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a. March 24, 1994

Docket No. 52-002

Mr. C. B. Brinkman, Acting Director
Nuclear Systems Licensing
Combustion Engineering, Inc.
1000 Prospect Hill Road 4

Windsor, Connecticut 06095-0500

Dear Mr. Brinkman:

SUBJECT: INDEPENDENT QUALITY REVIEW GROUP COMMENTS ON THE ABB-COMBUSTION
ENGINEERING (ABB-CE) SYSTEM 80+ CERTIFIED DESIGN MATERIAL (CDM) AND
ABB-CE STANDARD SAFETY ANALYSIS REPORT (CESSAR-DC)

An Independent Quality Review Group has reviewed the CDM and the CESSAR-DC,
and provided their comments to the staff inspections, tests, analyses, and
acceptance criteria (ITAAC) task groups. The ITAAC task groups have reviewed
the comments, and those that require action by ABB-CE are contained in the
enclosure.

Please incorporate the requested changes into Amendment V of CESSAR-DC and the
next revision of the CDM. Please contact either me at (301) 504-1130 or Kris
Shembarger at (301) 504-1114 if you have any questions.

Sincerely,
(Original signed by

Thomas H. Boyce, Proj),ect Manager
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation
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ABB-Combustion Engineering, Inc. Docket No. 52-002

cc: Mr. C. B. Brinkman, Manager
Washington Nuclear Operations
ABB-Combustion Engineering, Inc.
12300 Twinbrook Parkway, Suite 330
Rockville, Maryland 20852

Mr. Stan Ritterbusch
Nuclear Licensing
ABB-Combustion Engineering
1000 Prospect Hill Road
Post Office Box 500
Windsor, Connecticut 06095-0500

Mr. Sterling. Franks
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Mr. Steve Goldberg
Budget Examiner
725 17th Street, N.W.
Washington, D.C. 20503

Mr. Raymond Ng
1776 Eye Street, N.W.
Suite 300
Washington, D.C. 20006

Joseph R. Egan, Esquire
~

Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W.
Washington, D.C. 20037-1128

.,

Mr. Regis A. Matzie, Vice President
Nuclear Systems Development
ABB-Combustion Engineering, Inc.
1000 Prospect Hill Road
Post Office Box 500
Windsor, Connecticut 06095-0500

Mr. Victor G. Snell, Director
Safety and Licensing
AECL Technologies
9210 Corporate Bo'ulevard
Suite 410
Rockville, Maryland 20850

.
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CE 80+ ITAAC Independent Review Coments -

, .4

ITAAC No. GENERAL Page 1 of 1

No. Comments Cat. Resolution
-

.

1
.

I
i

i
,

oescripuon. -

2 CESSAR Fig.1.7-1, Table 4 should include Note 18 as 1 Ag ece. - ?* A MA CE F''#'U
g

one of the references because this note describes
safety class 4.

3 CI Tr. L Sr'
,3 c. J.su

;

.... we e u s a ves svuutu uc ptuv1Utu Uf Lile LUL dpp I I Latit,.

to 28th-c (4 The CDM figures do not show all valves designated as 1 ; bg . p u" active" in CESSAR Table 3.9-15. Criteria for
selecting active valves for inclusion in figures
should be stated and applied consistently on all
figures.

. d -*[. .d'. :. - 6 Mib -Ce'5 CESSAR (Chapter 11) and CDM (2.9.4) use the words thi.t f

C. ./'
LE' " control room" to refer to the MCR or the Radwaste

S Building control room. Consistent terminology such t '-
8 as " Main Control Room" or'Radwaste Building Control '{-../ "4 Room" as appropriate should be used.

'

o

By:S.Ma'ur (504-2963) Resolved by: t_ yon s

- __ _ _ _-_-___ _ - _ _ - __ ___ - - -_ ____ _ __ -__ - ___ _ .
__



CE 80+ ITRAC Independent Review Comments

ITAAC No. GENERAL Page _2_ of 2

No. Comments Cat. Resolution

6 Verification of independence between Class IE 1 e ',4 . - . , . .r L -s .

channels is not consistently covered in all system
-

CDMs. For example, CDM 2.6.3 and 2.9.4 explicitly
state this requirement in the Design Description and
require its verification in an ITAAC. The other CDMs
do not.

!

.

By: S.Malur (504-2963) Resolved by: Ly eu C

.e

9

_ _ - . _ _ _ ~
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CE 80+ ITAAC Independent Review Comments

ITAAC No. 2.3.1 (Reactor Coolant System) Page 1 of f
,

No. Comments Cat. Resolution

1 General comment: Use "ASME Code, Class l' or "ASME I Scr OTN9 re* M M
Code, Section III,-Class 1" consistently throughout
the CDM instead of "ASME Class 1" when referring to
ASME Code, Section III, Class I components. Same
comments apply to Class 2 or 3 components.

2 a. The design life of the RV and the reactor coolant 1 Str nr#rx fr 5ttvn
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 RV
beltline materials?

, ,

3 The requirement that the RCP, rotating inertia be 1
,

KIT o~ - ? -d L . 4G P~ - C cfsuch that adequate core cooling 14 maintained when -

electrical power.to the RCP is diyonnected should be
stated. Slowing the pump flow coastdown does not '

necessarily assure adequate core cooling unless
certain minimum flowrate (and pressure) is met.

4 State the criteria for the minimum base metal I fg crygx WretW54
thickness or the minimum thickness value. The ,

existing sentence ( page 2, 1st para) needs
revision.

. - .
-

_

i. )
i

[

| Resolved by: Lr7*-

. _ - . ,



CE 80+ ITAAC Independent Review Comments

ITAAC No. 2.3.2 (Shutdown Coolina System) Page 1 of I

No. Comments Cat. Resolution

/ 1 CESSAR Figure 6.3.2-1A shows that SIAS or CSAS 1

starts the SCS pumps. However, CDM Fig. 2.3.2-1 b C" ' 4 ' ' ' # '' C ' C #
.

i'c
shows only the CSAS signal.

2 The heat removal capability of 1.38 x 10' Blu/hr 1 3 - .

'' "'',','-, -

for the SCS heat exchanger stated in the acceptance M.' " " ' ~ "
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 8tu/
(hr).(deg F).

3 General comment on all systems: There is no 1 4gc, g e .:, 4,, A6 6- drequirement for testing operability of equipment 1
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: 1 Y:W 5

*

e --
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,ridCC B0+ ITAAC Independent Review Comments
,

Page 1 of 1liAAC No._2.4.l_ LSafety De_ pressurization System)

fNo. Comments Cat. Resolution
nonv*

A g. e ,f
1 Design Description and ,5c. state that alarms shown 1 jy,, , i '. g,,

on Figure 2.4.1-1 are provided in the NCR. But the
figure does not show any alarms. _

E
4
5
m

2 The temperature indicators on the PZR safety valve 1 A ,,,. r.c L, . c lo tidit-c/ $
-

d"
discharge lines should be shown on Fig. 2.4.1-1. ui

3 The acceptance criteria in ITAAC 2 is only 1 Ac,<> - Rt., a <, A 43,% - c <r'
O

applicable to the pressurizer vent portion of the
RCGVS according to Chapter 6.7.1.2.1 of CESSAR. A
different criteria for the RVUlf vent portion is
given in the CESSAR. This should be reconciled.

r.
r

i

Resolved by: e < 0ri_.

_ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - - _ _ _ - _ _ - ._ - - -



CE 80+ ITAAC Independent Review Coments
Page 1 o f ._1_,

ITAAC No. 2.4.4 (Safety In_iection System 1

Cat. Resolution
ComentsNo. ~ .____,

I
- -

-

- Fr ~. A . , A e.& <' E' -a -
. . . . . . .

I Ac p.The safety-related portion of the nitrogen cover gas2 to the SITpiping and valves and the fill line
should be shown on Fig.2.4.4-I.

I p,", e . h.u 1,, ,ig p.,.c #
ITAAC 2 should include verification of the minimum3 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.

_ g ,,; y , Ag po . c f
1 .

The SI pump differential pressures in ITAAC 2 /,' * ,. 2~
4

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-I 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. 4 A SG ec"

1 f. , c c j w ..
Active valves such as, SIT fill and drain valves,5 mini-flow line check valves, and SIT fill line
containment isolation valves are not shown on
Fig. 2.4.4-1

~ ~ ~
Resolved by: ie' .

~

. _ .

h

*
-- - -- - _ _ _ _ - _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _-.
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CE 80+ ITAAC Independent Review Coments
~..

ITAAC No. 1.3 Fiqure leaend Page 1 of 1

No. Coments Cat. Resolution'

1 Symbol T is listed as a diaphragm operator. 1 A
'-~e, b ._j.,

However,symboli@isusedthroughouttheCDMto 6 , ,,c
generically show all types of pneumatic operators,
including pneumatic diaphragm operators. Suggest
deleting the diaphragm symbol from CDM section 1.3.>

:
t

By: Sam Malur 504-2963 Resolved by: Lym s

_ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ - - . _ _ _ _ ____ _ __ -. _ _ _ - _ - _ _ - _



CE 80+ ITRAC Independent Review Coments j
ITAAC No.2.1.3 CCW Heat Exchanner Structures Page 1 of I

No. Comments Cat. Resolution

1 The Design Criteria (CESSAR Appendix 3.88, A$NE
, I A BO-CE M1Section 7.2.4, Page 3.88-36) indicates that the

SM North-South (long direction) walls are 4 foot walls 4M b dU J 9while the Drawing (Fig. 1.2 - 25) shows that their
thicknesses are 2 ft.. & N -5 M <g & C c w

-bui% .

.

3

mp

By:Hai-Bob Wana 504-2958 Resolved by: k /;
,

,

,.
.

*

_ _ _ _ _ _ _ _ _ ___ -___._ __- ____-- - - _-_ ---_ __ _ _ - . _ _
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7.2,3 LOADS AND LOAD CO.1BLNATIONS\

The Component Cooling Water Heat Exchanger Structure is evaluated for the loads and load
ccmbinations specified in Sections 3.8A.5.1 and 3.8A.S.2, respectively, for Seismic Category I
concrete structures,

s

The major loadings affecting the design of the structure are dead loads (i.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 tornado loads. ,

The critica] load combinations are equations 5.2.2.l(a), 5.2.2.1(d), and 5.2.2.2(a) of
Section 3.8A.5 2, i.e.,

U = 1ID - !7L

U = 0.75 (1.4D + 17F + 1.7L + 1.7H + 17T, + 1.7R,)
,

U = D + F + L + H + T, + % + E '

7.2.4 ANALYSES AND RESL1TS

The remforced concrete members of Seisnue Category I structures are designed to the criteria
specified in ACI 349 and NRC Regulatory Guide 1.142, except as modified by Appendix 3.8A (see
3 8A.6.2). In general, syrnmetrical reinforcing steel (i.e., the same area and configuration on
cpposue faces of members). is presided except in local areas Concrete joints shall be detailed in
accordance with the criteria specified m ACI 318. Chapter 21 (see Section 3.8A.6.2.1.1.1 and
Section 6 0 of this appendix).

Foundaten Mat:

The prunary reinforcing for the four foot thick foundation mat consists of a rectangular grid of #9
at 10 inches each way/each face, [i.e.,1.20 irhh).

No transverse shear reinforcing is required.

East and West Watts

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

No transverse shear reinforcing is required.

Nenh and South Walls:

The primary reinforcing for these four foot thick walls consist.s of a rectanfular grid of #11 at
|6 inches venically each face and #11 at 10 inches horizontally, [i.e., 3.12 irhh and 1.87 in: h.

respectively).

Amendment U - 12 31'933.8B 36
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CE SYSTEM 80+ ITAAC Ind:: pendent Review Comacnte o
.ITAAC No. 2.1.6 Reactor Vos"91 Intern 91ri fRVI) Pega l of 4

+
No. Comments Cat. Resolution

1 See attached pages for comments. 1 (,

r

.

By: GeorQe Y. Cha Resolved by: ni. - n ien (im
02/11/1994

.
.. _ .
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!SYSTEM 80+"

2.1.6 REACTOR VESSEL INTERNALS

Design Description

The Reactor Vessel Internals consist of a Core Suppon Barrel Assembly and anbUpper Guide Structure %mbly.

De Basic Configura(tions)of the CSB and the UGS are as shown.on Figures 2.1.61
V(r+

and 2.1.6 2, respectively. The Reactor Venel Internah are safety related.

Dimensions of the core support barrel and the upper guide structure assembly are
listed in Table 2.1.61.

ne phfe$(p;f r(Ira (el(CSBf assembly is suspended from the reactor vessel flange.9
The CSB assembly provides support and location positioning for the fuel assembly
lower end Ottings. The CSB assembly contains structural elements that provide an
instrumentation guide path from the lower vesse!, and hydraulic Dow paths through
the vessel from the inlet nozzles to the upper end of the fuel assemblies.

The core barrel assembly contains a grid structure which suppons the core and
provides Dow distribution from the lower plenum region to the bottom of the fuel
assemblies. The core shroud is pan of the CSB assembly and provides an envelope
to direct the primary coolant Dow through the core. Instrument nozzles in the grid
structure provide a guide path for in. core instruments from the reactor vessel lower
head to the fuel assemblies.

; The Yphr6G4E5trtir(ufe/UGSf assembly is supported by the CSB upper Dange
and extends into the CSB assembly to engage the top of the fuel assembUes. %e

; UGS assembly provides an insertion path for the control element assemblies (CEA).
* The UGS assembly contr. ins structural elements which provide both a guide path and

lateral support for the upper portion of the control element assemblies and extension
shafts in the reactor vessel upper plenum region. The UGS assembly also provides
guide paths for beated junction thermocouple (IUTC) assemblies.

He CSB and UGS assemblies are designed and constructed in accordance with
AShE Code Section III Subscetion NG requirements and are classiDed Seismic
Category I. The reactor vessel internals maintain their integrity during normal
operation, transients, and during SSE and design basis accident conditions not
climinated by leak before break evaluations. The material of construction for the-
CSB and UGS components is austenitic stainless steel with the exception of the
Holdown Ring, which is made of manensitic stainless steel. Cobalt base material,if
used, is used only for hardsurfacing of wear pans.

He Reactor Vessel Internals withstand the effects of Dow induced vibration caused
by the operation of the reactor coolant pumps.

2.1.6 -I- unn
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SYSTEM 80+=

Inspections, Tests, Analyses and Acceptance Criteria

Tabl 2.1.61 peciGes the inspections, tests, analyses and asociated acceptance
critena the Reactor VesselInternals,

2. I. (, - L
.

.

-2- tm c
2.1.6
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SYSTEM 80 +" TABLE 2.1.6_-2 C

RFACIUR VESSEL INTERNALS
Inspectionslests Anakses and Acceptance Criteriam

-

J_bignAmmitmesit Inspections. Tests. Analyses Accepta.nce Criteria

1. The flesic Configmation of the Reactor I. Inyection of the en-built Reactor Vewl I. For & w. 3,,.s6 and equipment
Vewi Internets is as shown on Figmes Intemale will be conducted. shown on Figures 2.l.6-1 and 2.1.6-2,
2.1.6 1 and 2.1.6-2. the es-built Reactor Vessel Intemets

conform with the Basic Configuration.

2. The Core support Barrel and Ugycr 2. Ingection will be performed of the 2. The completed ASME Code Section III
Guide Structure are designed and ASME Code Section lit required requival Owner's Review of the ASME
constructed in secordance with ASME Owner's Review of the ASME Design Design Reg (Documenthmists.
Code Section III Subgection NO RegDocumen]t 7

*

requirements and are qualified Seismic R
Category I. OM Mg- cksG h, *E D6f0M **ld''T .

,

3. The Reactor Vessel latemsts withstand 3.e) Testing will be gifmuJ to sebject b 3.e) Testing and inspection results
the effects of flow induced vibration Reactor Vessel Internels to flow induced demonstrate that the Reector Vessel
caused by creration of the reactor vibrutice. Pre- ami post-test visual Internals retain their integrity.
coolent purrys. inspection will te pfvial on the

Reactor Vessel Internels.

3.b) A vihretion type test will be condected 3.b) A vibretion type test report exists med
on the prototype reactor vessel iedernals. concludes that the prototype reactor

veeeel internels retnie their integrity and
have nd loo =e parts as a result of the
test.

|
|

rb ;

&
'

-h
>.2.t.6 -1- suse

-

- -- __ -- . -- . _ - - - _ . . - _ _ . - _ _ _ _ _ _ - _ - - _ _ _ _ _ _ _ _ - - _ - - - _
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CE 80+ ITAAC Ind: pend:nt R: view Coments

ITAAC No. 2.1.7 In-core Instrument (ICI) Guide Tube Page _1_ of _L
,

No. Coments Cat. Resolution

1 CDM Table 2.1.7-1 should be supplemented with 1 A v.t . 1TAAc d,.fd spa /q (Lt
appropriate ITAAC (similar to 2.3.1-1, item 10b for S

i# ** g"_ "y A 5 cl E@^ Class 1) verifications to confirs ASME Section III cl F' " "M L (2u (~ k ,
"~'

pnClass 1 items shown on figure 2.1.7-1 are designed s

and constructed properly.

2 See attached mark-up pages. 3 A m,

.

By: George Cha Resolved by: 6. A
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SYSEM 80+" TARLE 2.1.7-1 -

IN-CORE INSTRUMENT GUIDE TUBE SYSs'EM -

Inspections. Tests. Analyses, and Acceptance Criteria

: Design Commitment Inspediens. Tests. Analyses Acceptainee Criteria
,

I. The Basic Configuration for the ICI 1. Inspection of the as-built ICI Guide 1. For the components and equipment
. Guide Tube System is as shown on - Tube System configuration will be shown on Figure 2.1.71, the as-built
Figure 2.l.7-l. conductest. ICI Guide Tube System conforms with ,

the Basic Configuration.

2. De ICI guide tubes and seal housings 2. A pressure test will be conducted 'on 2. The results of the pressure . test of '
retain their pressure boundary integrity those portions of the ICI Guide Tube ASME Code Section ill coinponents of
under intemel pressures that will be System required to he pressure tested by the ICI guide tubes and seal housings -
experienced during service. the ASME Code Section III. conform with the - pressure testing

sq=.ce criteria in ASME Code

Section Ill. Sac _:. . "*

}.

de d O< p sid u
k(TAAC. 7 3. I -t

!

!
.

1

,

.

:-

i

e

s

| =2.I.7 -2- inte
.#

i

i
-- e

~
'

- . _ _ _-
. - __2 . _ m . . _ _ . , - -
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CE 80+ ITAAC Independent Review Coments

ITAAC No. 2.3.3 RCS Component Supports Page _l_ of 1-
,

/

\No. Coments Cat. / Resolution
\

l CDM figure 2.3.3-1 provides no details on the base 1 / /} m p a 2.3,3_( faj ,Li
y plate slots as described in the design description. j h. j,c), i ft, y< Pt,g \

gg g,wm
Revise ITAAC item 3 to verify the basic 3 .

configuration conforms with the " design description" ^*N A #1 IrAAc i/e., 3 a 54 tu,4) >

which includes both text and figures. bew& Lp &2 mu v-[,,%u / )
thtL-th'dwp,daav'.y C ," i

l

: I

k{l~J/.i3/,a l

|
.

|

By: Hat-Bob Wana 504-2958 Resolved by: G , We y
1

- - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - -
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CE 80+ ITAAC Independent Review Comments

ITAAC No. 2.4.2 Annulus Ventilation system Page 1 of 1

No. Comments Cat. Resolution,

] 1 In CESSAR section 6.2.3.3, page 6.2-42, paragraph 4. 3 ..%

! absorber should be adsorber.

2 The grille on the CESSAR Figure 6.2.3-1 is not 3
connected to the system duct. /Qv

.

M (txtA
3 From Acceptance Criteria 3, a 110 see time C E G5 A C f a c.S re, / //, 2 . /2, . /. /#f

requirement is identified. What is the basis and 1 g, j , f o g g , g ,,, g,,8g ,f4 [
were is it discussed in the CESSAR.
q ja u t r- :.'< f ..T s,,a ? /. .a-

J wAc . TA< </f .h.T 4midf

re & c r FSTA R k >,rske Mt .<so <fe.,

4 Ar -

ft j
in "

.

L-

_

e

By: Phillio Ray Resolved by: [M [.
|

,

-__----.e--.a____- - - - - - - . - - - -- - - _ t -2
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The system has no containment penetrations.

The system is 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 n-basis

'

accidents. No credit has been taken f or the carbon absorbers in |
analyzing the consequences of a design basis accide

6.2.3.4 Inspection and Testina Requirements

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 flow 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 system. Testing will
include the following:

,

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

B. System functional test (flow, vacuum pressure)

C. HEPA filter efficiency test.

Amendment Q
6.2-42 June 30, 1993
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'SYSTEM 80+" TABLE 2A.21

ANNULUS VENTILATION SYSTEM
InsDections. Tests. Analyses. and Acceptance Criteria

Desien Commitment inspections. Tests. Analyses Acceptance Criteria

1. He Basic Configuration of the AVS is 1. Inspection of the as-built AVS 1. For the components ' and equipment .
as shown on Figure 2.4.2-1. configuration will be conducted. shown on Figure 2.4.21, the as-built

AVS conforms with the ' Basic
Configuration.

.
2. Each - AVS . filtration unit removen 2. Testing and analysis will be performed 2. The AVS filter efficiency is greater than

! particulate matter. on each AVS filtration unit to determine or equal to 299% for particulate matter
filter efficiency. . greater than 0.3 microns.

.

.

3. Each Division has dampers to moduiste 3. Testing will be performed on each 3. The AVS achieves a negative pressure [3 -exhaust ait to maintain negative rressure Division to measure annulus pressure in the annulus greater than or equal to
within the - annulus - relative to during AVS operation. 0.25 inches water gauge relative to . '

atmosphere - when the AVS is in atmosphere within i10 seconds.
) operation.
4

~

4.a) Safety-related - AVS components are 4.a) Testing will be grformed on the AVS 4.a) Within the AVS, a test signal exists only
powered from their respective Class 1E . system by providing a test signalin only at the ' equipment powered from the

- Division. one Class IE Division at a time. Class IE Division under test.
*

4

4.b) Independence is provided between Gass 4.b) Inspection of the as-installed dass IE e4.b) Physical separation exists between Class -;-
; IE Divisions, and between Class IE Divisions in the AVS will be performed.

~,
IE Divisions in the AVS. S. .' !on

Divisions and non-Class IE equipment. exists between Cass IE Divis. . and'

in the AVS. - non-Class IE equipment is the AVS. '

.

j '
Active components of the two Divisions 5. Inspection of the as-built mechanical 5. The active cow :s of the two5.
of the AVS are physically separated. Divisions will be performed. ' mechanical Divisions of the AVS are

'- separated by a Divisional wall or a fire,

harrier.

*

i

.2.4.2 -I~- tuim

.

C_. __ . __ . . . - _ - . . .. - a .- _ - - - . -- _ =- . = - - - - - - - -



CESSARJ!n%ma 1*

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 ef ficiency -particulate air (HEPA) filters conform to
f ERDA-76-21 " Nuclear Air Cleaning Handbook."

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

I. RG 1.52, Design, Testing and Maintenance for Post Accident
Engineered-Safety-Feature Atmosphere Cleanup System . Air
Filtration and Adsorption Units of Light-Water-Cooled Nuclear .

Power Plants.

J. RG 1.140, Design, Maintenance and Testing Criteria for Normal
Ventilation Exhaust System Air Filtration and Adsorption Units
of Light-Water-cooled Nuclear Power Plants.

,

6.2.3.2 System Description
+

Two redundant ventilation systems are provided as shown in Figure
6.2.3-1. Each system consists of a f an, 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 i

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 required to achieve a negative pressure -in- t e
ammlus4reater than or equal to 0_.25 inches of water gauggdThe,:

Isystem will discharge sufrir1E6t air from the annulus to the unit-
vent to create a negative pressure of approximately -0.5 in. water

/ gauge _with-respect to the Aouts'tmosphere af ter a LOCA. ff e
W Tihulus venr1TJtion distribution ducts permit the mixing of

in-leakage in as'large a volume as possible. h-

Amendment U
6.2-40 December 31, 1993

i
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'CESSAR !!Mricarios*

14.2 12.1.109 Annulus Ventilation Byatem Test

1.0 OBJECTIVE

1.1 To demonstrate the capability of the Annulus
Ventilation System to produce and maintain a negative
pressure in the annulus following a LOCA and to
minimize the release of radioisotopes following a LOCA
by recirculating a large volume of filtered annulus air
relative to the volume discharged for negative pressure
maintenance.

l

2.0 PREREOUISITES

2.1 Construction activities on the containment wall and
shield wall are complete with all penetrations sealed
in place.

1

2.2 Construction activities on the Annulus Ventilation
System have been completed.

| 2.3 Annulus Ventilation System instrumentation has been
| calibrated.

2.4 Support systems required for operation of the Annulus
Ventilation System are complete and operational.

2.5 Test instrumentation is available and calibrated.

3.0 TEST METHOD

3.1 Verify all control logic, including response to ESFAS.

3.2 Verify the proper operation, failure mode, stroking
speed, and position indication of control valves and hy-dampers. yD

3.3 Demonstrate that the Annulus Ventilation Syst-m M g) ]

achieve a negative pressure in the Annulus, of -0.5 in,
water guage within 110 seconds of actuation.

3.4 Verify the proper operation of all p_otective devices,
controls, interlocks, instrumentation, and alarms.

!

3.5 Verify design air flow for normal and emergency
operation.

|

3.6 Perform filter and carbon adsorber efficiency test.

,

Amendment Q
14.2-202 June 30, 1993

!
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CE80+ ITAAC Independent Review Comments

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

No. Comments Cat. Resolution

I. ITAAC item #5 requires connection of the hydrogen , , , . .'
recombiner units to the Containment Hydrogen
Recombiner System; however, the CDM does not contain 2
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.

2. ITAAC item #7 states that, " forty hydrogen igniters //<Cf. //hY/ 5MFVdPB/
to be powered by one Division of Class IE power [

As ;JAA v/

sources...." CESSAR DC sections 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

Resolved by: C u 2',By:Serita Sanders 504-2956 ~

/

.
.
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SYSTEM 80+" TABLE 2.43-1(Continued) '

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

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

5. Hydrogen recombiner units can be 5. Testing to connect hydrogen recombiner 5. Hydrogen recombiner units can be
connected to the CHRS. units will be performed. connected.

6. At least 60 hydrogen igniters are 6. Inspection for the number and location 6. At least 80 hydrogen igniters are
provided. of igniters will be performed. provided. "Ibe igniters are generally

located as shown in Figures 2.4.3-2
through 2.4.3-6.

7. Forty hydrogen igniters are powered by 7. Testing will be performed to determine 7. At least 40 hydrogen igniters are , _ _ _ _

one Division of Oass 1E power sources, number ofigniters that can be energized powered from each Division of Cass 1E gg.
of which at least 17 can be powered by from each Division of Cass IE power power sources. At least 17 igniters cc.s g*#
the Cass IE batteries. Forty hydrogen sources, including the number that can be powered from eh C: -- -4 Cass
igniters are powered by the other be energized from each Division of IE batteries.

