E equipment is classified as Seismic Category L
There are 0o automatic connections between Class 1E Divisions.

Interface Requirements

The offsite system shall consist of a minimum of iwo independent offsite transmission
circuits from the transmission system.

The offsite transmission circuits shall be sized to supply their load requirements,
during all design operating modes, of their respective Class 1E divisions and non-Class
LE loads.

The UMT and RATS shall be connected to independent switching stations. Switching
siations and their circuit breakers shall be sized to supply their load requirements and
be rated to interrupt fault currents.

Voltage variations of the transmission system shall not cause voltage vaniations at the
loads of more than plus or minus 10% of the loads' nominal voitage rating.

The normal steady-state frequency of the offsite system shall be within plus or minus
2 Hertz of 60 Hertz during recoverable periods of system instability.

The transmission system does not subject the reactor coolant pumps to sustained
frequency decays of greater than 3 Hertz per second.

2.6.1 «3. 12319
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\w provide 125V DC power for all relaying, controls, and monitoring equipment in the

SYSTEM 80+ _/:/

-

Inspections, Tests, Analyses, and Acceptance Criteria %

WSS L

Table 2.6.1-1 speciles the inspections, tests, analysis, and associated acceptance
criteria for the AC Electrical Power Distribution System.

2.6.1 -4- e
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10.5)

12.

o Dm cosle

id

l6.1

The GCR, medium voitage switchgear,
low wvoliage swiichgesr, and MCC
feeder and load circwt breskers are
mted to interrupt fault currents.

EPDS mterrupting  devices  (circunt
breakers and fuses) are coordinated so
that the crrcunt interruptes closest o the
fault is designed to open before other
devices.

Instrumentstion and control power for
Class 1E Divisiosal medium voltage
swilchgear and low voliage switchgear
12 supplied from the Class {E DC power
sysiem in the same Division.

The GCB 1s equipped with redundant

mp@?ﬂd are supphed from
separate non-Class 1E DC  power
systems.

EPDS cables and buses sre szed to
supply thewr load seqguirements

10.b) Asslyme for the ssbmlt EFDS
dedormsios fault cmrrenizs  will be
porformed.

12

i3

i4.

Analysia for the as-built EPDS to deter-

Testing of the as-built Claes 1 E modivm
end low voitage swiichgesr wiill be com-
ducted by provading & tesl signal 1 omly
ono Cises 1B Divissos of 5 times.

Testing of the as-built GCB wall be con-
ducted by providing s test signel i only
one tnp cirowt & 8 Gwe.

Anslysss for the as built EPDS cables
and buses wiil be performed.

i2.

i4.

i Ao, t E Drwtee

-

Auwmuwyht&@ e

nder leet

A tesi signal exisis in only the circat
under tosi.

Anelyms for the as-built EPDS exists
and concludes that Class IE cables and
bus capecitics, as determined by cable
and bus retings, exceed their analyzed
load roquirements.

1330
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16

1.6.1

EPDS cables and buses are rated fo
withsiand fault currents for the time
required to clear the fault from s

power source.

For the EPDS, Class 1E power is
supplied by two independent Class IE
Divisions. Independence 1s mamntamed
between Class 1E Divisions/Channel,
and between Class |E Divisions and

non-Class 1E equipment.

Class |E medium voltage switchgear,
low voliage switchgear, and MCCs are
identified according to thewr Class 1E

Dhvision. ”

16.8)

i6.b)

17.

Testing on the ss-built EPDS will be
performed by providing s test signal in
only one Class |E Divimion/Channel s
8 time.

inspection of the ss-built EPDS Class
IE Divisione/Channels will be cos-
ducted.

inspection of the as-buili EPDS Class
i E mediem voliage switchgear, low vol-
tage switchgesr, and MCCs will be con-
ducted.

15.

Analysis for the as-built EPDS sxists
and conciudes thet Class |E cables and
buses will withstand the snsiyzed fault
currents for the timwe required, as deter-
suned by the circuit interrupting devics
coordination ansiyses, to clear the
snslyzed fauits from their power
sOUTCes.

i6.a) A iest signal exists in only the Cless |E

Division/Channel under test in the
EPDS.

16.b) ln the EPDS, physical scpanation or
slectrical 1solstion exists between Class
iE Divisions. Physical separstion or
electrical isolation sxists between Clase
IE Channels. Physical separstion or
elactrnical isolation sxists between these
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o

2.6.1

Class 1E squipment s protected from
degraded voltage conditions.

As elecincal grounding system s pro
vided for (1) wmstrumentstion, costirol,

computer systems, (2) electneal
equipment (swilchgear, s :
bution pcaeh and . and (3}
mechanicsl oguipment and chem-
ical tanks) Lightning protection sys-
tems ave provided for major plant struc-
tures, transformers and eguipmest
located outside burldings. Each ground-
ing sysiem and hightnung protection sys-
tem i3 separately grounded to the plant
ground grnid.

There are no  sutomal  connections

Botween Class TR Dhyvisaons

23a) Anslyms for the ssbamk EPDS w0

graded voitage conditions wiil be pes-
formed.

Db)Tmhnﬂu—hnkCh.lb

25.

>
F il
Inspoctiogs of the ssbuilt Class IE
Divistons will be conducted.

23.8)

23.b)

25.

Anslysis for the as-built EPDS oxists
and concludes that the Class 1E pre-
ferred offmite power feedes breakers o
the Class {E medium voitage switchgoar
will trip before Class IE loads exper-
ience degraded voltage conditions ex-
which the Clase 1E equipesyei is
qualified.

As-built Class |E feeder breskers from
preferred offste power (o the Class 1E
medium voltage swiichgear tnip when a
degraded voltage condstions exists

The ss-bauilt EPDS wstrumentstion, con-
trol, snd computer grounding sysiem,
d-cmul qnnp-l snd -ach-al
ming protection systoms provided br
buildings and for structures and trans-
formers located outside of the buildiangs,
sro separsiely groumded 0 the plant
ground gnd.

There are no automatic consections
between Class IE Divimons.

122490



CE 80+ ITAAC Independent Review Comments

ITAAC No._2.6.2 EDG/Mechanical Auxiliaries

Page

A of 1

1 Design description mark-ups attached. The DD should
» acknowledge existence of safety-related/Seismic
Category ! non-ASME EDG auxiliary systems_and ensure
associated ITAAC verification is performed.

{P\N’,[?(, LA>,~3

Resolution

AGET T

2 Add a statement to the design description to reflect
operation of the fuel o0il gravity feed and operation
of the fuel oil transfer valve. Add an appropriate
ITAAC test verification.
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4 Add standard ITAAC verification for ASME component
pressure boundary integrity for ASME components in
auxiiiary systems.
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5 SSAR mark-up attached.
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By:_Bob Gramm 504-10i0
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CE B0+ ITAAC Independent Review Comments

ITAAC No.2.6.2 Emergency Diesel Generator Syetem

r
6 Design Description (page 1, last par.) needs to be 1 «f’ﬂ; o Ct
revised to include EDG load shedding features during o ! (
loss of power cor sustained bus under voltage -See a.H el

condition (Refer CESSAR Section 8.3.1.1.4.6) and the
time required for EDGes to be connected to the bus (<
20 Secords). ITAAC 10 meeds to be revised to verify

this. ® S
Af’?& \ »~ > 0

Design Description (page 2, para. 2) nesds to be 1 ¢ 2 (L ’

revised to include EDGC load shedding features during L ‘(

lose of power and concurrent DBA condit o -fee aﬁac ¢

{SIAS/CSAS/EPAS). ITAAC 12 needs to be revised to
verify thie.

L e




Resclut ion

The acceptance criteria for ITA 10 show +/- 10 & C Ll»t?‘_ i
tolerance for voltage and +/- 2% tolerance for B H L J
frequency for the EDGe to automaticsally comnect to Sea- pllac e
its respective busee in < 20 seconds. What is the
basis for providing the above tolerances when the
EDGe are required to attain rated voltage and
fregquency in § 20 seconde?

By:_ R, Mathew Resolved by: :5')z;l‘(¢,




SYSTEM 804~

2.6.2

T

EMERGENCY DIESEL GENERATOR SYSTEM

DESIGN DESCRIPTION

The Emergency Diesel Generator (EDG) System is a safety-related system which has
two diesel generators and their respective fuel oil, lube oil, engine cooling, starting
“air.|and air intake and exhaust support systems. One EDG is connectable to the two

Class 1E buses of an Electrical Power Distribution System (EPDS) Class 1E Division
and the other EDG is connectable to the two Class 1E buses of the other EPDS

Class 1E Division.

Each EDG and its support systems are physically separated from the other EDG and
its support systems, and are Jocated in physically separate areas of the Nuclear Island
Structures. Portions of the EDG support systems which perform the safety function
of starting and operating the EDG are classified ASME Code Class 3, "The

generators are classified Class 1E. Class 1E equipment is classified Seismic Category
1 The EDG engine and ASME-CodeCiass-3/portions of its respective support
systems are classified Seismic Category L saledy - veladad

The diese! fuel storage tanks for each of the two EDGs are located in physically ¢ -y 0

———geparate) diesel fuel storage structures. The underground fuel oil piping from each t; C\“_m‘

W

-

\ -~
" g

.

diesel fuel storage structure 10 its respective EDG day tank is classified Seismic ,7 , -

Category 1. Divisional separation is established by pipe routing and use of the ?Qc,*,m;

Divisional wall. of A
Y o s

The EDGs are sized to supply their load demands following a design basis accident

which requires use of emergency power.

Each EDG hbas fuel storage capacity to provide fuel to its EDG for a period of no
Jess than 7 days with the EDG supplying the power requirements for the most limiting
design basis accident.

The starting air system receiver tanks of each EDG bhave a combined air capacity for
$ starts of the EDG without replenishing air to the receiver tanks.

The EDG combustion air intakes are separated from the EDG exhaust ducts.

" “Electrical independence is provided between Class 1E Divisions and between the
*_Llass 1E Divisions and non-Class 1E equipment. V.
\ .

A loss of power 1o a Class 1E bus initiates an automatic start of the :Eiy&(ébﬁ
.,gndkutomnic connection to the Class 1E buses in the affected Division> Following
attainment of rated voltage and frequency, the EDG automatically connects to its

respective Divisional buses. After the EDG connects to its respective buses, the non-
accident loads are automatically sequenced onto the buses.

-1- PRIE )
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SYSTEM 89+~

Each EDG receives an automatic start signal in response to a safety injection
actuation signal (SIAS), a containment spray actuation signal (CSAS), or an
emergency feedwater actuation signal (EFAS). An EDG does not automatically
connect to its Divisional Class IE buses, if the Divisional

energized.

For a loss-of-power to a Class 1E medium voltage safety condition concurrent
with a Design Basis Accident condition (SIAS/CSAS/EFAS)/! each EDG automatically
starts. Following attainment ofe voltage and frequency, the EDG automatically

connects Lo its respective buses, mdv,wucnced 0110 the buses.

When operating in a test mode, an EDG? is capable of responding to an automatic
start signal "

Displays of EDG voltage, amperage, frequency, watts, and vars instrumentation exist
L in the main control room (MCR) or can be retrieved there.

b 4")_) Controls exist in the MCR to manually start and stop esch EDG. Contmh exist at
S

S50 20 el ol po o mouly s d o s urech EOG. gy s,

AR - 1

ey ” Inspections, Tests, Analyses and Acceptance Criteria
Table 26.2-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Emergency Diesel Ge

"w b MM(MA—JMNM Lnely
Ve it Gs
20 4-'0(- ”wwﬁuww,cuweuw
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CESSA

DESIGN
CERTIFICATION

Diesel Fuel, Lube Oil, and Starting Air

383
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F Required Action and F.1  Delare associatad DG Immediately
associated Completion Tume moperable.
BOt met.
OR
One or more DGs wath diesel
fuel oil, lube oil, or starting
air subsystem not withun Lumits
for reasons other than
uons A. B“b
AEUTNIRL LT TER I
\ q &_( L ‘\: A‘;'\/A':
SURVEILLANCE REQUIREMENTS .
SURVEILLANCE FREQUENCY
SR 3.8.3.1 Verify each fuel storage tank contains 2 [*] gallons of fuel. 31 days
> Y
SR 3.8.3.2 Venfy lubncatng o1l wnventory is 2 gallons. 31 days
SR 3.8.33 Verify fuel oil properties of new and Rored fusl oil are tested is In asccordance with the
accordance with, and mantained within, the Lumits of The Diesel Diesel Fuel O
Fuel Orl Testing Program. N Testing Program.
7
SR 3834 Venfy each DG air start receiver pressure is 2 [225] pig. 31 days
SR 3.8.3.5 Check for and remove sccumulated water from &hh&l oil storage | 31 days
tank. \
SR 3836 For each fuel oil storuge tank: ‘\ 10 years
1
8. Draio the fuel oil; \
b. Remove the sediment, and N S T
¢, Clean the tank. e A

—————-—-———'_ﬂ*‘-———

( £94

* Value to be determuined by system detail desigo.

SYSTEM 80+
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CESSAR 2&Ficaron

9.5.4.5 Instrumentation Application

Each diesel generator engine is provided with sufficient
instrumentation to monitor the operation of the fuel oil system.
All alarms are separately annunciated on the local diesel engine
control panel which also signals a general diesel trouble alarm
in the control room. The fuel oil system is provided with the |
following instrumentation and alarms:

A, Fuel 0il storage tanks
: Low level and high level annunciators.
- I Technical specification low-low level alarm.
3. Level indication, 0-100%.
4. The capability for use of a stick gauge or similar
means to measure the actual fuel oil level.
B. Fuel o0il recirculation filter
Inlet and outlet pressure indication.
A Fuel ©il day tank .
1. Fuel oil transfer valve control.
2., High level alarm.
3. Low level alarm.
4. Level indication.
D. Fuel o©il strainers (Engine~driven pump and motor=-driven

booster pump)

High differential pressure alarm - Alerts the operator
to take corrective action by manually switching over to
the alternate clean strainer.

2. Inlet and outlet pressure 1ndicatxon

- —— e s 8 e . ————
e e . i e —— ~

The COL Appllcant will make available for NRC review, intormation (
on Diesel Generator Engine Fuel 0il System calibration |
frequencies. /

/\_p Mo e '7(0 Pagt 75 57 °

Amendment R
9.5-56 July 30, 1993



CESSAR 2 Ficarion

E. Fuel oil filter

1. High differential pressure alarm - Alerts the operator
to take corrective action by manually switching over to
the alternate clean filter.

2 Differential pressure indication.
3> Outlet pressure indication.
4. Low fuel oil pressure alarm.
F. Day tank retaining wall
; I High and low level drain valve and lube o0il transfer

pump control.

2. High~high level alarm.

"

5 IngeX text

Amendment E
9557 December 30, 1988
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Design Commitmesi

The Basic Cosfigurstion of the EDG
System s as descnibed in the Design
Description {Section 2.6.2).

Each EDG and e support sysiems are
physically separsted from the other
EDG and its support sysiems, and are

jocated n phymically separate aress of
the nuclear mland strs - wes.

The diesel fuel storage tanks for each of
the two EDGs are located 1 physically
diesel fuel storage structures.

The fuel oil piping from esch diesel fuel
stomge siructure to its respective EDG
day tank 13 classified Seismuc Category
i. Divisional separstion 18 esisblished
by pipe routing and use of the
Divessonal wali.

The EDGs are sized 1o supply their load
demands following a design basis
accrdent  which  requires  use of
emergency power.

inspection of the ss-built pping from
ench diessl fuel storsge sinxcture b its
reapective EDG dey tsak will be

i

Anslysis 0 determine EDG  load
demsend, based on the as-busit EDG load
profile, wiii be performed.

Acceptance Criteria

The as-built EDG System conforms with
the Basic Configurstion se descnibed i
the Design Descnpiion {Section 2.6.2).

The two EDGe and iheir respective
support systems are locaiad oo opposte
sides of the aucloar island structures sad
sre sepersiod by the Divisional wall.

The diesel fuel storsge tanks for one
EDG are located 1w 2 differcot structure
from the diesel fuel stomge tanks for the
other EDG.

The as-buslt fusl oil piping from each
dicsel fusl storage structure o its
respective EDG day tank is ciassified
Sewsmec Category | Divistomal seper-
ation 15 established by pipe routing and
use of the Divisions] wall.

Analymis for the as-buili EDGs exists
and concludes that the EDGs’ capecities
eiceed, as detervuned by their name-
pisie ratings, their load demand fol-
fowing & dosign basis sccidenmt which
requires the use of emergency powes.

M0
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10.

262

voltage safety
respective EDG ./ Following stisinment
of Pd)roluge and frequency, the EDC
sutomatically connects to its respective
Divisional buses. After the EDG
connects to its respective buses, the noa-
sccident loads are  sutomatically
sequenced onto the buses.

