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421.01 OVESTION

You indicate in Section 7.1.2.2, 7.1.2.3 and 7.1.2.4 of your-

FSAR that your statements regarding the applicability of the
conformance of each of your proposed systems with the General
Design Criteria (GDC), regulatory guides and the appropriate
industry standards are included in Table 7.1-3 through 7.1-6.
However, Tables 7.1-3 through 7.1-6 are inconsistent with
Table 7-1 of Section 7.1 of the Standard Review Plan (SRP).
Identify and deviations between Tables 7.1-3 through 7.1-6
of your FSAR an Table 7-1 of the SRP.

,

421.01 RESPONSE

The existing tables (7.1-3 through 7.1-6) were arranged
consistent with the previous SRP = NUREG 75/087, Table 7-1.
However, these tables are in process of being revised with
headings consistent with NUREG 0800, Table 7-1. Since tht.re
is actually less information required (ie, applicability of
regulatory criteria is more specifically refined to appropriate
systems), no deviations are anticipated. BTP applicability
will not be indicated directly in the GESSAR II Tables. However
a note will be provided to reference the response to question
421.02. Assessments for all BTP's in Table 7-1 will be provided
in that response.

(
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421.02 QUESTION

( In Section 7.1 of your FSAR, you do not address the Branch Technical
Positions (BTP) relating to the instrumentation and control systems
listed in Table 7-1 of the SRP and provided in Appendix A to
Chapter 7 of the SRP. Provide a detailed discussion using drawings,
schematics and P&ID's to demonstrate that your proposed design
conforms to the guidance provided in the applicable BTP's, including
Branch Technical Position ICSB 18 (PSB) contained in Appendix 8-A
of the SRP.

s.

421.02 RESPONSE

The following Table provides GE's assessments for all BTP's shown
in Table 7-1 of the SRP and BTP ICSB 18 (PSB):

(Next~5 Pages)
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SRP ASS. sSMENT

RESPONSE TO QUESTION 421.02 PAGE I OF 5SRP NO. REv

TITLE

-

! SRP ACCEPTANCE
DEVIATION JUSTIFICATION

i

(a) BTP ICSB 3: Isolation of low pressure See justification "B.2 and BTP ICSB 3: See Section 7.6.1.5; also
systems from the High Pressure Reactor B.3" Otherwise, no Figures 6.3-6 (HPCS P&ID), 6.3-7 (LPCS FAID)
Coolant System. deviation.

; B.1: Two valves are provided.

B.2 & B.3: Pressure interlocks are pro-
vided in accordance with this requirement.
However, E!2-F042 (LPCI) and E21-F005
(LPCS) do not automatically close on high

' pressure (see 7.6.1.5.D).

B.4: Control Room valve position indica-
tors are provided. -

B.5: HPCS utilizes 2 valves between the
vessel and the HPCS, though return lines
from HPCS to. suppression pool have one
valve in each line.

(b) BTP ICSB 4: Requirements of MOVs in Not applicable to BWR plants. BTP ICSB 4: BWRs do not employ safety
the ECCS accumulator lines (PWR injection tanks with MOIVs.
plants).

(c) BTP ICSB 12: Protection System, trip Not applicable to BWR plants. BTP ICSB 12: BWRs do not employ reactor
point changes for operation with coolant pumps and safety setpoints are
reactor coolant pumps out of service. fixed.

(d) BTP ICSB 13: Design criteria for Not applicable to BWR BTP ICSB 13: BWRs do not employ steam gen-
auxiliary feedwater systems. plants . erators nor auxiliary feedwater systems.

(e) BTP ICSB 14: Spurious withdrawals of hot applicable to BWR BTP ICSB 14: SRP identified single-failure
single control rods in PWRs. pl an ts . rod withdrawal problem unique to PWRs only.

.

*Unless otherwise indicated, all references are in GESSAR II.
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SRP ASS ,SMENT

2 5SRP NO. REv
RESPONSE TO QUESTION 421.02 (continued) PAGE op

! TITLE

J

SRP ACCEPTANCE
DEVIATION JUSTIFICATIONCRITERI A

i

( f) BTP ICSB 16: Control Element Not applicable to GE BWRs. BTP ICSB 16: SRP identifies requirement
Assembly (CEA) interlocks in Combus- unique to Combustion Engineering vendor. i

tion Engineering reactors.
,

(fg) BTP ICSB 18 (PSB): Application of No Deviation. BTP ICSB 18: Valve operations have been
the single-failure criterion to evaluated in the design. If inadvertent,

manually-controlled electrically- operation has adverse safety consequences,
operated valves. two valves are placed in series on the pipe ,

with logic separation such that no single
electrical short can open both valves (e.g. ,

see valves F007 and F008 on Figure 6.7-la).
The power disconnect option is therefore
unnecessary and is not used.