Division of Cass IE power sources, of Cass IE batteries.
which at least 17 can be powered by the
Cass IE batteries.

,

2.43 -2- iz-nm

-_
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CE SYSTEM 80+ ITAAC Independent Review Comments
.

ITAAC No. 2.4.5 Containment Isolation System (CIS) Page 1 of 21

No. Comments Cat. Resolution
. . _ _ . . . . .

_

1 '

!

I

ac

e
o,
-2

.-

2 '

f

~

3 i

.

.

r %sts < w . 4 9 -l. i. wl.'d ic adegab .

Apau - J GE Nr '// d- Am. Te,.T
4 Table 2.4.5-2 Items 13, 14, 15, 16 listed 1

the check valves with " Note 4" which ,,g ,,3

6.3.2-1C does not show such code class ' 'T M* It
- g ,,signifies a code class break. P&ID Figure .

'^0I'3Y D'I'D
o** {ry & porfrn $ Y yof er,,,,fe .f.break. Suggest to delete Note 4.

5 Table 2.'. 5-2-Items 17 & 18 are Arrangement 1
115 whien showed the inside containment Aye o
isolation valves as ASME Section III Code f
Class 2, whereas CESSAR Fig 6.3.2-1C showed
the same valves as Code Class 1 valves.
Please resolve discrepancy.

By: Georae Y. Cha Resolved by: &/V
02/07/1994

[

_ _

- -
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CE SYSTEM 80+ ITRAC Independent Review Comments

ITAAC No.__2.4.5 Containment Isolation System (CIS) Page 2 of 21

No. Comments Cat. Resolution

6 Table 2.4.5-2 Items 19 & 20 corresponding 1
#-

to Figure 2.4.5-1 Arrangement 2: the inside
containment check valve is shown as ASME
Section III Code Class.2 whereas CESSAR
Figure 6.3.'2-1C is showing Code Class 1.
Please resolve this discrepancy.

| 7 Intentionally Blank.
I

8 Table 2.4.5-2 Item 52 corresponds to CESSAR 1 /4 9a rc _

Table 6.2.4-1 Item 57, which is identified -

as a part of CESSAR Figure 9.3.2-1. This
item cannot be located on the above figure.

9 CESSAR Table 6.2.4-1 Item 53 is shown as 1 ,

" INTENTIONALLY BLANK", whereas on Figure e *] ' * <-
9.3.2-1 its the Containment Penetration
between valves SS-235 and SS-236.

10 Table 2.4.5-2 Items 53 to 58 inclusive 1

corresponding to CESSAR Table 6.2.4-1 Items ~ 4AJC

58 to 63 inclusive need a drawing / figure
~

reference, currently none is available.
.)Furthermore, valves SS-220 to SS-227

inclusive can be found on CESSAR Figure
9.3.2-1~but are not associated with any
containment penetrations. Please resolve
this confusion. ,

Eyi Georoe Y. Cha- Resolved by: /_a Y,

02/11/1994 "['
|
,

l
|

|
|

.

4

~ - _ _ _ _ _ . _ . _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . , _ _ _ _
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f
CE SYSTEM 80+.ITAAC[ Independent Review' Comments*

?

.

ITAAC No._12.4.5 Containment' Isolation System (CIS1 Page 3'of 21 *

No. Comment
x

A . r:.a - , 7 \ i P.
'

3[a r c.11 See attached'pages 17 to 19 for typos. 1 ,, ,,- ,A .. , ,,, ,
.. t

-

12 Table 2.4.5-2: 1 ,.

; A) Item 90, this is Item 36 of:CESSAR-. Table " [' "-
6.2.4-1, and-Containment Penetration.99 of

'

Figure 6.8-3.
B) Item 91, this is Item 38 of.CESSAR Table
6.2.4-1, and Containment Penetration 98 of
Figure.9.3.4-1 sh 2 of'4.
Please resolve these discrepancies.

13 Table 2.'4.5-2. item-numbers corresponded to 1

the. Containment Penetration Numbers similar ,f # #
to CESSAR Table-6.2.4-1 upfto and included ,

,

Item 35. Item numbers greater than 35 are g
no longer in agreement...The deviation of i
higher numbers must be resolved so that.the ;

correspondence is reestablished.for all of
the CDM item numbers to penetration

*

numbers.,

L
14. A statement of purpose 1for: Table 2.4.5-2 in' 1 d. c t

j / >g fthe 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 Resolved by: O / Ve ''

02/11/1994 /

.i
4

.-
' ;

I :1
,

'

L .,- - - , ..:.. .- ,. , , - .- - - -. -. . , . . ,,- . . - - . - - -
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.TAllLE 2.4. ._,_(Continucd)>_.,. REM 80 +" .

*m .. u in o,. ri in... ai

u . .,_
cle... o, v.iv.

i,. s .r * . v .i. . cias c, .ur.

No. A rr ang.m.nt (Y.c. Not Tim.

on CIAS

P6 D*vNon 1 thdrog.n Decembin.c Olscherpo to Contelnment 2 Yag

namo'ety Opersted Mo oee
Ch.ch veno -

R7 Division 2 Hydrogen necombiner Olsche<ge to Contelnment 2 Yes

nemotely Operated 60 see
Check vetva -

88 Steam oenerator Wet tsyup Pecirculotton A.tum to Steam Generator a1 4 No

vanvet Vetvo -

Check Vetve -

69 Steam oenerefor Wet Leyup nectreulation Return to Steam oenerefor #2 4 No

Manuel Vehre -

Check Velve -

90 St IRWST Boron Nwvery Supply to CVCS 1 Yes

nemotely Operated 60ese
nemotefy Opereted fr3 ese

L

91 CVCS InWST Doron Recovery naturn 2 Yes

nemototy Operated eo see
Check vesve -

NOTES: e

! 1. Valve arrangements are in eccordance with the Containment isolation valve configurations shown on Figure 2.4.5-1. 'P 2. Paragraph Number 3 of the General Provisions (Section 1.2) applies to Containment isofallon valves which recolve
a CIAS, k

_ _

-m 43. A dash (-) den @ APPLICABLE
of a containment isolation valve; shown only to establish ASME Code Section ill class break location. s

~ - __ -- -
O

M
2.4.5 - 13 n-3 .e3 p

|
'

1
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CE SYSTEM 80+ ITAAC Independent Review Comments
,

ITAAC No. 2.4.6 Containment Spray System (CSS) Page 1 of 1

No. Comments Cat. Resolution

1 Page 2, 6th paragraph and Figure 2.4.6-1 1 ,,,,,
showed that "The CSS pumps are started upon ,/
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.

y,; /fhgg62 Page 2 paragraph 7 discussed MOVs with 1
active safety function. Does this statement
apply to all MOVs of Figure 2.4.6-1? Please
confirm. - -

-

|

By: Georce Y. Cha Resolved by: . .- / 7,
01/21/1994 [,

_ _ - _ _ _ _ -.



CE80+ ITAAC Independent Review Comments

ITAAC N.2.5.1 Reactor Protection System,

No. Comments Cat. Resolution

1 Figure 2.5.1-2, "PPS Interconnection * does not clearly specify 2 1 AG 6 f I ' fab b O//'

coincidence / bistable processors per channel. See 2.5.1, Pg 1

(attached).

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

3 Page 2 of CDM states that EMI qualification is applied to equipment I
with known EMI susceptibility bauxi on operating environment and/or
inherent design characteristics. How is *known susceptibility" to be
determined? Suggest revising statement to: EMI qualification is
applied for equipment based on the operating environment and/or
inherent design characteristics. 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. His should be clarified to state whether this is a
control room or plant wide survey. A commitment to update / review
the EMI map based on equipment or environmental changes would be
appropriate to include in the design description (external and internal
to the plant).

5 . Deleted

6 Page 3. Item c references a graded appmach to software development 2

based on relative importance to safety. De details of this need to be -

Yamplified in the CESSAR (i.e guiding industry standards, applicability

to RPS)

.

A

- _ - - - - , . . . . _ _ _ - - -
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- (3A , ,7' Page 3. Commercial dedication (software / hardware) acceptance 2 /%( ~ ~ ' ~ A4 __

criteria may be interpreted as less rigorous th:n thc.t specified for PPS.
-

See Page 2, Items a and b. Clarification is needed as to whether the
*

reference to commercial grade software is limited only to the software
required for system development (programming language, operating
system)? The reference to PPS software also needs clarification (see
attached).

8 Page 3. Serpoint methodology item b references design basis events, 2
instrument accuracy and drift. Design description (and CESSAR)
should be augmented to include a commitment for measurement and
test equipment accuracy (confirmation that setpoint assumptions reflect
actual plant surveillance M&TE practices).

9 Page 6. First sentence add abbreviation to " reactor trip switchgear* 3

(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 1

CPC and the ITP and ITP to coincidence processors is in only one
direction. Is this correct? Core protection calculator output is unclear
(drafting error). The coincidence 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 j

;logic in the figure and be consistent with Figure 2.5.1-3. In Figure
'

2.5.1.-l 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)

11 CE SSAR 7.1.2.2. Page 7.1-2 lists Reactor Trip switchgear System 1

(RTSS) the CDM lists Reactor Trip Switchgear (RTSG). See 2.5.1,
Page 6, first paragraph. (attached-see 9 above) These should be made r

consistent.
,

12 CE SSAR 7.1.2.15. List conformance to RG 1.11. This should be 3

Safety Guide i1.

13 CE SSAR 7.1.2.15, Safety Guide 11. The containment pressure I

transmitters and instrument 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 a

guide. Instrument lines are field run and designed. An ITAAC f
verification should be considered (see attached). f

,

14 CE SSAR 7.1.2.22, Conformance to RE 1.62. This section 1 y
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 while I /\t.g (3 ~. A if
'

,

maintaining a two out of three system. Is the CE80+ to be licensed ,

as a 3 channel plant? .Will a channel be allowed to be in bypass
indefinitely? Is this supported by analysis? FMEA? Do the TS -

surveillance AOTS and surveillance intervals reflect the above? Please
clarify. Also see 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 trips are 2'

available should the initial trip 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 calibration) TS
Table 3.3.2-1. L

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 is also stated that should the test input signal not be
removed by the automatic test the timing logic built into the bistable
trip logic will remove it. He action of the test circuit is not clear. Is
the bistable timing logic designed to run out before the initiation
circuit timer? Can the initiation circuit respond to a test signal should
the test input signal not be removed? Is spurious actuation possible?
Can the bistable be locked out during testing such that the bistable
cannot respond to a valid input signal? He CESSAR needs to be
clarified accordingly.

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

21 Revise the lesign description as-marked to be consistent with 1 i
' !

Technical Specification description of trip'setpoints.

By: Cliff Doutt Resolved by:

.

.

I

_ _ _ _ _ _ . _ _ _
-

_ - . _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ . _ _ .
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SYSTEM 80+"

2.5.1 PLANT PROTECTION SYSTEM

Design Description

ne 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 to the reactor trip switchgear and to the Engineered
Safety Features Component Control System (ESF-CCS) to actuate protective
functions.

He PPS is located in the nuclear island structures.

He 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

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

He PPS features and equipment are software programmable processors, that operate
with ,fi ed sequenced program execution, and fixed memory allocation tables. Here3
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 processorsi 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.

De PPS equipment is classified Class 1E.

2.5.1 -1- umm

l
|

I
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2.5.1 PLANT PROTECTION SYSTEM

Design Description

The Plant Protection System (PPS) is a safety related instmmentation 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 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.

He Basic Configuration of the PPS is as shown on Figure 2.5.11.

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

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.

Here 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 IE.

2.5.1 -1- 12-sim

- - . . . . .



.

CESSAR HEnema . ,

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 quantities
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
equipment 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 qualified for environmental and
seismic conditions in accordance with ,IEEE Standard
323-1983, and IEEE Standard 344-1987. ' Compliance is

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. System components with known susceptibility are qualified
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,
CS01, CSO2 and CS06), " Electromagnetic Emission and
Susceptibility Requirements for the Control of

Electromagnetic Interference." Radiated and conducted EMI
envelopes are established for qualification. A site-
specific EMI survey is then performed to ensure that system
exposure to EMI is within qualification 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 System 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 ANALYSIS

7.2.2.1 Introduction
I

The RPS is designed to provide the following protective

functions:

Amendment T
7.2-39 November 15, 1993
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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 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,

b 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 environment.

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

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

establishment of plans and methodologies*

specification of functional, system and software requirements anda

standards, identification of safety critical requirements
design and developinent of softwaree

software module, unit and system testing practices*

installation and checkout practicese

reporting and correction of software defects during operation*

b. Specifies requirements for:
1

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

2.5.1 -2- 13J140
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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 design
environmental conditions. The environmental conditions, bounded by applicable
design basis events, are: temperature, pressure, humidity, chemical effects, radiation,
ag'og, 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.

l/ 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:

Defines the organization, responsibilities, and software qualitya.
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
design and development of softwaree

software module, unit and system testing practices*

installation and checkout practices*

reporting and correction of software defects during operation*

b. Specifies requirements for:

software management, documentation requirements, standards. resiewa

requirements, and procedures for problem reporting and corrective
action
software configuration management, historical records of software, and*

control of software changes -

2.5.1 2- u.n-n
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verification & validation, and requirements for reviewer independence*

Incorporates a graded approach according to the software's relativeg c.
tmportance to safety.

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

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.

. _ c) The method utilized for combining the various uncertainty values is

specified.

d) Identifies required premperational and surveillance testing.

e) Identifies performance requirements for replacement of setpoint
related instrumentation.

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

Reactor Trio Initiation Function

Process instrumentation, the Plant Protection Calculators (PPCs), the Core Protection
Calculators (CPCs) and the reactor trip switchgear furaction to initiate an automatic

ireactor 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-Iow or High

|

I

l
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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 design
environmental conditions. ' De 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 quali5 cation of PPS equipment
is achieved via tests, analyses or a combination of analyses and tests.

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

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

He qualiGeation 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).

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

A site survey is performed upon completion of system installation to characterize the a

installed EMI environment.

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

Defines the organization, responsibilities, and software qualitya.-

\[ assurance activities for the software engineering' life cycle that
provides for:

establishment of plans and methodologies*

speciEcation of functional, system and software requirements and*

standards, identi6 cation of safety critical requirements'.
design and development of softwaree

software module, unit and system testing practicesa

installation and checkout practices*

reporting and correction of software defeca during operatione

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

2.5.1 2- u-n n
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verification & validation, and requirements for reviewer independence*

Incorporates a graded approach according to the software's relativec.
importance to safety.

7 The use of commercial grade computer hardware and software items N +% PPS is
I accomplished through a process that has:

requirements for supplier design control, conGguration management,*

problem reporting and change control;
review of product performance;*

receipt acceptance of the commercial grade item;*

final acceptance, based- on equipment qualification and softwarea

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.

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

d) Identifies required pre-operational and surveillance testing.

e) Identifies performance requirements for replacement of setpoint
related instrumentation.

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

Reactor Trin 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 - Iow or High
Steam Generator Water Level - Low or High

2.5.1 -3- tam
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verification & validation, and requirements for reviewer independence*

Incorporates a graded approach according to the software's relativec.

importance to safety.

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

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 softwarea

validation in the integrated system.

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

i

a) Requirements that the design basis analyticallimits, data, assumptions,
and methods used as the bases for selection of trip setpoints are

,

specified and documented.

8 b) Instrumentation accuracies, drift and the effects of design basis I

transients are accounted for in the determination of setpoints,

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

I

d) Identifies required pre operational and surveillance testing.

e) Identifies performance requirements for replacement of setpoint
related instrumentation.

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

Reactor Trin 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 - Iow or High
Steam Generator Water Level - Low or High

2.5.1 3- mi.n
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7.2 REACTOR PROTECTIVE SYSTEM

7.2.1 DESCRIPTION

7.2.1.1 System Descrintion

| The Reactor Protective System (RPS) portion of the Plant

L
Protection System (PPS) (as shown on Figure 7.2-1) is a vital
system which consists of sensors, calculators, logic, and otheri

equipment necessary to monitor selected plant conditions and to
effect reliable and rapid reactor shutdown (reactor trip) if-
mcnitored conditions approach specified safety system settings.
The system's functions are to protect the core fuel design limits
and Reactor Coolant System (RCS) pressure boundary for

Anticipated Operational Occurrences, and also to provide ;

assistance in mitigating the consequences of accidents. Four j
measurement channels with electrical and physical separation are |

provided for nach parameter used in the direct generation of trip
|

| signals, with the exception of Control Element Assembly (CEA)
iposition which is a two channel measurement.
l

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 based on the
measurement channel digitized value exceeding a digital setpoint.
The bistable trip processors provide their trip signals to the
coincidence processors located 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 i

(RTSS) or Engineered Safety Features-Component Control System j

(ESF-CCS) initiation. Software is developed and tested for the I

above processors, as stated in Section 7.1. A coincidence of I

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.

L

-

I-

Amendment N
7.2-1 April 1, 1993
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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 whichg
are independent of the PPS bistable and coincidence processors. Once a reactor trip/

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 transferred 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 to 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 sia the Interface and
Test Processor interface to the DIAS and DPS.

1
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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

Fihre 2.5.1-2 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 TPS referred to as the Core Protection Calculator (CPC).

The trip output signals of the bistable processors and the CPC in each channel are
sent to 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 ofESF 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 manuaUy 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 to be bypassed for each trip function. His 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 2.5.12, actuation of a selective two single channels of the reactor trip
switchgear is required to cause a reactor trip. De reactor trip switchgear breakers

10 interrupt power to the Control Element Drive Mechanism (CEDM) coils, allowing !

all Control Element Assemblies to drop into the core by gravity.
f
i

I
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SAFETY GUIDE 11

INSTRUMENT LINES PENETRATING PRIMARY REACTOR CONTAINMENT

A. Introduction orifices, in the instrument line. The flow re-
strictions should be sized to reduce this rate of

General Design Criteria 55 and 56 requ. ire coolant loss to the extent practical without
that each line that penetrates primary reactor adversely affecting the capability of the con-
containment and is part of the reactor coolant nected instruments to perform their functions.
pressure boundary or that is connected directly In particular, it must be assured that the re-

,

to the containment atmosphere have one auto- sponse time of the instruments does not become
matic valve mside and one automatic valve unacceptably long because of such flow restric-
outside containment "unless it can be demon- tions and that the flow restrictions will not
strated that the design is acceptable on some become plugged. It is also desirable that flow
other defined basis " This guide describes a restrictions in the instrument line be located as

,

suitable basis which may be used to implement close as practical to where the instrument line
General Design Criteria 55 and 56 for demon- connects to the reactor coolant system.
strating the acceptability of a particular group
of these lines, namely, instrument lines. If the conditions of the two preceding para-

graphs are satisfied, an acceptable capability
for isolating instrument lines penetrating or

B. Discussion connected to primary reactor containment can

Valving provided for each instrument line be provided by a single isolation valve capable

penetrating or connected to primary reactor of automatic operation (no dependence;on
containment must reflect the importance of two perator actions) or capable of remote opera-

safety functions: (1) the function the line tion by the operator in the control room or
performs and (2) the need to maintain contain- another appropriate location.~ A self actuated

ment leaktight integrity. The probability of excess flow check valve is acceptable as an
achieving the first function is enhanced by automatically operated valve if it has the other

features needed for this service. It is desirableinclusion of fewer valves (e.g., one rather than
two), whereas that of the second function is that the isolation valve be located outside con-

enhanced by additional valves, tainment for greater accessibility. For power
In the event of a rupture of any component operated valves, which may provide a safety /

in the instrument line outside primary contain- function in either the open or closed position,
ment. it is important to assure that the integ. n balance, greater safety will be afforded by
rity and functional performance of secondary designing this valve to remain "as-is" (usually

contamment and its associated filtration sys- open) if power is lost. O
tems are maintained. It is also desirable to Elimination of the isolation valve inside con-
keep the rate and extent of coolant loss from tainment makes it'important that there be a
the ruptured component within the capability high degree of assurance that the piping from
of ' reactor coolant makeup system. The prob- the containment up to and including the outside
abihty of such a rupture is considered to be valve retain its integrity during normal reactor
sufficiently high that the eniculated offsite ex- operation and under accident conditions. This-
posures that might result from such a single assurance can be provided by locating the valve
failuie during normal operation should be sub- as close to containment as practical, by ' adopt-
stant: ally below the guidelines of 10 CFR 100. ing a conservative approach in the design of

The rate of coolant loss from an instrument this section of piping, by suitable quality assur-
line rupture cuiside containment can be re- ance provisions, and by suitable visual inservice
duced by including flow restrictions, such as inspections. Performing inservice inspections

11.1
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should not increase the probability of damaging redundancy, independence, and test-
,

the instrument lines. In addition, provisions ability of the protection system. '

may be needed to protect against accidental b. Should be sized or orificed to assure
damage of lines and to assure that failures of that in the event of a postulated
one line will not induce failure of any other failure of the piping or of any
line by pipe whip, missiles, or some other component (including the postu-
mechanism. lated rupture of any valve body) in

Sufficient experience with valves of a similar the line outside primary reactor
type should be available to assure a high prob- containment during normal reactor
ability that the valve will not close when the operation, (1) the leakage is re-
instrument line is intact and its safety function duced to the maximum extent prac-
is required, but that it will close if the instru- tical consistent with other safety
ment line is ruptured downstream. In the event requirements, (2) the rate and ex-
of a rupture downstream of the valve, the tent of coolant loss are within the'

valve should close automatically or be capable capability of the reactor coolant
of being closed during normal reactor operation makeup system, (3): the integrity
and under accident conditions. In addition, the and func~.!cnal performance of
valve should reopen automatically or be capable secondary containment,if provided,
of being reopened readily under the conditions and associated aafety systems (e.g.,
that prevail when reopening is appropriate. niters, standby gas treatment sys.
It should not be necessary to break a line to tem) will be maintained, and (4)
reopen a closed valve. the potential offsite exposure will be

It is desirable to have valve status (opened substantially below the guidelines -

or closed indicated in the control room because
of 10 CFR 100,

without such an indication, a valve may be c. Should be provided with an isola-
closed and the effectiveness of the instrument tion valve capable of automatic op-
impaired for long periods of time. For remotely eration 2 or remote operation from
operable valves, the operator needs sufficient the control room or from another
information regarding the status of the valve appropriate location, and located in
and the condition of the line so that he can take the line outside the containment as
proper, timely actions, close to the containment as practi.

Lines connected to instruments that are part cal. There should be a high degree
of assurance that this valve (1) willof the protection system are extensions of that

system and should satisfy the requirements for not close accidentally during normal

redundancy, independence, and testability for reactor operation, (2) will close or
be closed if the instrument line in-the protection system, to assure that the pro,

tective function will be accomplished. tegrity outside containment is lost
during normal reactor operation or

Lines connected only to instruments that are under accident conditions, and (3)
not part of the protection system need not will re pen r can be reopened
meet the requirements of the protection system.
For these lines, the assurance that isolation ". der the conditions that would pre.

,

vail when valve reopenm, g is ap-can be effected when required is of greater pr priate. Power-cperated valves
importance to safety than the capability of the should remain as-is upon loss of |connected instrument function ; therefore, more power. The status (opened or
extensive valving is acceptable.

closed) of all such isolation valves
should be indicated in the controlfb C. Regulatory Position room. If a remotely operable valve

To implement General Design Criteria 55 and is provided, sufficient information
56 for instrument lines penetrating or con- should be available in the control _|

[ nected to primary reactor containment: room or other appropr ate location j

1. Sensing lines for instruments that are : A sett. actuated excen flow check valve a acceptable i

parf of the profertion systcm as an autornatically operated valve provided it has a'l {
a. Should satisfy the requirements for cther features specified nr. the guide.

11.2
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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.

.

7.1.2.11 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.

7.1.2.12 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.

7.1.2.13 Conformance to IEEE 603-1980, as Augmented by
Regulatory 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 Regulatory Guide 1.6

See Chapter 8.

7.1.2.15 Conformance to Regulatory Guide 1.11

Guidelines for instrument lines which penetrate primary reactor ,

containment, and which are part of the reactor coolant pressure
boundary or are connected directly to the containment atmosphere

j {
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 containment atmosphere. The lines both inside and !

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 .I

reactor containment. j

i
l

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,

7.1.2.21.3 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- 1

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 manuLlly in the' control
room. Inoperable indication is shown on-the DPS CRTs, Integrated
Process Status Overview (IPSO) panel and Discrete Indication and. ,

Alarm System (DIAS) alarm tiles as further. described in. Sections
7.7.1.4 and 7.7.1.5.

7.1.2.22 Conformance to Regulatory 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

|| g' performed if the protection- system had been initiated by
automatic action.

ESF ' functions |
ESF-CCS andC. Manual hwitches are located in the control room,

at thE RTSS for use by the operators. Some
also have manual actuation at the Remote Shutdown Panel. !

D. The amount of equipment common to the manual and automatic
initiation paths is kept 'to a minimum, usually just the i

actuation devices. No single credible failure- in the '

manual, automatic, or common portions of the protective
system will prevent initiation of a protective action ' by ,

manual-or automatic means.. j
1
'

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

. . . _ _ _. -__,



. _ ..

4 o
,

[# ''
-

Octotwr 1973
U.S. ATOMIC ENERGY COMMISSION

REGULATORY GUIDE' "

,g , DIRECTORATE OF REGULATORY STANDARDS

REGU LATORY GUIDE 1.62

MANUAL INITIATION OF PROTECTIVE ACTIONS

A. INTRODUCTION However, the actuation of the severalindividualmanual
switches does not take into account the performance of

Paragraph (h), " Pro'ection Systems," of @ 50.55a, other actions essential in system-level initiation such as
" Codes and Standards," of 10 CFR Part 50," Licensing starting auxiliary or supporting systems, sending signals
of Production and Utilization Facilities," requires that to appropriate valve-actuating mechanisms to assure
protection systems meet the requirements set forth in correct valve position, or providing required
the Institute of Electrical and Electronics Engineers action. sequencing functions and any required interlocks.
" Criteria for Nuclear Power Plant Protection Systems"
(IEEE 279)'. Section 4.17 " Manual Initiation." of C. REGULATORY POSITION
IEEE Std 279 1971 requires that protection systems
include means for manual initiation of each protective 1. Means should be provided for manualinitiation of
action at the system level and that the single failure each protective action (e.g., reactor trip, containment
criterion as set forth in Section 4.2 ofIEEE 279 be met. isolation) at the system level, regardless of whether
This guide describes a method acceptable to the AEC means are also provided to initiate the protective action
Regulatory staff for complying with the requirements of at the component or channel level (e.g., individual
Section 4.17 of IEEE Std 279-1971 for including the control rod, individual isolation valve).
means for manual initiation of protective actions. This

.

guide applies to all types of nuclear power plants. The
2. Manual initiation of a protective action at theAdvisory Committee on Reactor Safeguards has been

consulted concerning this guide and has concuned in the system level should perform all actions performed by
regulatory position. automatic 111tiation such as starting auxih,ary or

supporting systems, sending signals to appropriate
B. DISCUSSION valve-actuating mechanisms to assure correct valve

position, and providing the required action sequencm.g
,

Section 4.17 of IEEE Std 2791971 includes among functions and interlocks.