Each EDG recerves an sutomaiic start
signai in response to a safety injection
actustion signel (SIAS), s contamment
spray sciustion signal {CSAS), or an
emergency fesdwater sctustion signal
(EFAS; An EDG does not
automatically connect to its Divisional
huses, if the Divisions! Class 1E buses
~ = energized.

Testing for the actuation snd connection
of eack EDO will be performed using =
agnel thet smuisies & loss-of power.

Teating for the sctuation of each EDG
will be performed using signals thet
simmlate & SIAS, & CSAS, and & EFAS.

10.

As-buiit EDGe sutomatically start om

receiving a loss-of -poney =i b
‘u.w (:L\IQQL#'_M\

frequency (1 2%) ia < 20 secomde
sutomatically coanect to thetr respective
buses, and their nca-accidert

Each EDG receives a start signal m
response o each of the foliowmng
simuiaiad s:ignals; & SIAS, 5 CSAS, end
a2 EFAS, but does not sutomatically
comnect o its Divisional buses, if the

iMoo
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C
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i3.

2.6.2

For a lossof power to a Class IE
medium voltage safety bus coedition
concurrent with & Design Basis Accident

condition (SIAS/CSAS/EFAS), _exch
EDG sutomsticaily starts.  Fol

sttaiament  of  rated., volisge and
frequency, the EDG  automatically

connects to its respective buses and
losds are sequenced onto the buses.

When operating in & test mode, an EDG

iz capable of responding to an sutomatic
start signal.

12

Testing on the as-buslt EDG Systems
wili be performed by providing
smulated SIAS/CSAS/EFAS and loes-
of-power signals.

13.

w%@

>

Testing will be performed with each
EDG i 2 iest mode configuntion. An
sutomatic stert signal will be simmuisted.

12.

in the ss-bwlt EDG Sysiems, when
SIAS/CSAS/CFAS and loss-of-power
signals exist, the EDG sutomstically
starts, atisins cgied’ voltage and
froquency and 12 coonected to s
Divisional buses within 20 seconds.
Following comnection, the automstic
of each load, the voltage on these buses
does noi drop more thas 20% messured
at the busee. Frequency 12 restored 0
within 2% of noounal, and voltage iz
restored to within 10% of sominal
within 60% of each load sequence time
intecvel. The SI, CS, and EFW joads
are saquenced onto the busee n < 40
seconds total ume from mtisiing
SIAS/CSAS/EFAS.

Whes opersting in & fest mode, sach
EDG resots fo its sutomsiic cootrol
mods upon receipt of s simulsied

1231-%




TABLE 2.6.2-1 EMERGENCY DIESEL GENERATOR SYSTEM

Acceptance Criteria

No. 10 As-built EDGs automatically start on receiving a LOOP signal and
attain a voltage and frequency in < 20 seconds which will assure an operating
voltage and frequency at the terminals of the Class 1E equipment that is
within the equipment’s tolerance limits, automatically connects to their
respective divisional bus, and sequence their non-accident loads onto the bus.



SYSTEM 80+~ TABLE 2.6.2-1 (Coutinwed)
Design Commitment 1asacctions. Tesis, Asalvecs
12. For a lossofpower to a Class 1E 12. Testimg om the sa-bwuit EDO Systoms
medium voitage safety bus condition will be performed by providing

13

concurrent with 2 Design Basts Accident

condition {SIAS/CSAS/EFAS), _eaxch dM

EDG automastically starts. Fol eI -

stisinment of rated volage wd\ [} __ § ‘ll Ld Pttaste)
frequency, the EDG sutomaticaily pa———

connects (o ita respective buses and
loeds are sequenced onte the buses.

When opersiing in a test mode, an EDG 13. Testing will bo porformed with esch
1s capabie of responding to an automatic EDG in & test mode configurstion. An
start signal. ssomeix stast sgnel Wil be smsised

i2.

3.

within 2% of noounsi, and voltage i
restored 0 within 10% of sominal
within 60% of ecach load sequence time
intervel. The SI, CS, and EFW loads
m-@-edodohh-u-s«)

i2.3¢-0



SYSTEM 80+~ TABLE 2.6.2-1 (Contigued)
EMERGENCY DIESEL GENERATOR SYSTEM
Design Commitment laspectiens, Tew's. Amalvers Acceptance Criteria

i4.9)

id.b)

2.6.2

Displays of EDG voliage, ampersge,
frequency, wetts, and vars instru-
mentstion exist 1o the MCR or can be
retnieved there.

Controls exist o the MCR to manusily

i4.s) Inspection for ‘#e ~uistence or re-
tevebility s the MCR of instre-
meatatson dsplays wall be performeed.

i4.b) Testing will be performed using the
EDG comirols im the MCR sad EDG
byt o

Lool asgrs!

i4.a}) Displays of the EDG instrumeniation -

watts and vars cxigt in the MCR or can
be retrseved thare.

14b) EDQ controls esist in the MCR
Lo manusily stert snd stop each EDG.

Controls exist st cach EDG local control
pansl to manuslly start end siop s
respective EDG.

Inie



CE 80+ ITAAC Independent Review Comments

ITARC MO.2,6.) AC Instrumentation snd Control Power System pnd DC Power System
Page l1_ of }

e s

Resolution

Where ie the legend provided for electrical symbols
used in the CESSAR?

2 Design Description needs to be revised to show 1 Sduj CE ,J" AEZ ¢
Design commitment 3. e -
3 CESSAR figures 8.3.2-1 and 8.3.2-2 show inverter 1 ;;;4,[‘,) Crt Arrer = ek

power sources and regulated power .nppll‘. are
connected in parallel via normally closed breakers
for ESF-CCS and Process- CCS panels. Is there any
interlock to prevent paralieling? Needs
clarification.

4 Design Description, page 1, para. 5, states that 1 _({,_CJ do C&= ALKeE

“Each Class 1E ACI&C power supply is & constant
voltage constant frequency inverter powser supply
unit.® This information is not shown in Design
Commitment 2. Design Commitment 2 and ITAAC need /
to be revised.

5 No ITAAC entry is provided to verify Design 1 Sull te C7  AseE
Description, page 1, para. 5, which stetes that the : '
“alternate power source is a voltage regulating

device which ie supplied from the same ac power
source as battery charger----."




No ITAAC entry ie provided to verify Design
Description, page 1, para. 6, which states that
“"Each Class 1E power supply unit is sychronized, in
both frequency and phase-—-~-~- >

Sd v Cf Agerc

(ngo’u‘@; Adfr& nvd

2 chodd resclue +AE
Comment )

Deelign Description needs to revised to show Design
Commitment 15.

Senll 40 CE Afwer

(géa ﬁw‘w;//

o~

& Design Commitment 4 needs to be revised as shown in ’) ,-,\{5 lo f A ik e
the attachment to be consistent with the Design
Description.

3 a. Determine whether the test described im ITA 19b LE 40 vemse T TA AREE |
can be performed before fuel load? b. If this test l + ~ 5
can be performed as written, then the acceptance +o yne u[C ‘/;fa &/ Y.
criteria should be revised to verify the capscities ‘/, /1‘ 08 &
of DC equipment such as battery charger, MCCs and DC i :
distribution panele to operate the comnected loads. /SFQ, a (Zcé f¢/ S

10 Design Deacription needs to be revised toc show Ig nl e C £ ,46#'.'[.&
Design Commitment 27.

i1 An ITAAC entry is needed to verify Class 1E DC Power

System alarms and dispiays shown in page 3, last
paragraph of the Design Description.

Sond. Yo Ct=  AacE
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263

Each Class 1E mnverter power supply

umit 18 sized 1o provide oulpet-power to

its respective distnbution pessl fosds.
Clnstts o

Class 1E mverter power supply umits
and their respective disinbution panels
are identified according to their Class
1E Division/Channei and sre locate:
Seismic Category | structures and in
their respective Division/Channel sreas.

in the Class 1E AT 1&C Power System,

independence 1s provided between Class
1E Divisions. Independence is provided
between Class 1E Channels. Indepen-
dence s provided between Class IE
Divisions/Channels snd non-Class iE

equipment.

d.a)

6.b)

inspection of the as-bwiit Clsss IE
Divissoma/Channals in the Class 18 AC
Power Systaes will be conducted.

6.a)

§.b)

according to their Class |IE
Diviston/Chansel and sre locsted in
Seismuc Category | structures and in

A test signal exists only in the Class 1E
Division/Chanoel under tost in the Class
1B AT 1&C Powsr System.

h.oCh-lBACI&CPowSy‘-.
physical tonased i isolati
“ between  the Ch IE Divi-




c Es SA R gg:'r‘mcunou

AC Sources - Operating
Bls1

BASES
BACKGROUND If power were lost from either UAT, undervoltage relays would sense this conditon. The
(Contunued ) electncal systemn would thep sttermt w trunsfer 1o the backup preferred power source (the

sssocuted RAT). The transfer w uhe associated RAT wall occur oo the permanent
noo-safety bus affectad  If power 15 pot avaulable from the backup preferred source, the
DG 15 sutomatcally used w power the associaled emergency buses. The DGs san
sutomatically on a Safery Injection Actuation Sigual (SLAS) or on » loss of voluage (LOV)
on the respective emergency buses. Even though the DGs are startad on SIAS, they will
not power the emergency buses unless both preferred offmite sources of power are
waavalable The DG sutomatically bes 1o 1ts buses oo 8 LOV condition oo that bus with
P offsite power upavaulable,

mtofnlwolmwa.MBFmMmmaﬂy
conpectad to the DGs 1 sufficient ume 0 provide for safe resctor shutdovm and W
mutgsie the consequences of 8 Design Basis Accident (DBA) such as s boss of coolant
accident (LOCA).

Certaun required wit Joads are returned (o service b 8 pradetermined sequence in order
to prevent overloading the DG 1o the process. Withus [1] minute after the wunatng
mgnal 1s received, all loads needed W recover the unit or meuntan it 0 & sfe condition
are returned Lo service

In accordance with Regulstory Gude 1.9 (Ref. 2), diesel genersiors | snd 2 have [6067]
kW continuous and [6674] kW two-bour load muogs.

The diesel are ralad a1 4160 volis, three phase, 60 Hz snd are capable of
mﬁ:yndvoluge withun twenty seconds afier receipt of & start mgnal
Ref 3

(%%’),

The ESF systemns which are powered from divimonal power sources are Lsted

Reference 3.

APPLICARLE The wmual conditons of design basis transent and accident analyses wn CESSAR-DC

SAFETY ANALYSES  Chapters 6 (Ref 4) and 15 (Ref. §) assume ESF systems are OPERABLE. The AC
Power System 15 designed W provide sufficient capacity, capability, redundssc), and
relability w enswe the svailability of necessary power W ESF sysems so that the fuel.
Reactor Coolant System, and contaunment design Lmits are pot exceeded. These desigr
Lumits are discussed 1n more detall 1n the Bases for LCO Sections 3.2 (Power Distnbution
Limuts), 3.4 (Reactor Coolant System), and 3.6 (Contaunment Systeins).

SYSTEM 80+ B38B2
16A Tech Spec Bases Amendment U - 12/31/93
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CESSAR &icarion

AC Sources - Operating
B3s.)

BASES

LCO Inoperable AC sources do mot pecessanly resull 1o woperable comaponents (which are
(Continued) designed L receive power from tha! source) unless specifically directed by Raquired
Acuons (refer w LCO 3.0.7).

Each DG must be capable of sartung, accelerating to and voltage, snd
conpecting 1o 15 respective ESF bus oo detection of bus undervoltage, Thus will be
sccomplished withun 20 seconds. Each DC must also be capable of accepting requured
joads withuo the assumed Joading sequence wiervals, and continue W operate unti) offsite
power can be restored 1 the ESF buses. These capabilities are required 1o be met from
ovmuyofmwmdmonsmhuDGmnndbythheambm.DGnmdb)
with the engine at ambient conditions, and DG operatng in » parallel test mode. Proper
sequencing of loads, wcluding thpping of povessential loads, is a required funcoon for
DG OPERABILITY.

Ceruun diesel gepersior support systems are addressed in other LCOs. Dm'.ag.
mmmmem.mehmM)
result unless specifically directed by Required Actions. Thus is 10 accordance with LCO
3.0.7.

APPLICABILITY The AC Power Sources and sequencers are required 1o be OPERABLE 1o MODES 1.
2, 3, and 4 W ensure that:

. Acceprable fuel demign Lumits and reacior coolant pressure boundary limits are
20t exceeded as » result of sntcipated operstional cccurrences or aboormal
transients; and

L3 ]

Adequate core cooling 15 provided, and containment OPERABILITY and other
vital functons are maustuned i the even! of a postulated DBA.

AC Power Source requirements for MODES 5 snd 6 are addressed 1o LCO 3.8.2, AC
Sources - Shutdown

ACTIONS Al A2 AdAD

With one of the required offsite curcwits woperable, sufficient offsite power 15 avadlable
from the otber requured offsite circwt o ensure that the unit can be maintained 1o & safe
shutdown condition following » design basis transient or accident. Even failure of the
remaining required offsite curcwt wall pot jeopardize » safe shutdown of the unil because
of the redundant standby diese! generator. However, mince system reliability 15 degraded
beiow the LCO requirements, & tume Lumst o6 continued operation is umposed. To ensure

SYSTEM 80+ B384

16A Tech Spec Bases Amendment U - 12/31/93
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AC Sources - Operating
Ble)

BASES

SURVEILLANCE Where the SRs discussed berein specify voltage and frequency tolerances, the following
REQUIREMENTS 15 applicable. The mummum steady sate output voliage of [3740] V is 90% of the
(Continued) nomunal 4160 V output voltage. This value, which 1s specified 10 ANS! C84.1-1982

(Ref. 6), allows for vollage drop w the termunals of 4000 V motors whose munimum
operating voltage is specified as 90% or 3600 V. It also allows for voltage drops w0
motors and other equipment down through the 120 V level where mummum operating
voliage 1s also usually specified as 80% of name plaie gating. The specified maximum BE
sleady state output voltage of [4756] V is equal 0 the mmximum operating voltage
specified for 4000 V motors. It ensures that for @ Lightly loaded distribution system, the
voiupuhmmdsofmvmnmm&nthMSWg Fo]
volages. The specified munumum and maximum frequencies of the DG are 58.8 Hz
61.2 Hz, respectively. These values are equal 1o 2 2% of the 60 Hx nomunal frequency
and are denved from the recommendai ons given in Regulatory Guide 1.9 (Ref. 2).

sR38 1] .

Thus Surveillance Requirement assures proper circuit cootinuity for the offzite AC power
supply to distnbution petwork and svalability of offmte AC power. The bresker
aLignment venfies that each breaker 15 w its correct position 10 ensure distribution buses
and loads are conpectad w thew preferred power source and independence of offsite
cutiuts s manuuned  The seven<lay Frequency is adequate mnce breaker position is not
likely 10 change without the operator being aware of it and because staous is displaysd 1o
the control room

SRILI2md SRIBLT o vr a0

prr {
These medlnurﬂifp w0 ensure mgnm/nbnhfy of the standby power supply 1o miogaie
design basis QTR0 ents mdm and mauntan the wunit 1o safe shutdown conditions
To munumize the wear on moving parts that do pot get lubricated when the engine is not
runnung, these SRs are modified by a Note (Note 2 for SR 3.8.1.2) 10 indicate that all
DG staris for these Survedlances may be preceded by s enjune prelube period and
followed by & warmup penod pnor w loading by an engine prelube penod. For the
purpose of this testing, the diese] genersiors shall be marted from standby conditions
Standby conditions 1 Wus case means the diesel engwe coolant and oil are being
connnwously cuculated and tempersture mauntuned cousistent with manufacturer
recommendatons

'

o order o reduce stress and wear oo diese] engines, some manufecturers recommend &
modified start 1w whuch the starting speed of DGs 15 Lmuted, warmup 15 Lmited 1o thus
lower speed, aod the DOs are gradually accelerated 10 synchropous speed prior W
loadng Thus 15 the wtent of Note 3, which 15 only applicable wheo such modified stan
procedures are recommended by the masufacrurer
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CESSAR 2iiTicarion

AC Sources - Operating
Bls)

BASES
SURVEILLANCE SR3BI 2
REQUIREMENTS
(Contunued) As required by Regulatory Gude 1.108 (Ref. 11), this Surveillance demonstrates the

as-designed operatioe of the sandby power sources duning loss of the preferrad offsite
power source. This test venifies all actions encountered from the loss of offaite power
mldugwgofhwmmumofm-nm buses gnd
respective loads from the diesel peneraior. It furtber demonstraies ihe capability of the
diese] generaior to sutomancally achieve the required voltage and frequency wathia the
specified time.

neﬁwl.mmcmmofwmuhdvdmmuof
tbemodennwymwmdwohnphmluphn‘kLOCA. The munumum
steady mate output voltage of [3744) volts s 90% ot&em-dnoovdtm
voitage. This value, which 15 specified in ANST C84.1-1982, allows for voltage drop.
wwwmemm:oflwovdtgmm-mmmvdnpu‘}&
specified as 90% or 3600 volts. It also allows for voltage drops o motors and other
.qumzmmghummwmmmwuw
usmﬂyupmﬁcdu”iofmm, /A‘

The specified maximum weady state output voluge of [4576] volts is equal to the
maximum opersting voliage specified for 4000 volt epse motors (+ 10% of motor
nameplaie spagpgeof 4000 volts). It ensures that for a Lightly losded dustribution sysiem /0.4
the voluge i the termunals of 4000 volt motors will be 5o more thas the maximum rusd | 0 £
operating voltages.