(g) BTP ICSB 20: Design of instrumenta- No Deviation BTP ICSB 20: It is not within the BWR
tion and controls provided to operating design base, to transfer from
accomplish changeover from injection injection to recirculation mode. The BTP
to recirculation mode. is primarily a PWR concern. However, HPCS

suction automatically transfers from its
preferred source (condensate storage tank)
to the suppression pool on receipt of low
condensate water level _or_ high suppression
pool water level signals. See 7.3.1.1.1.1.
C.1 and 6.3.2.2.1. Likewise, RCIC has-

similar transfer (automatically), as
described in 7.4.1.1.D.6 and 5.4.6.1.
BTP ICSB 21: See analysis sections for(h) BTP ICSB 21: Guideline for applica- No Deviation,

tion of Regulatory Guide 1.47. each system for application of Regula- /
tory Guide 1-47. For example,
7.3.2.1.2. A.7 for ECCS.
B.1 & B.2
Individual system components meeting guide-
lines B.1, 2 & 3 of Regulatory Guide 1.47
are annunciated at a single " system out of

OUnless otherwise indicated, all references are in GESSAR II.
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SRP ASS. ,SMENT
SRP NO. REV

3 5
RESPONSE TO QUESTION 421.02 (continued) PAGE op

TITLE

^ ^
CR TERIA DEVIATION JUSTIFICATION

(h) BTP ICSB 21: (Continued) No Deviation BTP ICSB 21: (Continued)
service" window for each division. In
addition, status lights identify which com-
ponent causes the out-of-service condition.
Manual switches are provided to compliment
administrative procedures which cover func-
tions not automatically annunciated. Both
annunciators and status lights are located
in the Control Room immediately accessible
to the operator.

B.3
The operator cannot cancel erroneous indi-
cations. He can silence the horn, but .

cannot clear the window or status lights
until the problem is cleared.

B.4
The annunciators and status lights are not
safety related. However, no safety action
is required by the operator based solely on
annunciator indication.

*

B.5
Interfaces between annunciators and safety-
related logic are optically isolated such
that no annunciator failures could cause
failures of essential safety functions.
Status lights are retained in the divisiona
circuits and are qualified with the panels
housing them. Compliance with Regulatory
Guide 1.75 assures redundant safety system
independence is not compromised.

'Unless otherwise indicated, all references are in GESSAR II.
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SRP ASSusSMENT
SR O. Ev

RESPONSE TO QUESTION 421.02 (continued)
PAGE OF

TITLE

SRP ACCEPTANCE
CRITERIA DEWATIM NSM N M

(h) BTP ICSB 21: (Continued) No Deviation BTP ICSB 21: (Continued)
.

B.6
'ATT indicating and annunciating functions

-

can be tested during normal plant operation. .

(This should be confirmed by applicant.)
(1) BTP ICSB 22: Guidance for application No Deviation BTP ICSB 22: RPS conformance to Regulartor)of Regulatory Guide 1.22.

Guide 1.22 1s addressed in Subsection
7.2.2.2.A.1. RPS conformance to IEEE-279
is addressed in Subsection 7.2.2.2.C.1.
Corresponding conformance sections for
ECCS are 7.3.2.1.2. A.3 and 7.3.2.1.2.C.1
respectively.

(j) BTP ICSB 26: Requirements for Some RPS inputs come from See Subsection 7.2.3; the analysis on theReactor Protection System anticipatory devices mounted on non- use of RPS inputs from devices mounted ontrips. seismically qualified equip- nonseismically qualified equipment and/or
ment and/or located in non- located in nonseismically qualifiedseismically qualified enclosures has been accepted per three
enclosures, safety evaluation reports:

(1) NUREG-0124 (supplement to NUREG*

75/110) " Safety Evaluation ~ Report,
GESSAR 238 Nuclear Island Standard1

Design Supplement 1", September 1976,
pp. 7-78, 15-3,4.

(2) NUREG-0151, "SER, GESSAR 251, Nuclear
Steam Supply System Standard Design",'
March 1977.