Its requirements the following: (1) manual initiation of
each protective action shall be provided at the system 3. The switches for manual initiation of protective
level, (2) no single failure shall prevent initiation of actions at the system level should be located in the
protective action, and (3) manualinitiation shall depend control room and be easily accessible to the operator so .
upon the operation of a minimum of equipment. that action can be taken in an expeditious manner.

It has been contended that in order to meet the
requirement of a minimum of operating equipment, 4 The amount of equipment common to both manual
manual initiation at the system level could be achieved and automatic initiation should be kept to a minimum.
by the actuation of the several individual manual It i$ Preferable to limit such common equipment to the
s witches of the protection system components. final actuation devices and the actuated equipment.

However, action sequencing functions and interlocks (of
Position 2) associated with the final actuation devices

' Copies may be obtained from the Institute of Elcetrical and actuated equipment may be common if individual
and Electrorucs Engmeers, 345 East 47th Street, New York. manual initiation at the component or channellevel is
N.Y.10017 provided in the control room. No single failure withm
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the manual, automatic, or common portions of the pro- consistent mth 1,2,3, and 4 abow.
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.

.
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RPS Instrumentation - Shutdown
3.3.2

3.3 INSTRUMENTATION

3.3.2 Reactor Protective System (RPS) Instrumentation - Shutdown

LCO 3.3.2 Four RPS TRIP CHANNELS anu operstmg bypass removal CHANNELS for each Function inTable
3.3.2-1 shall be OPERABLE.

APPLICABILITY: Accordmg to Table 3.3.2-1

NOTES- - - -

1. Separate condition entry is allowed for each RPS Function.

2. If a 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.e].

ACTIONS

CONDITION REQUIRED ACHON COMPLETION TIME

A. One or more Functions with A.1 Place CHANNEL in bypass or trip. 1 hour

one automatic RPS TRIP j
CHANNEL moperable.

AHD

A.2 Restore CHANNEL to OPERABLE Prior to mtering
status. MODE 2 following

next MODE 5 entry

NOTE
LCO 3.0.4 is not applicable.

B. One or more functions with B.1 Place one CHANNEL in bypass and 1 hour

two automatic RPS TRIP place the other in trip.
CHANNEIS inoperable.

(Connnued)

,

b

SYSTEM 80+ 3.3-10
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7.2.1.1.7 Redundancy

Redundant features of the RPS include:

A. Four independent channelo, from process sensor through and
including channel trip bistables. The CEA position input is
from two independent channels.

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

C. Four initiation circuits, including four contro) 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.

E. 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

f$ 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 (one bypassed and
another tripped) and still meet the single failure criterion.
The only operating restriction while in this condition
(effectively one-out-of-two logic) is that no provision is made
to bypass another channel for periodic testing or maintenance.
The system logic must ce restored to at least a three operating
channel condition prior to removing another channel for

maintenance. (See Technical Specifications for the RPS.) | |
l

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 f

Iredundant channels and the conditions of operation that are
common to them have been considered in the design to assure that i

ia predictable common failure mode does not exist. The design
!provides reasonable assurance that- 1

I

Amendment Q
7.2-26 June 30, 1993
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'7.2 REACTOR PROTECTIVE SYSTEM
i

7.2.1 DESCRIPTION

7.2.1.1 System Descriction

'?he Reactor Protective System (RPS) portion of the Plant
"

l'rotection System (PPS) (as shown on 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 r

acnitored conditions approach specified safety system settings.
The system's functions are to protect the core fuel design limits
and Reactor Coolant System (POS) 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 based on the ,

measurement channel digitized value exceeding a digital setpoint.
'

~

The bistable trip processors provide their trip signals to the
coincidence processors -located 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-CCS) 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.

P

d

Amendment N
7.2-1 April 1, 1993
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The design is 5ased 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) coils, allowing all CEAs to drop into the core.

PPS interfaces (RPS and ESFAS) for functions, 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 b,ypasses, operating
bypasses, and vu.-iab1;s 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
7.4.

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: 1.e., two
gatewaty blocks and one test / bypass block, as shown in Figure

k 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 l

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.

I
1

Amendment Q
7.2-2 June 30, 1993
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A. The monitored variables provide adequate information during l

design basis events (design basis events are listed in i

Sections 7.2.2.1.1 and 7.2.2.1.2). |
|

B. The equipment can perform as required.

C. 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 mitigation of the
consequences of the event.

D. The system will not be made inoperabl,e by the inadvertent
actions of operating and maintenance personnel.

E. 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 between 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 bistable trip and local
coincidence logic functions are not implemented together in
the same processors.

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.

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

G. 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

f
3.3.2

taste 3.3.2-1

alACTOR PeUTECTION INSTRt90rTAfitW - S8RJTDOWN ,

1

Aplicable Modes or other surwelllance
Fmetion Specified Canditiers Recast rements Allowable Value

1. Logarithmic Power Level - 3 "', 4 "' , 5 ''' SR 3.3.2.1 s "O.0181
H i gh ''' SR 3.3.2.3 % RTP

SR 3.3.2.4 .

sR 3.3.2.5
SR 3.3.2.6
SR 3.3.2.7
SR 3.3.2.8

2. steam Generator Pressure #1 - 3 ''' SR 3.3.2.1 t [843 psia)

Low"' SR 3.3.2.3
SR 3.3.2.4
sR 3.3.2.6
SR 3.3.2.7 1

SR 3.3.2.8

3. steam Generator Pressure #2 - 3"' SR 3.3.2.1 3 [843 psla) '

Low"' SR 3.3.2.3 '
SR 3.3.2.4
sR 3.3.2.6
SR 3.3.2.7
SR 3.3.2.8

4. Reactor Coolant flow Low"' 3 "', 4"', 5 "' sa 3.3.2.1 Rate: P1 psi /see
SR 3.3.2.3 Floor P3 paid
SR 3.3.2.4 step: P3 psi
SR 3.3.2.6
SR 3.3.2.7
SR 3.3.2.8

5. Local Power Density High"' 3 "' , 4 "', 5 ''' SR 3.3.2.1 s I21.02 kw/ft
SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.4
st 3.3.2.5
SR 3.3.2.6 ;

SR 3.3.2.7
SR 3.3.2.8

6. Departure from Wucleate 3 "', 4 "', 5 "' SR 3.3.2.1 m (1.241
solling Ratio - Low"' sR 3.3.2.2

$R 3.3.2.3
SR 3.3.2.4
sa 3.3.2.5
SR 3.3.2.6
sR 3.3.2.7

'SR 3.3.2.8

(a) With any Reactor Trip Circuit Breakers (RTCBs) closed and any Control Element Assenbly capable of
being withdrawn.

(b) Trip may be bypassed when THERMAL PCWER is > (1E 4) RTP. Operating bypass shall be automatically
removed when THERMAL POWER is s [1E-41% RTP. Trip sisy be manually bypassed during physics testing
pursuant to LCO [3.4.172 "RCs Loops - Test Exceptions".

(c) The steam Generator Pressure - Low trip setpoint may be manually decreased as steam generator
pressure is reduced, provided the margin between steam generator pressure and the setpoint is
amintained at s 200 psi. The setpoint shall be increased automatically as steam generator pressure
is increased.
The Reactor Coolant Flow Low trip setpointe may be manually adjusted when THERMAL POWER is < 10*.(d)

(e) Trip may be bypassed when THERMAL POWER is < (1E-41% RTP. Operating bypass shall be automatically
removed when THERMAL POWER is t (1E-41% RTP. During testing pursuant to LCC 3.4.17, trip may be
bypassed below [5%) RTP. Operating bypass shall be automatically removed when THERMAL POWER is
> (5%) RTP.
Value to be determined by system detail design.*

SYSTEM 80+ 3.3-14

16.3 Tech Spec A A-t U - 12/31/93
.
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1. The test task removes the test signal before the
initiation circuit time delay can respond.

Anytestinputsignalnotremovedbytheautomatictest|2.
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.

B. Manual Bistable Testing ,

Manual testing of the bistable logic functions can be
performed to verify proper histable 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 'bistables LCLs 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. i

Deactivating the switch or changing the trip channel bypass
status will remove the test input voltage and forced trip.

C. Manual Testing of Variable Setpoint with Automatic Rate
Limiting

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

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

-)

Amendment N
7.2-31 April 1, 1993 ;
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i

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:
either-A. Perturbation and. monitoring of plant parameters -

during operation or while shutdown. This ~ method is

applicable to RTDs (monitored- following a plant -trip),
reactor coolant pump speed sensors (monitored following

Iturn-off of pump), and CEA position reed switches (monitored'
during CEA motion).

B. On-line power spectral density analysis. This method would
be applicable to analog sensors. ;

|

C. 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 l
less than a known upper limit. The upper limit is bounded )
by the bistable logic processor execution time (fixed) . plus R

the coincidence processor execution time (fixed) plus the.
worst case skew time due to the asychronous operation'of the-~

'

processor. An independent ti.ner 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 - lew.
'

Containment Pressure - High
Reactor Coolant Flow -Iow
Departure from Nucleate Boiling Ratio - Low
Linear Heat Generation Rate - High

Setpoints for initiation of a reactor trip are instaUed for each monitored condition to
proside for initiation of a reactor trip prior to exceeding reactor fuel thermal limits
and the Reactor Coolant System pressure boundary limits for anticipated operational
occurrences. If a monitored condition. exceed #,its setpoint, the PPS automaticaUy h
actuates the reactor trip switchgear. %h

Encineered Safety Features initiation Function
o

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 foUowing
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

readnes
If a monitored condition smedeksetpoint, the PPCs automaticaUy 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 to 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

2.5.1 -4- 23i.,3
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Initiation Irgic
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 is
implemented for generation of the sensor signalinput to the PPS. Limit logic for

O2.i process-value to setpoint comparison is implemented in bistable processors in each
channel. He bistable processors generate trip signals based on the channel digitized

pcNk %ulemeeedmg a digital setpoint. The PPS maintenance and test panels provide the
capability for trip limit setpoint changes. Limit logic for, calculated departure from
nucleate boiling ratio and high linear beat generation rate are implemented in each,

channel in a section of the PPS referred to as the Core Protection Calculator (CPC).
.

The trip output signals of the bistable processors and the CPC in each channel are
sent to 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 in the PPS to provide for the bypass of trip
functions which are plant mode specific. nese 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 to be bypassed for each trip function. This converts the local coincidence
logic to twomut-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. De reactor trip switchgear breakers
interrupt power to the Control Element Drive Mechanism (CEDM) coils, allowing
all Control Element Assemblics to drop into the core by grasity.

2.5.1 -5- umm
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CE80+ ITAAC Independent Review Comments ,

ITAAC N.2 5.2 Enoineered Safety Features-Component Control System

No. Comments Cat. Resolution

1 Page 1 of the DCM states that for components of the ESF-CCS EMI I A6 r: 1 i - fA , > A (J d c i
qualification is applied for equipment with known EMI susceptibility
bami on operating environment and/or inherent design characteristics.
Describe how "known susceptibility" is to be determined? Pavise |
statement to *EMI qualification is applied for equipment bami on
operating environment, inherent design characteristics and anticipated ,

operating occurrences." See question 3 PPS and CESSAR 7.3.1.2
page 7.3-33 fifth paragraph.

2 he DCM states that a site survey will be performed upon system 2-
installation to characterize the installed EMI environnwnt. Define the ,

'

scope of the survey. A commitment to update the survey based on
plant modification and/or environmental (extemal and intemal to the
plant). Describe what actions are to be taken should the site survey
indicate that the EMI equipment qualification is inadequate.

3 The DCM does not list the ESF-CCS initiation signals from the PPS I

4 Page 3 CDM. He ESF-CCS control capability for non-ESF systems I
does not list control complex ventilation system. His system is listed
in the ITAAC. t

5 Page 3 CDM the ESF is stated as providing control capability for I
listed safety related systems. In addition the ITAAC references status
indication capability (see ITAAC item 8) 3 aAA Ns b. h.CbM.

6 He CDM material indicates that the ESF-CCS integrates ESF l
initiation and diesel generator load sequencing. Is this consolidation is
addressed within the TS? For example: If the load sequencer is
inoperative is the DG inoperable and the ESF-CCS? If the ESF-CCS

#
be declared inoperable will the load sequencer and DSG be inoperable
as well?

I

. . . . . .. . , ,. __ __ _ _ _ _ _ _ _ . _ -
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8 Page 4 DCM references diverse manual actuation switches os an I ih r - l'A >AN-[
alternate means for manual actuation of ESF components. The DCM
should also reference that fligh level manual control is also available
in all four divisions to be consistent with ITAAC item 12

9 Page 5 DCM references a graded approach to software development 2
based on relative importance to safety. Where is this approach
reficcted in a standard (GDC I?) Where would a graded approach to
software development be applicable to RPS? See also 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 commercial 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 unclear. See also
ITAAC item 22

11 Page 6 CDM ltem b should add process measurement accuracies, 2_
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 " allowable
tolerance" or " leave alone zone * components are defined (uncertainty

terms). See also ITAAC ltem 19

12 Figure 2.5.2.1 and 2.5. 2.2 list outputs ESF-CCS as ESF components I i

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 description.

13 ITAAC item 6 He acceptance criteria 6.b states that ESF initiation I

signals that satisfy the selective 2 out of 4 logic result in actuation
signals to related system components. His should read PPS initiation
signals . . result in ESF actuation signals.... to reflect the CDM
description.

#
14 ITAAC item 7. Acceptance criteria 7b. Same as 13 above. '

Additionally, references the control complex ventilation system as 3

actuated by the ESF-CCS. His system is not listed in the CDM |
imaterial. See page CDM page 3 and question 4 above.

15 ITAAC 10b The emergency feedwater actuation signal is listed for |
steam generator 1 and steam rnerator 2. His is inconsistent with the
ESF initiation signals listed cisewhere in the ITAAC/DCM (lists

*,
' emergency feedwater actuatien) but consistent with the TS functional

units and the CESSAR.

r

_ . _ __ __.__-_._________________________________m- . _ . _
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16' ITAAC 14.a De master transfer switches and the ESF-CCS 2. /1, (C - ( ~ /- |- t ( -/ -

mainten:nce test panel (tr:nsfer) appear to be located in the same fire
~ ' ~ ~ ~

zone. Is this acceptable per App *R* requirements? See APP. "R*
' #III-G

17 Section 7.3.1.1 states that the ESF functions are assigned such that the I *

effect of a single group failure to selected ESF functions in a given
,

division. This functional diversity approach is not discusuxi in the
'

,

CDM material. ,

18 The " General Design Criteria" in the CESSAR Section 7.3.2.3, page 3
7.3-38 is inconsistent with the standard review plan criteria.
Specifically, the SRP lists GDC-19 and 29 but is not listed in the
CESSAR. GDCs 1, 16, 34, 35, 37, 38, 40, 41, 43, 44 and 46 are
listed 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* 3

By: Cliff Doutt Resolved by:
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CE80+ ITAAC Independent Review Comments ggt
ITAAC N.2.5.3 Discrete Indication and Alarm System

No. Comment.s Cat. Resolution

h /, t t . -I/ s 'i '' ME O ~ d'i ITA AC item 10 DIAS /DPS software development process is not g

described in the CDM. The software methodology listed is described ;

in the PPS and ESFAS ITA ACs for safety related software. 15 the |
*

DIAS and DPS software to be developed with the almve methodology
or is the above intended for the PAMI system.

2 The above ITAAC references a graded approach to sof tware 2-

development. See previous comments reganling PPS and ESFAS
ITAACs

3 DCM states that EMI qualification is applies to equipment with knon j
EMI susceptibility based on operating environment and/or inherent ',

design characteristics. Ilow is known equipment susceptabilty(
determined? The DCM states that a site survey will be performed

i af ter installation to characterize the EMI environment. The site survey
requirement is not listed in the ITAAC. Will emissions testing also be
performed! To what standard?

4 ITAAC 18 describes commercial dedication of software. Is this I

applicable to DIAS and DPS only or just post accident tnonitoring j

(PAMI)? If applicable to PAMI it should be stated that commercial }

dedication is applicable to system development (programming
'

language, operating system) only.

5 The DCM and ITAAC state that the DIAS displays and pmcessors are j
designed for room ambient temperatures and humidity environmental
conditions. The CESSAR 7.5.2.5, page 7.5-18 states that the
temperature and humidity qualification exceeds the most severe
equipment environment by a design margin. Clarify the CESSAR to
indicate that listed temperature and humidity qualification applies to ,

the PAMI system and not the DIAS or DPS portions of post accident
monitoring.

a

f
_ - - ..
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/ 'dU ~/^- ' ' , ^ < ' i6 Ty;vgraphical error- CESSAR, page 7.5-1R first paragraph repeats 3 1
"t hannel up to the...". See page 7.5-17 last paragraph. g

.

i
7 The CDh1 nuterial indicates that communication provided to the |

!
fDIAS-P are diverse from the communication software used in the plant

protection system (PPS) and the engineered safety features-component
control system. From Figures 2.5.3.1 and 2.5.3.2 and the DChi ;

material it is unclear how diverse communication is implemented
between the protection system and DI AS-P and PAh11 and PAhti to 4

DIAS-P. DIAS channel N, and DPS. Additionally, communication !

link depicted for protection system SC-A and B to the DIAS channel P
displays should be shown hardwired. See Figure 7.5-1 CESSAR.
Clarification needed.

8 The DChi states that on a loss of electrical power the DIAS display |
will resul: in a blank screen, inactive running indicator or bad data
symbol. Provide a description of the diagnostics and system alarms j
(ermr detection and diagratics) available to inform the
operator / maintenance of annunciator failures or problems beyond that j
discussed in the CDh1 for power supply failure. (see unreco::nized loss i

ef annunciators IN 93-17) !

9 Are the display rates for the DIAS adequate to provide information to I
{

the operator in a timely manner based on expected operational

occurrences (transients). This is not discussed in the CDht.

10

-
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CE SYSTEM 80+ ITAAC Independent Review Comments

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

| Cat. ResolutionNo. Comments

1 PCS/P-CCS System provides various functions which 1 /\ t 1 -CA / wit E1

include the display of safety-related variables, the
required interfacing logic circuitry for safety
related control circuits, the actuation of alternate ,

reactor trips & turbine trips, etc but since it is {
functionally classified as non-safety related and i

the presentation is so nebulous, the paramount ;

question seems to be why it is included in the
design certification material? Any subsequent
questions are dependent on the response to this
question. However, if it is decided to allow it to i
remain in certified material, then the writeup in i

Section 2.5.4 in regard to the actual bounds and
'limitations of this system should be made much more

clearer.
'

2 The level of detail provided in Figure 2.5.4-1 does 1

not seem to warrant the satisfactory completion of 1

ITAAC # 1 with any degree of conridence since the !
bounds and internals of the system are so vaguely
defined. ( sec %ic- ' j

c o < A y a h )S e
A. c.e - , J m

3 All control.interfacts should be more clearly 1 e
.

defined since the SAR does not provide any specific
~

j,

information as to what they consist of generically 1

but addresses this particular point 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
safety related systems.

! Resolved by:By:

.

_ _ ___
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CE SYSTEM 80+ ITAAC Independent Review Comments
+

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

No. Comments Cat. Resolution

4 ITAAC No. 4 should be performed actually by 1 M h; - I /- _ r ./\//
'

injecting test signals into the affected circuits ]'
instead of verification of design documentation. '

i

'

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 i
!particular sensor that is either bypassed / failed. ,

!

!.

6 ITAAC No. 6 should al o 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 ;

certified material or the SAR since the applicable
sketches lack the required detail.

By: M/ Resolved by:

.- . .



I

CE 80+ ITAAC Indspendant Review Commente
r

ITAAC No. 2.6.1 AC Electrical Power Distribution System

Page of

No. Coreent s Cat. Resolution

1

i -

__

2

,

-- wwa4

3 DD and ITAAC 24 need to be revised as shown in the 1 S * dt! O

4 r e s h M P P.5 hC qattached mark-up. D

40 zlg7rd

4

1

5 DD needs to be revised to show controis and displays 1 S k7 Pd utie. OF
provided in the MCR for EPpS. Appropriate ITAAC * g ] ,*[ g,f ,, d
needs to be provided to verify this. s

hs , h.q s as catrel.
I ;

4

s
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IF SYSTEM 30+" |

Cass IE EPDS cables and raceways are identified according to their Gass 1E
Division. Cass 1E EPDS cables are routed in Seismic Category I structures and in
their respective raceways.

Cass 1E equipment is not prevented from performing its safety functions by harmonic |

distort on waveforms. j

De EPDS supplies an operating voltage at the termmah of the Qass IE equipment
which is within the equipment's voltage tolerance limits.

j'. \

/~ !Cass 1E equipment is protected from degraded voltage conditions. t v, c-.

r
ie

An electrical grounding system.is provided for (1) instrumentation, control, and |
computer systems, (2) electrical equipment (switchgear, motors (distribution 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 sys is separately grounded to the |
plant ground grid. g4 gg |

1

Cass 1E equipment is classiSed as Seismic Category L
i

nere are no automatic connections between Qass 1E Dmsions. |
1

Interface Requirements i

The offsite system shall consist of a mirdmum of two independent oEsite transmission
circuits from the transmission system.

He offsite transmission circuits shall be sized to supply their load requirements, i

during all design operating modes, of their respective Cass 1E divisions and non-Cass
IE loads.

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

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

The normal steady. state frequency of the offsite system shall be within plus or minus
2 Hert2 of 60 Hertz during recoverable periods of system instability.

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

,

2.6.1 -3 uom
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switchyard shall have two redundant and independent 125V DC power systems
to prtmde 125V DC power for all relaying, controls, and monitoring equipment in the

_

*switchyards. N _. ,3-
'

#*~hYInspections, Tests, Analyses, and Acceptance Criteda
-

Table 2.6.1-1 specites the inspections, tests, analysis, and associated axeptance
criteria for the AC Electrical Power Distntution System.

2.6.1 -4- *""
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SYSTEM 80+" TABIR 2.6.1-1 (Continued)

AC ELFLTRICAL POWER DETRIBimON SYSTEM
Inspections. Te=*= A==h=*= ==d Amat=nce Criteria

Desis Comatitament Imanections.'hsts. Amalms Acceptance Critesia

10.b) The GCB, medium voltsgo switchgear, 10.b) Analysis for the as-built EFDS to 10.b) Analysis for the as-built EPDS exists
low voltage switchgear, and MCC de6ernmane fault currents will be and ocecludes that the analyzed fault
feeder and load circuit breakers are perfocused.

- do not etcced the GCB and,__

rated to interrupt fault currents. _i ium voltage switchgear,
,

go switchgear, and MCC
feeder and load circuit breakers interrupt
capacities, as determined by their
nameplate ratings.

I1. EPDS interrupting devices (circuit i1. Analysis for the as-built EPDS to deter- 11. Analysis for the as-built EPDS exists
breakers and fuses) are coordinated so mine circuit saterruptmg device co- and concludes that the analyzed Class '

that the circuit interrupter closest to the ceds==am will be per.b-wd. IE circuit interrupter closest to the
fault is designed to open before other analyzed fault will opes before other
devices. devices.

A test signal exists in only theh(s.(, If b*&*Jcus12. Instrumentation and control power for 12. Testang of abs as-built Class IE unedium 12. r ~
Class IE Divisional medium voltage and low vokage switchgear will be com- i=he test.
switchgear and low voltage switchgear ducted by provadsag a test sigent is only

is supplied from the Class IE DC power one Cines IB Divissoa at a tisme.

system in the same Division.

13. The GCB is equipped with redundant 13. Testing of the as-budt GCB will be con- 13. A test signal exists in only the circuit

p p inp are supplied from ducted by provedsag a test signal in only under test.

separate non-Class IE DC power one trip circuit at a time.

systems.

14. EPDS cables and buses are sized to 14. Analysis for the as4uilt EPDS cables 14. Analysis for the as-built EPDS exists
supply their load requirements. and buses will be performed. and concludes that Class IE cables and

bus capacities, as deter =W by cable
and bus ratings, exceed their analyzed
load requirements.

2.6.1 -5- inte
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system 80+= TABLE 2.6.1-1 (Continued)

_A_C ELECTRICAL POWER DISTRIBU110N SYSTEM .

Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commaitmeal Inspections. Testa. Analyses Acceptance Criteria

15. EPDS cables and buses are rated to 15. Analysis for the as-built EPDS to 15. Analysis for the as-built EPDS exists
withstand fault currents for the time deternume fanit currents will be and concludes that Class IE cables and

required to clear the . fault from its perfonned. buses will withstand the analyzed fault
currents for the time nquired, as deser-power source.
muned by the circuit interrupting device
coordination analyses, to clear the
analyzed - faults from their power
sources.

16. For. the EPDS Class IE power is 16.a) Testing on the as-built EPDS will be 16.a) A test signal exists in only the Class IE~

supplied by two independent Class IE perfonned by providing a test signal in Division / Channel under test in the
Divisions. Independence is maintained only one Class IE Division /rhaaat at EPDS.

between Class IE Divisions / Channel, a tisse.

and between Class IE Divisions and
non-Class IE equipment. 16.b) Inspection of the as-built EPDS Class 16.b) la the EPDS, physical separation or

IE Divi ===a#%=aala will be con- electrical isolation exists between Class
ducted. IE Divisions. Physical separation or

electncal isolation exists between Class
I B r h ,4s. Physical separation or
electrical isolation exists between these
Class IE Divisions /(h==ala and non-

__ equipment.p'''@)^
Class 1E

In cables do not_( _- - ; Class

conteen non Class 1E e=Mgaa

17. Class IE medium voltage switchgear, 17. I=---n+ of the as-built EPDS Class 17. As-built : Class IE medium voltage
'

low voltage switchgear, and MCCs are I E medium voltage switchgear, low vol- switchgear, low vohage switchgear, and
, '

| identified according to their Class 1E tage switchgear, and MCCs will be coa- MCCs are identified accords so their

Division. A ducted. Class IE Divi '
|

'

.

2.6.1 -6- tz.3i-n
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syytEM 80+~ TABM 2.6,1-1 (Contianesi)

AC ELECTRICAL POWER DISTRIBUTION SYSTEM
Inspections. Tests. A==lvses. ==d Acce=L=mce Criteria

Desirm Comissilament laspections.M Analyses Accentance Criteria

23. Gass IE equipment is protectal from 23.a) Analysis for the as-built EPDS to 23.a) Analysis for the as-built EPDS exists
degraded voltage conditions. deternene the trip conditices for de- and concludes that the Cass IE pro-

graded voltage raaddaces will be per- ferred offsite power feeder breakers to
foransd. the Cass !E needium voltage switchgear

will trip before Cass IE loads exper-
ience degraded voltage conditions ex-
ceeding those voltage conditicas for
wluch the Cass IE equipermt is
qualified.