The specified muumum sod maumum seady sate output frequency of the diese!
geverator is 588 Hz and 61.2 Hz, respectively. This is equal 0 ¢ 2% of the 60 Hz
norunal frequency and 1s denived from the recommendations gives in Regulatory Guide
1.9 (Ref Z)MmeﬁqmywdhmwwMZSoimMmu
load sequence siep The surveillance should be continued for » munimum of five minutes
mmrwmmnmzmnuhvebaydudnbmryhuhun
achueved

For the purpose of thus SR, the diesel penerniors shal) be started from standby condivons
Standby condibons wn this case means the diesel enpine coolant and ou are bewnp
cootiuously curculated and temperature mantuoed consisient with manufacturer
recommendations

The requirement to venfy the comoection sad power apply of permanent and
suio~connected lcads 15 wiended 1 sabsfaclonly show the relationship of these loads to
e DG loading logic. In ceruun curcumstances, many of these loads cannot actually be
conpecied or loaded without undue hardship or wotenual for undesired operaton. For

SYSTEM 80« B3g1s
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CESSAR Zi&tiicaron

AC Sources - Opersting
Bis)

SURVEILLANCE Thus Survedlance s modified by three Notes. The firmt Note requires that thus
REQUIREMENTS Surveulance be performed withun five munutes of shutung down the diesel geperator aher
(Conunued) 1t has opersied for 2 rwo bours at fully loaded conditons and allows momentary

trunsients due W changug bus losds 1w pot wvalidate the teet. The two-bour time Lumit
15 basad on the manufacturer's recommendation for achueving hot conditons. The second
Note permuts xn engine prelube penod prior o dissel peneralor starting L0 munimize woar
oo movisg parts whuch are pot Jubmcated unless the engwne 15 operating. Nose 3
acknowiedges that credit may be taken for unplanned events that satisfy this SR.

R38 116

As required by Regulatory Guide 1.108 (Ref. 11), this Surveillsnce assures that the
manual synchronizaton snd joad transfer from the diesel generaior W the offmte power
source can be made snd the diese! generstor can be retumed o raady-o-load status
when offsite power s restored. [t also sesures tha! the suto-start logic is reset 1o allow «

the diese] genernior to reload if & subsequent loss of offuiie power occurs. The diese!
geoereior 15 conndered 10 be w ready-to-load status when the diesel generator is

speed and volage, the output breaker 1s open and can receive s suto-close signal oo bus
undervoltage, and the load sequence tumers are reset.

The Frequency of [18 months] is conmnstent with the recommendations of Regulatory
Gude 1.108 (Ref. 11) and takes o consideration plant condibons required o perform
the Surveilllance.

This SR s modified by two Notes. The resson for Note | is that performung the
Surveillasce would remove » required offsite cucwit from service, perturb the electrical
distribution system, and challenge safety systems. Note 2 acknowledges tha! credit ma
be taken for unplenned events that satsfy this SR,

SR8 117

Demonstration of the t2st maode overnde ensures tha! the diese! generator svalability

under sccident conditons will not be compromused as the result of wsting. Interlocks w

the LOCA semsing cucvwits cause the diesel geserator 1o sutomabcally reset w0

ready -to-load operation if s LOCA actuation signal 15 received dunng operation 1o the test /ﬁ o
mode Ready-o-load operation 1s defined as the diesel peperaior runming W/ t
and voltage with the diesel genermior output breaker open. These provisions for
sutomauc switchover are required by TEEE-308 (Ref 14)

L~

The requirement 1o sutomatically energize the emergency losds with offsite power is
essentially identical 1o that of SR 3.8.1.12. The witent 1n the requarement associsied with
SR 32 1.17.b s to show that the emergency loading was pot affected by the DG
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CESSAR 25+ icarion

AC Sources - Operatung
B38])

BASES

SURVEILLANCE operation in test mode. o beu of actual demonstration of connection and loading of ords,

REQUIREMENTS tesung that adequately shows the capability of the emergency loads w perform these

(Contipued ) functions 1s acceptable. This testing may wclude any senes of sequenual, overlapping,
of total steps so that the entire conpection and loading sequence 15 venfied.

The [18 month] Frequency 15 comsistent with the recommendations of Regulatory
Gwde | 108 (Ref 9), paragraph 2.2 (8); takes wto conmderanon umt conditions required
to perform the Surveidlance; and 15 wiended 10 be consistent with expected fuel cycle

lengths.

This SR 15 modified by two Notes. The reason for Note | is that performing
Surveillance would remove & required offsite curcwit from service, perturd the electncal
distnbution system, and challenge safety systems Note 2 acknowledges that credit ma)
be taken for unplanned events that sansfy thus SK

SR3&1.18

As required by Regulatory Guide 1.108 (Ref. 11), esch diesel gemeraior is required o
demonstrate proper operation for the DBA loading sequence to ensure that voltage and
frequency are mamntuned within the required hmits, Under accident conditions, prior o
connecting the diesel generntors 10 their appropriate bus, all loads are shed except load
center feeders and those motor control centers which feed Class 1E loads (referred w as
permanently connected loads). Upon reaching 90% ssemg voltage and frequency, the
diese! gemerntors are then connectad to their respective bus. Loads are then sequentally
conpeciad o the bus by the automatic load sequencer. The sequencing logic controls the
permussive and starang signals 10 motor breakers 50 w10 preven! overioading the diese!
genersiors due 0 high motor starung currents. The 10% load sequence time interval
wiernnce ensures sufficient tune exists for the diesel pemeraior 1o restore freguency and
voltage prior W applying the pext Joad and that safery snalysis assuzzptions regarding ESF
squpment tme delsys are not violatad Reference 4 provides s summary of the
automanc Joading of ESF buses.

The Frequency of {18 month] is consistent with the recommendations of Regulator
Guwde 1.108 (Ref 11), and takes 0w consideration plant conditons required to perform
the Survedlance and 15 intended to be consistent with expeciad fuel cycle lengths.

This Swrveillance 15 modified by two Notes. The first Note prohibits performance of thus
Surveillance o MODE 1, 2, 3, or 4. Performance of this test requires the woperability
of certain ESF equipment and has the potental 10 perturd the slectncal dustribubon
system which wouwld challenge cootinued steady-sate operation. The second Now
scknowiedpes that credst may be taken for unplanned events that satisfy this SR
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CESSAR iiiricarion

AC Sources - Shutdown

Bis2
BASES
APPLICABLE shutdown modes based on
SAFETY ANALYSES
(Contnued) N The fact that tirne 10 an outage 15 hmited. Thus 16 8 nsk prudent gosl as well as
» utility econotmuc considerstion.

) Requinng sppropriate compensalory messures for certain conditions. These may
nclude adrmunistrative controls, relance oo sysems that do not pecessarily meet
typical design requirements applied o systems credited wn operating MODE
analyses, or both

¢ Prudeot uulity connideration of the nsk sssocuted with multipie activities that
could affect muluple systems.

d Muntaumog, 0 the extent practical, the ablity 0 perform required functions
(even 1if ot mesting MODE 1, 2, 3, and 4 OPERARILITY requiremnents) with
systems assumed o fumction dunng an event.

in the event of an socident dunag sbutdown, thus LCO ensures the capability o support

systems pecessary 10 avord immediate difficulty, assuming either » loss of all offsite

power or & Joss of all onmite diese! generntor (DG) power.

The AC sources satisfy Cntenon 3 of the NRC Policy Statement.

LCO One offsite cucwit capable of smpplying the ommite Class 1E power dimribution

subsystem(s) of LCO 3.8.10, "Dumribution Sysems — Shutdown,” easures tha! all
required joads are powered from offute power. An OPERABLE DG, sssociated with
# distnbution sysiem train required 10 be OPERABLE by LCO 3.8.10, sasures & diverse
power source s svailable o provide electncal power support, assuming & loss of the
offsite circwit.  Together, OPERABILITY of the required offsite curcwit and DG ensures
the avalabiity of sufficient AC sources 1o operate the wut in & safe manoer sd W
mitgste the consequences of postulated events dunng shutdown (e.g, fuel handling
accidents and reactor vessel drundown).

The qualified offsite circuit moust be capable of mauntal : y and voltage,
and accepting required loads during sn accident, whule conpected 1o the Engineered
Safety Feature (ESF) bus(es) Qualified offsite curcuits are those that are described in
the CESSAR-DC and are pant of the Lcensing basis for the wut.

Inoperable AC Sources do not necessarily result w wopersble components (which are
designed 1o receive power from thal source) unless speci irected by Requured
Actions (refer to LCO 3.0.7).

The DG must be capable of starting, accelerating : and voltage, cognecting
W its respecuve ESF bus op detection of bus undervoliage, and sccepting requured loads.
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SYSTEM 80+™
AC INSTR
T —
i3.  The Class 1E AC I&C Power System 1.

id4.

sunplies an opersting voltage st the
terounals of the Class 1E wtilizstion™ 1 —
equipment which is within the yiilizstiod © ,
equipment’'s voltage tolerance framts

Class 1E AC 1&C Power Sysiem cables i4.

and raceways are wentified sccordivg to
their Class 1E Division/Channel. Class
IE cables are routed = Sewsec
Category | structures and v ther
respective  Diviscos  or Chansel
rRCEWRYS.

alternating curvent (AC) from s MCCin
the same Class IE Division as the -

o ——

e ;
{,\P"{‘\ =

b Class 1E battery is provided 15.
normai  battery charger supplied

74 A€

Anslysis for the as-bwilt Class 1E AC
L& C Powsr Systom to detsemune voliage
drope will be performed .

inspection of the ss-buili Class I1E AC
Powes Systess cablos sad recoways will
be comdcted.

Inspections of the ss-butkt Cless 1E DC
Power System will be oc “ucted.

v ,/{Jé‘b z(

i3

i4.

5.

Analysse for the as-built Class 1E AC
[&C Power System i
and concludes that the asalyzed
opensting  vollage supplied af the
termanels of the Claas 1E equipment i
within the eguipmeont s voliage tolerance
imets, se dotsrmined by their nameplate
ratings.

As-built Class IE AC Power System
cabies and macowsys sre identified ac-
cording to their Class 1B Diwi-
sion/ Channel Class 1E Division-
al/Channel cables are routed in Seismic
Category | structures and i their
respective Division/Cheanel acowsys.

Esch Class IE battary is provided with
&2 wmormal beitery cherger supplied
slisrmating current (AC) from s MCC in
the sams Class IE Divisioa as the
battery.

ﬁ/‘z o intrn L] uvﬂ T TANC *x"‘
/ ‘
D/\‘r”/‘-‘ (‘—j‘( O“ﬂ" ‘11 Ric—t‘/t,‘v"

1) Conn ﬂ"aj“ /.v(:' /' 17"’(. T L

1w
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Classy iE DC Power Syu'aﬁ‘c;hl are 27.
dentified sccording o their Clase B

Class {E Divison/Channel cables are
routed in Setsmuc Category | siructures
w thewr respective Division/Channel
RCeways

in the Cilass IE DC Power System,
independence 18 provided between Class
1E Divisions Independence 1s provaded
between Class I1E Chennels.
independence 13 provided betwesn Class
1E Divisions/Channels and noe-Class

IE equipment.

y alecns avd day
L 4 '
e ohe Closs 1E k

Poni A, 1!1#“"\ Bl 2é
we Stedtap 30 0. 3

‘\/

Ag"//
7

163

n.

29.8)

Inspection of the ss-buiht Clase 1E DC
Pows Systess cables =il be comdacied.

Inspection of the ss-built Class 1H DC
Powse Systess cabloe sad racewsys wail
e comdected.

Testiag wili be conducied om the as-busii
Clase 1E DC Powsr System by
providing @ iest mgeal m only cew Cless
1B Divisos/Chanael = 5 ts.

29.b) Imspection of the se-built Clams 1B DC

Powar Systems will be conducted.

o Iopisteme widl b

ow Tha adovwe ovd
the Clowr 1 Z D Fovrer

27.  Asbuill Class IE DC Power System

cables are identified acconding o their
Clase 18 Division/Channal .

28, Cless |E Divisson/Channel cablos are

rouied wn Seismmc Category | structures
i thesr respective Division/Chenael
TROBWAYS.

29.a) A v signal oxists i only the Class 1B

Divisson/Chanael under tost in the Class
IE DC Power System.

295) In the sobuili Class IE DC Power

Sysiem, physical sepacstion or electrical
isclation exisis befween Clams [E
" 3 e. Physi :
v At dsata - '.'
these Class 1E Divisions/Chanaele and
son-Clase |15 squpment. Racewsys
coslaiging Cless IE cables do sot
conisis non-Class 1B cabies.

e “*“;;x.:':zl-rw”
Sl cd Th MCR
o ia deedtoug. g 3
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CE SYSTEM 80+ ITAAC Independsnt Revisw Comments

ITAAC No. 2.6.4 Contajnment Electrical Penetration
Page 1 of 1
et R - e : R i Sesclution
e
1 Design description snd ITAAC need to be revised as 2 T T PR T Bk

shown in the attached mark-up. _ :
Cod CE -~ rveviee ) © =t
f

( cwurresdt ovedder iy

§ /1
Low augues rLuwred *’dv'v

...,

Abaia
s
[

By: __ R. Mathew | Resolved by: ' 4) Thdla-




( SYSTEM 80+™
2.64 CONTAINMENT ELECTRICAL PENETRATION ASSEMBLIES

4 DESIGN DESCRIPTION

Conuinment Electrical Penetration Assemblies are provided for electrical cables
passing through the primary containment.

Containment Electrical Penetration Assemblies are classified as Seismic Category L

Class 1E Division Containment Electrical Penetration Assemblies only contain cables
of one Class 1E Division, and Class 1E Channel Containment Electrical Penetration
Assemblies only contain cables of one Qlass 1E Channel

Independence s provided between Division Containment Electrical Penetrations
Assemblies. Independence i provided between Channel Containment Electrical
Penetration Assemblies. Independence is provided between Containment Electrical
Penetration Assemblies containing Class 1E cables and Containment Electrical
Penetrauon Assemblies containing non-Class 1E cables.

Conuinm?t Electrical Penetration Auembf: e prtacwd AN OMSFPUSSSRLS
n¥s mo

Currtnts $uaxr ave Qvishe ¥ S Comhmudks curvea T o
. Contsinment Electrical Penetration Assemblies are equipment for which paragraph v
number (3) of the “Verification for Basic Configuration for Systems” of the General

Frowvisions (Section 1.2) applies.
. Inspections, Tests, Analyses and Acceptance Criteria

Table 26.4-1 specifies the inspections, tests, analyses and associated scceptance
critena for the Containment Electrical Penetration Assemblies.



SYSTEM 80+™

4 Cootsinment  Electnical  Peaetrstion
Assemblies are protected
vycurrenis ha/ ane m-
B f Ceste ""‘/“A1

264

Anslysic for the ss-buili Comtoimeseni
Blectrical Penstration Assessbises_.. ' (f b¢
Perforvae o

4.

Anslyss cxists for the as-buili Com-
tasamend Slecincal Pametratice Asseen-
blies amd comcludes euther (1) that the

’W_d““
- excesd the comtimusous ratmg of
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FYSTEM 80+™

8}

b)

Degign Commbi - (w{

The Basic Configurstion of the AAC s
a5 described in the Design Description
{Sectiom 2.6.5).

The AAC can supply power lo:

ihe non-Class |E permanent non-safely
buses; or

to 8 Class 1E Division through s
associsted noe-Class | E permanest noa-
safety bus.

The load capacity of the AAC 1 at least
as lasge as the capacsty of so EDG.

The AAC displays and controls
identified n the Design Descaplion
{Section 2.6.5) exsst 1n the MCR or can
be retricved there.

e)

b}

WMQMAAC-&I&
comdmcied

Testing on the ss-buikt AAC will be
comdmcted by commecting e AAU 0

the non-Clsss 1B pormanent nos-safely
bhumss, snd then

to 8 Clase IE Division through s
sssocisted aoe-Class 1 F poremeent nos-
ity bus

lnspection of the ss-built AAC and
EDGs =il be comducted.

hq-nﬁ-clhllmwillh
comducted.

4

s)

b

The ss-built AAC conforms with the
Basic Configuntion as described is the
Design Description {Section 2.6.5).