23.b) Testies for each as-built Cass IE 23.b) As-txtilt Qass IE feeder breakers from
medium voltage switchgear will be preferred offsite power to the Cass IE
h by provadang a ainsulated medium voltage switchgear trip whas a
degraded voltage signal. degraded voltage conditions exists.

24. An electrical grounding system is pro- 24. Inspectaos of the plant grounding and 24. %e as-built EPDS instrumentation. con-
vided for (1) instrumentation, control, lightmang protectaan systems will be trol, and consputer grounding system,
and computer systems, (2) electrical perfonmed. ciectrical equipment and - l. 3r I

jy equipment (switchgear, ors, istri- equipament grounding system, and light-
bution panels, and . to , and (3) ning protection systenne provided forC*' '[s trEchanicaTQuipment ( l and chem- buildings and for structures and trans-

/ ical tanks). Lightning protection sys- formers tacasad outside of the buildings,
# tems are provided for major plant struc- are separately gronadad so the plant

tures, transformers and equipment ground grid.
located outside buildings. Each ground-

'

ing system and lightning protection sys-
tem is separately grounded to the plant

~

ground grid.

25. H ere are no automatic connedions 25. Inspectioqis of the as-built Cass IE 25. H ere are no automatic connections
! towan Ct.w IE Divisnms. Divisions will be conducted. between Gass IE Divisions.

,

|
1.to.1 tuam

A
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CE 80+ ITAAC Independent Review Coments
.

ITAAC No. 2.6.2 EDG/ Mechanical Auxiliaries Page 1 of 1

No. Coments Cat. Resolution

1 Design description mark-ups attached. The DD should 1 A6/FF
acknowledge existence of safety-related/ Seismic ~ ~

Category I non-ASME EDG auxiliary systems and ensure
associated ITAAC verification is performed.

[ANst,c LAn}

2 Add a statement to the design description to reflect 2 /s . 1

operation of the fuel oil gravity feed and operation '

of-the fuel oil transfer valve. Add an appropriate
ITAAC test verification.

3 )
*

; _.

i

i
E

i
,

. _

g g pg n ? s AA.M
1

_ w .us. o v^s
"'" #4 Add standard ITAAC verification for ASME component 1 /\ G d f= E

pressure boundary integrity for ASME components in -

auxiliary systems.
t

f* "fu'Ib '} 6
5 SSAR mark-up attached. 3 /% M ii f w e/I

Sw f l%,? u > cw h.

m 11 A Ac_ a ~1. I S

| By: Bob Gramm 504-1010 Resolved by: 3- St<>AcA

_ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ - _ _ _ _ - - _ _ _ _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ . ._ __ -.. . -
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CE 80+ ITAAC Independent Review Conunents

ITAAC No.2.6.2 Emeroency Diesel Generator System

I LPa c, - of

No. Comments Cat. Resolution

6 Design Description (page 1, last par.) needs to be 1
'

4 { [,
revised to include EDG load shedding features during /

Mec{\
'

* ,

loss of power or sustained bus under voltage - See / ,M-
condition (Refer CESSAR Section 8.3.1.1.4.6) and the '

time required for EDGs to'be connected to the bus ($ (['I'
.

20 Seconds). ITAAC 10 seeds to be revised to verify
this. 1 N

.h Cb / '*7 Design Description (page 2, para. 2) needs to be 1 '

revised to include EDG load shedding features during
/M[

g
loss of power and concurrent DBA condit'o.2 - {g gs g Voc
(SIAS/CSAS/EFAS). ITAAC 12 needs to be revised to
verify this.

(1 .IL r. m . .s-

Y
-

-

9

. . . . . - - -

a i

A

'

__ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ - _ _ _ - - _ - - - - , - - - - -- - - - - - ~ -- - - - - - - - ---
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.

No. Corrunent s Cat. Resolution
,

10 The acceptance criteria for ITA 10 show +/- 10 s 1 do Ck h
tolerance for voltage and +/- 24 tolerance for

_
/k'o,

~
frequency for the EDGs to automatically connect to D # -~ ~ --

its respective buses in < 20 seconde. What is the
basis for providing the above tolerances when the
EDGE are required to attain rated voltage and
frequency in ( 20 seconde?

11

_

By: R. Mathew Resolved by: W / k b ler-

|

-.
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SYSTEM 80+"

2.6.2 EMERGENCY DIESEL GENERATOR SYSTEM |

1

DESIGN DESCRIPTION
\

'Ile 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

e( g' '] air, and air intake and exhaust support systems. One EDG is connectable to the two
Cais IE buses of an Electrical Power Distribution System (EPDS) Cass 1E Division*

and the other EDG is connectable to the two Class 1E buses of the other EPDS
I

Gass 1E Division.

Each EDG and its support systems are physically separated from the other EDG and
its support systems, and are located in physically separate areas of the Nuclear Island
Structures. Portions of the EDG support systems which perform the safety function

_) jof starting and operating the EDG are classified ASME Code Class 3ghe EDG
ment is classified Seismic Category j

generators are classified Cass 1E. Cass 1E equip $ortions of its respective support
f {

;1. The EDG engine and ASME Cvh Cm 2
systems are classified Seismic Category L L gC4 rdcQ

54c>q GA:.4
|

.;
d

The diesel fuel storage tanks for each of the two EDGs are located in physicallySQ"%|'diesel fuel storage structures. The underground fuel oil piping from each j|
, .g g '@'el storage structure to its respective EDG day tank is classified Seismic gg>jeQ diesel fu j

Category I. Divisional separation is established by pipe routing and use of the fp,%
,

e %3 1d -

Divisional wall.
s,p b 5 - |

The EDGs are sized to supply their load demands following a design basis accident
which requires use of emergency power.

|Each EDG has fuel storage capacity to provide fuel to its EDG for a period of no
less 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 have a combined air capacity for ,

5 starts of the EDG without replenishing air to the receiver tanks.
t

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

Electrical independence is provided between Class 1E Divisions and between the

} ) ] '~
-

ass 1E Divisions and non Cass 1E equipment. g
/

'
\ -

A loss of power to a Cass 1E bus initiates an automatic start of the respeg.tiv,eTDG
>

, ,

> ^
,

# .# '%,_.;nd| automatic connection to the Class'iEbuies in the affecteTIEiTs 6ib Following
attainment op voltage and frequency, the EDG automatically connects to its

"

respective Divtsional buses. After the EDG connects to its respective buses, the non-
g,y accident loads are automatically sequenced onto the buses.'

-

44-,
,

. A

('|{'! 2.6.2 -1 u.m m
'

.
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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 EDO does not automatically
connect to its Divisional Cass 1E buses, if the Divisional Cass 1E bom are-
energized. %

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

a uenced onto the buses.connects to its respective buses, an

When operating in a test mode, an is capable of responding to an automatic
'start signal.

,

Displays of EDO voltage, amperage, frequency, watts, and vars Instrumentation exist
'

in the main control room (MCR) or can be retrieved there.f

4,g',
-, , . .

Controls exist in the MCR to manually start and stop each EDG. Controls exist at

p its ppective EDG.ninef( &
,

*,.,3 y cafh EDG local control panel to manuap syyt an
9, n p i k D d m : =- n s. c . w--

s s. 9g Inspections, Tests, Analyses and Acceptance Criteria

Table 2.6.2-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Emergency Diesel Ge

p (S M , 5 OD ! 1.*

p M w ,f_ zo M f N g " M *
9 to

+M M M,#

O }P
c

& J

,

2.6.2 -2- mi.o
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Diesel Fuel,1 ube Oil, and Starting Air
3.8.3

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPl.ET10N TIME

F. Required Action and F.1 Declare associated DG Immedittely
associated Completion Tune moperable.
not met.

,

.QE

One or more DGs with diesel
fuel oil, lube oil, or startmg
air subsystem not within limits
for reasons other than
Conditions A, B, C, D, or E.

UO~

q{P "h/b1 *

SURVEII.l_ANCE REQUIREMEN'TS

SURVEll1ANCE FREQUENCY,

SR 3.8.3.1 Verify each fuel storage tank contains 2f *) gallons of fuel. 31 days

Verify lubricating oil inventory is k..!Iddl gallons. 31 days
i

SR 3.8.3.2

SR 3.8.3.3 Verify fuel oil properties of new sA'd s[orId fuel oil are tested in In accordance with the
accordance with, and maintained within, the limits of Diesel Diesel Fuel Oil
Fuel Oil Testing Program. Testing Program.

Verify each DG air start receiver pressure is 2 [225] plig. k 31 daysSR 3.8.3.4

SR 3.8.3.5 Check for and remove accumulated water from'tediluel oil he31 days
tank. \ l

\ l
SR 3.8.3.6 For each fuel oil storage tank: f 10 years

[a. Drain the fuel oil
b. Remove the sedumot; and u \A
c. Clean the tank. IE ,o -

p':;r -

* Value to be determmed by system detail design.

O
SYSTEM 80+ 3.8-18

16.3 Tech Spec Amendment U - 12/31/93
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O
9.5.4.5 IAstrumentation 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 oil storage tanks

1. Low level and high level annunciators.

2. 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 oil recirculation filter

1. Inlet and outlet pressure indication.

C. Fuel oil day tank

1. Fuel oil transfer valve control.

2. }{igh level alarm.

3. Low level alarm.

4. Level indication.

D. Fuel oil strainers (Engine-driven pump and motor-driven
booster pump)

1. !!1gh dif ferential pressure alarm - Alerts the operator
to take corrective action by manually switching over to
the alternate clean strainer.

2. Inlet and outlet pressure indication.
f x- -- ,

The COL Applicant will make available for NRC review, information
on Diesel Generator Engine Fuel Oil System calibration
frequencies.

_f
y n /-

fAf 5bmdyt *o

Amendment R
9.5-56 July 30, 1993
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I

E. Fue1 oil filter
i

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

1. High and low level drain valve and lube oil transfer
pump control.

2. High-high level alarm.

*y I n 52^.k $t Kh

Amendment E
9.5-57 December 30, 1988



SYSTEM 80+- TABLE 2.6.2-1

EMERGENCY DIESEL GENERATOR SYSTEM
Inspections. Te=t=_ A==hr=en_ and Arce=t=mce Criteria

Desisi Comamilament W Tests. Analpes Accestance Criteria

1. The Basic Configuration of the EDO 1. Iaag=reu= of the ae-budt EDO Systeen 1. b as-built EDG Systein conforms with
System is as described in the Design will be M the Basic Ceafiguration as described in
Description (Sectica 2.6.2). the Design Description (Section 2.6.2).

2. Each EDG and its support systems are 2. Iampar4-= of the as-tanilt EDGs and 2. The two EDGs and their respective
physically separated from the other EDO mapport systems will be support systemas are located on opposite
EDG and its support systems, and are personned. sides of the nuclear island structures and
located in physically separate areas of are separated by the Divisional wall.
the nuclear island stru' ares.

3. h diesci fuel storage tanks for each of 3. Inspectaca of the as-built diceel fue! 3. The diesel fuel storage tanks for one
the two EDGs are located in physically storage tank smactures will be EDG are located in a different structure
separate diesel fuel storage structures. periorsand. frona the diesel fuel storage tanke for thej, . _ _

other EDO.e

h {
A." h fuel oil piping from each diesel fuel 4. Inspectson of the as-built piping from 4. The as-built fuel oil piping from each

storage structure to its respective EDO each diesel fuel asorage structure to its diesel fuel storage structure to its
day tank is classified Seismic Category respective EDO day tank will be respective EDG day tank is classified
I. Divisional separation is established i fu.--- ha==c Category I. Divisional seper-

"
-

by pipe routing and use of the ation is established by pipe routing and
Divisional wall. use of the Divissonal wall.

5. The EDGs are sized to supply their load 5. Analysis to detenmane EDG load 5. Analysis for the as-built EDGs exists
,

design basis da==ad, bened ce the as-built EDG load and concludes that the EDGE * capacities
'demands following a

use of grofile, will be performed. exceed, as deter =uned by their amma-i accident which requires
| emergency power. p3:'.e ratings, their load dammad fol-

lowing a design basis accident which
requires the use of emergency pova.

.

|

!

2.f 2 -I- suse
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SYSTEM 80+" . i$. TABLE 2.6.2-1 (Continued)
.~ e-

f EMERGENCY DIESEL GENERATOR SYSTEM
4 Inspections. Tests. Anakses. and Acceptance Criteria

Design Coiamitneemt laspectkMas. Tests. Amalises Acceptance Criteria

10. A loss-of-power o a Class IE medium 10. Testing for the actumbos and connection 10. As-built EDGs automatically start on -

voltage safety bus automatically starts its of each EDO will be performed using a receiving a loes-of-ssnust si 1. attain
respective EDG.i Following attainment signal that ==>Inw a loss-of-power. {iliend , voltage (13 QN).,,1 ;

i 2% Ta s; 20 seconde.
, fregoency (Iy ,conne)ct to their respective,, . . . - orgkoltage and frequency, the EDO

automahcD

O;# ,,k',
automatically connects to its respective Cf-*

Divisional buses. After the EDO visional buses, and their non-accidg
connects to its respective buses, the non-

- h are gequM onto,the
accident loads are automatically
sequenced onto the buses.

11. Each EDG receives an automatic start II. Teetmg for the actuation of each EDG II. Esch EDG receives a start signal in
signal in response to a safety injection will be performed using signals that response to each of the following
actuation signal (SIAS), a containment osamlaaa a SIAS, a CSAS, and a EFAS. simulated signals; a SIAS, a CSAS, and

spray actuation signal (CSAS), or an a EFAS, but does not automatically
emergency feedwater actuation signal connect to its Divisional busea, if the

(EFAS). An EDG does not Divisions] buses are energized.

automatically connect to its Divisional
buses, if the Divisional Class IE buses
.;- energized.

.

d

2.6.2 -3- tam
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SYMEM 80+- TABLE 2.6.2-1 (Continued)

EMERGENCY DIESEL GENERA'IUR SYSTEM
Inspections. Tests. Analyses. and Accentance Criteria

Desien Conamitseent h Acceptance Criteria
,

12. For a loss-of-power to a Class IE 12. Testag on the as-built EDO Systems 12. In the as-built EDG Systems, wlum
medium voltsge safety bus condition will be performed by providing SIAS/CSAS/EFAS and loss <>f-power
concurrent with a Design Basis Accident mi==4asat SIAS/CSAS/EFAS and loss- signale exist, the EDO automatically
condition , (SIAS/CSAS/EFAS), each of-power signals. starts, attams Altage and

frequency and is connected to itsEDO automatically starts. Follow ,

Divisional buses within 20 sceoods.Q M''J1___ %,/T' attainment of (rad voltsge and
/ ' frequency, the EDO automatically h Following connection, the automatic'"

by ',/ connects to its respective buses and Qp load sequence begine. Upon application
loads are sequenced onto the buses. of each toed, the voltage on these busco

'
does not drop more than 20% measured
at the buses. Frequency is restored to
within 2% of nonunal, and voltage is
restored to within 10% of noennal
within 60% of each load sequenu time
interval. The SI, CS, and EPN loads
are sequenced onto the buses in s 40
seconds total time from initistsag
SIAS/CSAS/EFAS.

13. When operating in a test inode, an EDO 13. Testing will be performal with each 13. When operstmg in a test mode, each
is capable of responding to an automatic EDO in a test modo configuration. An EDO resets to its automatic control
start signal. autosantic start signal will be siamlatal. mode upon receipt of a ainmlated

automatic start signal.

.

2.6.2 -4- sz,n-es
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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 s 20 seconds which will assure an operating
voltage and frequency at the terminals of the Class IE 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.

i

|

|
|

!



TABIE. 25 7-1 (C:r'8 _d)SYSTEM 80+-

EMERGENCY DIRSEL GENERATOR SYSTEM
Inspections. Te=ta_ A=-N-x_ - ' AmS==+ Criteria

pests comsm u mest Inspecdeas. Tests. Analyses Acceshace Criteria
,

12. For a lossef-power to a Class IE 12. Testag on the se4 milt EDO Sysseas 12. In the as-built EDG Systems, when

anlium voltage safety bus condition will be perfonned by providing SIAS/CSAS/EFAS and loss-of-power

concurrent with a Design Basis Accident siW SIAS!CSAS/EFAS and loss- signals exist, the EDO automatemlly

condition (SIASICSAS/EFAS), each of starts, attains rated voltage and

EDO automatically starts. Foll frequency and is n- W to its
_,

Divisional buses within 20 secceds,attainment of rated voltsge and Q '4.__ p ~ m u
frequency, the EDO automatically 'A

~ ~ ~ ~

Following connection, the automatic

connects to its respective buses and
'

load sequence begias. Upon applicahoe
of each loed, the voltage on these buses

loads are sequenced ente the buses,
does not drop more than 2015 m4

i

at the buses. Frequency is restored to
within 2% of noaunal, and voltage is
restored to within 10% of sommaal
within 60% of each load sequence time
interval. De Si, CS, and EFW loads
are - , =" onto the buses in s 40
seconds total time froen initionag
SIAS/CSAS/EFAS.

13. When operating in a test mode, an EDO 13. Tesung will be periorsned with each 13. When operaung in a test mode, each

is capable of responding to an automatic EDO in a test esode configurnhos. An EDO resets to its automnue control

start signal. ausosashe start signal will be musedesed. anode upon receipt of a siandesed
masommuc start signal.

,

.

' ' ' ' ' *
-4-2.6.2
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SYSTEM 80+- TABLE 1.6.2-1 (Continued)

EMERGENCY DIFJsRL GENERATOR SYSTEM
Inspections. Te=t=_ A==h=== and Accendance Criteria

Desis Comaailment Jasmsdamas. Ins 1&sattags Acccetance Cris' riac

14.a) Displays of EDO voltage, emperage, 14.a) Inspesnam for %e cistence or re- 14.a) Dispisys of the EDO instrummtauos in- .

frequency, watts, and vars instru- tnevebehty in the MCR of instra- dscahng voltage, amperage, fmpency, '

mentation exist in the MCR or can be ===amana= displays will be pedonned. watts and vars exist in the MCR or can
retrieved there. be retneved there.

14.b) Controls exist in the MCR to manustly 14.b) Testing will be perfonned using the 14.b) EDO controls esist in the MCR
start and stop each EDO. Controls exist EDO controis in the MCR and EDO (. manually start and stop each EDO.
at each EDO local control panel to local austrol % Me*4 g- Controls exist at each EDG local control
manually start and stop its resytive Idag 91 panel to manually start and stop its
EDO. /,f4 u, A4+9,1,4e E' D4 respective EDO.f

nna ~ r MA
tonlu,s. a ).Oc? q&

.
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CE 80+ ITAAC IndependInt R3 view Commento

J ll4(y / .

ITAAC No.2.6.3 AC Instrumentation and Control Power System and DC Power System
Page 1 of 3

No. Commente Cat. Resolution

b? o ([ A & fit1 Where is the legend provided for electrical symbols 1

used in the CESSAR7

2 Design Description needs to be revised to show 1 .(dse Ch ,,f r gg,A /
Design commitment 3. -- ,

3 CESSAR figures 8.3.2-1 and 8.3.2-2 show inverter 1 $ ([ //&pfcf #

'g
power sources and regulated power supplies are
connected in parallel via normally closed bkeakers
for ESF-CCS and Process- CCS panels. Is there any
interlock to prevent paralleling? Needs
clarification.

/[[ g $ //ffg '4 Design Description, page 1, para. 5, states that 1

"Each class 1E ACIt.C power supply is a constant
voltage constant frequency inverter power supply
unit." This information is not shown in Design
Commitment 2. Design Commitment 2 and ITAAC need y
to be revised.

5 No ITAAC entry is provided to verify Design 1 nh dp LV /f6N
Description, page 1, para. 5, which states that the . .

alternate power source is a voltage regulating
device which is supplied from the same ac power
source as battery charger - *

.

_ - . _ _ _ - _ _ . _ _ _ _ . -



,
._

I

No. Commentn Cat. Rrolution

6 No ITAAC entry is provided to verify Design 1 k) N" '

f hDescription, page 1, para. 6, which states that ^
,

*Each Class IE power supply unit is sychronized, ini
,

j
both frequency and phase------ .* [ gho y'61C W C, h,

~

'Conmed-)|

$pJ g {{ g(Mij 7 Design Description needs to revised to show Design 1
l Coneitsent 15.

SC-
|

) f-J fg C/ ff6/ *(f. -A8 Design Commitament 4 needs to be revised as shown in 1

the attachment to be consistent with the Design
Description.

{ [-(-9 yag [ L [ T /} M9 a. Determine whether the test described in ITA 19b 1
can be performed before fuel load? b. If this test '/fl* C4 MIbcan be performed as written, then the acceptance Yd ie v C
criteria should be revised to verify the capacities g , g
of DC equipament such as battery charger, MCCs and DC

g g /distribution panels to operate the connected loads.

OE / [gpiJ' E10 Design Description needs to be revised to show 1 g , c-
Deaign Commitment 2 7.-

11 An ITAAC entry is needed to verify Class IE DC Power 1 hp) @ C= M* *

,

System alarms and displays shown in page 3, last . ''

paragraph of the Design Description.

e

!

- - - - - - - - - - - - - - - - - - - - - _ _ - _
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SYSTEM 80+" TABLE 243-1 (Continued)

AC INSTRUMENTATION AND CONTROL POWER SYSTEM
AND_DC_BlWEIUiYEEM

Inspections. Testa. A==kses. ==d Are*=#= ace Criteria

Desizm ComemHment laspecdeas. Tests, Analyses Acceptance Crheria
.

4. Each Class IE inverter power supply 4. Analyses h. esa ashit Ones IE 4. Analyses for each as-built Class IE
unit is sized to provide cc:p g to inverter power m9 ply unit to deternmae inverter power supply imit exist and
its respective distribution pensi loads. the power .-;=- : ofits loads will conclude that each inverter power

C6s4 be perforused. supply unit's capacity, as determmed by
its nameplate rating, exceeds its
analyaed load requiren=*=.

5. Class IE inverter power supply units 5. Inspectus of the asMit Cass IE 5. He as-built Casa IE inverter power
and their respective distnbution panels maverter power supply units and their supply units sad their respective
are identified according to abeir Class respective distsibutma panels will be distributica panels are identified
IE Division / Channel and are located in ==Aarsad according to their Class IE
Seismic Category I structures and in Division /nana,4 and are located in
their respective Division / Channel areas. Seissnic Category I structures and in

their Divisica/naanal areas.

6. In the Class IE AC I&C Power System, 6.a) Testing on aba Osse IE AC IAC Power 6.s) A test signal exists only in the Osas IE
independence is provided between Class Systesa will be ==Amesad by providing Division /Maa-al under test in the Class
IE Divisions. Independence is provided a test signal la caly one Class IE IE AC IAC Power Syssess.
between Class IE Channels. Indepen- Dmsson/Gammal at a tiene.
dence is provided between Cass IE
Divisions / Channels and non-Class IE 6.b) Inspection of the as-built Class IE 6.b) la the Class IE AC IAC Power System,
equipment. Divi ==a==1G==aa4= in tbs Cass IE AC physical seperstice or electrical isolatson

Power Systeen will be er "- 41 exists between the Cass IB Divi-
siona/Maanals. Physical separation or
electncal isolation exists between these ,

Class IB Divisions / Channels sad naa- v

. ass lg.,, equi}eend RaoswaysT
'

Class IE cables do not
contana aca-Clea= IE cables.

~. =

9
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CESSAR na%uio ;
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AC Sources - Operatmg !
B 3.8.1

BASES

BACKGROLHD If power were lost from either UAT, undervoltage relays would sense this condihon. The |

(Contmued) electncal system would then anenmt to transfer to the backup preferred power source (the |

associated RAT). The transfer to de a-iar~4 RAT will occur on the permanent
non-safety bus affected. If power is not available from the backup preferred source, the

DG is automaucally used to power the associated emergency buses. The DGs start
automatically on a Safety injecuon Actuaton Signal (SIAS) or on a loss of vottage (LOV) |

en the respective emergency buses. Even though the DGs are started on SIAS, they will

not power the emergency buses unless both preferred offsite sources of power are
unavailable. The DG automatically tics to its buses on a LOV con & bon on that bus with

offsite power unavailable.

t of a lou of preferred power, the ESF electrical loads are automancally
'

connected to the DGs in sufficient tune to provide for safe reactor shutdown and to
nungate the consequences of a Design Basis Accident (DBA) such as a loss of coolant

~

accident (LOCA).
*

,

Certain nquired unit loads are returned to service in a predeseeinmM esquence in order

to prevent overlomang the DG in the process Wtthin [1] minute after the imnanng
signal is received, all loads needed to recover the unit or snaintain it in a safe con & tion

are returned to serwce.

In accordance with Regulatory Guide 1.9 (Ref. 2), diesel generators 1 and 2 have (6067]
kW conunuous and [6674] kW twh load ratings.

The diesel are rated at 4160 volts, three phase, 60 Hz, and are espable of
attauun uency and voltage within twenty seconds after receipt of a start signal

,

I /
The ESF syssems wtuch are powered from divisional power sources are listed in
Reference 3.

APPLICABLE The inical con &uons of design basis transient and accident analyses in CESSAR-DC

SAFETY ANALYSES Chapters 6 (Ref. 4) and 15 (Ref. 5) assume ESF systems are OPERABLE The AC
Power System is designed to provide sufficient capacity, r apahibty, redunancy, and
rehabihty to ensve the availabihty of necessary power to ESF systems so that the fuel.
Reactor Coolant System, and contamment design hmits are not exceeded These design

lunits are escussed in more detail in the Bases for LCO Sections 3.2 (Power Distnbunon
Lunits), 3.4 (Reactor Coolant System), and 3.6 (Contammmt Systems).

SYSTEM B0+ B 3.E 2
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CESSAR nn%mo,t

AC Sources - Opersang
B 3.8.1

BASES

LCO Inoperable AC sounts do not neceaanly result in inoperable compoccats (wtuch an
(Contmucd) desi ned to receive power from that source) unless specifically duected by RegmndF

Acuons (refer to LCO 3.0.7). s

Each DG must be capable of startag, accelenting to speed and voltage, and
connecung to its respecove ESF bus on detacoon of bus undervoltage. This will be
accomplished ethin 20 seconds. Each DG must also be capable of accepung rugmred
loads mthm the assumed lon&ng sequence intervals, and cocunue to operate until offsite

power can be restored to the ESF buses. These capabtlities an regwred to be met from

a vanery of inical con &uons such as DG in standby mth the engine hot, DG in standby
eth the engine at ambient coo &tions, and DG operaung in a parallel test mode. Proper
sequenctng of loads, including tripping of nooesmential loads, is a required function for
DG OPERAB11.ITY.

Cenatn &esel generator support systems are addressed in other LCOs. During '
-

moperabihues in these support systems, moperable diesel generators do not ne===ily
result unless spect5cally duccted by Requued Accons. This is m accordance with LCO
3.0.7.