The as-built AAC can wupply power o

the son-Clase 1E permanent non-safety
busss; or

to 8 Clase IE Divison through s
associsied son-Class (| E pormanent nos-
safety bus.

The ss-buiit AAC load capscily is ot
icast as lssge as the capacity of sa EDO
as determined by the AAC and EDO
pamepisic ralings.

AAC displays sad coatrols identified in
Se Desian Descsigtion (lection 2.6.9)
exist or can be retneved there.

w the MCL.
Co é

o



CE 80+ ITAAC Independent Review Comments

ITAAC No._2.7.1 New Fuel Racks

Page | of _1

The design description states the racks are anchored

toc embedments. Supporting details could not be
found in sether section 9.1 of the CESSAR. The
CESSAR should be appropriately supplemented.

aEsolution

The design description states there will be an
initial storage for at least 121 new fuel assemblies
{minimum value specified) whereas the CESSAR
9,1.1.3.1.3 states the criticality safety margins
are maintained by limiting the capacity to 121
assemblies (a maximum value), please clarify.

y:_Bob Gramm 504-1010




CE 80+ ITAAC Independent Review Comments

{TAAC No. 2.7.2 Spent Fuel Racks page ] of _1_

—s L sl i

i

.Rgsplution

Comments

Add the following statement to the design
description: "Piping penetrations to the spent fuel
pool are located to maintain a minimum level of
water above the spent fuel poo!." CESSAR 9.4:.2:2.1
specifies that penetrations are at least 10 feet
above the top of fuel assemblies.

-

Revise the design description as marked-up. Neither
Nuclear Island or spent fuel cooling CDM material
address these aspects.

CESSAR sections 9.1.2 and 9.1.2.3.4 state that the 3 A
spent fuel storage is for “up to" 907 assemblies (a
maximum) where the design description states "at
least™ 907 assemblies (a minimum) . These
descriptions should be consistent.

Revise the SFP (2.7.3) design description to ensure 1 T
siphonic draining of pool is preciuded.




CE ITAAC Independent Review Comments

ITAAC No._2.7.3 Pool Cooling and Purjfication System (PCPS) Page_] of 1

Conts 7 Resolution

1 Figure 2.7.3-1: 1 b2L
Reverse the flow directions of the CCWS to
the SPF heat exchangers to counter-fow; to
be consistent with P&ID 9.1-3 and Figure

Legend page 3.

01/21/1994



SYSTEM 80+™
2.7.2 SPENT FUEL STORAGE RACKS

Design Description

The Spent Fuel Storage Racks provide an initial on-site storage for at least 907 spent
fuel assemblies. The Spent Fuel Storage Racks are safety-related.

The Spent Fuel Storage Racks are located in the nuclear island structures in the
spent fuel pool.

The Spent Fuel Storage Racks are free standing structures that support and protect
spent fuel assemblies. The Spent Fuel Storage Racks maintain the effective neutron
multiplication factor less than the required criticality limits during normal operation
and postulated accident conditions.

The Spent Fuel Storage Racks are designed and fabricated in accordance with ASME
Code Section ITI, Subsection NF, Class 3 Component Supports requirements.

The Spent Fuel Storage Racks are designed to accommodate design basis loads and
load combinations including the effects of impact of fuel assemblies on the racks and
the impact due to postulated fuel handling accidents without losing the structural
capability to maintain the fuel in a non-critical configuration.

) sgrat Quel vack Suppek Systiw  and syent Rl poe |
The Spent Fuel Racks|are classified Seismic Category L lines~

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.72-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Spent Fuel Storage Racks.

2.72 wle 13-31-%0
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SYSTEM 80 +™
13 POODL COOLING AND PURIFICATION SYSTEM

Design Description

The Pool Cooling and Purification System (PCPS) consists of a spent fuel pool
cooling system (SFPCS) and a pool purification systemn. The SFPCS removes heat
generated by the stored spent fuel assemblies in the spent fuel pool water. The pool
purification system pumps spent fuel pool water, refueling pool water, and fuel
transfer canal water through fillers and ion exchangers.

The Basic Configuration of the PCPS is as shown on Figure 2.7.3-1. The SFPCS is
safety-related and the pool purification system is non-safety-related.

The PCPS is located in the reactor building and nuclear annex.

The SFPCS has two Divisions, each with a spent fuel pool (SFP) pump, a SFP heat
exchanger, and associated valves, piping, controls, and instrumentation. A cross-
connect line with isolation valves between the SFP pump discharge lines is provided
to allow either pump to be used with either heat exchanger.

Each SFPCS Division has the heat removal capacity to prevent boiling in the spent
fuel pool with a full core offload of fuel assemblies and a ten year inventory of stored
irradiated fuel. Heat from the spent fuel pool is transferred to the component
cooling water system (CCWS) in the spent fuel pool cooling heat exchangers.

ond siphonic
The PCPS includes provisions to prevent grnvityﬁ?aining of the spent fuel pool and
refueling pool.

The ASME Code Section ITl Class for the PCPS pressure retaining components
shown on Figure 2.7.3-1 is as depicted on the figure.

Safety-related equipment shown on Figure 2.7.3-1 is classified Seismic Category 1.

Displays of the PCPS instrumentation shown oo Figure 2.7.3-1 are available as noted
on the Figure.

Controls exist in the main control room (MCR) to start and stop the spent fuel pool
cooling pumps.

PCPS alarms shown on Figure 2.7.3-1 are provided as shown on the Figure.

Water is supplied to each SFPCS pump at a pressure greater than the pump'’s
required net positive suction head (NPSH).




CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC Mo. 2.7.5 Station Service Water System [SSWS)

Page 1 of 2

Active valves a8 delineated in CESSAR Section
9.2.1.2.1.8 and Table 9.2.1-3 are SSW strainer
backwash MOVs (there are six MGOVs per strainer, and
2 strainers per division), these are rot included in
the (DM.

Also CDM Section 2.7.5 page 2 lst paragraph
discussed MOVs with active safety function but
without any reference to a specific application,
i.e. is this paragraph applicable to the MOVs as
shown on Figure 2.7.5-1, but are not identified in
CESSAR as "active"? Please clarify.

Resolut

1on

‘ ﬂrh.'. - P"‘“ BN ‘QE .‘1_,’

(DM 2.7.5 page 2 under Interface Require-ents:
A) It was stated that "The UHS is capable
dissipating a heat load of at !east 143*] Btu/hr

during the initial phase of 2 DBA." Please-provide

B) CESSAR section 9.2.1.2.2.5 Emergency Operation
and Ultimate Heat Sink section 9.2.5.2 System
Description 3rd paragraph required the UHS to
operate for a nominal 30 days "without any blowdown
for salinity controi”™. This requirement is not in
the CDM.

C) CESSAR section $.2.5.1.3 stated that “"The UHS
shall meet Seismic Category I requirements.” This
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Resolution

4 CESSAR comments: 1 Noper - tase . 1 ®-CC
A) Section 9.2.1.5.3 D4 stated "SSW radiation %)

monitors | and 2 low outiet flows.™ Is this
statement correct?

B) Table 9.2.1-3 sh 1 of 2: the last entry "SW-200"
belongs to Division 2 which is on Sh 2 of 2.

C) Table 18.5.4-1 sh 4 of 4 {also COM Table 2.12.1-
1) used "SSW HX™ whereas CESSAR section 9.2 and CDM
2.7.5 used CCW HX to describe the same component.

By: George Y. Cha Resclved by: Lyp <
01/27/1994




CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No._2.7.6 Component Cooling Water System (CCWS) Page_] of_2

T T T L S R -

Coment

2 | CESSAR Table 9.2.2-5: valve CC-130 is a 1 | Azrgn - Pase do AdD-CE
CIV, and is currently listed as ASME 9

Section III Code Class 3, whereas CIVs are
Code Class 2 in accordance with CDM Section

2.4.5.

3 In the Refueling Mode, the letdown HX 1 Acsen - Peag o 22-CC
receives CCW flow in accordance with CDM -

Table 2.7.6-1 page 2, and CESSAR section
9.2.2.2.2.4 implied the same. Whereas
CESSAR Table 9.2.2-3 sh 11 of 16 showed
that the CCW flow is zero. Please resclve
this discrepancy.

J. Lyowms



Comments

R Comments on CESSAR:
A) Section 9.2.2.2.1.9K-missing last digit
of valve CC-24(7).

B) Containment penetration numbers TO/FROM
the Letdown HX:130,31; TO/FROM RCP
1A,1B:32,33; TO/FROM RCP 2A,2B:34,135 have
been identified in CESSAR Table 6.2.4-1 sh
6 of 12. rhese penetration numbers are not
on the: respective sheets of Figure 9.2.2-1.

By:_George Y. Cha
02/02/1994

Resolved by:_ L o4 <



CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No. 2.7.8 Condensate Storage System

Page_1 of 1

1 Figure 2.7.8~1 showed a gate valve with an

Comments

unspecified operator. CESSAR Figure 9.2.6-1
showed a diaphragm operated globe valve
controlling the tank level from signals
generated by a level transmitter. Please
resolve this discrepancy.

Resoclution

By:

Ge Tk e

' Resolved by: tysn>

01/28/1994
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DEMINERALIZED

WATER MAKEUP SYSTEM | o g & |
| (DEGASIFER) i -——
———————— e = =i

CONDENSATE
! DEMINERALIZED i d SV&RNAKGE
| WATER MAKEUP SYSTEM |_\ PR i
, (DEMINERALIZED WATER |
- - STQRAGETANK] _ |
\. y,
, STARTUP ;
! FEEDWATER le———
| PUMPSUCTIONLINE 4 e
...... - —— e e ,
CONDENSATE
STORAGE TANK
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3 Loy
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FIGURE 2.7.8-1

CONDENSATE STORAGE SYSTEM
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HOTWELL

-l EMERGENCY FEEDWATER |
i STORAGE TANKS

DEMINERALIZED I
- — ! WATER MAKEUP SYSTEM
(DEGASIFER) i

12-31.93
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CE80+ ITAAC Independent Review Comments
ITAAC No. 2.7.9 Process Sampling Sysiem Page | of |

m Comment s | Cat. Resolution .

- o al = , .
1. ITAAC item #4 is not covered in the Design H The Lfmuoum Statewme wt - would e
‘:g Description. added o #\Ac_kls\%\-’\ bescyphon -
T Cwede valves “howa owm Fxf“we_ b Oy & 8
vt} optrmaie at Pt AUl Sy Aew
» e Ci, d Yeuapecatuge
?(((.(\-T.uh o(ﬂ.s;“’q - i
2. e pma . A P
«
3.
&

R e e S Wm—
By:Serita Sanders 504-2956 Resolved by: K facxrcwisi.




CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No._2.7.11 Turbine Building Cooling Water System {(TBCWS)

i

Page_1 of 1

Comments

On Figure 2.7.11~1, show the TBCWS HX as

counter-flow type to be consistent with the
HX legend of page 1.3-3.

Resolution

h
01/28/1994

Resclved by:

o 1;2
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SYSTL...80+ ™

DEMINERALIZED WATER MAKEUP
" SYSTEM (DWMS]} MAKEUP

NCW EXPANSION TANK

& NORMAL
— CHILLER

OF THE “VERIFICATIONS FIGURE 2.7.13-1
T Ry . ——— NORMAL CHILLED WATER SYSTEM

12-31-83
{ONE OF TWO DIVISIONS)



CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No._2.7.14 Turbine Building Service Water System (TBSWS) Page_1 of 1

CESSAR Figqure 9.2.10-1 used valve symbols
that are not defined 1n accordance with the
symbols and legends of Figures 1.7-1 and
1.7-2. Please clarify.

Resolution

By:_ George Y.
01/28/19%4

Resolved by: [Lv/on'4
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CE BO+ ITAAC Independent Review Comments

ITAAC No._2,7.16 (CVCS)

Fig. 2.7.16-1: Note 1 should include ASME Section
113, Class 3, components as safety-related items te
be consistent with CESSAR Table 3.2-!1 which lists
CVCS components such as, volume comtrol tank,
charging pumps, seal injection heat exchanger, and
valves as Safety Class 3.

By

jur (504-2963)

Resclved by: _{. 8 pmmor

sk s
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CE BC+ ITAAC Independent Review Comments
ITAAC Mo._2.7.17 Control Complex Ventilation System Page ' of

N : | f

CESSAR section 9.4.1.2, page 9.4-6 paragraph 1
absorber should be adsorber.

- - X X EX . - "y "
: ErT TYPC.EeReRICT."D
5 Acceptamce Criteria 8, —ieted-as—Shefizet Nfr :f:"’,’: »foc?;?t?v F;-mrr:c) Goinct] Shoted
Acreptesce Criterie—S, does not use the 1/8" of TIC +PkeLs Uit AT s : Oc "p+
water for the pressurization roquit-ons_:f_________,__“. | y WG T——
indicated in the CESSAR section 9.4.1.2, page 9.4-6 T Je e P /; - ‘e .
paragraph 4. 1s D crifico 1~ g
7 ¥ s L3 =3 I\

S e s T e e
By: _Phillip Ray Resclved by: .Y .1




CESSAR 25 carion

9.4.1.2 System Description

| The main control room air-conditioning system consists of two

| Divisions. Each Division has an outside air intake, louver,

| tornado damper, dampers, filtration unit, an air conditioning

| unit with fan, ducting, iastrumentation and controls. Each

| redundant air conditioning unit consists of filter, safety-
related chilled water coil for heat removal, electric heating
¢coil and fan for air circulation. Each of the filtration units
consists © refilter, electric heate absolute (HEPA) filter,
carbon(absorber,, post filter (HEPA) along with ducts and

| valves an F&Tated instrumentation. Chilled water is supplied
from the Essential Chilled Water System.

During normal operation, return air from the control room is
mixed with a small quantity of outside air for ventilation, is
filtered and conditioned in the control room air-conditioning
unit, and 1s delivered to the control room through supply
ductwork. Duct-mounted heating coils and humidification
equipment provide final adjustments to the control room
temperature and humidity for maintaining normal comfort
conditions.

Each air inlet structure is provided with redundant radiation
| monitoring devices and a smoke detector. The designated MCR
filtration units and ventilation fan start automatically on a
Safety Injection Actuation Signal (SIAS) or high radiation
signal. Upon failure of the designated filtration unit, the
redundant filtration unit starts automatically. The MCR
filtration unit filters particulates and potential radiocactive
iodines from a portion of the return air, and delivers the
| filtered air to the inlet of the main air-conditioning unit.

The Technical Support Center air-conditioning system consists of
an air-handling unit, return air and smoke purge fans, and an _
emergency filter unit. |The TSC is maintained at 1/8" water gauge
positive pressure with respect to adjacent areas during post-

Lﬂpcxdent conditions. /A common supply air nes an
cutside air intake dampers are shared by the TSC and the control
room to protect the TSC from the contaminants in the outside air
intakes. The TSC can be isolated from the Main Control Room by
using manual controls. The TSC is automatically isoclated if
control room pressurization falls below its design value.

The TSC is provided with shielding protection from direct
radiation from an external radicactive cloud and internal
radicactive sources. The combined effect of all radiation
protection measures i1s designed to be adeguate to limit the
cverall calculated radiation exposure to the personnel inside the
TS5C to the requirements of GDC 19. The computer room air-
conditioning system consists of two 100% air-conditioning units
and associated fans. Both the Technical Support Center and
computer room ailr-handling systems are non-safety and non-
seismic.

Amendment U
9.4-6 December 31, 1993



c Es s A R ggg.fcl'.ICATlON

The safety-related and non-safety related battery rooms have
hydrogen detection devices to monitor nydrogen concentration.

Indication of high radicactivity and toxic gas at outside air
intakes is provided in centrel room.

Each Contrel Room Intake is provided with redundant, Seismic
Category I, Class 1E, safety related radiation monitors. The CR
air intake radiation monitors are located cutside (upstream) of
the Main CR intake dampers so that they can continue to monitor
the air immediately outside the intakes to support the automatic
selection capability. Upon detection of hi adiation at either
Control Room Intake or upon receipt of z ta>5atety Injection
Actuation Signal (SIAS), component control logic will
automatically divert the control room air intake and
recirculation air flows to pass through the designated Control
Room Filtration Unit. Upon failure of the designa*ed filtr.tion
unit to start, the redundant filtration unit will start
automatically. At the same time, component control logic will
isolate the Control Room Intake which has the greater radiation
level and block the isolation of the Contreol Room Intake which
has the lesser radiation level. These automatic features ensure
that positive pressurization of the Control Room is maintainazd by
ur aterrupted pressurization air flow via the lesser contaminated
Cc trol Room Intake. Also, automatic selection logic is provided
to continuously mor.tor and compare the radiation levels at both
Control Room Intakes and effect Control Room Intake isolation
damper realignments as needed so that the lesser contaminated
Control Room Intake supplies pressurization air to the Control
Room, even if radiation levels change. In addition, component
control logic will ensure that the Control Room Intake isolation
damper with the lesser radiation level is opened before the
Control Room Intake isolation damper with the greater radiation
level is closed. In the event of alignment failure, the operator
is alerted by a Control Room alarm so that manual actions may be
taken.