APPLICABILITY The AC Power Sources and seqwwns are requued to be OPERABLE in MODES 1,
2, 3, and 4 to ensure that:

1. Acceptable fuel design hmits and reactor coolant pressure boundary limits are
not esceeded as a nsult of anticipated operational occunences or aboormal
innsients; and

2. Adequate core cooling is provided, and contammmt OPERABILITY and other

vital funcuons are maintamed in the event of a minad DBA.

AC Power Source requirements for MODES 5 and 6 an addressed in LCO 3.8.2, AC
Sources - Shutdown.

ACTIONS A 1. A 2. and A . 3

With one of the requred offnte cirewts inopersble, sufficient offsite power is available
from the other required offsite cirewt to ensure that the unit can be maintained in a safe

shutdown coo &uon following a design basis transient or accident. Even failure of the
rerummg requaed offsite circuit ml] not jeopardtze a safe shutdown of the unit *==

of the redundant standby 6esel generator. However, smce system reliability is degraded
below the LCO requinments, a ume lumt on ccenaued operanon is imposed To ensure

SYSTEM 80 B 3.8-4
16A Tech Spec Bases A""-t U - 12/31/93
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CESSAR UNneAxio.

AC Sources - Operanng
B 3.8.1

BASES

SURVEII. LANCE Where the SRs 6scussed herem specify voltage and frequency tolerances, the following
REQUIREMENTS is apphcable. He mmimum steady state output voltage of [3740] V is 90% of the

(Contmued) nommaJ 4160 V output voltage, his value, which is specified in ANSI C84.1 1982
(Ref. 6), allows for voltage drop to the termmals of 4000 V motors whose mmimum

operanng voltage is specified as 90% or 3600 V. It also allows for voltage drops to
motors and other equipment down through the 120 V level where mmimum opennng
voltage is also usually specified as 80% of name plateg He specified maximum
steady state output voltage of [4756] V is equal to the ==rimum operanng voltage
specified for 4000 V motors. It ensures that for a lightly la=M distribution system, the

voltage at the termmajs of 4000 V motors is no toore than the matimumgoperanng a
voltages. he specified muumum and max.tmum frequencies of the DG are S8.8 Hz an

61.2 Hz, respectively. These values are equal to 2% of the 60 Hz nommal frequency
and are denved from the recommendaions given in Regulatory Guide 1.9 (Ref. 2).

*

SR 3.81.1 ..

His Surveillance Requirement assuns proper circuit continuity for the off:ite AC power
supply to distnbuuon network and availabihty of offsite AC power. he breaker
alignment venfies that each breaker is to its correct position to ensure distnh: tion buses

and loads are connected to their preferred power source and LWece of offsite
etrcuits is maintained. De seven-day Frequency is adequate since bnsker positionis not
likely to change without the operator being aware of it and because stams is displayed in
the control room.

b'

SR 3 81.2 and SR 3.8.1.7 #, g
....u - .-(

t,,

Rese surveillancert te th. ility of the standby power supply to mitigaze )
desirn basiscisWcts and gM_'and maintain the smit in safe shutdown coo &nons.

To mmimaa the wear on moveg parts that do not get lubricated when the engine is not
{

runnmg, these SRs are moefied by a Note (Note 2 for SR 3.8.1.2) to indicate that all

DG starts for these Surseillances may be pnceded by an engine prelube period and
followed by a warmup penod pnor to loadmg by an engine prelube penod. For the
purpose of this tesung, the 6esel generators shall be started from standby condinons.

,

Standby con & cons in this case means the &esel engine coolant and oil are bemg !

continuously ctreulated and temperature maintained consistent with manufacturer
recomtDendaDons. |

i
In order to reduce stress and wear on 6esel cogines, some manufacturers recommmd a I

too&fied start in which the starung speed of DGs is hmited, warmup is limited to this !

lower speed, and the DGs are gradually accelerated to synchronous speed pnor to l
loadeg. This is the intent of Note 3, wtsch is only applicable when such mo&fied start
procedures are recerntnended by the manufacturer.

|
.

SYSTEM 80+ B 3.8-13 1
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CESSARHi h m,t

AC Sources - Operatmg
B 3.8.1

BASES

SURVEII. LANCE $3 3 8 1.1/ 2-
REQUIREMENTS

(Contmued) As required by Regulatory Guide 1.108 (Ref.11), this Surveilla ice demonstrates the

as-designed operation of the standby power sources during loss of the preferred offsite

power source. This test verines a!) actions encountered from the loss of offate power
includeg shedang of the non-esamtial loads and anergization of the emergency buses and

respeenve loads from the diesel gmerator. It further demonstrates the capability of the
6esel generator to automatically achieve the regmrud vo,1,tage and frequency within the
speci6ed time.

n

The 6esel generator automatic start time of 20 seconds is derived from requirements of
the accident analysis to rapond to a design basis large break LOCA. The mm' mum

steady state output voltage of [3744) volts is 90% of the nominal 4160 volt output
voltage. This value, which is specined in ANSI C84.1 1982, allows for voltage dropf~

down to the termmals of 4000 volt Mmotors whose mmimum operaung voltage is |
,

speci6ed as 90% or 3600 volts. It also allows for voltage dmps to moton and other'
equipment down through the 120 volt level where mmimum opersung voltage is also
usually specified as 90% of nameplate g h
The specified manmum steady state output voltage of [4576] volts is equal to the
msnmum operating voltage specified for 4000 voltepasshmotors (+ 10% of motor
nameplate sggiof 4000 volts). It ensuns that for a lightly inad=4 distribution system

the voltage at the ternunals of 4000 volt motors will be no more than the manmum rgd %
opersang voltages.

The specified muumum and manmum steady state output frequeocy of the diesel
generator is 58.8 Hz and 61.2 Hz, respectively. This is equal to i 2% of the 60 Hz
nominal frequency and is derived from the recomudons given in Regulatory Guide
1.9 (Ref. 2) that the frequacy should be restored to within 2 % of nominal following a
load sequence step. The surveillance should be continued for a munmum of five minutes

m order to demonstrate all starung transimts have decayed and stabibry has been
actueved.

For the purpose of this SR, the 6esel generators shall be started from standby conditions.

Standby con &tions in this case means the diesel engine coolant and oil are being
contmuously cinulated and temperature mamtained consistent with manufacturer
recommendat ons.

The requirement to venfy the connecuoo and power supply of permanmt and
auto connected loads is intended to sansfactorily show the rendp of these loads to
the DG loading logic, la certam circumstances, many of these loads cannot actually be

connected or loaded without undue hardship or notennal for undesued operanon. For

SYSTEM 80+ B 3.8-18
16A Tech Spec Bases A-A-t U 12/31/93



. .
.

CESSAR Ennfico,o,t

AC Sources - Operaung !

B 3.8.1
4

1

1

SURVEILI.ANCE T1us Surveillance is mo&fied by thite Notes. The first Note requires that this
REQUIREMENTS Survet!]ance be performed within five mmutes of shutting down the diesel generator after

(Conunued) it has operated for 2: two hours at fully loaded coo &tions and allows momentary
transients due to changing bus loads to not invalidate the test. The two bour tune limit
is based on the manufacturer's recom-Ation for achieving hot con &tions. The second
Note permits am cegme preJube period prior to aceel generator starting to immm'= wear

on moving parts wiuch are not lubricated taless the engine is opennag. Nou 3
acknowledges that cre&t may be taken for unplanned events that satisfy this SR.

SR 3.81 16

As required by Regulatory Guide 1.108 (Ref.11), this Surveallance assures that the

manual synchronization and load transfer from the diesel generator to the offsite power
source can be made and the diesel generator can be recarned to randy-to-load status.

~

when offsite power is restored. It also ensures that the auto-start logic is reset to allow .
'

the diesel generator to reload if a subsequent loss of offsite power occurs. The dieset ")
generator is considered to be in ready to-load status when the diesel geerstor is

speed and voltage, the output breaker is open and can receive an auto close signal on bus

undervoltage, and the load sequence tuners an reset.

The Frequency of [18 months) is consistent with the recom-dations of Regulatory
Guide 1.108 (Ref. I!) and takes into consideration plant conditions requund to perform
the Surveillance

This SR is modified by two Notes. The reason for Note 1 is that perfortmng the
Surveillance would remove a required offsite cinuit from servies, perturb the electrical
&stnbution system, and challecte safety systems. Note 2 acknowledges that credit may
be taken for unplanned events that sansfy this SR.

SR 3.81 17

Demonstracon of the test mode overnde ensures that the diesel generator availabihty
under accident conscions will not be coinpromised as the result of tesang. Interlocks to
the LOCA sensmg circuits cause the &esel generator to automatically reset to
ready-to-load operation if a LOCA acnaabon signalis received durmg operation m the test <

mode. Ready-to load operanon is defined as the 6esel genentor running @f ~ '

and voltage with the 6esel generator output breaker open. These provisions for
automaue switchover an required by IEEE-308 (Ref.14).

The requaernent to automatically energize the emergency loads with offsite power is
essentially identacal to that of SR 3.8.1.12. The intent in the requument W M with
SR 3.8.1.17.b is to show that the emergency loadmg was not aNected by the DG

SYSTEM 80+ B 3.8 22
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CESSAR nn%mo

AC Sources - Opentmg
B 3.9.1

B ASES

SURVEILLANCE operauon in test mode. In lieu of actual demonstration of connection and loading ofloads,

REQUIREMEN7S testeg that adequately shows the capabibry of the emergency loads to perform these
(Contmued) funcuons is acceptable. This tesung may include any series of sequeettal, overlappmg,

or total steps so that the entire connecuon and loadtog sequence is venfied.

He [18 month) Frequency is consistent with the recommadations of Regulatory
Guide 1.108 (Ref. 9), paragnph 2.a.(8); takes into consideration unit con & cons requtred
to perform the Surveillance; and is intended to be consistent with expected fuel cycle
lengths.

This SR is mo&fied by two Notes. The nason for Note 1 is that performing
Survedisace would remove a required offsite circuit from service, perturb the electrical
distnbution system, and challenge safety systems. Note 2 acknowledges that credit ms>
be taken for unplanned events that satisfy this SR.

.

SR 3 8,1,18

As required by Regulatory Guide 1.108 (Ref.11), each dioect generstor is required to
demonstiste proper opention for the DB A loading sequence to ensure that voltage and
frequency an maintamed within the required limits. Under accident condicons, prior to
connecung the diesel generston to their appropnate bus, all loads are shed except load

center feeden and those motor control centers which feed Class IE loads (referred to as
permanently-connected loads). Upon reachmg 90% gvoltage and frequency, the pk
diesel gmeraton are then med o their respective bus, imas are then sequennallyt

connected to the bus by the automatic load sequencer. The sequenetog logic controls the
permissive and starung signals to rnotor bnskers so as to pnvent overloading the diesel !
generaton due to high rootor starting currents. The 10% load sequence time interval
tolerance ensures sufficient time exists for the diesel geerstor to restore frequency and
voltage pnor to applying the next load and that safety analysis assutsptions regareng ESF

equipment time delays an not violated. Reference 4 pmvides a summary of the
automanc loa &ng of ESF buses.

!

The Frequency of (18 month] is consistent with the recommendancns of Regulatory l

Guide 1.108 (Ref.11), and takes into consideranon plant conanons required to perform j
the Survedlance and is intended to be consistent with expected fuel cycle lengths. |

|

Tbn Surveillance is modified by two Notes. The first Note prohibits performance of this
Surveillance in MODE 1,2,3 or 4. Performance of this test requtres the inoperabthty
of certam ESF equipment and has the potental in perturb the electrical &stribunon
system wtuch would challenge contmued steady-state operation. The second Note
acknowledges that credit may be taken for tmplanned events that satisfy this SR.

!

SYSTEM 80+ B 3.8 23
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-CESSAR nubiou

AC Sources htAnwn
B 3.8.2

BASES

APPLICABLE shutdown modes based on:

SAFETY ANALYSES
De fact that time in an outage is limited. This is a risk prudent goal as well as(Contmued) a.

a unhty economic considershon.

b. Regmring appropriate compensatory measures for certam conditions. Dese may
include admmistrative controls, rehance on systems that do not neceamarily meer -|

i

rypical design requurments applied to systems credated in operanng MODE
analyses, or both.

Prudent unhty consideration of the risk "' d with nailtiple activities thatc.

could aHect multiple systems,

d. Maintaaning, to the extent practical, the abihty to perform requuod fianctions
(even if not moeung MODE 1,2,3, and 4 OPERABIIJTY roquasiments) with
systems assumed to function during an event.

,

*
.

In the event of an accident during shutdown, this LCO ensures the capability to support
systems n== mary to avow unmadiate difficulty, assuming either e loss of all offsite |
power or a loss of all comte diesel gamerator (DG) power.

i

The AC sources satisfy Cnterion 3 of the NRC Policy S'a-t.

LCO One offsite circuit capable of supplytag the onsite Class IE power distribution
subsystem (s) of LCO 3.8.10, " Distribution Systems - Shutdown,' ansures that all
required loads are powered from offsite power. An OPERABLE DO, associated with
a distribution system train requund to be OPERABLE by LCO 3.8.10, ensures a diverse

power source is available to provide electncal power support, assumag a loss of the
offsite circuit. Together, OPERABILITY of the :=quued offsite circuit and DG ensures
tbc availability of sufficient AC sources to operate the unit in a afe manner and to
mingste the consequences of p=ada'ad events dmng shutdown (e.g., fuel hanatmg
accidents and reactor vessel drundown). -

'
,

ne quahfied offsite circuit must be capable of maintainin
,

cy and voltage,

and acceptmg requtred loads durtog an accident, while cx5onected to the Engineered
Safety Feature (ESF) bus (es). Qualified offsite etreuits are those that are desenbed in
the CESSAR-DC and are part of the licennns basis for the unit.

Inoperable AC Sources do not necessarily result in inoperable wwts (which are
:ted by Requireddesigned to receive power from that source) unless specifical'

Acnons (refer to LCO 3.0.7). -

tb
De DG must be capable of starting, acceleratmg and voltage, cconecting

to its respective ESF bus on detecnon of bus undervoltage, and accepung requued loads.

SYSTEM 80+ B 3.8-28
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sysu u so+= TABIE 2.6.3-1 (Contimmed)
1

.

AC INSTRUMENTA110N AND CON 1XOL POWER SYSTEM i
'

AND DC FOWER SYS1EM
Inspections.Testsi. Analyses and Ameestance Criteria

-,.

Desima Ceemanitseest EmmansdismL Midt Analyses shecestance CHeeria

13. The Class IE AC l&C Power Syenem 13. Analyns isr Ibn a>4 mash Class IE AC 13. Analysis for the as-binik Class IE Aq L*
si#ies na operating voltage at the , . IAC Power Symesma to deemrmies wohage IAC Power Syssess tidilmas drog@maises

terminels of the Class IE utiliinsid=C drope win be ' -- and ^ alC the. analysed*

s
b

equipment which is within the astilisatioN operateg voleage ' supplied at- the
equipment's voltage tolerance limits. tenmimmis of abs Class IE egepasset is.

wisham the asynyment's _volange solarmace
limits, as deseressmed by their =====gd=a=

rahmes.
,

14. Class IE AC IAC Power System cables 14. IP- of the as4esik Class IE AC 14. As-binik Class IE AC Power Systems'

and raceways are identified accordia g to Power Systems embles and receways will cab 6 e and receways are identified ac-

their Class IE Division /Ch== art. Class be aa=a=e=d cordag to shair . Class IB Divi-
.

'

-IE cables are roused in Seismiic~ eien# h ===8 Class IE Devneson-
Category I structures and in their al#h===I cables are :==nad in Seeemec

respective Division or Chemmet Category I sansceintes and in their -!

sempeceive DivW raceways. '|e, y..( g- receways.
,

~ '

* . 15. b Class IE beatery is providedh 15. W of the ne4mak Class IB DC 15. Each Class IE basessy is provided wish
N normel bessery charger - supplied Power Sysessi win be et inceed. a moraist baseary charger supplied

;
. g ,-

alternating current (AC) froen e MCC in ^ ; curvest (AC) from a MCC in""

,

the same Class IE ~ Division as the assas~ Class IB Division as the'

g -- bessery."

p

y & w' k 'h
**n &

_

TTuegy a c um n w ., a. y.e - ;i

; ,. !c.g.. c A. in 2 . L . t - 1, 1 w c n
,

, s_ . . ,
( e- ?go

;- - !

2.t. 4 '-5- sum
,

i
. - ;

_____-___-___-__-_______---_-_____--_-_-_-.____-.___:_________-___-___-__-.____---__-_._ -_ __- __-- - -___ - . _ _ . ~ . _ _ _ _ - _ - . _ - _ . _ _ _ - __
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SYSTEM 80+" TABM 2.6.3-1 (Contimmed) :

AC INSTRUMENTATION AND_CONIROL POWER SYSTEM
AND DC POWER SYSHIM

Inspectient Testa, W and Acceptance Criteria
, ,

,

Desism ce==issee.: mm* Aecanance cdscita
~ ~'

- 27 Class IE DC Power Systesa cables are 27. Inspecesom of the se4 melt Class IE DC 27. As-built' Class IE DC Power Syseems
pp J idemiiried according to their Class IE Fwwer Syuessa cables willhe h. cables see idsmained - _ _ _ "" ; to their

M /o - Class IB Divieson#h===8
,

28. Class IE Division / Channel cables are 28. , ^ ' of the as4 malt Class IB DC 28. Class IE Divisson/Chammel cables aeo
"

routed in Seismic Category I structwee Power Syseman cables and saceways will roused in Sessenc t' ^ g i etnaceures ;
in their respective Division /Chamest be a==aard=d in their suspeceeve Division /Gimmest ;

raceways. receways. |

29. In the ' Class IE DC Power Syssess, 29.a) Tasang wiE he h as the as4usit 29.a) A pat segnal esises in only the Class IB :
independence is provided between Class Class IB DC Power System by Davision#h==d under east in the Class
IE Divisions. ladependence is provided psoveding a east signal is only one dass IB DC Power Systema.
beIween Ciaes- 1E- Chessels. IB DivummeMh==d at a einen.
ladape==le=ca is provided between Class
IE DivisionsNh===le and non-Class '

I E - , ,- - - --

29.b) Inspacemen of abs se4uset Cless IB DC-. 29.b) in also as4mdt Class IB DC Power
,

Power Sysessa wiu be h Symemmi, physical separeason or elecencal '

3o. g . gy .. . .. ,I A. u AMAJ h eh Class la -

WMf Ebd9 m b s!=a r m. J Physicalespareason .F

+ - . u s. < p -v dsu a s M ' A pf4 diede /g g 4 jeg r - >./
-

"' 'I'88''''I 883888 I'88****
thsee Canes IB DiW and '.

* A,r/tw 2 . w, . 5 ,
non-CImme IB eiympenset. Raceways - (

fg ea=8= amias Class IB cables do not -t
4

f- comessa mem-Class IB cables.

'Y
30 !"W^' && ~

l

,

' % d tA M C.[
ad- t*, W s . 6,3

:
,

2.6.3 -le- !
in.,e

i
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CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No. 2.6.4 Containment Electrical Penetration
Page 1 of 1'

No. Comments Cat. Resolution

0
1 Design description and ITAAC need to be revised as 2

shown in the attached mark-up.
& ( { " Yt*J|ic..cdcw gr -

(w1 ''r u r r d g 't er l u

Ccbsnas W : n.*-r d $ V y'

f

i

By: R.-Mathew Resolved by: Q i 4-[ O +

|

!

|

i
|

!
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SYS"IEM 80+"

2.6.4 CONTAINMENT ELECTRICAL PENETRATION ASSEMBLIES

( DESIGN DESCRIPTION

Containment Electrical Penetration Auemblies are provided for electrical cables
passing through the primary containment.

Containment Electrical Penetration Anemblies are claulfied as Seismic Category L

Cass 1E Division Containment Electrical Penetration Assemblies only contain cables
of one Cass 1E Division, and Cass IE Oannel Containment Ecctrical Penetration
Auemblies only contain cables of one Can IE Channel.

Independence is provided between Division Containment Electrical Penetrations
Assemblies. Independence is provided between Channel Containment Electrical
Penetration Assemblies. Independence is provided between Containment Electrical
Penetration Assemblies containing Cau 1E cables and Containment Electrical
Penetration Assemblies contaming non-Can IE cables.

rye 4_
Containment Electrical Penetration) Assemblies are p+$tected against ouwowseau- t,'C *tW.r %.dr vs q Yk t e- +4% s Co6nudMr Cum T t e, ,,,

(mv) Containment Electrical Penetration Anemblies are equipment for which paragraph J

number (3) of the " Verification for Basic Configuration for Systems' of the General
Provisions (Section 1.2) applies.

Q Inspections, Tests, Analyses and Acceptance Criteria

Table 2.6.41 specifies the inspections, tests, analyses and associated acceptance
criteria for the Containment Bectrical Penetration Anemblics.

/q

' 2.6.4 -A. um

n
%.)
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SYSEM 80+" TABIA 244-1 (Castimmed)
,

CONTAENMEKEI2CIRICALPENE' IRA'IlON ASSEMBIJES
: Inspections. Testa, Amalimen. and Acceptance Crikria
i

Desigui W WhW WN
4. Comeainment Electrical Penetrosion 4. Analysis for es am4nde rh 4. Analyens emises for abo es-bank Con- |

'

pr * W Baserismi Pamsesmessa h #8(f be enamasset Bocencel Psmeereasco Assam- -Aaseeiblies are
Egarrese -t/4/ N f.~,uA ppy u e(,,

''

blies and'm iest (1) shut she
'

e

. 4 :.. s 3 .

3ex=eed the russagof

. - : .e s. ca.c.ses_ y
c

,

she h Escencel Pumseressee:

Aansashly, or (2) shot she ciscases have'

- " j _ _ z & devious
: _ a.dt ~ v
'

curseme devices ese conseemoed wie shs
Ph Electrical Pametressee
Assembly's seted short circase
capeesty date and peoweme ess%i emneme

from esamedens she ~=ah cunene e
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'_ SYSTEM 80+"

,

AL1TJtNA1E AC SOURCE
Inspections. T--*- A " .= - ' A= - r--- Crv.s

Deni.= cesandtreest Inspeedsma.Ttata. Anahmes Ascentance Crisekin
i

1. The Basic Configuration of the AAC is 1. Inspeceion of he seemk AAC will be 1. De as-buik AAC comforums with the .f
#

Basic Configurataan as described in shehas described in the Design Description Deensa C :_,'' (Section 2.6.5).-

(Section 2.6.5).
*

2. He AAC can supply power to: 2. Toshag on the se4mak AAC will be 2. h as4mik AAC can supply power to:

eendessed by commasang she AAC to:

5

m) the non-Class IE permanent non-safety e) the meeOsas IB perunneset non-emisty a) the man-Class IE r " non-sofety

buses; and een buses; or
buses; or

b) to a Class IE Division through its b) to a . Class IE ' Devianan thromsk its
b) to a Class IE Division through its

===aeaaamd mesh IE r * man- associssed aca-Claes IE y - - " maa-
'

associated non-Class 1E per===eas non-
safety bus. safety bus. ;:

! safety bus.

3. & load capacity of the AAC is at least 3. l==r- *== of abs ee4mdt AAC and 3. % as4 mitt AAC load cepecity is at ,

i
'

as large as the capacity of an EDG. EDOs wiu be aama-a-d
least as largs as the cepecify of an EDO
as deterummed by the AAC and EDO

@ 8888m88-
t

4. W 'AAC displays and controls 4. r==parea= of the MCR will be 4. AAC displays and coatsels identified is
5

M the Deessa Desenpanos (Section 2.6.5)
; identified in the Design - Description saist or ces be estnewed there,

(Section 2.6.5) exist in the MCR or cae
be retrieved there. a d hidt' -

c& 4
,

I

t-

4

-I- ::_3 .
16.5

.

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . . . _ . _ _ . _ _ _ . . _ . _ _ . - _ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . - . _ _ _ < ,-



..
.

f'r, (= a sd

CE 80+ ITRAC Independent Review Comments
,

ITAAC No. 2.7.1 New Fuel Racks Page 1 of 1

No. Comments Cat. Resolution

1 The design description states the racks are anchored 3 4f? ' 5~ ; ~
to embedments. Supporting details could not be
found in e+4 hec section 9.1 of the CESSAR. The
CESSAR should be appropriately supplemented.

'

2 The design description states.there will be an 3 ?E ? '? '

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.

|

.

By: Bob Gramm 504-1010 Resolved by: f93rr y l

.
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CE 80+ ITAAC Independent Review Comments
,

Page _1_ of _1_ ,

ITAAC No. 2.7.2 Soent Fuel Racks
ResolutionCat.

CommentsNo. ~

>U ' Y ''1Add the following statement to the design
" Piping penetrations to the spent fuel1

description:
pool are located to maintain a minimum level of
water above the spent fuel pool." CESSAR 9.1.2.2.1
specifies that penetrations are at least 10 feet
above the top of fuel assemblies.

' "'o ' U # ' ' '''Neither 1
Revise the design description as marked-up.2 Nuclear Island or spent fuel cooling CDM material
address these aspects.

''l l'f M d ' # '
3

CESSAR sections 9.1.2 and 9.1.2.3.4 state that the3
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.

N f' U '

1Revise the SFP (2.7.3) design description to ensure4
siphonic draining of pool is precluded.

Resolved by: F n ne. .

By: Bob Gramm 504-1010

6
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CE ITAAC Independent Review Comments
,

ITAAC No. 2.7.3 Pool Coolinc and Purification System (PCPS) Page_i_of 1

No. Comments Cat. Resolution

1 Figure 2.7.3-1: 1 '/II , I*A Eh "O#I ! '# b '# 'W 3
Reverse the flow directions of the CCWS to
the SPF heat exchangers to counter-fhw; to
be consistent with P&ID 9.1-3 and Figure
Legend page 3.

.

.

By: Georae Y. Cha Resolved by: f,UP' t4

01/21/1994
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2.7.2 SPENT FUEL STORAGE RACKS

Design Description

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

He 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. He 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 AShE
Code Section III, Subsection NF, Class 3 Component Supports requirements.

De Spent Fuel Storage Racks are designed to accommodate design basis loads and
load combinations including the effects ofimpact 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.

3 sp4 kl mck sq t Sy sb , W sped U o=\P

He Spent Fuel Racksfare classified Seismic Category L IInv

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.2-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Spent Fuel Storage Racks.

2.7.2 1. 12m.n

__ _ _ . __.
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SYSTEM 80+"
,

2.73 POOL COOLING AND PURIFICATION SYSTEM
. .

Design Description
t

The Pool Cooling and Puri5 cation System (PCPS) consists of a spent fuel pool
cooling system (SFPCS) and a pool puriScation sptem. De SFPCS removes beat
generated by the stored spent fuel assemblies in the spent fuel pool water. He pool
puri6 cation system pumps spent fuel pool water, refueling pool water, and fuel '

transfer canal water through G1ters and ion exchangers.

The Basic Configuration of the PCPS is as shown on Figure 2.73-1. The SFPCS is
safety.related and the pool puriDeation 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 beat exchanger.