9.4.2 FUEL BUILDING VENTILATION EYSTEM

9.4.2.1 Design Basis

The Fuel Building Ventilation System is designed to:

A. Maintain a suitable environment for the operation,
maintenance, and testing of eguipment.

B. Maintain a suitable access and working environment for
personnel.

Amendment U
9.4~11 December 31, 1993



SYSTEM 80+™ TABLE 2.7.17-1 {Continued)

CONTROL COMPLEX VENTILATION SYSTEM
Inspections, Tests, Analyses, and Acceptance Criteria
Design Commitment Inspections, Tests, Analyses

Testing and anslysis will be performed 6.

Accepiance Criteria

6 Each MCR Rltrstioo
filtrstion vnit ren>

it and the TSC &
articulate matter

The MCR and TSC filter efficiencies

and wxdine

The MCR is maintaincd ot a positive
pressure with respect to the sdjacent
aress.

on each MCR filtretion unit and the
TSC filtration unit to determune filter
efficiencies.

Testing and anslyns will be performed
on the MCRACS.

7.

are greater than or equal to 95 % for ef!
forms of non-particulste iodine and
greater than or equal to 99% for
perticulste matier greater than 0.3
micron.

The MCR is pressurized to st least
0.125 inches of water gauge relative to
the adjacent sreas with outside air

% Wymmnlhmmm
The TSC can be pressurized with Testing will be performed on the TSC. réE;;.;mm-.mnn
respect to the sdjacent arcas. ( pressure with respect to the adiscent ‘a
\-—» m -
~— —\—"/>/

The designated MCR filtration enit
starts sutomaticaily and the MCR air
conditicning unit starts or continues io
operate, if runming, on receipt of s
safety injection sctustion signal (SIAS)
or & hugh redistion signel. in addition,

Testing will be performed on the MCR
filtration units, MCR air conditioning
units, and dampers using & signal thst
simuisies s safety injection actustion
signal (SIAS). The testing will be
repested for e signal thet simulstes s

9.

The MCR filirstion units snd MCR air
conditioning units start on receipt of »
signel that simulates & SIAS or & signsl
thet simulstes high radistion and
dempers reposition to establich the flow
peth through the MCR filtration units.

the dempers mn the MCR circulsison bigh radistion signal.
fines and the bypass lines reposition to
establish the flow path through the MCR
filtration unete.
2.17.17 -3 1w
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NOTES:
1. THIS DAMPER IS MANUALLY CLOSED DURING A TORNADO

B

WARNING.
2. ¥ EQUIPMENT FOR WHICH PARAGRAPH NUMBER (3) OF THE
* VERIFICATIONS FOR BASIC CONFIGURATION FOR SYSTEMS" OF

\ 1iE SENERAL PROVISIONS SECTION 12 APLES. sled d Le back ¥ cppers

‘¥ Loyyep s

FIGURE 2.7.21-1
CONTAINMENT PURGE VENTILATION SYSTEM (LOW PURGE) 2ares
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NOTES:
. THIS DAMPER IS MANUALLY CLOSED DURING A TORNMADO
WARNING
* EQUIPMENT FOR WHICH PARAGRAPHK NUMBER (3) OF THE
* VERIFICATION FOR BASIC CONFIGURATION FOR SYSTEMS® OF
THE GENERAL PROVISIONS (SECTION 1.2) APPLIES.
THE SAFETY-RELATED ELECTRICAL EQUIPMENT IS CLASS 1E.

FIGURE 2.7.21-2
CONTAINMENT PURGE VENTILATION SYSTEM (HIGH PURGE)

12-31-93
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NOTE:

-; STATUS
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CavITY

COOLING SUBSYSTEM

FIGURE 2.7.22-1
CONTAINMENT COOLING AND VENTILATION SYSTEM 12-31-93

COMPONENTS SHOWN ON THIS
FIGURE ARE NON- SAFETY-RELATED.



CE 80+ ITAAC Independent Review Comments

ITAAC No._2.7.23 Nuclear Annex Ventilation Page ] of _]
1
|
oo A K : } -
2 Paragraphs 2 and 7 of the design description appear |1 Btlere paror g .24 ”*
to be duplicative, this information needs toc be CIom ITEsre4 <+ 7.27,

stated in a more clear and coherent manner. Ab I AP NP

By:_Phil Ray Resclved by: R =Y




SYSTEM 80+™

2.1.23

2.723

NUCLEAR ANNEX VENTILATION SYSTEM

Design Description

The Nuclear Annex Ventilation Systers (NAVS) provides vestilation, cooling and
heating to the nuclear annex and is located inside the nuclear annex. The exhaust
and supply fans can be used for smoke removal.

The safety-related component cooling water system pump rooms and essential chilled
water system pump and chiller rooms are cooled by the Essential Chilled Water
System recirculating units.

The Basic Configuration of the NAVS is as shown on Figures 2.7.23-1 and 2.7.23-2
The NAVS is a non-safety-related system.

The NAVS has two Divisicns. Each Division of the NAVS has a filtration unit, fans,
ductwork, instrumentation, and coutrols.

Each division of the NAVS maintains its Division of the nuclear annex at a negative
pressure relative to the outside atmosphere.

The two mechanical Divisions of the NAVS are physically separated.

The safety-related component cooling water system (CCWS) pump rooms and
essential chill=d water system pump and chilled rooms are cooled by the essential
chilled water system recirculating units.

Displays of the NAVS instrumentation shown on Figures 2.7.23-1 and 2.7.23-2 exist
in the main control room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the NAVS filtration units and fans, and
to oper and close those power operated dampers shown on Figures 2.7.23-1 and
2.7.23-2

In response to a high radiation signal, the filtration unit bypass dampers close and the
filtration unit dampers open to route exhaust air through the filtration units.

The exhaust and supply fans can be used for smoke removal.
Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.23-1 specifies the inspections, tests, analyses, and associated acceptance
critena for the Nuclear Annex Ventilation System.
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CE SYSTEM B8O+ ITAAC Independent Review Comments

ITRAC ».-.2.7.26 Lighiing Syetem

Page _| _of 45 _

Resolut ion

) C 9 =
Design Descriotion needs to be revised as shown in e \,E; C,C:‘_

the attached mark-up. (Q¢ a‘dac"cg)

ITAARC entry is needed to verify that "the security f,,‘ﬂ 4‘, Ct x/!ft'c,'f \\
lighting system provides illumination in isolation [ ;
tones &nd ocutdoor areas within the plant protected
perimeter.” Refer 3rd para. of design description.

= - ~
CESSAR Sectlon 9.5.3 refers to standby non-safety \WLE-

AAC source as combustion turbines instead of gas & ; ' SMR)
turbines. The above CESSAR section nesds to be 6 l% C 63

revised to be consistent with SSAR fig. 8.3.1-1 and

CESSAR Section 8.3.3.1.1.8

-

- aa e, o1 0 o — /
s Design commitment #4 states that “Clase 1E DC self- | 1 .:J’; le TN 15/&"2'001'*- i ;0

contained battery operated lighting unite are /[}0 -fp,-* havj .
provided with s minimum 8 hour capacity.* ITAAC . 7’7/4/;5 4
does not verify this requirement as written. ITRAC (C}:’Jo _(//// - e

#4 neede to be revised to include tests to verify M * C_"“ i ﬁﬁﬁ[l e

the minimum B hour capacity of the batteries.
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2.7.26 LIGHTING SYSTEM

Design Description

The Lighting System is 8 non-safety-related syst - ‘hat is used to provide illumination
. giin the plant and on the plant site. The Lighting Systews has a normal

s and i
‘/ » u:;mmm.lwcuntyh;hungmwm. an emergency lighting system. K7 IETE
e The normal lighting system provides general illumination 41 locationy’in the plant.

g i Y
The tecurity lighting system provides illumi in isolation gones and outdoor areas
}‘) within the plant protected perimeter, mq lighting system is powered from

1“0 t.hepemmentnon-nfety

{ The Emergency Lighting 3 consists of conventional AC fixtures fed from Class

u// 1E AC power sources and’DC self contained battery operated lighting units. Class
1E DC self contained battery operated lighting units are provided with rechargeable

batteries with » minimum 8 hour capacity. Class 1E DC 12l contained battery

operated lighting units are supplied AC power from the same power source as the

normal lighting system in the ares in which they are located.

L
main control room (MCR), the techaical support center, the operations suppon
center, the remote shutdown room, and the stairwsy which provides access from the
MCR to the remote shutdown room.

&Emmﬁnmumucnimmmnn two of lighting
fixtures are powered from differeat Class 1E Divisions. The ting in the
MCR maintsine minimum illuminstion levels in the MCR during emergeocy
conditions including station blackout. The emergency lighting installations which
serve the MCR are designed to remain operstional following a design basis

-

carthquake.
e pf Lighting circuits which are connected to a Class 1E power source are treated as
R 3,41"' ¢ . associated Class 1E circuits. 7 a deper dimad o pinndod pidoorn T
A 1"7" et sloe petitin Clase 18 1 . r e 2 d am- ,...;,_f/,.,,.‘
£ £ a Class 1E equipment is classified as Seismic Category L
o
Inspections, Tests, Analyses, and Acceptance Criteria
!

11 bt Table 27.26-1 specifies the inspections, tesu, analyses, and associated acceptance
por Al criteria for the Lighting System. :
66 1"’0 . loca s 2 - »“JJ('&‘,J-J' .:/Jo‘ F -~ "'/' L Pt b broe o ovs *
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Dysign Commitment

4 Class 1E DC seif conta‘ned battery
opersied hgling unsts are provided with
rhargeable bettenes with & mummum
8 bour capacity. Cisse IE DC woif
contained baitery opessiod highting unsts
are supplied AC power from the same
mmuhmﬂhm
system in the srea in which they we
locsted.

- Emergency lighting i the MCR
provided such that st icast Two circusis
of lighting fiztures are powered from
different Class 1E Dwvisions

6. The emergency lighting in the MCR
maintains minimum Hluminstios levels

in the MCR dunng ecmergency
conditions wcluding ststson blackout.

p A Ligiting circuils which src Lo =nacted o
s Class 1E power source are ireatcd as
associsted Class 1E curcuts

2.7.26

Testing will be performed ou the
emecgency lightmg eysem w e MOR
by provideng ¢ teel mgmel W cmly ome
Cless 1B Divigion of 2 time.

Testing of the sesesgency lighting
systom  wi® be performed wmder
ssvalaied atim hinckivel comditsons

inepoction of the sssocisied Class 1B
lighting ciscuits will b

Accegtasce Criteria

4 , Cisss 1B DC seif comtsined battery

e W

i‘o---hchhy.nhend-

q-ﬂw-mmpwddﬂ

¢ no- G—m'ls“ﬁt'""

wm--
sie ewpplsad ACmfm.bu-
power sowrce s lhe normmal hghting
systeme im the sres im which ey are
jocated. Clsss 1E DC self contaimed

on when the normal lighting system i

Within the MCR omecgency lighting
systoms, & los! signal oxists only o the
equipment powered from the Clase iE

Und - ; blac)
o - fitioms, the omwvgenmcy lighting
vom & the MCR swmintens
iuomnation levels grostes thas or oqual
w0 10 foot-candies.

The se-bult aseociated Class |E lighting

csecuits are idontifiod as sesocisted Class
1E carcuits.
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LIGHTING SYSTEM 2.7.26

Add To Design Description and Provide ITAACS

1. Paragraph #6 after associated Class 1E circuits add: Independence is
provided between Class IE divisions and alsoc between Class 1E divisions and

non-Class 1€ equipment.

2, Class 1E or assoctated Class IE lighting distribution system equipment is
identified according to its Class 1E division and is located in Seismic
Category 1 Structures, and in its respective divisicnal areas.

3. Class 1E or associated Class 1E lighting system cables and raceways are
fdentified according to their Class IE division. Class 1E or associated Class
1E Tighting system cables are routed in their respective divisional raceways
and in Seismic Ca*~gory 1 Structures.



,,/ ¢

A ITIONS FOR CESSAR LIGHTING 9.5.3

1. The criteria for the physical identification of li?hting cables and
circuits are consistent with the criteria for physical identification and
separation of Class 1E and non-Class 1E cables and circuits as described in
[EEE-384 and Regulatory Guide 1.75, which are part of CESSAR, Chapter 8,
Electrical Power Systems.

2. On page 9.7-48, Amendment T, paragraph #6 after associated Class IE
circuits add Independence is provided between Class 1E divisions and also
between Class IE divisions and non-Class 1E equipment.

3. Class 1€ or associated Class 1 lightin? distribution system equipment is
fdentified according to its Class 1E division and 1s located in Seismic
Category ] Structures, and in its respective divisional areas.

4. Class 1E or associfated Class 1E lighting system cables and raceways are
identified according to their Class IE division. Class 1E or associated Class
1E lighting system cables are routed in their respective divisional raceways
and in Seismic Category 1 Structures.



CE SYSTEM BO+ ITAAC Independent Review Comments

ITAAC No. _2.7.8 Condensate Storage System Page_1 of_1
Mo. 7 qunents Cat. Resolution
1 Figure 2.7.8B-1 showed a gate vaive with an 1 -, r0 {eco W 22 "

unspecified op=arator. CESSAR Figure 9.2.6-1
showed a diaphragm operated globe vaive
controlling the tank level from signals
generated by a level transmitter. Please
resolve this al=crepancy.

:__Qgrge ¥ . Cha ) Y Lyarns
01/28/1994



SYSTEM 80 4+

DEMINERALIZED : — a0 R
| WATER MAKEUP SYSTEM — i i
" (DEGASIFER) i <¢—— = — )  MAIN CONDENSER |
—————————— HOTWELL
- I
RN Dl e R e gl i L
) CONDENSATE R .
R T eyl | STORAGE
" AT‘ég":"":ﬁgﬁggﬁgmu 4 i TANK — — gl EMERGENCY FEEDWATER |
| (DEMINERALIZED WATER |~ T : j  STORAGE TANKS '
| _ STQRAGETANKI _ . | foh e e e e e i
. “\«-1:\» » -
\ \. J = ————— - §
o e G o o g B DEMINERALIZED .
: STARTUP - — -l WATER MAKEUP SYSTEM :
FEEDWATER IJ._—- | i (DEGASIFER)
{ PUMP SUCTIONUNE 4 R A R e
————————— o
CONDENSATE
STORAGE TANK
= RECYCLE PUMP
\) .pr(ll a2 \
9 &

cesohe Eane T 2l

FIGURE 2.7.8-1
CONDENSATE STORAGE SYSTEM

12-31-93
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SYSTEM 80+ ™

Yum?

NOTE:

LI T T

AT THE DISCHARGE OF
NOT SAFETY. RELATED

Tolsme

NOT LESS THAN § MSSY WILL BE

WNSTALLED FOR EACH STEAMLUNE

ASME CODE SECTION il CLASS COMPONENTS
SHOWN ON THE MGURE ARE SAFETY-RELATED.
SAFETY RELATED ELECTRICAL COMPONENTS AKD
EQUIPMENT SHOWN IN THIS FIGURE ARE CLASS 15
THE ASME CODE BECTION lil CLASS BREAK DCCURS

EACH MSSV.

PRIMARY TO SECONDARY LEAXAGE MONTOR IS

FIGURE 2.8.2-1

MAIN STEAM SUPPLY SYSTEM
(ARRANGEMENT SHOWN FOR ONE STEAM GENERATOR)
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CESSAR 2555 carion Phee 2cF2

10.4.2 MAIN CONDENBER EVACUATION BYBTEM

10.4.2.1 Design Bases

The Main Condenser Evacuation System is designed to:

A Remove air and other noncondensible gases from the
condenser.

B. Maintain adeguate condenser vacuum for proper turbine

operation during startup and normal operation.

The system is designed to prevent uncontrolled release of
radicactive material to the environment in accordance with
10CFRS0, Appendix A, General Design Criteria (GDC) 60 and 64.
System components conform to the requirements of Regulatory
Guides 1.26 and 1.28 and Heat Exchange Institute (HEI) "Standards |

for Steam Surface Condensers." ! et
aw‘ {hRT(omv\lckLG- pe 6
10.4.2.2 Bystem Description
ystem is shown in Figure 10.4.2-1. |

-

The Main Condenser Evacuatio

The Main Condenser acuation System consists of four skid <

mounted vacuum pumps/which are used to pull a vacuum on the main
condenser, The wvacuum pumps are used for b
holdings modes of condenser o The -condenser—eavasuat 0T
Syster consiste-of-four packaged/skid -mounted -vacuum -pump units et G,
nd-4nterconnecting piping. /Normally three Vacuum pump units are FTET
in operation. The fourth pump unit is utilized as a maintenance

spare. The vacuum pump units have two modes of operation, a

hogging mode and a holding mode. The hogging mode is used to

reduce the condenser pressure from atmospheric to approximately

% to 10 in. Hg. absolute. The holding mode is used when these

pressures are reached to reduce the condenser pressure to its

coperating value and th aintain the condenser operating
pressure and provide gﬁcagabilities during normal plant SfReuNg
operations, e e a N )

, &éQJQQj:ﬂ’f,/
The condenser evacuation system design provides a normally

operating vacuum pump unit for each of the three condenser
pressure aones and a common maintenance spare. Each operating
vacuum pump unit is aligned to take suction from one of the three
condenser pressure zones through two connections on the condenser
shell. The normally operating vacuum pumps withdraw the air and
noncondensible gases from the condenser shell, compress and
discharge them through an individual line from the discharge
no2zle of each vacuum pump unit to a common header routed to the
unit vent.

Amendment Q
10,4~7 June 30, 19983



CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No._2.8.5 Turbine Bypass System Page_1 of_1
- e e
m Comments 7 Cat. : Resolution
1 Add acronym (SBCS) to the Abbreviation List 1 NeeeTe A (FeA ym‘ (el )’
f Secti s 4 N ey :
: o Frors CDM - Abardt: D
\_—___———‘,
2 !
Aoy 2-5.
3 2 § T -~
C
- > CDI“! ' 81
4 CESSAR section 10.4.4.4 2nd paragraph: 1 K f}GE.E. )
Replace “Turbine Bypass Contrecl System - ) L e
(TBCS)™ with “"Steam Bypass Control Systea”™, [5_;//416’ B meﬁ R )
and (TBCS) WITH (SBCS). 2ns Pagpceraryt | 32 JAgs
o PACE 104 =1 @ sHOULD sk .
* STEAr Bffﬂfi ContRol SYSTQIY [SRCS ) '
Mol " rureinde ByPAsS
Co~TRL syrrrsq (rFRCs) *
—

By:_George Y. CEQ

02/03/1994







CDM 8th paragraph and Table 2.8.7-1, ttem 4 should

CE 80+ ITAAC Independent Review Comments
ITAAC No. 2.8.7 Steam Generator Blowdown

b(:;\ ¥ b(‘,kv\?*)ﬂu’ F;a 1»‘5.},‘ (A“"
be supplemented with a statement that the valves itew 4 of Table 2-87-) w Premipnghy
aiso close upon receipt of 2 containment isolation "-1'-) i8.7 of CoM sheuld lr andifu u.‘.‘
actuation signal (CIAS) as described in CDM table \ ] jadudivg @ wguaresewd Phot Wi cod-
2.4.5-2 (item 65/66) and CESSAR sections 10.4.B.IF |-— fonava €t ‘:J::CLN Vil\{a ;‘ ’ﬁvg
: ¥ 3 o 3, AR G okl O = Al a4
asd 10.4.8.3. reuph C)'cTtr‘;J";)
J - - g
e e e e T
By: George Cha Resolv y: K S ¢ aceo

& weke
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CE 80+ ITAAC Independent Review Comments K‘; f_’l’,ﬂ & ;}
ITAAC No._2.8.8 (Emergency Feedwater System) Page 1 of 1)/ ';m
(R )

m- \j

CorSHOK

75 Ty

- Jubers
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Fig. 2.8.8-1: Add symbols for alarms for the EFWST i ™
level irstruments. They are more important than the o
Acree

By:

temperature alarms. T
*.‘“. e ——  ——- e

D
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(504-2963) ' | Resclved by: ~ kv Al




CE SYSTEM 80+ ITAAL Independent Review Comments
ITAAC Ko.2.9.] Liguid Waste Management (Rad Prot aspects) Page ] of _!

TR s S S

BT . Resalution e
1 < reepyw. Th (he Jhrkaupe Some ©

w ’”ar“.‘ » (:/"(tlJ] mmu’“n’."’
(a[}ol feo Aﬁﬁs(lz-

Sections 11.1 & 11.2 are attached.

S §5 - v A i ?

Offered By:_Dean Chaney, R-V (510)975-0229 {2/22/94) Resolved by:




CESSAR iiicarion

TABLE 11.1.1-3
TRITIUM ACTIVATION REACTIONS

| Reaction Threshold Energy (MeV) Cross Section
vy 9% (a, 20)7 1.0 4.20(+1)mp™®
| 2) "Lt (n, ne)T 3.9 3.85(+2)mb

n ST Therma) 9.45(+2) barns X
| 4) D (n, )7 Thermal 5.50(-1)mb
15 g (n, 7)%e 10.4 1.50(+1)mb
!
| NOTES: (a) Threshold cross sections are from References 7 and 8. These are

spectrum - averaged for neutrons of energy yreater than indicated
threshold energy.

(b) Number in parentheses denotes power of ten.

Amendment S
September 30, 1993
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ligquid effluent in th)(ntestrictod area are within 10 CFR
20, Appendix B, Table " Column 2 Jpaximuwr permissible
cencentrations.

The system must contribute to meeting the performance design
objectives in that it should not interfere with the normal
station operation including anticipated operational
occurrences.

The LWMS is a non-nuclear safety related system. It has no
accident mitigation functions. The LWMS is designed in
accordance with regquirements in ANSI/ANS 55.2 and Regulateory
Guide 1.143. This includes the following features:

1. The LWMS is designed with sufficient redundancy to
tolerate a single major component failure and process
radicactive liquid waste during normal operation,
including anticipated occurrences.

2. The LWMS is designed with sufficient storage capacity
and redundancy to accommodate an increase in demand
during normal operation of the plant.

Releases of radicactive materials to the environment must be
controlled and monitored in accordance with 10 CFR 50,
Appendix A (General Design Criteria 60, 61 and 64).

The release of ligquid waste requires an operator action.
Prior to release through the plant discharge, radioactive
liquid waste is sampled. The LWMS is alsc provided with a
radiation monitor which mon.itors in the discharge line
downstream from the Waste Monitor Tanks. In the event that
the concentration of the discharge may exceed 10 CFR 20
limits, the radiation monitor would terminate the discharge.
Section 11.5, Radiation Monitoring System, provides a
detailed discussion regarding the radiation monitoring for
the LWMS.

Accidental releases of radicactive materials from a single
component of the LWMS must not result in offsite doses which
exceed the guidelines of 10 CFR 20, Section 20.1301.

The LWMS and the Radwaste Building are designed so there is
no liquid release to the environment due to a LWMS failure
or leak. 1In addition, the LWMS is designed so that there is
no possibility of gravity or syphon flow from the LWMS to
the environment. This precludes an inadvertent release of
radicactive liquid to the environment by this mechanism.

Amendment U

11.2-2 December 31, 1993
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11.2.6.2 Release Points

All discharges from the LWMS subsystems of detectable
radicactivity are made through a common discharge header. The
LWMS is designed with the capability to simultaneously discharge
any or all of the radicactive liquid waste water from the LWMS
subsystems’ collection and/or vaste monitor tanks and the
condensate cleanup system neutralization tanks, as appropriate,
through a single dedicated discharge point. The setpoints on
each of the discharge lines will be determined and coordinated by
the COL Applicant, as discussed in Section 11.5. The
determination of the setpoints of the LWMS discharge radiation
monitor, located downstream of the last possible point of input
of radicactive liquid effluent from the respective LWMS
collection or waste monitor tanks and radiation monitor located
downstream of the condensate cleanup system neutralization tanks
discharge, will be provided by the COL lpplicant. The COL
Applicant will develop the setpoints for radiation monitors on
each of the discharge lines at the common plant discharge header
for radicactive liquid effluents. Development of these setpoints
is discussed in Section 11.5. All releases are monitored prior
to dilution and discharge. Complete mixing of liquid waste vith
the dilution flow prior to discharge is assured by combining the
two flows well upstream of the respective discharge point,

11.2.6.2 Dilution Factors

The dedicated liquid waste dilution flow can vary depending on
the number of Liguid Waste Dilution Pumps that are operating.
For the purpose of dose evaluations, an average dilution of 100
CFS is assumed for all release points for potentially radiocactive
ligquid effluert. The 10 CFR 50, Appendix I analysis for the
ligquid pathways is based on a dilution flow of 100 cfs. This
dilution flow may be comprised of dilution flow provided by the
following sources as determined by the COL Applicant:

a. dilution pumps,

b. cooling tower plowdown, and/or

S site spezific dilution flow parameters (e.g., site specific
hydreology)

but the discharge point is assumed to be located on a receiving
water such that no significant recirculation occurs between the
dilution flow intake and discharge.

The rate of radioactive liquid discharges will be based on the
available dilution and concentrations of 10 CFR 20, Appendix B,

Table

25~ Eolamny 2

Amendment U

Naceamber 31, 1993
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CESSAR 2¥cariox

¢. Results and Conclusions

The concentration of the liquid effluents at the plant discharge
{s shown in Table 11.2~-5. The resultant concentration at the
plant discharge is less than the Effluent$ Concentrations X
specified in 10 CFR 20, Appendix B of Sections 20.1001 = 20.2402,
Table 2, Column 2 ; A X

Amendment U
11.2~18 December 31, 1993



AR B A -~ P R 2 TR I YIRS - Evhr.u,.....n.qu.f.wtﬁ k\l..un 5.4!‘.#9#,9.&%«&%
{ e
P ~)

. < -

|
TR TR IR IR )




’Fe, dqu]e’, nsmE‘- C/ea;nm}o | JG’M b‘h‘ Nes tm

colle U concdensale demimeral zer :wgenert-h

“5:.!!‘.! e brom [he [un ks i§ men: ol‘pal ol far)ivom(h v

tLeabron

on wesles T,“’1

W ]H\au h 'nrJl- n:,»r‘mm“] f‘:-c/’inc.( e th'nb J?SC)’V‘* -~
LN

2.9.1

2.9.1

A . o lepel waste sindirjtlem.
&;w é e v’fabr Ez,.r’le €r(1';nt$‘h(l % z( jﬂ’.;/o;m/frk mela[bﬁanﬁ.

Design Description

LIQ

The Liquid Waste Management System (LWMS) is used to collect, segregate, store,
process, sample, and monitor radioactive liquid waste. The LWMS is non-safety-
related with the exception of the containment isolation valves and piping in between
covered in Section 2.4.5.

The LWMS is located in the radwaste building.
The Basic Configuration of the LWMS is as shown on Figure 2.9.1-1.

The LWMS has four subsystems which process radioactive or potentially radioactive
liquid waste. These four subsystems segregate liquid waste into high level waste, low
leve! waste, laundry and bot shower/chemical waste, and the containment cooler
condensate waste.

The high level waste subsystem bas filters, demineralizers, provisions for batch
sampling, and piping for recirculation of liquid waste for further processing.

The low level waste subsystem has filters, demineralizers, provisions for batch
sampling, and piping for recirculation of liquid waste for further processing.

The laundry and hot shower/chemical waste subsystem has filters, demineralizers,
provisions for batch sampling, and piping for

s : - w‘for further processing.
recitcunlallion of ligmid nea

The containment cooler condensate subsystem has tanks to collect containment cooler
condensate. The discharge from the tanks is monitored for radioactivity. Although
ot normally radioactive, this discharge can be diverted to the low level waste
subsystem. The containment cooler condensate tank levels and discharge flow are
also monitored by level and flow instrumentation.

The LWMS subsystems have collection and storage capacity to process waste volumes

expected during normal operation and from anticipated operational occurrences.

Displays of the LWMS3 instrumentation shown on Figure 2.9.1-1 exist in the main
control room (MCR) or can be retrieved there.

Controls exist in the MUR to open and close the power operated vaive:shown oo
Figure 2.9.1-1.

The valvéwitb the response position indicated on Figure 2.9.1-1 changey position to

ole 12310
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SYSTEM 38+™ TABLE 29.1-1 =
LIQUID WASTE MANAGEMENT SYSTEM
ins i T A nd nce Criteria
Design Commitment lIaspections, Tests, Analyses 4 giance Criteria
1. The Basic Configurstion of the Liquid spection of the sabuilt LWMS For the components and equipment

25.1

Waste Mansgement System (LWMS) s
as showa on Figure 2.9.1-1.

The ASME Code Sectioz [l LWMS
compooents shown on Figurs 2.9 1-1
retsin their pressure boundsry integnty
under intemal pressures thet will be
expenenced dunng service.

The LWMS subsystems have coliection
and storsge capacily to process wasie
volumes expecied dunng normal
operstion snd from enticipate!
operationsl occurrences.

Displays of the LWMS instrumentstion
shown on Figure 2.9.1-1 exist in the
*4CR or can be retrieved there.

Controls exist in the MCR to open and
close the power opersted vaive shown
on Figure 2.9.1-1. A

S

configuration will be conducted.

A pressure test will be conducted on
those components of the LWMS
requirsd 1o be pressure tested by ASME
Caode Section 1.

Anslysis of the as-built LWMS
subsystems’ processing capability wall
be performed.

Inspection for the existence or
retrievability in the MCR of
instrumentation  displays  will  be
performed.

Testing will be performed using the
LWMS controls in the MCR.

shown ra Figure 2.9.1-1, the as-bush
LWMS conforms with the Bosic
Configurstion.

The results of the pressure test of the
ASME Code Section Il components of
the LWMS conform with the pressure
testing acceptance crnitens i ASME
Code Section 111

An ansiysis exists which concludes the
LWMS subsystems bave collection and
storage capacity (o process wasle
volumes expected dunng sormal
operation <.4 from anticipated
operationsl ~_currences.

Displays of the instrumentation shown
on Figure 2.9.1-1 exist in the MCR or
can be reirieved there.

LWMS controis in the MCR operate to

omdcbn&emquﬂedvdveA
shown on Figure 2.9.1-1. 5

132-19



SYSTEM 80+™

25.1

LIQUID WASTE MANAG EMENT SYSTEM

TAB' £ 2.9.1-1 (Continued)

Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment
7S .
The vaive with the response position
indicated on Figure 2.9.1-1 changey
position to that indicated on the Figure
upon loss of motive power.

The mdioactivity moniter provides &
signal to terminate LWMS discharge
when a specified radioactivity level is
reached.

Inspections, Tests, Analyses

+Hese

Testing of loss of motive power (o dhie

vaive wiil be performed.

>

Testing of the as-built LWMS discharge
controls will be performed using 2
signai which simulates radiosctivity

levels.

Acceptance Criteria

[

S
This. valve  changeg’ position to the
position indicated on Figure 2.9.1-1
upon loss of motive power.

LWMS discharge is terminated m
response {0 8 signsl simulating that the
radiosctivity level in the waste discharge
itne has reached a specified limat.

23w
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reasonably achievable offsite dose objectives. The dilution flow
is provided by four centrifugal pumps. The pumps are sized such
that any two pumps can provide a minimum of 100 CFS dilution flow
to facilitate LWMS discharges.

11.2.2:2:8 Containment Cooler Condensate Tank

Two containment cooler condensate tanks are provided. The
containment cooler condensate tank discharge will normally be
routed to Industrial Waste Discharge since typically this stream
has low activity. The capability to process this stream for
processing as liquid waste will be provided.

The CCTs are fabricated of stainless steel.
11.2.2.2.9 Condensate Cleanup Bystem Waste

The radicactive ligquid waste water generated during regeneration
of the condensate cleanup system polishers is collected in the
neutralization tanks located in the Turbine Building. The
contents of the neutralization tanks typically require no further
processing and are discharged directly to the environment through
a single designated discharge point. The neutralization tanks
will be sampled prior to release.
oy

Separate piping is provided(!ZﬂD the neutralization tanks, which
are located in the Turbine BUilding, to a common plant discharge
header. A radiation monitor is provided downstream of the
neutralization tank. Upon a receipt of radiation signal above
the monitor setpoint, the discharge from the neutralization tanks
will be terminated automatically. The operator would then sample
the contents of the neutralization tanks and manually divert
flow, as necessary based on the sampling results, to the Floor
Drain Tank for processing in the low level waste subsystem of the
LWMS prior to release to the environment.

A dike is provided around the neutralization ta designed to be
of sufficient height to contain maximum expect iquid inventory
in these tanks. A dry sump is also provic to collect any
spillage from the neutralization and route it to the LWMS for
processing. Curbing and floor drains are provided in the
regeneration area. This is discussed in Section 10.4.6.

11.2.2.2.30 ———Laupdry and Hot Ehower Tank

P AL r-; and YoV she r Ve

{.

The laundry and shower waste subsystem is designed to provide
the capability to terminate the discharge upon detection of high
radiation in the discharge. The operator would then sample the
detergent collection tank contents and manually divert flow

““Tto the lawm-level)subsystem for processirg, as necessary, based on

sampling results. Similarly, the condensate cooler tank
discharge would be automatically terminated upon receipt of

Amendment U

11.2-11 December 31, 1993
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c. Releases of radicactive materials to the environment must be
controlled and monitored in accordance with 10 CFR 50,
Appendix A (General Design Criteria 60, 61 and 64).