Each SFPCS Division has the heat removal capacity to prevent boiling in the spent .

fuel pool with a full core ofDoad 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.

*

cwNL SlphoniC'
The PCPS includes provisions to prevent gravitykaining of the spent fuel pool and x
refueling pool.

;

The AShE Code Section III Class for the PCPS pressure retaining components
shown on Figure 2.731 is as depicted on the figure.

Safety-related equipment shown on Figure 2.73-1 is classiEed Seismic Category L

Displays of the PCPS instrumentation shown on Figure 2.73-1 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 2.731 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).

'2.73 -1- t2ac

. . -
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CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC Ho. 2.7 5 Station Service Water System (SSWS1 Pa ge_Lo f_2_

No. Comments Cat. Resolution

1 Active valves as delineated in CESSAR Section 1 A ,o _ fm g g g p, . cf9.2.1.2.1.8 and Table 9.2.1-3 are SSW strainer %
backwash HOVs (there are six HOVs per strainer, and
2 strainers per division), these are not included in
the CDM.
Also CDM Section 2.7.5 page 2 1st 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.

2 CDM 2.7.5 page 2 under Interface Requirements: 1 A. A- r u. - FN-* I'* ^ d '

A) It was stated that "The UHS is capable f E ' -

dissipating a heat load of at least 143*1 Btu /hr 4s s 42 Tc A 9. 2.7. 3 de
during the initial phase of a DBA."tPlene pre"Me. q . g, g q (. .d 6 A 4L Cf *5
d : . . ; t i r_ m :.s . .i., C -- L .- ~ -

~
- .-

c
B) CESSAR section 9.2.1.2.2.5 Emergency Operation lo h ' M ?- "- E ' 3 '' 7 "'M
and Ultimate Heat Sink section 9.2.5.2 System j f,, %,d -s iE,L T '**Ig. L sd4 Id'

,

Description 3rd paragraph required the UHS to ( 4 g , r y o.,,,,T joperate for a nominal 30 days "without any blowdown -

for salinity control". This requirement is not in g g,)ye , , L,, . ,
,q h n f.,.the CDM. ,

'i*'" " > ' ' I' " - 'C) CESSAR section 9.2.5.1.3 stated that "The UHS d> d 'M b
shall meet Seismic Category I requirements." This u ' II k " * ' ' # "' ' d * . #" "I ' y'

requirement is not in the COM. ed C 0L- * Mied '% 5# # ,d
3

,

se.

,
..s, we 64A.

e Cr r e l e .s % e tLo w tbH s_,x

N

L 'y a #p
,

=

0 '

_ . _ _ _ _ _ - - - - _ _ - . - _ - -
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No. ~ Comments Cat. Resolution

4- CESSAR comments: I
1 g,,y,_ _ Pr. c c -;. I E - C EI -

. t

A) Section 9.2.1.5.3 04 stated "SSW radiation u
monitors 1 and 2 low outlet 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.

5

By: George Y. Cha Resolved by: L nn s
01/27/1994 '

.

G

..- - --
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CE SYSTEM 80+ ITAAC Indspondent Review Cor snto

ITAAC No. 2.7.6 Component Coolina Water System (CCWS) Page_i_of_2_

No. Comments jCat. Resolution

d '' ' !'

1

i

_ __

4 qp - ha44 to AEb' C'2 CESSAR Table 9.2.2-5: valve CC-130 is a 1
hCIV, and is currently listed as ASME

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 A e tt - /cao d o E60-CEI
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 resolve
this discrepancy.

.

"T. L yo a3

.

- - _ _ - - _ . _ , __



.

No. Comments Cat. Resolution

4 Comments on CESSAR: 1 I- C' .'s - f' e - 4"> / dd ''O - *

A) Section 9.2.2.2.1.9K-missing last digit
of valve CC-24(?).
B) Containment penetration numbers TO/FROM
the Letdown HX:30,31; TO/FROM RCP
1A,1B:32,33; TO/FROM'RCP 2A,2B:34,35.have
been identified in CESSAR Table 6.2.4-1 sh
6 of l 'a . These penetration numbers are not
on thn respective sheets of Figure 9.2.2-1.

By: Georae Y. Cha Resolved by: L yf4 5
'02/02/1994
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CE SYSTEM 800 ITAAC Independent Review Comments

ITAAC No. 2.7.8 Condensate Storace System Page_i_of,1

No. Comments Cat. Resolution
'

1 Figure 2.7.8-1 showed a gate valve with an 1 h ;co - ?r. < o lo ild - C F
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.

.

By: Georae Y. Cha Resolved by: L v ne. s*

01/28/1994 .

a
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SYSTt:M 80 +"
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t:

,
_ _ _ _ _ - . _ ,

DEMINERALIZED g 3I WATER MAKEUP SYSTEM , --> I ,,,________I
| (DEGASIFER) I 4 --) MAIN CONDENSER 1

HOTWELL----------

- *I I
- - _ _ . _ _ _

/
CONDENSATE

--------
I [] STORAGE I _ _ ._ _ _

_ ._ I
I DEMINERALIZED

TANK
| WATER MAKEUP SYSTEM i .

_ _ p EMERGENCY FEEDWATER I
STORAGE TANKS~

(DEMINERALIZED WATER ] g

_ _ S_TOJAJF,TA,,NIQ _ , g ----------

.

L J
| '~ - - ~ -

IZED
---|

I ______I DEMINERAL
STARTUP - - M WATER MAKEUP SYSTEM I

g FEEDWATER 1, [] I (DEGASIFER) i
I PUMP SUCTION LINE y | _ ._ __ _ .

-.---_ .-

CONDENSATE
STORAGE TANK -

,

| r- RECYCLE PUMP

I[h4
n

ec.e S z.6-)cc,qe

| FIGURE 2.7.8-1
'2 3a3

i CONDENSATE STORAGE SYSTEM



4 -.a. __ .=a m.:u.m ua22, s_a. . . - . ,e.

4,e w . ee --w an er -

g- 4

IE N . .-
};, . . . , . . . . . . . .. . . -

.

N
,

_ ,
i < 4

!:, |1li!|
.-

F h; it !1: -
ii

E. C-

. .

< .
- 8

m
W. <
I|.

-

|!!
|

|
'

.
.

8
.

3,
T -1.'

- . . -
E &

-

li ,1:i
nt..L. =

!! =
<

{f
I

, - 7 _-o >-

'
. h M I

. .

N $ **"'" ~'
I

f .I O.

4
_

,

_

|11
-

- _

l
i i-

-F - + -

"e e
db* -h

3
'

_ ) |t
. f..j ,. , . -

1 : iIg. ,

I *[* C.Le6 t
l *w

e

b

m . g

...

-
.

f
? .

5
I , . , . i i . . 1 . . . . , e ' = '

1

-|,

l

L- '|



!.

.

,,

^
_

,,

I.

- .
. 1. ,-

- , - = = .

_ . $ & &: :''

'
I

I

.I wg
,,

m
*a <

.

I 9~ - i." ':' 1 .

..].
. . _ ._.

~

..i.
.

,

-y

v ]-
~

,-
.

. .

. . .
.

.
,. . . . . -

,'
. | ..

* . . .

, .J., , * * - - _. ,

i

! -

~,. - - . _ - W .. :..
.I .

m

, . . .

b-4 4

7; ,.2.
4

. _ . _ , .

- .-
,

.

. . . . - .

___J e--. . .
.. >.

.

-
i , . , ,

,'l J( i

.--.

.
e

| 9
mas ===

** r: L,
,

, - .
4

SF=- ($ - . .

g s- - .

-

.! -
'

=, ,

s,
1 -

. .

y , . . - -
.

o
}, T-

3 *- 1

a. : . f
m.
s:

; .*'J' a .
i ;. t<

_ -*
n s ,

=
. ; ,

b"
-%

} . -.~

3p
o I >..

#
e '14 I? g

*:
.

.I--
,

4

.,

. g

4

s -

'

{" *. o }
I

'
se

.. I

1
m 4

,

"? *
"

,

. .

;. ..



CE80+ ITAAC Ind: pendent Review Consnents

ITAAC No. 2.7.9 Process Samolina System
Page 1 of 1

No. Corrrnents Cat. Resolution

Yhho ttowin 'dabeJ 44 bc1. ITAAC item #4 is not covered in the Design 1g Description.
n AA e,1 A tu e. , sign b e sc*ip-hon .

c uc h valves <A owa m N p n > } }-
-

w ,l) opt M t Ak p + sU Sy'Mttu
p awn (los %J hwpeedwu. ..li bu d,, --

-
.

w ,- u , -
_ _-2.

.
.

_ ,

O
t

.

3.

i

W
.

...

By:Serita Sanders 504-2956 Resolved by: k / m x.a3tc

.

"
t

- _ _ . - - _ _ _ _ _ _ _ . . _ _ _ _ . - . _ - - _ _ _ _ _ _ - - _ _ _ _ _ _ _ . - _ . - _ _ - _ _ - _ . _ _ _ _ _ _ _ - _ _ _ _ . - - - _ - - _ . - - - - _ _ - - - _ . _ - - - . _ - . _ - - - _ - _ - _ . - - - . _ _ _ _ _ _ - _ _ _ _ . - _ - - - _ _ _ _ _ _ _ -
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CE SYSTEM 80+ ITAAC Independent Review Comments'

~

ITAAC No. 2.7.11 Turbine Buildino Coolina Water System (TBCWS) Page_i_of 1

i
No. Comments Cat. Resolution

, '

1 On Figure 2.7.11-1, show-the TBCWS HX as 1 ileico. j>o bJ J., /} ,(,12 - C 6
counter-flow type to be consistent with the g

,

IIX legend of'page 1.3-3.
I

;

,
*

i- t

#

,

t

, -

t

,

4

i

i

i i
l

i

|

By: Georae Y. Cha- Resolved by: L v.ac 901/28/1994 / +

_ _
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'

SYSTL.. 80+*

DEMlHERAUZED WATER MAKEUP
" ~~ * SYSTEM (DWMS) MAKEUP

NCW EXPANSION TANK

kJ
'

NORMAL
+ CHILLER

NCW PUMP

NORMAL,

CHILLER
-->-

NCW PUMP

I !ECW
*I I I I

NON4AFETY
RELATED

OUTSIDE MSOE OA MSIDE

q ~
, OUTSOE

q , q- ,

NON-SAFETY
' ~

RELATED
[ HVAC COOUNG
| - CIV CIV CIV CfV

LOMS
,

! |N 2| 5 {{ {{ , y y
NOTE:

lASME CODE SECTION I!! CLASS I
, I * EQUIPMENT FOR WHICMPARAGAPH UMBER (3)

OrTnE vEmnCAnous rOR e CouncuRAnON FIGURE 2.7.13-1
'

>

' " foN773u's""*"*"^'"" V'S' NORMAL CHILLED WATER SYSTEM
5 "S'

c ,,
(ONE OF TWO DIVISIONS)

,_ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ _ _
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CE SYSTEM 80+ ITAAC Indep2ndent R2 View Comments

ITAAC No. 2.7.14 Turbine Buildina Service Water System (TBSWS) Page_1 of 1

No. Comments Cat. Resolution

ilerca_- ga u go AS P -CE1 CESSAR Figure 9.2.10-1 used valve symbols 1
dthat are not detined in accordance with the

symbols and legends of Figures 1.7-1 and [
1.7-2. Please clarify.

By: Georce Y. Cha Resolved by: Lycu 6
# '

01/28/1994
_

.

'4

_ _ . _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ ._ ._ __ ______m _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ . _ _ _ _ _ _ . - _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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CE 800 ITAAC Independent Reviec Coments

ITAAC No. 2.7.15 Ecuipment and Floor Drainace Page_ 1 of 1

No. Comments Cat. Resolution

1 The system design basas (CESSAR 9.3.3.1) requires 1 A6dEE
that the EFDS be capable of preventing a backflow of
water that might exist from maximum flood levels
resulting from external or system leakage to areas
of the plant containing safety-related equipment.
This should be added to the CDM design description.

|

' I

l
|

I

By: Serita Sanders 504-2956 Resolved by: J . s e e. e. A
-

e

-

_ _ _ . _ _ _ _ _ _ _ . _
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CE 80+ ITAAC Ind: pendent Review Comunents
,

ITAAC No. 2.7.16 (CVCSI Page 1 of _L '

No. Connents Cat. Resolution

1 Fig. 2.7.16-1: Note I should include ASME Section 1 A rp+/ ,
III, Class 3, components as safety-related items toj

V be consistent with CESSAR Table 3.2-1 which lists
CVCS components such as, volume control tank,
charging pumps, seal injection heat exchanger, and

a valves as Safety Class 3.
w..~..

. . , , ,

2 ;

a

(d

-

_ _ .

|

|

By S.Malur (504-2963) Resolved by: H.om- ~/K F-wahl

;

- - -- -- - --
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CE 80+ ITAAC Ind: pendant R3 view Commento

L 'ITAAC No. 2.7.17 Control Complex VentLlation System Page of

No. Comments Cat. Resolution

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

3

2

3

4

-

# IO5 Acceptahce criteria 8, lirtcd 2 the firet
75c sr nov- Si9n:ry 6 -t/wr_p- ,, 4 Sho

. . _ .. ._ ,

m v w ---m a u mm o does not use the 1/8" of g c g g ggfj gg,pj,77, , g eg*T
water for the pressurization requirement as |--

#indicated in the CESSAR section 9.4.1.27 page 9.4-6 TO /','#"W#'# / ' '"
'

paragraph 4. g g, g 7g L
i1e *? J' Of--m s t* t* r i 'e'.v thst cs

By: Phillio Ray Resolved by: 1 AHV/Ils
n

e

e

-
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CESSAR naincam,.

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, instrumentation 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 of prefilter, electric heater, absolute (HEPA) filter,
-carbon (absorbergpost filter (HEPA)(ahd f arD along with ducts and
valves and related 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 is 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 radioactive
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, eturLair and smoke purge fans, and an

r[The TSC is maintained at 1/8" water gauge]emergency filter unit.
| positive pressure with r_espect to adjacent areas during post- ,,

accident conditions. fA common supply air neader and c'bmmon
M side air intake campers 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 isolated if
control room pressurization falls below its design value.

The TSC is provided with shielding protection 'from direct
radiation from an external radioactive cloud and internal
radioactive sources. The combined effect of all radiation
protection measures is designed to be adequate to limit the
overall calculated radiation exposure to the personnel inside the
TSC 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
co=puter room air-handling systems are non-safety and non- |
seismic.

Amendment U
9.4-6 December 31, 1993

, . _ .-. .
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CESSAR annnema
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The safety-related and non-safety related battery rooms have
hydrogen detection devices to monitor nydrogen concentration.
Indication of high radioactivity and toxic gas at outside air |
intakes is provided in control room.

Each Control Room Intake is provided with redundant, Seismic
Category I, Class 1E, safety related radiation monitors. The CR
air intake radiation monitors are located outside (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 Safety Injection
Actuation Signal (SIAS), component co ol 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 designated filt% tion
unit to start, the redundant filtration unit will atart
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 Control Room Intake which
has the lesser radiation level. These automatic features ensure
that positive pressurization of the Control Room is maintained by
urinterrupted pressurization air flow via the lesser contaminated
Cc o trol Room Intake. Also, automatic selection logic is provided
to continuously monitor 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
4amper 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 f ailure, the operator
is alerted by a Control Room alarm so that manual actions may be
taken.

9.4.2 FUEL BUILDING VENTILATION SYSTEM

9.4.2.1 Design Basis !

The ruel Building Ventilation System is designed to:

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

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

Amendment U
9.4-11 December 31, 1993

.
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symM 80+~ TABLE 2.7.17-1 (Continued)

CONTR_OL COMPLEX VENTILATION SYmM
Inspections. Tests. Analyses and Acceptance Criteria

Design _C_ommitment Jnspecfions. Tests, Analyses Acceptance Criteria

6. Each MCR filtratice unit and the TSC 6. Testing and analysis will be performed 6. The MCR and TSC filter efficiencies
filtration unit rene r particulate rnatter on each MCR filtration unit and the are greater than or equal to 95% for all
and iodine. TSC filtration unit to determine filter forms of non. particulate iodine and

efficiencies. greater than or equal to 99% for
particulate matter greater than 0.3
micron.

t7. He MCR is maintained at a positive 7 Testing and analysis will be performed 7. The MCR is pressurized to at least
pressure with respect to the adjacent on the MCRACS. O.125 inches of water gauge relative to
areas. the adjacent areas with outside air

aupply no more than 2000 CFM.
9M m

8. De TSC can be pressurized with 8. Testing will be performed on the TSC. [9 The TSC can be maintained at a positive
re=pect to the adjacent areas. (s% pressure with respect to the adjneent'

9. De designated MCR filtration unit 9. Testing will be performed on the MCR 9. The MCR filtration units and MCR sir
starts automatically and the MCR sir filtration units. MCR air conditioning conditioning units start on receipt of a
conditioning unit starts or continues to units, and dampers using a signal that signal that simulates a SIAS.or a signal
operate, if running, on receipt of a simulates a esfety injection actuation that simulates high radiation.and
safety injection actuation signal (SIAS) signal (SIAS). The testing will be dampers reposition to establish the flow
or a high radiation signal. In addition, repeated for a signal that simulates a path through the MCR filtration units.
the dampers in the MCR circulation high radiation signal.
lines and the bypass lines reposition to
establish the flow path through the MCR
filtration units.

|

.

2.7.17 -3- ir sim
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CE 80+ ITAAC Independent Review Coenents
.

ITAAC No. 2.7.23 Nuclear Annex Ventilation Page 1 of 1

No. Coments Cat. Resolution
,

_

1

I
.

>
___.

2 Paragraphs 2 and 7 of the design description appear 1 MEW 1T FM'# 6 #M'' 7 #F -

to be duplicative, this information needs to be Cog y rea 2723,
stated in a more clear and coherent manner. Aio OT)fn CtrP4s tF4~VL:.

4

i

i

;
,

,

4

ly: Phi' Ray Resolved by: J c? AvA L a

.

._ ._ . _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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SYSTEM 80+"

2.7.23 NUCLEAR ANNEX VENTILATION SYSTEM

Design Description

The Nuclear Annex Ventuation System (NAVS) provides ventilation, cooling and
beating to the nuclear annex and is located inside the nuclear annex. The exhaust
and supply fans can be used for smoke removal.

He 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 Con 5guration of the NAVS is as shown on Fihrec 2.7.231 and 2.7.23-2.
The NAVS is a non-safety-related system.

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

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 open and close those power operated dampers shown on Figures 2.7.231 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 2.7.231 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Nuclear Annex Ventilation System.

2.7.23 -1- u.mn

y

, - .=,-:.-
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CE 80+ ITAAC Independent Review Coments

IIAAC No.2.7.24 (Fire Protection System) Page 1 of 1

No. Coments Cat. Resolution
_

|
-

1 This section covers only the fire protection water 2 f. > Pass 4o AGB'#5-
supply and distribution system. The criteria and gt?

~ ~ ~

2 j ' I , 4 g, ,, c LaJi9 d".comitments related to achieving raf shut 4 ewe ' ~
,

4 . e o s. 3 iwrl'e./ t.-folkw4ng--a-f4r4r. passive fire mitigating features, p g ..o ;

ed-4uppor4-4yst+ms are not discussed. qA- 4 g, u&
o u d ; s k,u, c,.

,
- - w -e:tyrt:-~~ lb se-*A u~c. . e

yam,a yom. 1-c ,

(_|c d GrEr d:d) . A!so ki

use af,ye.htaQ*^GA O d-
(,g ) w g:da eacic- ^ ' *" A %
.p.n u.-, n -e &
ifg ,- c. J .n cf t u k .. n. a .- H

I *#& t)r;cc.
_ QC * C ''SC'*

g t,_% alkccvJ

By: S.Malur (SO4-2963) Resolved by: # de.a t
-

0

- - - - ,,
_ - _ _ _ _ _ _ _ _ - . -
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CE SYSTEM 80* ITAAC Independant Raview Commente

.

ITAAC h3.2.7.26 Lichtino System

Page 1 of (

No. Comments Cat. Resolution

[g h ($1 Design Description needs to be revised as shown in 1 / . .(
the attached mark-up. -

{k OYdC e$
~

,

[g hg hr-$2 ITAAC entry is needed to verify that "the security 1

lighting system provides 111umination in isolation --

zones and outdoor areas within the plant protected
perimeter." Refer 3rd para. ol' design description.

__

h3 CESSAR Section 9.5.3 refers to standby non-safety I

AAC source as combustion turbines instead of gas sj
turbines. The .above CESSAR section needs tio' be" ( 8 C,,, lhJ
revised to be consistent with SSAR fig. 8.3.1-1 and V
CESSAR Section' 8.3.3.1.1.5

.x

r

as

, .. _ , -. - - , , . - - - - /
i 5 Design commitment #4 states that "Cians 1E DC self- 1 /h /c ~f/4 / '[*#* -

,f

| contained battery operated lighting units are f()g ffd Jfffg . 0;

provided with a minimum 8 hour capacity." ITAAC j. gg fC A d ,f[// ! "- does not verify this requirement as written. ITAAC --

| #4 needs to be revised to include tests to verify y [1-
the minimum 8 hour capacity of the batteries. h ' -

i

l
,

, _. _ - - _ _ _ - - - - '
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SYSTEM 99+"

2.7.26 LIGHTING SYSTEM

Design Description

'I)e Urhting System is a non-safety.related syst;what is used to provide illumination
at locatiob the plant and on the plant site. The Ughting System has a normal

I ' lighting system, a security lighting system, and an -pocy lighting systen g
y L Gn

,y The normallighting system provxles generalillumiutionglocatio_ m the plant.*

'
L. 's

( ne $security lighting system provides ill n inisolationgnes and outdoor areasv'

within the plant protected perimeter. He 'ty Tighting system is powered from

[ the permanent non. safety buses.
NHSlh

ne Emergency Ughting S consists of conventional AC fixtures fed from Cass/+ 1E AC power sources and self contained battery operated lighting units. Cass
IE DC self contained battery operated lighting units are provided with rechargeable
batteries with a minimum 8 hour capacity. Cass 1E DC se.lf contained battery
operated lighting units are supplied AC power from the same power source as the
normal lighting system in the area in which they are located.

The brocy ghtin[ system provides i!!umination in the vital areas that include the
main control room (MCR), the whs! support center, the operations support
center, the remote shutdown room, and the stairway which provides access from the
MCR to the remote shutdown room.

M ting in the MCR is provided such that at two carcup' .s of lighting
*

fixtures are powered from different Cass 1E Divuions. %e .gency Eghtingin the |
MCR maintains minimum illumination levels in the MCR durms gactgency |
conditions including station blackout. The ca.ipocy lighting installations which )
serve the MCR are designed to remain operational following a design basis 1

earthquake.

[pf Ughting circuits which are connected to a Cass IE power source are treated as
associated Cass 1E circuits, h 4w . h. w rs ./ p 4.. < - *b <

(d.,g c+r ) .a a.. u u a a. . 2. s ~ .., <.,,...i.

o Cass IE equipment is clusified as Seismic Category L
'

te '

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.261 specifies the inspections, tew, analyses, and associated acceptance

y &pt9@At,
;

criteria for the Lighting Sptem.
k . A*+'.r L h ~ . w ''-'.4a n .J.J U r * E hg $ 4 JE d<m

1

G$ 4. a i t r.,>:

e $J w. k ...g<s./ s A . y sES-* , L . re . k **0 4 n

1 A ,r. y i hsa t a +, a d m d* supuer,.<. .L,-r. . . .
'

, a

&~~p n al'T A b "c .'~A d ^s*'''u' ~ .
'.Y #f^c" y.26

7 u u ,e n. . a ,, u

W MN ut A*u.44*| w N & hm w.-,i A zQ
1. , \ y mnmin.

. _ . _ _ _ __-__ _
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TABIE,17&1 (Comummed)SYSTEM 84+
,

IJGifrING SYSTEM *

CrN--is- %-
_

^

1.s g e -- T . _A- _
1

nema.= c n " = - Imagestimma. Theta. Amstraes Acceptance Critiria ,

4. Ciam lE DC self c-v i.ed b.nery 4.g anyes .te.as4matammlaDC 4. q Clem IB DC mif wal==d benwy '-

operased liglai. unite me provided wie esif essasissa hemory agesmeed hgheima oper sed signingumie em ,.a > > wie ,

.L, haceanes with a ensimman""

meias wis he condmmas. enhag willhe] -

rechargeable beatenes with a asimismaa
~ onmemend t-f" _ ensingmal em 8 hour cepecity.jClass IEW

a ho.r cap. city. Caam IE DC self f ir- ,

sinceriest d'viamsms est power to pg-- ^ ' basesty operased lesbesag umiss
-- - ' bessery operated lighting units r

are supplied AC power froam the samme en manant h@eing syseman. are suppised AC power freen the means -
power soswee as the normaal lightsag

d .wpower source as tee morunal lighting
OfUl''M) syseman in the seen in which deny are ,

syneem in the sees in misch abey are
locmed. CWf f { lacessd. Class IB DC self comemamed

bassary eyersted lightans unies ese earned
as when the nonmal lightang syseesa in
the ases in whsch shey ese tae=aad in

M. _ - t
.

* en the 5. Wishism the MCR ensorgency lightang'

5. Enter 2ency lighting in the . MCR is 5. Tasseng _ will be , _ _-
-

provided such ther as least two circuits emergency h@ sing eyesman in ens MCR sysissa, a test aismal emissa only as she

of lighting fiatures are powered froom by psowedens a test signal in only one equipensi powered fiosa the Class IE

different Class IE Divisions. Qass IB Devisema at a tien. Division under easts

6. The emergency lighting in the MCR 6. Testing of es sumergmacy hebbag 6. Under == = d-nad station ha car e

misintaiem minimouss illu===sion levels sysessa wiBL be passarmed under er- imaa== she essargency lightang ,

in the MCR during - essergency senedmeed semesma hansdoomt h y man is .ahe MCR assamasses
-levels greater shna or espist

coeJitions includes station blackout. es 10 foon-candles.

7. . L.ighting circuits which are mied to 7. . Inspectees of she W Class IE 7. The as-huik === ara =*=d N 1E hghteeg

a Class IE power source are tremad as lighlang cirenses wis he a==&=e d circesite ese identified se ===acian=d Class *

IE cascasses.
associated Class IE circuits. .

.A

-2- is,si.
2.7.26

..

t
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LIGHTING SYSTEM 2.7.26

Add To Design Description and Provide ITAACs

1. Paragraph f6 after associated Class IE circuits add: Independence is
provided between Class IE divisions and also between Class lE divisions and
non-Class IE equipment.

2. Class IE or associated Class IE lighting distribution system equipment is
identified according to its Class IE division and is located in Seismic
Category 1 Structures, and in its respective divisional areas.

3. Class IE or associated Class IE lighting system cables and raceways are
identified according to their Class IE division. Class IE or associated Class
IE lighting system cables are routed in their respective divisional raceways
and in Seismic Ca'* gory 1 Structures.



|4 *

!