The GWMS is provided with radiation monitors which monitor
the discharge from the charcoal adsorber beds upstreanm of
the discharge to the Nuclear Annex Ventilation System. The
GWMS discharge is automatically iscolated if the discharge :

| limit (10 CFR 20, Sectiong 2971022-29—2402) will be X_
exceeded. Section 11.5, Radiation qwoﬁgfbrinq Systenm,
provides a detailed discussion regarding the radiatien
monitoring for the GWMS.

The COL Applicant will provide the operational setpoint for
the termination of the gaseous waste management system
discharge to the environment in the plant-specific offsite
dose calculation manual (ODCM). This setpeoint is based on
the instantaneous dose rates in unrestricted areas due to
the release of radicactive materials released via gaseous
effluent. This setpoint ensures that the instantaneous dose
rates offsite are less than the following:

Neobles Gases 500 mrem/yr total bedy; 3000 mrem/yr

skin
Others 1500 mrem/yr to any organ
D. Accidental releases of radicactive materials from a single

component of the GWMS must not result in offsite doses which
| exceed the guidelines of 10 CFR 20, Section 20.1301.
dose Lim3s -
Section 11.3.7 provides a discussion of the analysis of a
single component failure of the GWMS. The methodology used
in this analysis is in accordance with Branch Technical
ESTB~11-5 for the design basis source term. The results of
this analysis confirm that the dose consequence of a single
failure of a GWMS component is within the e¢uidelines of
{ 10 CFR 20, Section 20.1301. dose limits )

E. The system must also contribute to meeting the occupational
exposure design objective by keeping operation and
maintenance exposure ALARA.

The GWMS is designed in accordance with guidance provided in
Regulatory Guide 8.8, ANSI/ANS-55.4, and Regulatory Guide
1.143 and 1.140. This ensures that the GWMS will ueet ALARA
objectives.

r. Protection will be provided to gaseous waste handling and
treatment systems from the effects of an explosive mixture
of hydrogen and oxygen in accordance with 10 CFR 50,
Appendix A (General Design Criteria 3).

Amendment U
11.3=-2 December 31, 1953
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132:3:3.3 Codes and Btandards

The GWMS is designed in accordance with the guidance of
Regulatory Guide 1.143 from applicable regulatory positions (C.2,
C.4, C.5 and C.6). These include:

A. The GWMS is designed and tested in accordance with
regulatory position C.2 of Regulatory Guide 1.143.

; The GWMS is designed and tested to the codes and
standards listed in Table 1 supplemented by regulatory

positions, 2.1.2 andguﬁ Regulutvly S« tde f 743 -

- g Materials used for gessure retaining portions of the
GWMS are designed in accordance with requirements
specified in Section II of the ASME Boiler and Pressure
Vessel Code. Materials used in the GWMS are compatible

with the chemical, physical, and radiocactive
environment during normal and anticipated operating
conditions. Malleable, wrought, or cast iron and

plastics are not used in the GWMS.

The GWMS is designed to preclude the buildup of an
explosive mixture of hydrogen and oxygen. Gas
analyzers are provided to monitor the concentration of
hydrogen and oxygen in the GWMS. Alarms are provided
locally in the Nuclear innex and in the main control
room to high alarm on 1% oxygen concentration.

3. The Nuclear Annex houses the charcoal adscrber beds,
which delay the release of radicactive gaseous waste
from GWMS, The foundaticns and walls of structures
housing the GWMS are designed to meet the requirements
specified in regulatory position C.Z The Nuclear
Annex is designed as a seismic Category = building and
is designed to withstand a plant 5afe Shutdown
Earthgualke (SSE).

B. The GWMS is designed and tested in accordance with
regulatory position C.4 of the Regulatory Guide 1.143.

1. The GWMS is housed in the Nuclear Annex. The GWMS is
designed to control le:c-<age. 1In addition, sufficient
space is provided to facilitate access, operation,
\nspection, testing, and maintenance to maintain
sersonnel exposures ALARA in accordance with Regulatory
Guicd" 8 guidelines.

2. A g iity assurance (QA) program will be applied with
the provisions as specified in regulatory position C.6
of Regulatory Guide 1.143.

Amendment T
11.3-3 November 15, 1893
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- oo

or dry the charcoal. A charcoal guard bed is provided upstream |
of the adsorber beds to protect the beds from contamination and
excessive moisture. The guard bed can be bypassed or purged and
dried with nitrogen or reloaded if contaminated. |

13.3.3:2.2 Cooler Condenser

A cooler condenser provides reduced temperature and reduces the
moisture content of the gases. The cooling water supply comes
from the chilled water system. The condenser is designed to take
inlet gas flow of 8 SCFM of saturated water vapor at the maximum
design temperature and discharge gases at 45°F.

11.3.2.2.3 Piping and Valves

Drain lines and valves are sized and continuocusly sloped to
minimize the potential for plugging. Valves are of the packless
metal diaphragm type and have bellows sealed stems to minimize
leakage. All loop seals vent to a contrclled vent system and
equipment drains are closed or provided with loop seals teo limit
the escape of radioactive gases. The GWMS consists of welded
piping to the greatest extent practicable. Flanged joints are
kept to 2 minimum.

11.3.3 BAFETY EVALUATION

The GWMS has no plant safe shutdown or accident mitigation
function. I+ is demonstrated in Section 15.7 that accidental
releases, when evaluated on a conservative basis, are not
expected to exceed the,limits of 10 CFR 20.

cdene
il1.3.4 INSPECTION AND TEBTING REQUIREMENTS
The GWMS is tested to leak rate limits specified in ANSI/ANS
£%5.4. Tne sum of the leak rates from all individual components
located within a zone does not exceed the zone totals in ANSI/ANS
85.4.
11.3.5 INSTRUMENTATION REQUIREMENTS

Table 11.3-3 provides a list of instrumentation for the GWMS.
Additionally hydrogen detectors are provided in compartments
containing off-gas systems under pressure and where hydrogen
leakage may occur. Detection of hydrogen causes the GWMS to
automatically shutdown. Normally, upon reaching a high level
setpoint, an alarm annunciates. Instrumentation in contact with
process streams is designed to minimize the potential for
explosion. Manual override capability of automatic controls is
provided where necessary to maintain system operability. For the
egquipment operated manually, remote .sanual hand switches with
status lights are provided for all freguently operated valves and
components. See Section 11.5.1.2.2 for description of Radiation
Monitoring Systems interfaces with the Main Control Room.

Amendment Q
11.3-9 June 30, 1993
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The accident is described as an unexpected and uncontrolled
release of radicactive Xenon and Krypton gases from the GWMS
resulting from an inadvertent bypass of the main decay portien of
the charcoal adsorber beds. It is assumed to take as long as 2
hours to isolate or terminate the release.

21.3.7.2 Analysis of Effects and Consequences

A. Bases

The bases for the estimated waximum offsite concentration of
the gaseous effluent resulting from a leak or failure of the
GWMS are as follows:

1. The design basis airborne effluent source term is based
on 13_13%33§,13§1;xg;1 in accordance«~with the Standard
Review Flan Branch Technical Position (3TP) ESTB 11-5.
The BTP ESTE 11-5 method adds the accident induced
charcoal unit bypass leakage to the source term for
normal operation; both accident source contributions

are calculated based on a 1% failed fuel rate
lassumption.

In the absence of site specific metecrological data and
site Exclusion Area Boundary (EAB) information, the
short-term 2-hour accident atmospheric dispersion
factor, corresponding to a distance of approximately
0.5 miles from the station vent,is assumed to be
1.00x10° s/m’. This is consistent with the dilution
factors proviced in Section 2.3.

3. The sum of total estimated annual airborne effluent
releases and the expected airborne effluent releases
associated with the zero minute decay case are
calculated by PWR-GALE and are multiplied by an isotope
specific multiplication factor. This multiplication
factor is calculated by the division of the }% failed
fuel RCS eguilibrium concentration, calculated using
the Combustion Engineering DAMSAM computer code and
presented in Table 11.1.1-9, by the RCS equilibrium
concentration calculated using PWR-GALE presented in
Table 11.1.1-2, for each isotope.

4. For isotopes with a 1% failed fuel rate calculated
concentration which is less than PWR-GALE results, the
PWR-GALE concentration is used for conservatism. It is
assumed that differences in the methodology used to
calculate the reactor coolant concentrations are
responsible for any differences observed in isotopic
concentrations.

Amendment R
11.3~-12 July 30, 1993
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S. particulates and radiciodines are assumed to be removed
by pretreatment, gas separation, and intermediate
radwaste treatment eguipment. Therefore, only the
whole body dose is calculated in this analysis.

Methodology

To calculate the release of noble gases from the GWMS, the
source term is based on the output from the computer code
DAMSAM computer code. This code is used to calculate the
reactor coolant eguilibrium concentration with coentinuous
degassing based c.. 1% failed fuel fra-cion in accordance
with Standard Review an Section 11.3. Trhe resulting
reactor cooclant equilibrium concentration is divided by the
reactor coolant concentration determined by PWR-GALE, using
NUREG=-0017, Revision 1 methodelogy, to yield a
multiplication factor for each isotope. The total release
of gaseous effluent for the zero minute decay case is
calculated using PWR-GALF with BTP ESTB 11-5 alterations.
The zero minute decay case releases are added to the normal
operation source term and the sum for each radionuclide is
multiplied by the multiplication factor, the 2-hour accident
atmospheric dispersion factor, the total body dose factor,
and a conversion factor to calculate whole body dose.

The methodology used to calculate the dose conseguences for
a CWMS failure, which is consistent with BTP ESTB 11~5, is
as follows:

DY K(4) %@ (i) x£x7 .25

where: D = whole body dose (mrem)

K(i) = the total-body dose factor given
in Table B~1 of Regulatory Guide
1.109 for the ith isotcpe (mrem=-
m*/pCi/yr)

Qi) w the noble gas nuclide accident
release rate for the ith isotope
(Ci/yr for 2 hours)

O(1) ® [R(1) yorg*R (1) o) XMF (1)

1 TN £ annual estimated airborne release
rate for normal operation (Ci/yr)
(Table 11.3-4)

Amendment R
11.3-13 July 30, 1993
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R(i), - annual estimate airborne release
rate for zere minute decay case
(Ci/yr)
MF = Multiplication Factor
_ RCS () pawsan
RCS(1) gazs
X/Q = short-ternm 2-hour accident

atmospheric dispersion factor at
EAB (sec/m’)
= 1.00x10"? (Section 2.3)

7.25 B conversion factor for 2 hour
release (pCi~-yr?/Ci-event-sec)

. Results and Conclusions

The ecalculated whole body dose at the exclusion area
poundary is 4%.3 mrem which is within the 500 mnrem
acceptance criterion specifieu 1in standard Review Plan
Section 11.3.

11.3.8 CONCENTRATION OF NORMAL EFFLUENTS

The Gaseous Waste Management Systen (GWMS) processes gaseous
waste through a charcoal delay system which h°1%2“§§ noble gases
and allows them to decay prior to release. Thelco ‘éntration at
the exclusion area boundary during normal operation, including
anticipated operating cccurrences, was analyzed to verify it is
less than 10 CFR 20, Appendix B, Table %E} Column 1.

11.3.8.1 pnalysis of Effects and Consequences

A. Bases

The bases for the estimated concentration of effluent are as
follows:

The GWMS continuously discharges at a uniform rate at
the design basis source term.

- A The design basis airborne effluent source term is based
on 1% failed fuel rate in accordance with the Standard
Review an Section 11.3. It is assumed that the
Reactor Coolant System (RCS) is continuously degassed
by the CVCS during normal operating conditions. The
reactor coolant cquilibrium\concentration is calculated

using the Combustion Engineering DAMSAM computer code
and is presented in Table 11.1.1-9.

Amendment R
11.3-14 July 30, 1993
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i

3. In the atsence of site specific meteorological data and
site Exclusion Area Boundary (EAB) information, the
long~term annual average atmospheric dispersion factor,
corresponding to a distance of approximately 0.5 miles
from the station vent, is assumed to be 7.2x10% s/m’.
This is consistent with the dilution factors assumed in
Section 11.3.6.3.

4. The total estimated annual airborne effluent releases
are multiplied by an isotope specific multiplication
factor. This multiplication factor is calculated by
the division of the 1% failed fuel RCS equilibrium
concentration, calculated by the Combustion Engineering
DAMSAM computer code, by the RCS equilibrium
concentration, calculated using PWR~GALE, presented in
Table 11.1.1~2, for each isotope.

For isotopes with a 1% failed fuel rate calculated
concentration which is " 1éss than PWR-GALE results, the
PWR~-GALE concentration is used for conservatism. It is
assumed that differences in the methodclogy used to
calculate the reacter coclant concentrations are

responsible for any differences observed in isotopic
concentrations.

5. Since DAMSAM does not calculate the concentration of
tritium, the maximum calculated concentration of 1.00
uCi/gm is assumed for the 1% failed fuel source term
for conservatism. i

6. Since DAMSAM does not calculate the concentration of
corrosion products, the PWR-GALE numbers are used. The
concentration of these radionuclides should not be
affected by the fraction of fuel defects.

Methodology

To calculate the concentration at the exclusion area
boundary, the source term is based on the output from the
computer code DAMSAM computer code. This code is used to
calculate the reactor coolant equilibrium concentration with
continuous degassing based on 1% failed fuel fraction in
accordance with Standard Review Plan Section 11.3. The
resulting reactor coolant equilibrium concentration is
divided by the reactor coolant concentration determined by
PWR~GALE, using NUREG-0017, Revision 1 methodology, to yield
a multiplication factor for each isotope. The total annual
release rate of gaseous effluent is multiplied by the
multiplication factor a~d the average atmospheric dispersion
factor to calculate the innual average concentration of the
gaseous effluent at the exclusion area boundary. This

Amendment Q
11.3-~15 June 30, 1993
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S, Results and Conclusions

The concentration of the gaseous effluents at the EAB is
shown in Table 11.3-5. The resultant concentraticn at the
EAB is within the Maximum—Perwmissiblie- gLoncentrations .’
specified in 10 CFR 20, Appendix B of Séctions 20.1001~
20.2402, Table 2, Column ltqnxdcttnts. //

ye

et
ed 4
alipwel "}t

Amendment U
11.3=-17 December 31, 1993
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GA WA EMENT SY M
Inspections, Tests, Analyses, and Acceptance Criteria
Design Commitment Junspections, Tests, Analyses Acceptance Criteria
: The rsdioactivily monitor provides s Testing of the as-built GWMS discharge 7. GWMS discharge is termunated when

29.2

signsl tolesminall GWMS  discharge
when » speciﬁe* radioactivity level is

TR terminate.

controls will bs performed using a
signsl which simulates radicactivity

levels.

the simuleted radiosctivity level in the
discharge waste line reaches a specified
timit.

23193
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in Tables 11.4-2 and 11.4-3, respectively. Table 11.4-4 lists
the estimated burial volume and activity estimates for the
various solid waste types that will be shipped for disposal fron
the System 80+. Radionuclide specific activities for each was

type are provided in Table 11.:—;‘/’ 3:‘&.0“ aﬂd /w_‘:jz,"cn i
13.4.4 | SAFETY EVALUATION eswlfing frim s opermbion
The SWMS has no safe shutdown or accident mitigation function.

Finally acwsdenes] | will not exceed

e L o oo e Secrione appomoa0-2ing gl abpenal
Table + Accidental releas due to a r co nt
failure or SWMS/leak will be contained in the Radwaste Building.

“‘-j> 'T'h' i9 €
11.4.5 IN N AND TESTING REQUIREMENTS ,;zéj;6;7q
, gl N cr eriag
A Process Control Program appropriate to assure that the SWMS

operating as intended is developed prior to fuel lcading.
Procedures for each phase of system operation including resin
transfer and batching help ensure that design objectives are met.

Emphasis is placed on verifying instrumentation and remote
functions important to these design objectives.

11.4.6 INSTRUMENTATION REQUIREMENTS

Instrumentation and indications important to the Design Basis of
the SWMS are as follows:

A. Level Indicators

High level indication will be provided to prevent overflow
of tanks during fill and resin transfer/sluice operations.
These indications will be read in the radwaste contrcl room.
Also, video observation of all fill processes is included.

Densitometers are provided on the spent resin storage tanks
and used to varify correct resin-to-water ratioc when a batch
of bead resin is to be sclidified.

B. Flow and Pressure Indicators
Punp discharge flow and suction metering as well as pump
discharge pressure indication will be provided to properly
control the bed transfer process.

Ca Radiation Monitoring

Area radiation monitors will be provided as discussed in
Section 11.5.

Amendment U
11.4-13 December 31, 1993
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ITAAC No._2.9.4 Process and Effiuent Rad Mop &5 - Pr ts) Page | of 3

Comments

It is noted that the CESSAR refers to this system as
the Radiation Monitoring System (RMS) and at times
as the PERMSS. Consistency should be established.

l e
A markup of CESSAR Section !1.5 s attached. ( %
il
¢

The first paragraph in the DD is an inaccurate
description of the system’s capabilities. The third -
paragraph is superfluous but gives a better
description of the PERMASS/RMS capabilities. A
markup of the DD/ITAAC is attached.

N

ITAAC Design Commitment 8.b (channel separations)
were not given any inspections/tests or acceptance
criteria to meet.

: (weddree

. Pad ke )

Certain TSC (CESSAR Sect. 13.3.3.1.6) & EOF (CESSAR 1
Sect. 13.3.3.2.5) monitors were not listed in the
Tabie 2.9.4-2 of the DD/ITAAC. Aiso, the CVCS gas
stripper "Effluent” monitor referenced in CESSAR
Sections 9.3.4.5.5.1 and 14.2.12.1.20 is not list
in the Table. Recommend that all CESSAR referenc
process, area, and effluent monitors be placed in )
the DD/ITAAC Table 2.9.4-2. A DD/ITAAC markup is 7

provided. Aa-c:T"————‘

ITAAC #5 uses the word "exceeds” to determine if a 1
monitor trips when it is suppose to. The monitor
should trip when it "reaches" the set point, not
some time after it exceeds that polr A markup of
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294

TABLE 2.9.4-1 (Continued)

S AND EFFLUENT RADIOLOGICAL | MONITORING AND 5

Inspections, Tests ts, Analyses, and Acceptance Criteria

Design Commitment

Independence is provided between Class
tE Divisions, and between Class 1E

Divisions and non Class 1E equipment,
in the PERMSS.

Independence is also provided hetween
Class 1E Channels and between Class

1E  Channeis and nen-Class (E
equipment in the PERMSS.

Inspections, Tests, Analyses

inspection of the as-instailed Class 1E
Divisions of the PERMSS will be
performed.

3

f.a)

Physical separation exists between Class
1E Divisions in the PERMSS. Physical
sepsration exists hetween Class 1E
Divisions and non-Class 1E equipment
in the PERMSS.

X

nue
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TABLE 2.9.4-1 (Continued)

PROCESS AND EFFLUENT | RADIOLOGICAL MONITORING AND SAMPLING S SYSTEM
Inspections, Tests, Analyses, and Acceptance Ln Criteria

Design Commitment

Each safety-relsted srea  madistion
monitor channe! monitors the radiation
level in its assigned ares, snd indicates
its respective Man Control  Room
(MCR) slarm and local sudible and
visual alarm (if provided) when the
radiation level sneesds a preset leveT.
veorlas [RE N =
The following PERMSS safety-related
instrumentation shall be provided:

s control  room intake radistion
monitor {2/intake),

b. high range contasinment srea
radiation monttor (2),

c. containment atmosphere radiation
moniior {particulate channel only),

4. primary coolant loop radistion
monitors (2).

The PERMSS safety-related
nstrumentation (the control room intake
radistion  monitors, high range
coptainment srea radistion monitors,
contsinment  atmosphere  radistion
monitor (particulate channel), and the
primary coolant loop redistion monitors)
are classified Seismic Category |

Paspections, Tests, Analyses

Testing of each channel of the safety-
relsted area radiation momitors will be
conducted using simuiated input signals.

Inspection of the as-built system will he
conducted.

Seismic anslyses of the as-bult
PERMSS safety-refated instrumentation
will be performed.

Acceplance Criteria

MCR and focal slarms asre initiated
when the simuisted radiation level
excoade-a preset limut,

reaclus

The as-built PERMSS conforms with the
design desciiption.

An snalysis report exists  which
concludes thet the PERMSS safety-
related- instrumentation (the control
room intake radiation monitors, high
range contsinment ares  radistion
monitors, contsinment  simosphere
radistion monitor {particulate channei),
end the primary coolant loop radiation
monitors)  are  classified  Seismuc

Category 1

nun
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3.3.3.1.6 Habitability

7sC personnel are protected from radiological hazards, including

direct radiation and airborne
under accident conditions, t
personnel, 8O far as the max
ie concerned while the TSC is
specified in General Design

Requirements," Item 11.B.2.
\no CFR 9O

radiation monitoring systems are provided in the TSC. These
systenms continuously indicate radiation dose rates and airborne

radiocactivity concentrations
during an emergency. These
local alarms with trip levels

perscnnel of adverse conditions that may affect the habitability
of the TSC. Detectors are able tO distinguish the presence O
absence of radioiodines at concentrations as low as 10

microcuries/cc.

I1f the TSC becomes uninhabitable, the TSC plant management

function can be performed in
6.4 TSC for habitability d
discussed in Section 9.4.1.

$3.3.3.1:7 communicati

The TSC is the primary onsite communications center for the

nuclear power plant during a

communications to the control room, the OSC, the enmergency
operations facility (EOF), and the NRC. The primary functions of

this voice communication

radicactivity from in-plant sources
o the same degree Aas control room
imum permissible radiation exposure

habitable. Applicable criteria arc'J

criterion 19, .Standard Review pPlan, X
6.4, and NUREG=-0737, welarification © T™™1 Action Plan

pec

ical protection of TSC personnel,

inside the TSC while it is in use E
monitoring systems shall include
set to provide early warning to TSC

the control room. Reference Section 3
etails. Control Building HVAC is

n emergency. It has reliable voice

system are plant management

communications and the {immediate exchange of information on plant ¢

status and operations. Provisions for communications with State

and local operations centers

early notification and recommendations to offsite authorities
pricr to activation of the EOF.

The TSC voice communications facilities includes means for
reliable primary and backup communication. The TSC voice
communications will include private telephones, commercial

telephones, radio networks,

appropriate to accomplish the TSC functions during emergency

operating conditions. The

telephone access to commercial telephone common-carrier services
that may be susceptible to loss of power during emergencies. The

licensee ensures that spare

plant are available for use by the TSC during emergencies.

are provided in the TSC to provide

and intercommunication systems as

licensee provides a means for TSC

commercial telephone lines to the

Amendment J
13.3-4 April 30, 1992



CE 80+ ITAAC Independent Review Comments

ITAAC No.2.12.1 (Main Control Room) (Systawn asgechs )

e e e

I+ W peserirrad :
4shouia aiso oe statedlthat IAC not listed in the

table that are required for the safe operation of
the plant are included in the individual system
descriptions.

AsitE . CE SHOULD ALSO

T

Rgso}ution

TRE MINIiMUM  IINENTORY LiST
TO DeNTIFY SPECIFIE ¢
THAT ARE (LASS 1E, AS &€ DD,

By: S.Malur (504-2963)

Resolved by:




| Resol ut on ]

The design description defines the functionmal
organization of the MCR. The ITAAC do not address 2
the functional organization of the MCR. Consider
deleting the functional organization description as
it may be premature to define it prior to design
validation.

2 Design commitment 1 states "The Rasic Configuration I

of the MCR is as shown on Figure 2.12.1-1." Figure
2.12.1-1 does not provide sufficient information to
define the relative position and distances between
the MCR components and equipment to ensure adequate
visibility and workspace consistent with analyses
discussed in SSAR section 18.6.5.

11 R e

CE 80+ ITAAC Independent Review Comments X
ITAAC No.2.12.1 Main Control Room (\\um factors ospecs ) Page ] of 3_\
|
|
|
|




Independent

Review Lomments

in Control Room

Page

Resolution

Design commitment
availability verification inspection of the as-built
' The inspection is
Provide additional

states that

IO—— | G—

be performed
inadequately defined

ensure an inspection consistent with that described
SSAR section

oTpRmr

Pesign commitment
Change the word

e o B

ﬁ_¥_*_MMﬂ_*n,_,__-___““ﬂwnuww“wv_u,._-ﬂ”__”mp-vmmﬂw___gw_nﬂu

Design commitment 3, states that
suitability inspection against verificatica criteria
The inspection and criteria are

The suitability inspection

will be performed
inadequately defined.
and verification criteria should be defined

SSAR section 18.9.2 to ensure an
adequate suitability verification is conducted.

ISP S

consistent with

—

st

). Desaulniers (504-]104

-

ved by:

)
e




~

CE 80+ ITAAC Independent Review Comments

ITAAC No.Z2,]2.] Maip Control Room Page 3 of 3
| No. 'A Comment s | Cat. | lResolutton

7

8 Design commitment 4, column 2 states that testing

and analysis will be performed against validation
criteria. The validation criteria are not defined
in any manner. It is not possible to assess the
appropriateness and adequacy of the criteria. The
validation criteria should be defined consistent
with validation objectives describec in SSAR section
18.9.3.1

9 Design commitment 4, column 2 indicates that the
validation facility will dynamically represent the
operating characteristics and responses of the
System 80+ design. It is mot clear that interface
dynamics are considered part of System 80+ design.
The validation facility should represeat the MCR
interface dynamics of the System 80+ design.

By: D, Desaviniers (504-104 Resolved by:




1%
comment 2.12.1 (1.sys)

Status

pass on to CE only the
2nd portion of this
comment. We do not put
the basis for CDD
material in ITAAC.
Already in SSAR.

AT
-

- 4’ v,
PpARAES
-

F“.» ‘ ‘h‘A¥U*+O
Hy F&

Yo ro rmrtusoFon

comment on stating that
"14C not listed in the
minimum 1ist which is
important for
individual system
operation is included
in specific system
descriptions” should
be passed on to CE.
Additionally as was
done with GE, CE should
annotate the minimum
inventory list to
identify specific I&C
that are class 1-E.

-

O

comment 2.12.1 (1.hf)

pass on to CE

AertE

provide additional
commitment to ensure
as-built is verified to
conform to CDD
functional organization
description.

HELEII0I Y W1 s

comment 2.12.2 (3.hf)

pass on to CE

revise ITAAC to state
that the I&C identified
in Table 2.12.1-] is a
"minimum 1ist" and that
the MCR makes avaiiable
ann. displays, and
controls to operate the
plant and maintain
plant safety.

b/




comment 2.12.1 (4.hf)

pass on to CE

AR

Provide additional
description in ITAAC to
ensure inspection is
consistent with SSAR
description. Attempt
to revise wording to
more specifically
"point™ to SSAR
description or clarify
what is intended in
availability
verification
inspection.

P comment 2.12.1 (5.hf)

pass on to CE Yoz 52

fix typo.

comment 2.12.1 (6.hf)

pass on to CE

il

provide additional
description for
suitability
verification as
suggested in comment
2.12.1 (4.hf) above.

- spew AEID

comment 2.12.1 (8.hf)

pass on to CE

fo

Validation criteria are
addressed in SSAR,
however a stronger
correspondence between
the SSAR validation
criteria and the
"validation criteria”
described in the 'TAAC
should be consider:d.

comment 2.12.1 (9.hf)

pass on to CE

Aar B

Consider bolstering the
definition of dynamic
testing and analysis to
specifically include
the "interface"
dynamics.




CE 80+ ITAAC Independent Review Comments

ITAAC No.2.12.2 (Remote Shutdown Room) (systews aspecs )

The RSR controls and displays are required to be
hard-wired. This should be stated.

- -

be described.

It should be stated that the Remote Shutdown Panel
is safety-related and Class 1£, or the portions of
the RSR which are safety-related and Class 1E should
The 4th paragraph does not do this.

By: S.Hglgr {504-2963)

Page | of _]

Resolution

LR “y A PrVYe .




comment 2.12.2 (5.sys)

TR -

pass on to CE

EVEE

the issuve is already
covered in Sectien
2.5.2 of CDD, however
as was the case with Gf
the table of I1&C was
annbdtated to identify
Class 1-E equipment.

CE should annotate the
inventory to identify
specific 1-E equipment

comment 2.12.2 (1.hf)

pass on to CE

sAE-

revise ITAAC to state
that the I&C identified
in Table 2.12.2-1 is a
"minimum 1ist" and that
the RSR makes available
ann. displays, and
controls to achieve and
maintain safe shutdown
conditions.

comment 2.12.2 (2.hf)

pass on to CE

Provide additional
description in ITAAC to
ensure inspection is
consistent with SSAR
description. Attempt
to revise wording to
more specifically
"point™ to 3SAR
description or clarify
what is intended in
availability
verification
inspection.

| comment 2.12.2 (3.hf)

pass on to CE

/‘,I ¢ L

provide additional
description for
suitability
verification as
suggested in comment
2.12.2 (2.hf) above.




CE 80+ [TAAC Independent Review Comments

1TAAC M~M£M_Mm_ﬁm(\'m‘“¢*ws asmed)

l!ﬂ

The design description states that "The RSR makes
available the annunciators, displays, and contrels
to achieve and maintain prompt shutdown . .
including at least those . . . identified in Table
2.12.2-1." (tmphasis added) Design commitmeni 2 is
to nake available only those in Table 2.12.2-1. The
design commitment should be revised to indicate that
the RSR makes available the annunciaters, etc. to
achieve and maintain prompt shutdown etc. Identify
Table 2.12.2-1 as a minimum list.

Page | _of 3 _

‘ lgsolution 7 _

Design commitment 2, column 2, states that an
availability verification inspection of the as-built
RSR will be performed. The inspection is
inadequately defined. Additional detail shoull be
provided to ensure an inspection consistent with
that described in SSAR section 18.9.1.

Design commitment 3, column 2 states that a
suitability inspection against verification criteria
will be performed. The inspection and criteria are
inadequately defined. The suitability inspection
and verification criteria should be defined
consistent with SSAR section 18.9.2 to ensure an
adequate suitability verification is conducted.

€ n1g Al !

Resoived by:




TE 80+ ITAAC Independent Review Comments

ITAAC No.2.12.2 Remote Shutdown Roow Page 2 of 3
TR SRR T N Resolution
L]
5 Design comsitment 4, column 2 states that testing |
and analysis will be performed against validation
criteria. The validation criteria are not defined
in any manner. It {5 not possible to assess the
appropriatesess and adequacy of the criteria. The
validation criteria should be defined consistent
with validation cbjectives described in SSAR section
18.9.3.1

By:D. Desaulnie 04- 104 Resolved by:



CE 80+ ITAAC Independent Review Commentis

ITAAC No.2.12.2 Remote Shutdown Room Page 3 _of 3

[ 1 cemewts  lot

6 Design commitment 4, column 2 indicates that the
validation facility will dynamically represent the |
operating characteristics and responses of the
System 80+ design. It is not clear that interface
dynamics are considered part of System 80+ desfign.
The validation facility should represent the MCR
interface dynamics of the System 80+ design.

Resolution

By: 0. Desaulniers {504-1043) ey e




PR

Sk g e

comment 2.12.2 (5.hf)

pass on to CE

A" '(,‘"
2t Lot

Validation criteria are
addressed in SSAR,
however a stronger
correspondence between
the SSAR validation
criteria and the
*validation criteria®
described in the ITAAC
should be considered.

comment 2.12.2 (5.hf)

pass on to CE

ALE o

Considered bolstering
the definition of
dynamic testing and
analysis to
specifically include
the "interface”
dynamics.




CE 80+ ITAAC Independent Review Comments

{TAAC No. 3.1 (Piping Design}

PO YSoA

Page _]_ of _1_

T T

Page 1: Add "Code, Section i*1," after ASME in Lhe
first sentence.

Resolution
o fially agree ) Add “Core”
(rot " Section m). Howewver, e

Abhrevtatren List reeds to

de HrAn "ASME " a~d 1v clamy
thart THhe ASME Cola 15 #ha
foile~ & Pessurc Vesge | Codke .

Add a definition for Seismic Category Il piping.

] (;”/‘ﬂZ;;;iz:)

e

By:_S.Malur (504-2963)

Resolved by: "2 Te~»ao .
sOY-2317
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’ CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No.3.2 Radiation Protection Page ] of _|

- Resolutlon

The DD does not properly address what type of 4&61?7 asmtmam? m
exposure the plant is designed for. A markup copy “Thitn ,»,,“M;,gﬂ/“/@ coceld Fo
of the DD/ITAAC is attached. }:Mﬁ/ sn i sl
. Accu’r

e

i

'

{

i

1

s

e

g
!

{

(

Offered By: Dean Chaney, R-V (510)975-0229 (2/22/94) Resolved by: /iéchW 3//74_




CE B0+ ITAAC independent Review Comments
ITRAC No. 5.0 Site Parameters Page | of 1.

i As this section does not have an ITAAC, revise the 2 g Howeser, the we-elnrg
¥ _ site parameters text to include the following ould be cuvizad 4o stets, 4
A" {equivalent to section 4.0) “"An application for a opplecat sefechng a site Lo
: combined license (COL) that references the System Hhe canstruction of Hhe System
80+ Certified Design must describe how the actual BO+ Cavnfidel Design -Lail
site location characteristics are bounded by the descr how tha acmal s#<
site parameters.” focatrom characte—ishe s are

boundao by +ha site pameelog)”