Ka>ITIONS FOR CESSAR LIGHTING 9.5.3

1. The criteria for the physical identification of lighting cables and
circuits are consistent with the criteria for physical identification and
separation of Class IE and non-Class IE cables and circuits as described in
IEEE-384 and Regulatory Guide 1.75, which are part of CESSAR, Chapter 8,
Electrical Power Systems.

2. On page 9.5-48, 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 IE equipment.

3. Class IE or . associated C16s IE lighting distribution system equipment is
identified according to its Class IE division and is located in Seismic
Category 1 Structures, and in its respective divisional areas.

|
-

1

4. Class IE or associated Class IE lighting system cables and raceways are !
identified according to their Class IE division. Class IE or associated Class t

IE lighting system cables are routed in their respective divisional raceways 1

and in Seismic Category 1 Structures.

|

|
1

|

|

__.
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CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAC No. 2.7.8 Condensate Storace System Page_i_of 1 *

11 o . Comments Cat. Resolution

1 Figure 2.7.8-1 showed a gate valve with an 1 / ;co ?c.c o f.s r' " d ''

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 alscrepancy.

%

By: Georqe Y. Cha Resolved by: L v ni.s
*

01/28/1994
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SYSTEM 80+"

h )Q
g -
I

h'[&dM50
.'

I

CoorTAINMENT I ASME CODE SECTION W CLASS]

| LLLl' m |
I ~" D |

e
*'" " mv q \

V'/ tisN = = 4 585j z jL
'

sp i WYP, Ass,

' - ' secTI e /"
_

,

bb MAIN STEAMg

"M
{ => g h

' * * *-

,.Sa ,
_

e a
~ **

|rgg-s 7 a,
__

INQZELE g 4 s

E a ga| _ __ .,
-

rROu STEAM ,,

GENERATOR 64 -

NO.1 [3 MSsVS FC
Msty :

'

.= _

/ TowRmNE--

MRATOR. m ars.

! CD i fuM7 Tub & wYmNE
svPAss SYSTEM' Marv -

| BYPASS

| [E
I

NOTE:

1. NOT LESS TMAN 5 W$$V WILL BE
INSTALLED FOR EACH STEAMUNE

2. ASME CODE SECT)ON 111 CLASE COMPONENTS
SHOWN ON THE F)GURE ARE SAPITY-RELATED.

3. SAFETY RELATED ELECTTUCAL COMPONENTS AND
EQU1PMENT SHOWN IN TNis FKEURE ARE CLASS IL

G THE ASME CODE SECTION 111 CLASS BREAK OCCURS
AT THE DISCHARGE OF EACH MSSV.

G PRIMARY TD SECONDARY LEAKAGE MOpfTOR IS
NOT SAFITY. RELATED

FIGURE 2.8.2-1
MAIN STEAM SUPPLY SYSTEM

**
(ARRANGEMENT SHOWN FOR ONE STEAM GENERATOR)
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CESSAR naincmon P/Q M?
|
1

|
1

10.4.2 MAIN CONDENSER EVACUATION SYSTEM

10.4.2.1 Desian Bases

The Main Condenser Evacuation System is designed to:

A. Remove air and other noncondensible gases from the
condenser.

B. Maintain adequate condenser vacuum for prdper turbine
operation during startup and normal operation.

|
The system is designed to prevent uncontrolled release of !

radioactive material to the environment in accordance with
,

10CTR50, Appendix A, General Design Criteria (CDC) 60 and 64. j

System components conform to the requirements of Regulatory
Guides 1.26 and 1.28 and Heat Exchange Institute-(HEI) " Standards |- .|
for Steam Surface Condensers." |

y (w 4 rzr to w a C N b PM<,
j

10.4.2.2 System DescriDtion

The Main Condenser Evacuatio ystem is shown in Figure 10.4.2-1. -|
The Main Condenser acuation System consists of four skid * T
mounted vacuum pumps which are used to pull a vacuum on the main / ;

condenser. The vacuum pumps are used for both hoqqing and_ / w
holdings modes of condenser operation.f Thc ccR nrer c'1:c"=*4nn Q
syst+m censists-of--four-- packaged / sk-id -mounted -vacuum pump un-itsJ m

3nd-4nterg.or.nectintf piping.fHormally three vacuum pump units are q,
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
5 to 10 in. Hg. absolute. The holding mode is used when these
pressures are reached to reduce the condenser pressure to its
operating value and hg ..aintain the condenser operating.
pressure and provide dera no ca abilities during normal plant F9 %
operations. p

The condenser evacuation system design provides a normally
operating vacuum pump unit for each of the three condenser
pressure zones 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 f rom the condenser shell, compress and
discharge them through an individual line from the discharge
nozzle of each vacuum pump unit to a common header routed to the
unit vent.

4

Amendment Q
10.4-7 June 30, 1993

.

c - , -- , - - - , ,, , . . . . , ,
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CE SYSTEM 80+ ITAAC Independent Review Comments
.s

ITAAC No. 2.8.5 Turbine Bypass System Page 1 of l'
_

No. Comments Cat. Resolution

1 Add acronym (SBCS) to the Abbreviation List 1 f)ccc7c A ( Ev e< yea ( r F O ') '
of Section I.'.

,

- -
-

% _. '

t

2 1

!
:

pry 2*S.y
-

3 3 jug-
,

E

C

.

~ 3 :CDH 775
__

4 CESSAR section 10.4.4.4 2nd paragraph: 1
Replace " Turbine Bypass Control System ggg gggp g ,q, g
(TBCS)" with " Steam Bypass Control System", j )
and (TBCS) WITH (SBCS). as- Pewmo/''' , .3 /' h

cN P&G 10 '4 -l & s}/'ULD J ?!T4;;

" .5 77AM gyf0f] ro.vnta L .)YSTC 4(SBG)
N* " fl fX2*JE

Gy(PNSrCC.C),#
i

cv a n ta l ..r p i c H
,

fJ ov4LBy: Georae Y. Cha Resolved by: 1

02/03/1994

__ _ - _ . _ _
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CE SYSTEM 80+ ITAAC Independent Review Comments

ITAAc No _2.8.6 condensate and Feedwater Sys_te='t Page.1 of 1

..

No. Comments Cat.

_A
( k'3 ,r h a'" # 'A> C' Fu'#f21 Section 2.8.6 page 2 4th paragraph and 3

Table 2.8.6-1 item 7 discussed ITAAC of g A R G ff rD N d E /C.MOVs with active safety function. According 4. ,(L3j f%g ,

c pygyr v4arer o-N -

to CESSAR Table 3.9-15, none of the MOVs of - -

Figure 2.8.6-1B belong in the " Active" '

category. Please provide rationale for the
, MOV discussion. N# " 17"E

rTEM 7 /r/ Ts1/;* lE- s' ~ 8 6- 1

ma ut. o (?E ['evesco 70
_DC(.C TG "A C 11 VG R" t~ D * ^!

SG VG-fee ~ cG- <R D5 Le r%
REoW 'NM 7 Er vr/E c c-f
11a o S c v s E D D on* cDn
Ac ro tr o s ~ c-e y s w ce Th e3E
Ff0 V fleh AJoT J/9f&ry3

(EL /1 TE=b .

By: Georae Y. Cha Resolved by: . l - c;) vA L

02/04/1994
|

.

.

4 .

),- -- =- -

__ _ _ _ _.

_ _
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CE 80+ ITAAC Ind:p:ndent R; view Coments

ITAAC No. 2.8.7 Stea' Generator Blowdown _ Page J ,. of ._L
,

No. Coments Cat. Resolution

1 CDM 8th paragraph and Table 2.8.7-1, item 4 should I b "d " b e,uij>bou,
It e m)4 f %)( J 8 r-t w c,ny @Fj.1,s.1-taoj

.

ks' be supplemented with a statement that the valves
, 3

also close upon receipt of a containment isolation
actuation signal (CIAS) as described in CDM table rh ;t ) 3.g , 7 o g c t,n @ m b _ % 4 A b

-

/
Nh"ik"j40sdnvcu.~,Ahimtud-g g wee

2.4.5-2 (item 65/66) and CESSAR sections 10.4.8.lf V vntse e tu w:3and 10.4.8.3. rc=.i A c4 a r A e~ t wthe Odu-t,o"
s nu\t retn wc

Q d'

By: George Cha Resolved by:_L b -c u s A.
4
%
e

__
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CE 80+ ITAAC Independent Review Coments of ## ,<c

ALrro .~..

ITAAC No. 2.8.8 (Emeroency Feedwater System) Page _1_ of (, . j
, ' (l?Pr) / '

No. Coments Cat. Resolution
'

I tv. n. .. . . - - - '

-- --a......, a._ s ...n - - - -
y

cufoA%
rna
J VDrto

2
-

O mroe ).
.n- ,- .

*ift s ?C'
3 ps'

( sovae

I

4 Fig. 2.8.8-1: Add symbols for alarms for the EFWST 1\ r.
A --level instruments. They are more important than the

temperature alarms. ggp
-- . . - - .. .. . . . . . . . . ., ,_

5 40

(M Q
s cc v.c y
Ge.

'

6
, ,. r

g | A ( N w te w r* t * *- a

By: S.Malur (504-2963) Resolved by: J - f Av Al

,

I

y

$

9 t

_ __._____._____.________________ ____ _____.________ _ ___.________________ __ ___________ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _
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CE SYSTEM 80+ ITAAC Independent Review Connents

ITAAC Ho.2.9.1 Liauld Waste Manaaement (Rad Prot aspects) Page 1 of I =

No. Ce wents Cat. Resolution

1 Markup for CESSAR Sections 11.1 & 11.2 are attached. 1 (1hdli k I'M"/'* I'"''' "f
T,c inw rh c frce.dy ea,>,wn'-
cc< /:d [r B B-Cfi- /

_

_ .. .
. a s.I

2
i

'
:

'
!

.

1

i

!

,

... ........ . ,
- .

44.-
Offered By: Dean Chaney. R-V (5101975-0229 (2/22/94) Resolved by:

.



CESSAR E!!nficui:n , .

.

TABLE 11.1.1-1

TRITIUM ACTIVATION REACTIONS

| Reaction Threshold Eneroy (MeV) Cross Section ")
,

10 N
j 1) B (n, 20)T 1.0 4.20(+1)mb

7
| 2) Li (n, no)T 3.9 3.85(+2)mb

6
3) Li (n, o) [ Thermal 9.45(+2) barns K

| 4) 0 (n, y)T Thermal 5.50(-1)mb

| 5) B (n, T)9Be 10.4 1.50(+1)mbII

i

NOTES: (a) Threshold cross sections are from References 7 and 8. These are
spectrum - averaged for neutrons of energy greater than indicated
threshold energy.

(b) Number in parentheses denotes power of ten.

Amendment S
September 30, 1993
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'CESSAR Ennnemu

5

liquid effluent in th nrestricted area are within 10 CFR X
20, Appendix B, Table Column 2 W permissible X

,

concentrations.

B. 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 requirements in ANSI /ANS 55.2 and Regulatory
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
radioactive 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.

C. Releases of radioactive 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 liquid waste requires an operator action.
Prior to release through the plant discharge, radioactive
liquid waste is sampled. The LWMS is also provided with a
radiation monitor which monitors 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 LhMS.

D. Accidental releases of radioactive 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 LhWS and the Radwaste Building are designed so there is
no liquid release to the environment due to a LWMS failure
or leak. In 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 j

radioactive liquid to the environment by this mechanism. j

l

Amendment U |
11.2-2 December 31, 1993 j

i

_ _
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CESSAR !!ninemeu .;,
,

l
i

1

/

11.2.6.1 Felease Points

All discharges from the LWMS subsystems of detectable |

radioactivity are made through a common discharge header. The
LWMS is designed with the capability to simultaneously discharge ,

any or all of the radioactive liquid waste water from the LWMS |

subsystems' collection and/or waste monitor tanks and the |
'

condensate cleanup system neutralization tanks, as appropriate,
-single dedicated discharge point. The setpoints onthrough a

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 radioactive liquid effluent from the respective LWMS |

collection or waste monitor tanks and radiation monitor located i

downstream of the condensate cleanup system neutralization tanks
discharge, will be provided by the COL Applicant. The COL !

'

Applicant will develop the setpoints for radiation monitors on
each of the discharge lines at the common plant discharge header
for radioactive liquid effluents. Developr.ent of these setpoints ,

is discussed in Section 11.5. All releases are monitored prior 1

to dilution and discharge. Complete mixing of liquid waste with |

the dilution flow prior to discharge is assured by combining the j

| two flows well upstream of the respective discharge point.
|.ilution FactorsD11.2.6.2
\

The dedicated liquid waste dilution flow can vary depending on j
the number of Liquid Waste Dilution Pumps that are operating.
For the purpose of dose evaluations, an average dilution of 100 j
CFS is assumed for all release points for potentially radioactive ,

liquid effluent. The 10 CFR 50, Appendix I analysis for-the
liquid 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 blowdown, and/or |

site specific dilution flow parameters (e.g., site specific jc.
hydrology); j

l

but the discharge point is assumed to be located on a receiving 1

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, j*

|
Table X

2- 6omme A |
i

I

Amendment U
11.2-14 nar-amber 31, 1993

i



CESSAR ESincam,.
.

C. Results and Conclusions
The concentration of the liquid effluents at the plant discharge
is shown in Table 11.2-5. The resultant concentration at the

discharge is less than the Effluents Concentrations X
plant 20)1001 - 20.2402,specified in 10 CFR 20, Appendix B of Sections X
Table 2, Column 2 _guid^M w .

.

Amendment U
11.2-18 December 31, 1993

|
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CE 80+ ITAAC Independent Review Cocnents

ITAAC No. 2.9.1 l_icuid Waste Manaaement (mechanical aspects) Page 1 of 1

No. Cornents Cat. Resolution f

V'Th clDiyTT's nuth =sp*cicJcraplwa as)A'*# ''
I Hark-up for design description and TAAC-is -

CAM i~ sir}ec On -
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.

conlyshenc"

s .r k.p t ,e n ,
,1csc ,3 M C F . ' LS- - -

-s,k e> (.

/s\cl(~ lect J oc{'; nhufTJ-fiQ)M #J A/}
~~

/
s j2tcm FeI 4 ApIc.nrsen Sq;-Q( us

2 Editorial SSAR mark-up attached. 3 4'F%)il/h acl'lotsal SSAM mC*r k u/>.
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2.9.1 LIQ 51Eh1ANhGEMEN f SVSRM

Design Description

De Liquid Waste Management System (LWMS) is used to collect, segregate, store,
process, sample, and monitor radioactive liquid waste. De LWMS is non-safety-
related with the exception of the containment isolation valves and piping in between
covered in Section 2.4.5.

De LWMS is located in the radwaste building.

De 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. Rese four subsystems segregate liquid waste into high level waste, low
level waste, laundry and hot shower / chemical waste, and the containment cooler
condensate waste.

The high level waste subsystem has 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.

ne laundry and hot shower / chemical waste subsystem has filters, demineralizers,
provisions for batch sampling, and piping for mfs of hsiy ;sN
showerkh-bLwates-arec 6 Isc -westeatrs3 for further processing.
reci rc n)t, h ow h j teg %d

The containment cooler condensate subsystem has tanks to collect containment cooler
condensate. He discharge from the tanks is monitored for radioactivity. Although
not 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 Dow instrumentation.

}
De LWMS subsystems have collection and storage capacity to process waste volumes

__

expected during normal operation and from anticipated operational occurrences.

Displays of the LWM3 instrumentation shown on Figure 2.9.1-1 exist in the main
control rcom (MCR) or can be retrieved there.

Controls exist in the MCR to open and close the power operated valvefshown on X

Figure 2.9.11.

He valv(with the response position indicated on Figure 2.9.1 1 change / position to x

2.9.1 .1. tan

_ . . _
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SYh?.M 80+" TABLE 2.9.1-1

- LIOUID WASTE MANAGEMENT SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Comtnitment Inspections. Tests. Analyses WWance Criteria

' l. The Basic Configuration of the Liquid 1. Gspection of the as-built LWMS 1. For the cu-, _sts and equipment

Waste Management System (LWMS) is configuration will be conducted, shown on Figure 2.9.1-1, the as-built
LWMS conforms with the. Basicas shown on Figure 2.9.1-1.
Configuration.

2. The ASME Code Section Ill LWMS 2. A pressure test will be conducted on 2. The results of the pressure test of the

components shown on Figure 2.9.1-1 those cc-3ats of the LWMS ASME Code Section III components of '-

retsin their pressure boundary integrity required to be pressure tested by ASME - the L%WS conform with the pressure

under intemal pressures that will be Code Section III. testing acceptance criteria in ASME
Code Sation !!!.experienced during service.

3. The LWMS subsystems have collection 3. Analysis of the as-built LWMS 3. An analysis exists which concludes the

and storage capacity to process waste subsystems' processing capability will LWMS subsystems have collection and

volumes expected during normal be performed. storage capacity to process waste

operation and from anticipatet volumes expected during normal
operational occurrences. operation ad from anticipated

operational ecurrences.

- 4; Displays of the LWMS instrumentation 4. Inspection for the existence or 4. Displays of the instrunentation shown

shown on Figure 2.9.1-1 exist in the retrievability in the MCR of on Figure 2.9.1-1 exist in the MCR or

| MCR or can be retrieved there. instrumentation displays will be can be retrieved there.

performed.

5. C.mtrols exist in the MCR to open and 5. Testing will be. performed using the 5. LWMS controls in the MCR operate to'

close the power operated valve shown LWMS controls in the MCR. open and close the power operated valve . )(
on Figure 2.9.1-1. A shown on Figure 2.9.1-1.

5,

5

,
. 2.9.1 - 1 '. . tut.n

4
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( SYSTEM 80+" TAH! F,2.9.1-1 (Continued)

LIOUID WASTE MANAGEMENT SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

6 +%Sc. 5 y
6. The valve #with the response position 6. Testing of less of motive power to Air 6. T1[i valve, change / position to the

indicated on Figure 2.9.1-1 changef valve will be performed. position indicated on Figure 2.9.1-1d

position to that indicated on the Figure [ upon loss of ox>tive power.
upon loss of motive power.

7. *Ihe radioactivity monitor provides a 7. Testing of the as-built LWMS discharge 7. LWMS discharge is terminated in
signal to terminate LWMS discharge controls will be performed using a response to a signal simulating that the
when a specified radioactivity level is signal which simulates radioactivity radioactivity level in the waste discharge
reached, levels. line has reached a specified limit.

.

.

1

2.9.1 -2- isoi-s3 .

4'
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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. j

11.2.2.2.9 Condensate Cleanup System Waste

The radioactive liquid 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.from-

Separate piping is provided the neutralization tanks, which X.,
are located in the Turbine ing, 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 taH 1 designed to be
of sufficient height to contain maximum expecte siquid inventory
in these tanks. A dry sump is also provic d 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. O Laupdry_and Hot ShoyerJ ank
W neb hi h@ $ he Wr W4 JNU

The laundry and Tower 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 |

Q atergent W a collection tank contents and manually divert flowto the 1mdeve-1 subsystem for processir.g, as necessary, based on
sampling result . 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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CE SYSTEM 80o ITAAC Independent Review Coments

ITAAC No.2.9.2 Gaseous Waste Manaaement System - GWMS (Rad Prot aspects) Page 1 of 1

. No. Coments Cat. Resolution

f
1 In Design Criteria # 7 the word " terminal" should be 1 A ']/ *'c -' '

changed to " terminate." A markup copy of the ITAAC
-

is attached.

2 A markup of the CESSAR Sect. 11.3) is attached. A 1 /tf Id -
) C'"'

he rcen t~ [-b led
h' J # " " p / p a d''[S y F M J

'consistent way to state the amount of fuel cladding
, '"" g [ ,, f f.defects needs to be establish, at least four

. Nt-1prceoYdiffe ent phrases were noted in the CESSAR, i.e.,
~

hn - }rt'ck '

failed fuel rate, failed fuel, failed fuel defect,
%C|,' f a of ,monfa intcr#fAc. AC;)and failed fuel fraction, etc.

E

3fiskoweyetNIctslhdA[88Cbcac+w.ly"vheh*Q'
b/'l?""i

f rvc oM l,,,r A ,,cl,1 n < a ? m
$3 e och {- 3I i n

v

..

A /*
.v

Offered By: Dean Chaney. R-V (5101975-0229 (2/22/94) Resolved by:
.

9
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11.3 GASEOUS WASTE MANAGEMENT SYSTEM

11.3.1 DESIGN BASES

11.3.1.1 Criteria and Evaluation

The GhTS is designed in accordance with the acceptance criteria
defined in the Standard Review Plan, Section 11.3. The design

'

criteria are the following:

A. Effluents normally released to unrestricted areas must meet
the limiting requirements of 10 CFR 20 and meet the ALARA
objectives of 10 CFR 50, Appendix I.

The GhTS continuously discharges effluent. Table 11.3-4
provides an estimate of the annual airborne effluent
releases (Ci/yr) based on results from PWR-GALE.
Assumptions used to calculate the annual release rate are
discussed in Section 11.3.6. This estimated annual release
rate is used to calculate the estimated annual dose to the
maximum individual. These results are listed in Tablo X

-5. This analysis assures that effluents during normal.

operation and anticipated operational occurrences meet 10
b CFR 50, Appendix I objectives.

The GkHS is designed to ensure that normal releases to
unrestricted areas are within 10 CFR 20, Appendix B of
Sections 20.1001-20.2402, Table 2, Column 1 effluent
concentrations based on the design basis source term.
Section 11.3.8 provides a detailed discussion regarding the
methodology used to calculate the concentration of the
effluent at the Exclusion Area Boundary. The results of
this analysis assure that the concentration of the effluent
are within 10 CFR 20, Appendix B,$ Sections 20.1001-20.2402 )(
Table 2, Column 1 Ef41uentencent7 rat-ions.

hmds
B. The system must contribute to meeting the performance design

objectives in that it should not interfere with normal
station operation including anticipated operational
occurrences.

The GhTS is a non-nue ear safety related system. It has no
accident mitigation functions. The GhTS is designed in
accordance with x4pirantF in ANSI /ANS 55.4, Regulatorys
Guide 1.143 and 1.140. This includes the following
features:

1. The GWMS is designed to preclude a buildup of an
i

i explosive mixture of hydrogen and oxygen which could
impact the operation of the plant.

|i

| F. The GWMS is designed with sufficient capacity and
~

| redundancy to accommodate an increase in demand during
normal operation of the plant.

Amendment Q
11.3-1 June 30, 1993
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C. Releases of radioactive 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 GhTS is provided with radiation monitors which monitor ,

the discharge from the charcoal adsorber beds upstream of
the discharge to the Nuclear Annex Ventilation System. The

'GWMS discharge is automatically isolated if the discharge
| limit (10 CFR 20, SectionK 2h iG^^ ^^ 2402) will be &

exceeded. Section 11.5, Radiation o ih ring System,
provides a detailed discussion regarding the radiation
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 (ODCH). This setpoint is based on
the instantaneous dose rates in unrestricted areas due to
the release of radioactive materials released via gaseous
effluent. This setpoint ensures that the instantaneous dose
rates offsite are less than the following:

Nobles Gases 500 mrem /yr total body; 3000 mrem /yr
skin

Others 1500 mrem /yr to any organ

D. Accidental releases of radioactive materials from a single
component of the GhTS must not result in offsite doses which i

[ exceed the guldeMnes of 10 CFR 20, Section 20.1301.
dor e. Lt *nh .,

.

Section 11.3.7 provides a discussion of the analysis of a !

single component failure of the GhTS. 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 j
failure of a GhTS component is within the gwidelines of ix

| 10 CFR 20, Section 20.1301. dobe ltmk |
|

E. The system must also contribute to meeting the occupational )
exposure design objective by keeping operation and |

'

maintenance exposure ALARA.
)

The GhTS 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 GhTS will set ALARA
objectives.

F. 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, 1993
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11.3.1.2 Codes and Standards

The GWMS is designed in accordance with the guidance of |

Regulatory Guide 1.143 from applicable regulatory positions (C.2, !
I

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.

|

1. The GWMS is designed and tested to the codes and -

standards listed in Table I supplemented by regulatory g
positions 2.1.2 and 4 Qept dryg G4(de / M5

2. Materials used for pressure retaining portions of the
GhTS 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 radioactive
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 Annex and in the main control |
room to high alarm on 1% oxygen concentration.

3. The Nuclear Annex houses the charcoal adsorber beds,
which delay the release of radioactive gaseous waste
from GWMS. The foundations and walls of structures
housing the GWMS are designed to meet the requirements
specified in regulatory position C.E. The Nuclear
Annex is designed as a seismic Category building and

is designed to withstand a plant safe Shutdown
Earthquake (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 leckage. In addition, sufficient
space is provided to facilitate access, operation,
inspection, testing, and maintenance to maintain
personnel exposures ALARA in accordance with Regulatory

.8 guidelines.Gui&. 8

2. A qw lity 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, 1993
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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. |

11.3.2.2.2 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 continuously 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 controlled vent system and
equipment drains are closed or provided with loop seals to limit
the escape of radioactive gases. The GhTS consists of welded
piping to the greatest extent practicable. Flanged joints are
kept to a minimum.

11.3.3 SAFETY EVALUATION

The GWMS has no plant safe shutdown or accident mitigation
function. It is demonstrated in Section 15.7 that accidental
releases, when evaluated on a conservative basis, are not g
expected to exceed theAlimits of 10 CFR 20.

d etd.,

11.3.4 INSPECTION AND TESTING REQUIREMENTS

The GhMS is tested to leak rate limits specified in ANSI /ANS
55.4. The sum of the leak rates from all individual components
located within a zone does not exceed the zone totals in ANSI /ANS
55.4.

11.3.5 INSTRUMENTATION REQUIREMENTS

Table 11.3-3 provides a list of instrumentation for the GkHS .
Additionally hydrogen detectors are provided in compartments
containing off-gas systems under pressure and where hydrogen
leakage may occur. Detection of hydrogen causes the GhTS 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
equipment operated manually, remote .nanual hand switches with
status lights are provided for all frequently 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



.- . _. . -- . - - . - . - . ~ . ..- _

~

CESSAR1!n%me .j,

!

I

The accident is . described as an unexpected and uncontrolled
release of radioactive Xenon and Krypton gases from-the GWMS
resulting from an inadvertent bypass of the main decay portion of
the charcoal adsorber beds. It is assumed to take as long as 2
hours to isolate or terminate the release. ;

11.3.7.2 Analysis of Effects and Consecuences

A. Bases -

The bases for the estimated asximum offsite concentration of
the gaseous ef fluent resulting from a leak or failure of the
GWMS are as follows:

1. The design basis airborne ef fluent source term is based
I*- M on 1% f ailed fuel' Tate in accordances.with the Standard

.t Review Plan Branch Technical Position ~(3TP) ESTB 11-5.'
E ,, n The BTP ESTB 11-5 method adds the accident inducedg

(1 charcoal unit bypass leakage to the source term for
i

tm ', normal operation; both accident source contributions,

pl dot are calculated based on a 1% failed fuel rate
"t g'lassumption.p

IM In the absence of site specific meteorological data and.

site Exclusion Area Boundary (EAB) information, _the

([g D [\ short-term 2-hour accident atmospheric dispersion

9. factor, corresponding to a distance'of'approximately-+

0 0.5 miles from the station vent,is assumed to be
1.00x10~3 s/m. This is consistent with the dilution |3

factors provioed 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 it failed ~

|fuel RCS equilibrium concentration, calculated using '

the ' Combustion Engineering DAMSAM computer code and
presented in Table 11.1.1-9, by the RCS equilibrium j

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.

'!
1

Amendment R l

11.3-12 July 30, 1993 |
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5. Particulates and radiciodines are assumed to be removed
by pretreatment, gas separation, and intermediate
radwaste treatment equipment. Therefore, only the
whole body dose is calculated in this analysis.

B. 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 equilibrium concentration with continuous
degassing based c:. 13 f ailed fuel fraccion 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 release
of gaseous effluent for the zero minute decay case is
calculated using PWR-GALE 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 consequences for
a GWMS failure, which is consistent with BTP ESTB 11-5, is
as follows:

D={ K(i) xp(i) x x7 . 2 5

whole body dose (mrem)Where: D e

a the total-body dose f actor givenK(1) in Table B-1 of Regulatory Guide
1.109 for the ith isotope (mrem-
n'/pCi/yr)

m the noble gas nuclide accidentQ(i) release rate for the ith isotope
(Ci/yr for 2 hours)

O(i) - (R (i),m+R (i) o} xHF(i)

annual estimated airborne releaseR ( i ),o a
rate for normal operation (Ci/yr)

(Table 11.3-4)

Amendment R
11.3-13 July 30, 1993
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e annual estimate airborne release |R(i),
rate for zero minute decay case
(Ci/yr)

Multiplication FactorMF =

RCS(i) ourgne ,

RCS(i) m, .

= short-term 2-hour accidentX/Q
atmospheric dispersion factor at

3EAB (sec/m )
= 1.00x10'8 (Section 2.3) |

7.25 m conversion factor for 2 hour
release (pCi-yr /Ci-event-sec)2

C. Results and Conclusions
The calculated whole body dose at the exclusion area
boundary is 49.3 mrem which is within the 500 mrem

acceptance criterion specified in Standard Review- Plan
Section 11.3.

11.3.8 CONCENTRATION OF NORMAL EFFLUENTS

The Gaseous Waste Management System (GWMS) processes gaseous
waste through a charcoal delay system which holdy,u noble gases

and allows them to decay prior to release. The%o ntration at X
the exclusion area boundary during normal operation, including
anticipated operating occurrences, was analyzed to verify it is
less than 10 CFR 20, Appendix B, Table.IT, Column 1. K

1

11.3.8.1 Analysis of Effects and Consecuences

A. Bases

The bases for the estimated concentration of ef fluent are as
follows:

The GWMS continuously discharges at a uniform rate at1.
the design basis source term.

The design basis airborne ef fluent source term is based2.
on 14 failed fuel _ rat _e_ in accordance with the Standard
Review Plan Section 11.3. It is assumed that the
Reactor Coolant System (RCS) is continuously degassed

CVCS during normal operating conditions. Theby thereactor coolant equilibrium 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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3. In the absence of site specific meteorological data and
site Exclusion Area Boundary (EAB) information, the
long-term annual average atmospheric dispersion f actor,
corresponding to a distance of approximately 0.5 miles ,

3from the station vent, is assumed to be 7.2x10-5 s/m. '

This is consistent with the dilution f actors 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 less than PWR-GALE results, the
PWR-GALE concentration is used for conservatism. It is
assumed that differences in the methodology used to I

calculate the reactor coolant concentrations are i

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
pCi/gm is assumed for the 1% failed fuel source term _
for conservatism.

~

|

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.

B. Methodology

To calculate the concentration at the exclusion area
boundary, the source term is based on the output from the I

computer code DAMSAM computer code. This code is used to I

calculate the reactor coolant equilibrium concentration with I

continuous degassing based on 1% failed fuel fraction in
accordance with Standard Review Plan Section 11.3. The
resulting reactor coolant equilibrium concentration is i

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 aM 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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C. Results and Conclusions

The concentration of the gaseous effluents at the EAB is
shown in Table 11.3-5. The resultant concentration at the
EAB is within the Maximum--Petui=sibhr; goncentrations g'
specified in 10 CFR 20, Appendix B of Sdetions 20.1001-
20.2402, Table 2, Column 1,guideliTres.

g f {$tue.-

Amendment U
11.3-17 December 31, 1993
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TABLE 2.9.2-1 (Continued)i SYSTEM 80+
!

GASEOUS WASTE MANAGEMENT SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

j Design Commitment Inspections. Tests. Analyses Acceptance Criteria

|
! 7. The radioactivity monitor provides a 7. Testing of the as-built GWMS discharge 7. GWMS discharge is terminated when

| signal toy :- if GWMS discharge controls will be performed using a the simulated radioactivity level in the

when a specifief radioactivity level is signal which simulates radioactivity discharge waste line reaches a specified

reached. I levels. limit.

.

.

2.9.2 -2- nos.n



CE SYSTEM 80+ ITAAC Independent Review Coments

ITAAC No.2.9.3 Solid Waste Manacement Sys (Rad Prot aspects) .

Cat.f .$ " R"m fdbo N * ~No. Coments

1 -
,

! .p A

b
2 y

,

1

cd
,9

>lsAwr& -

'~"v''' 't l''f' '. - - - - u"
.. . , . 3., ..u n . ie 3. i _

yi[[htorfdaac,[[zr'In addition to other editorial comments, the 13 c
statement in Section 11.4.7, paragraph D, is totally I #7/ip

IL i

t dC'" # p t.7 hts ':

-in error when used in reference to a " restricted or gf

kunrestricted" area. This statement should be 6 et b c'" /3 8 g MW Wg)D I changed to conform with the requirements of 10 CFR & cben _ **
y ' lldMb #I U *

<[Ms. , i, f1TTMN/ Part 20.1301 concerning dose limits for the public. e 5 .

A markup for CESSAR Section 11.4.1 is attached. loFj 2

cess AR.:bc se Don ,5fy;c cet WrC H "K
~

.<bo n forcomroesigkra ojd*I# NiIb b##Resol
h '" * I T '' # "##"E##EW(~#

rMacelridi p cban 'C+ iJ~g i . g.1

S[N?f5''Y$ 5 W p$$$)fr Scf h 91n rk ''I N I * *" D~'
Y

eCL sp sc 3 n Iht.- smbjettuncx .p; (sw g c ,4 jowc yo pes jyg feySo yensjy9.y ghec-2/22/94) Resolved by:Offered By: De n Chaney. R-V (510)975-022
NTVI Y'I

s Mon yat4>. H} ova vst' cww.rwr %gifh []g[n) 4es.13 on)y~Wilh inCd s>b)s he.~lcl L" <dwgd ca incl <qddin
U1R ciC& |-c < It i5
ofc'cnCtul {~l ?c - t'9) ']3cs|nul' cr % e9 <~o rn me nb' not (Af)3|IcahY b'

RLs 5 111 tcon ko u.t . g n (FR.qo. 93 y;
V

+
Jc ta orm di11,10 C Fh RO | t MT13 f~

s enc I pre (Y),$ o p.oscth cm,fp enra w Igan ysums a Mmtnn Mose ek&oLt bc ncw* mMksa Shi
ea n

1

_ _ . _ _ - _ . _. _ - _ _ - . _ - _ _ _ _ - _ _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _
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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 fro:n
the System 80+. Radionuclide specific activities for each wagit

Ju dtype are provided in Table 11.4-5. dh ' - ' o

h g J Of/DNonBAFETY EVALUATION Y1

/g% *
11.4.4

.

The SWMS has no safe .sh,utdown or accident mitigation function.
- will not exceedFinaldy, ac~idcntel Gele? m from thic syste O

pCFNO JectioneAccidentalreleasiyduetoar compf:6 Tnt
pggi_y,n,D the'ympsof, 'A 9n.g

p Table.L_L Col' ,,

V failure or SWMS leak v 1 be contained in the Radwaste Building.
.t

QJ id M' i 6

11.4.5 IN ION AND TESTING REQUIREMENTS
C*tfdi%A Process Control Program appropriate to assure that the SWMS Id

operating as intended is developed prior to fuel loading.
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 an 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 control 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 ratio when a batch
of bead resin is to be solidified.

B. Flow and Pressure Indicators
Pump discharge flow and suction metering as well as pump
discharge pressure indication will be provided to properly
control the bed transfer process.

C. 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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CE SYSTEM 80+ ITAAC Indep;nd;nt R; view Coments

ITAAC N3. 2.9.4 Process and Effluent Rad Mon &_ Samalina Sys - PERMSS (Rad Prot Aspectsi Paga 1 er 4

No. Comments Cat. Resolution

OII"3he* Wf Y II * I'*"#O
1 It is noted that the CESSAR refers to this system as 1 s

the Radiation Monitoring System (RMS) and at times
d-[.y a @ lefu/4/7 )* 1M/ ' __

s . .'as the PERMSS. Consistency should be established. .s .-

A markup of CESSAR Section 11.5 is attached.

)M
2 The first paragraph in the DO is an inaccurate l

description of the system's capabilities. The thir&
paragraph is superfluous but gives a better gf
description of the PERMASS/RMS capabilities. A
markup of the DD/ITAAC is attached.

3 ITAAC Design Comitment 8.b (channel separations) I
were not given any inspections / tests or acceptance ,-

criteria to meet. _ _ , ,,

lY -

4 Certain TSC (CESSAR Sect. 13.3.3.1.6) & EOF (CESSAR 1

Sect. 13.3.3.2.5) monitors were not listed in the ~

Table 2.9.4-2 of the DD/ITAAC. Also, the CVCS gas j
stripper " Effluent" monitor referenced in CESSAR
Sections 9.3.4.5.5.1 and 14.2.12.1.20 is not liste r

in the Table. Recomend that all CESSAR reference 6
process, area, and effluent monitors be placed in

M. I
i

the DD/ITAAC Table 2.9.4-2.. A 00/ITAAC ma /rkup is /provided.

5 ITAAC f5 uses the word " exceeds" to determine if a I
imonitor trips when it is suppose to. The monitor -

should trip when it " reaches" the set point, not
some time after it exceeds that point- A markup of f g

the ITAAC is attached / c 7

Offered Dyj Dean Chaney. R-V (510)9 & o279__ 13>221ods omtalved hvi
r

,.
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TAllLE 2,9A-1 (Continued)i. 1
j SYSTEM 80+-
f

|: IIROCESS AND FZISUliNT_RAlllOllLGl_ CAL MONITORING AND SAMPLING SYSTEM
I

Insnections. Tests. Analyses and Acccatance Criteria!
c m

I

Design Commitment inspections. Tests. Analy_scs Acceptance Criteria
_ -

;

8.a) Independence is provided between Class 8.n) Inspection of the as-installed Class |E 8.a) Physical separation exists between Class

IE Divisions, and between Class IE Divisions of the PERMSS will be IE Divisionsin the PERMSS. Physical

Divisions and non-Class IE equipment, perfortned, separation exists between Class IE
Divisions and non-Class IE equipment

in the PERMSS. in the PERMSS.

8.b) Independence is also provided between [ ,'
Class IE Channels and between Class .

1E Channels and non-Class IE
equipment in the PERMSS.

i

e

o

b

n.n.n-3-2.9.4

-- - . . _ _ . - _
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TAH.LE 2.9A-1 (Continued)system 80+7

PROCESS AND EFFLUENT RADIOLOGICAL MONITORING AND SAMPLING SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Design Commitment hispections. Tests. Analyses Acceptance Criteria

ares radiation 5. Testing of each channel of the safety- 5. MCR and local alarms are initiated
5. Each safety-related

monitor channel monitors the radiation related area radiation monitors will be when the simulated radiation level

level in its assigned area, and indicates conducted using simulated input signals. sueeJo-a preset limit. (
re_a rl.<oits respective Main Control Room

(MCR) alarm and local audible and
visual alarm (if provided) when the
radiation level e*eceds a preset lewr.

fe.h band-
6. He following PERMSS safety-related 6. Inspection of the as-built system will be 6. He as-built PERMSS conforms with the

instrumentation shall be provided: conducted. design description.

a. control room intale radiation
monitor (2/intale),

b. high range containment area
radiation awmitor (2),

c. containment atmosphere radiation
monitor (particulate channel only),

d. primary coolant loop radiation
monitors (2).

7. The PERMSS aafety-reIated 7. Seismic analyses of the as-built 7. An analysis report exists which

instrumentation (the control room intake PERMSS safety-related instrumentation concludes that the PERMSS nafety-
related- instrumentation (the controlradiation monitors, high range will be performed.
room intake radiation monitors, high

containment . area radiation monitors,
containment atmosphere radiation range containment ares radiation

monitors, containment atmosphere|

|
monitor (particulate channel), a:nl the radiation monitor (particulate channel),
primary coolant loop radiation monitors) and the primary coolant loop radiation

!

are classified Seismic Category I.
monitors) are classified Seismic
Category I.

u. aim-2- 72.9.4

|

|

.)!

I
. _ _ _ - - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___
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CE SYSTEM 80+ ITAAC Ind:p:ndent R: view Coments

ITAAC No.2.10 Technical Supoort Center - TSC (Rad Prot aspects) Page 1 of _1_

No. Conraents Cat. Resolution

1

2
f

- ~

- - -
-

covereo unuer- 3 nni. z.v.9 _ . _ ,

3 A markup of the CESSAR Sect. 13.3 is attached. h($dt-)
. . . . . . .

Offered By: Dean Chaney. R-V (510)975-0229 (2/22/94) Resolved by: 3[7[7f 1

,

M4 k 3 1

- .- _ -_ . - - - - - _ _ _



,

|
jSSAR nainema

_,

i

i
r |

|

p.3.3.1.6 Habitability
E

including
TSC personnel are protected from radiological hazards,
direct radiation and airborne radioactivity from in-plant sources
under accident conditions, to the same degree as control roomlradiation exposure ;

so far as the maximum permissibleApplicable criteria are ,J |personnel,
is concerned while the TSC is habitable. X
cpecified in 3 General Design Criterion 19, sStandard Review Plan
6.4, and NUREG-0737, " Clarification of TMI Action Plan

Requirements," Item II.B.2. ,ypg,
!

To ensure adequate radiological protection of TSC personnel,
|10C.f% GO

radiation monitoring systems are provided in the TSC. These |

/ cystems continuously indicate radiation dose rates and airborne E
radioactivity concentrations inside the TSC while it is in use
during an emergency.

These monitoring systems shall include
local alarms with trip levels set to provide early warning to TSC
personnel of adverse conditions that may affect the habitabilityable to distinguish the presence og
of the TSC. Detectors are
absence of radiciodines at concentrations as low as 10

microcuries/cc.
the TSC becomes uninhabitable, the TSC plant management I

Reference Section yIffunction can be performed in the control room.
6.4 TSC for habitability details. Control Building HVAC is
discussed in Section 9.4.1.

13.3.'3.1.7 Communications

The TSC is the primary onsite communications center for theIt has reliable voicenuclear power plant during an emergency.
communications to the control room, the OSC, the emergency

operations facility (EOF), and the NRC. The primary functions of
this voice communication system are plant management

communications and the immediate exchange of information on plant E

Provisions for communications with Statestatus and operations.
and local operations centers are provided in the TSC to provide
early notification and recommendations to offsite authorities
prior 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, and intercommunication systems as
appropriate to accomplish the TSC functions during emergency

conditions. The licensee provides a means for TSC
telephone access to commercial telephone common-carrier services
operating

The
that may be susceptible to loss of power during emergencies.
licensee ensures that spare commercial telephone lines to the
plant are available for use by the TSC during emergencies.

Amendment J
13.3-4 April 30, 1992

_ _
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CE 80+ ITAAC Independent Review Coments -

.

ITAAC No.2.12.1 (Main Control Roomi (SMA Mv2ch) Page _L et A,,' -

. . f|sep

No. Coments Cat. Resolutton ~ ] ,

4 W 2 f . . r 5 * n 4 5<3 m w '1 1

Et Gst M **M W M S
- TNC |HINiinunt IMuMTony uST H

-
\

yo ;pgyjfypy Sggf.sp%t ;(c_
Ashould also oe statedithat !&C not listed in the N 8 M # M 5 # # U # D'A/table that are required for the safe operation of
the plant are included in the individual system
descriptions.

2

-_

>

|~
l

By: S.Malur (504-2963) Resolved by:

.. . ..

_ _ _ . _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CE 80+ ITAAC Ind:p:nd;nt Review Coseents

ITAAC No.2.12.1 Main Control Room Ihum hvs aspeth ) Page l_,_ cf 3

No. Coments Cat. Resolution

1 The design description defines the functional
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 comitment I states "The Basic 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.

3

By: D. Desaulniers nov, av... ..w..--,.

(

)



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -- -_ -

'N- a

CE 80+ ITAAC Indep:nd:nt R: view Comments

0ITAAC Ho.2.12.1 Main Control Room Page Z__ of 3
4,

No. Comments Cat. Resolution l
q

4 Design commitment 2, column 2, states that an
availability verification inspection of the as-built
MCR will be performed. The inspection is I
inadequately defined. Provide additional detail to
ensure an inspection consistent with that described
in SSAR section 18.9.1. i

5 Design commitment 3, column 3. Typo -
Change the word "used" to "use." 3

6 Design commitment 3, column 2 states that a
suitability inspection against verification criteria
will be performed. The inspection and criteria are I
inadequately defined. The suitability inspection
and verification criteria should be defined
consistent with SSAR section 18.9.2 to ensure an
adecuate suitability verification is conducted.

By: D. Desau' niers (504-10411 Resolved by:

4

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ __ _ _._ Q
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CE 80+ ITAAC Ind: pend:nt R: view Comments

ITAAC Ho.2.12.1 Main Control Room- Page 1_ of _}_

No. Comments Cat. Resolution
'

t

7
-

!

t

1

i

!

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 described 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 not clear that interface
dynamics are considered part of System 80+ design.
The validation facility should represent the MCR
interface dynamics of the System 80+ design.

By: D. Desavinters (504-1043) Resolved by:

4

1

- __ ____ - . _ - _ .
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I

comment 2.12.1.(1.sys) pass on to CE only the comment on stating that
2nd portion of this "I&C not listed in the
comment. We do not put minimum list which is
the basis for CDD important for i

'material in ITAAC. individual system
Already in SSAR. operation is included

in specific system
descriptions" should

M I$ be passed on to CE.

4 Additionally as was
- done with GE, CE should

gg,/,f ti'-O annotate the minimum
inventory list to
identify specific I&C
that are class 1-E.

6

c

comment 2.12.1 (1.hf) pass on to CE provide additional
commitment to ensure

ggc[ as-built is verified to
conform to CDD
functional organization
description.

...u...., ,o. ..

comment 2.12.2 (3.hf) pass on to CE revise ITAAC to state
that the I&C identified
in Table 2.12.1-1 is a

'(( f L/' " minimum list" and that
the MCR makes 'available
ann. displays, and
controls to operate the
plant and maintain
plant safety.

. . . -..



..
. . .

+.

b

comment 2.12.1 (4.hf) pass on to CE Provide additional
description in ITAAC to
ensure inspection is
consistent with SSAR
description. Attempt
to revise wording to/Ngt. more specifically
" point" to SSAR
description or clarify
what is intended in
availability
verification !
inspection.

~

comment 2.12.1 (5.hf) pass on to CE AFfti fix typo.

comment 2.12.1 (6.hf) pass on to CE provide additional
description for

A $ p' suitability
verification as
suggested in comment
2.12.1 (4.hf) above.

,

i

i

. . . . . . . . . . . .

comment 2.12.1 (8.hf) pass on to CE Validation criteria are I

addressed in SSAR, 1

.

however a stronger
correspondence between/L'pgy,.

I the SSAR validation
criteria and the

'

;

" validation criteria"
described in the !TAAC
should be considerad.

comment 2.12.1 (9.hf) pass on to CE Consider bolstering the !
'definition of dynamic

MNg,
testing and analysis to
specifically include !
the " interface"
dynamics.

,
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CE 80+ ITAAC Ind:pendsnt'Revleu Comments

ITAAC No.2.12.2 JRemote Shutdown Room) (sgs\ces aspech) Page 1 of .1 4'

No. Comments Cat. Resolution

1 The RSR controls and displays are required to be I
hard-wired. This should be stated.

-2

3 ,

4

. . ...__.. .. . ...... -, ..nn... . .
;

o

.

5 it should be stated that the Remote Shutdown Panel. 1

is safety-related and Class IE, or the portions of
the RSR which are safety-related and Class IE should
be described. The 4th paragraph does not do this.

By:_S.Malur (504-2963) Resolved by:_

i

u____-----__--_ _ - - _ _ _ _ _ _ _ - _ - _ _________._____---:-_.- __ _ _ _ _ . - . _ _ _ _ .__ - _ .
.
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1

_.... .. .__

comment 2.12.2 (5.sys) pass on to CE the issue is already
covered in Section
2.5.2 of CDD, however
as was the case with GE
the table of I&C was

A d Cb annbtated to identify
/' Class 1-E equipment.

CE should annotate the
inventory to identify
specific l-E equipment

comment 2.12.2 (l.hf) pass on to CE revise ITAAC to state
that the I&C identified
in Table 2.12.2-1 is a.
" minimum list" and that.s(5I"..;.~ '

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,.

<
j~, e- description. Attempt3,

to revise wording to
more specifically
" point" to SSAR
description or clarify
what is intended in
availability
verification
inspection.

comment 2.12.2 (3.hf) pass on to CE provide additional
description for
suitability..

[((/M verification as
suggested in comment
2.12.2 (2.hf) above.

-



0CE 80+ ITAAC Indep:nd:nt Review Coments

ITAAC H3.2.12.2 Remote Shutdown Room (6kbus cwack) Pags L_ cf 3__ -

No. Comments Cat. Resnlution '

|

I
; 1 The design description states that "The RSR makes

available the annunciators, displays, and controls
to achieve and maintain prompt shutdown . . .
including at least those . . . identified in Table l
2.12.2-1." (Emphasis added) Design comitment 2 is
to make available only those in Table 2.12.2-1. The
design comitment should be revised to indicate that
the RSR makes available the annunciators, etc. to
achieve and maintain prompt shutdown etc. Identify
Table 2.12.2-1 as a minimum list.

2 Design comitment 2, column 2, states that an g
availability verification inspection of the as-built
RSR will be performed. The inspection is
inadequately defined. Additional detail should be
provided to ensure an inspection consistent with
that described in SSAR section 18.9.1.

3 Design comitment 3, column 2 states that a
suitability ~1nspection against verification criteria I
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.

By: 0. Desaulniers (504-1043) Resolved by:

.. _ _. . _ _ _ _ _ _ _ _ - - _ _ - _ _ _ - _ _ _ _ _ _ - _ _-
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CE 80+ ITAAC Ind: pend;nt.Raview Censsents

ITAAC N).2.12.2 Remote Shutdown Room __ Paga 2__ of 3

!No. Comments Cat. Resolution

4

.............3.

5 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
appropriateaess and adequacy of the criteria. The
validation criteria should be defined consistent
with validation objectives described in SSAR section
18.9.3.1

By:D. Desaulniers (504-1043) Resolved by:

u

*y .

_ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - -______ - __ -_ _
_ .
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ITAAC N3.2.12.2 Remote Shutdown Room Paga 3 cf 3
' 9

No. Comments Cat. Resolution

6 Design commitment 4, column 2 indicates that the
validation facility will dynamically represent the i
operating characteristics and responses of the
System 80+ design. It is not clear that interface
dynamics are considered part of System 80+ design.
The validation facility should represent the MCR
interface dynamics of the System 80+ design.

r

C8

By: D. Desaulniers (504-1043) Resolved by:

_ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ . - _ _ _ _ _



---

-_ __ _

,

o a'

_

I, . - . . . . ., ......

1

consent 2.12.2 (5.hf) pass on to CE Validation criteria are |
addressed in SSAR, '

however a stronger
correspondence between,

ef the SSAR validationO ;!,/6 criteria and the
" validation criteria"
described in the ITAAC
should be considered.

comment 2.12.2 (6.hf) pass on to CE Considered bolstering
the definition of
dynamic testing and

hA ~C - analysis to
/T specifically include

the " interface"
dynamics.

-

Y



g-

CE 80+ ITAAC Independent Review Coments

Page 1 of _L 3
ITAAC No. 3.1 (Pipino Design)

-

Cat. Resolution
No. Comments

@rN(ly ag@ ) Add "cm( "' Hoe, de.
1 Page 1: Add " Code, Section l'i," after ASME in the 1

D.or " 5.c.oh III .
first sentence. A ndann Lis + &s nphra. " Asmc " & H e.la My

da.4y y#u 4yaE Cs:(a e3
eo,tv & P <ss > -< Vesse l C. mis .

{k[e]1 (
2 Add a definition for Seismic Category 11 piping.

^)<.
,

3

4
4

F

:' .

'

Resolved by: T .--n-n n
By: S.Malur (504-2963) TD Y-33 f 7

(
|

_ _ . . .

_ _ _ _ _ . _ _ _ - _ _ . - . _ _ _ _ ._ _. . . ..
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CE SYSTEM 800 ITAAC Independent Review Coments
4

ITAAC No.3.2 Radiation Protection Page 1 of 1

No. Comments Cat. Resolution

w///t m [ ent M M M -/4f'CA s m o u/ ed co 4[ Mit! 1 The DD does not properly address what type of
| exposure the plant is designed for. A markup copy k a

,

| of the DD/ITAAC is attached. ,,; t - / g 4
[

.

Acce PT~
~ **n - .

|
|

3 i
e

1

I
1

s

I

s

t

4 [
'

C

s

'

Offered By: Dean Chaney. R-V (510)975-0229 (2/22/94) Resolved by: b J y 74_

.
.

4 & dd + / ,
' 'Ap c

+
h_ _

_ - - -.*2 - t-- r - 9 v' e- - --w
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CE 80+ ITAAC Independent Review Comments g

ITAAC No. 5.0 Site Parameters Page _L of _L.

No. Comments Cat. Resolution

1 As this section does not have an ITAAC, revise the 2 CM) IW, A* WA'$
0 site parameters text to include the following shoald b MG=J * 561.A , "4.,

# (equivalent to section 4.0) "An application for a orpleco.cr ge /e cMy a. sm:. &
combined license (COL) that references the System A m .s % c.6m c4 A sys >
80+ Certified Design must describe how the actual go+ Ms I> sign 36 ti
site location characteristics are bounded by the d<.s m / sow & acmal5W
site parameters." lo cacA c A-chis he._s e

'>bo4nN by -r/u rik (M

I

(.

By: Hai-Bob Wana 504-2958 Resolved by: 'D Tm /T %