(3) NUREG-0124 Supplement 2, January 1977.
pp. 15-1,2. -

* ess otherwise indicated, all references are in GESSAR II.
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SRP ASS. sSMENT
SRP NO. REv

~ 5 5
RESPONSE TO QUESTION 421.02 (continued) PAGE OF

TITLE

^ ^"
CRITERI A DEVIATION JUSTIFICATION

(j) BTP ICSB 26: (Continued) The above reports include data for ger,eric
238 and 251 BWR/6 designs. This analysis
considers turbine trip, generator load
rejection trip and recirculation pump trip
(RPT).

Generally, GE requires all hardware con-
tributing to scram be qualifled per IEEE-
279 (7.2.2.2.C.1). Where exceptions are
taken by customer /AE (i.e., TVA's turbine
control valve fast closure and turbine stop
valve closure and turbine stop valve closure
sensors), isolation is provided to protect
the integrity of the RPS.

.

.

*Unless otherwise indicated, all references are in GESSAR II.

.
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421.03 QUESTION
,

In Section 7.1.2.10.18 of your FSAR, you provide information
regarding the conformance of your proposed design with the '

guidance provided in Regulatory Guide 1.75. Discuss the details
of your separation criteria fo. protection channel circuits,
protection logic circuits and nonsafety-related circuits using
one-line drawings, schematics or other drawings as appropriate, in
light of the guidance provided in this regulatory guide.

421.03 RESPONSE

Details of the separation methods and techniques are provided in
GESSAR II, Chapter 8, as required by Regulatory Guide 1.70,
revision 3 (See Subsections 8.3.1.1.5.1, 8.3.1.3 and 8.3.1.4).
Also, in conjunction with PGCC separation, see the tiRC approved
topical report = NED0-10466-A, as referenced in GESSAR II,
subsections 7.1.2.10.18.E,7.7.1.9.A,7.7.2.9.B,8.3.1.4.1.2(6),
and 8.3.1.4.2.3.2(8).

(

4
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421.06 QUESTION

We have recently issued Revision 2 to Regulatory Guide 1.97
reflecting a numbe of major changes in our position on
post-accident instrumentation. Discuss your conformance
with this revised regulatory guide.

421.06 RESPONSE

A GE Assessment of Regulatory Guide 1.97 is provided in
Appendix 1D as indicated in Subsection 1.1 of GESSAR II.

i

L
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421.07 QUESTION

In footnote 2 to Appendix A of 10 CFR Part 50, we require the
assumpution that: " single failures of passive components in
electric systems should be assumed in designing against a
single failure." Accordingly, discuss how you consider passive
failures in all safety-related instrumentation and control
systems in your proposed facility. Provide assurance that
passive failures were included in a failure mode and effects
analysis (FMEA) performed in response to the concerns identified
in Question 421.08.

421.07 RESPONSE

! Single failures of passive components in electric systems are
assumed in the design of safety systems. Passive components ,,,,,
used in safety systems are not requried to undergo mechanical 74L pe/WasWe
motion or a change of state, however they are required to f w ided / fee'naintain the structural integrity. These components are des /s,of t=e'

qualified for safety application. Independent and redundant 54fets syste=o,
component, loop or subsystem has been provided for active as
well as passive components used for *all safety-related instru-
mentation and control systems,lis based on the consideration of
the single failures, For detail discussions see Section
7.1.2.11.8 of GESSAR II.

Passive electrical failures have been included in the GESSAR II
FMEAs, in Appendix 15c. Passive mechanical failures (pipe break,
vessel rupture, valve body failure, pump casing rupture) have
not been included. The latter have not been included principally
because of their low probability of occurance. In addition, if
passive mechanical failures had been included in the FMEAs they
would only have been included on a long term basis where their
failure could affect safe shutdown. Once the reactor has reached
cold shutdown, a passive mechanical failure can be compensated
for in so many ways that analysis of such failures in the FMEAs

| was not felt to be very useful.

i

i
.

|

|

|
i
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421.08 QUESTION

We state our position in Section 7.3.2 of Regulatory Guide 1.70
that a FMEA should be a detailed analysis demonstrating that tne4

appropriate regulatory requirements have been met. However, it
is not clear in your FSAR if a FMEA addressing all credible
failures has been performed. Verify that the appropriate FMEA's
have been performed and address the following:

a. The FMEA is applicable to all ESF equipment.

421.08 a RESPONSE

In accordance with Regulatory Guide 1.70, Appendix 15C provides
for FMEAs on selected systems of Chapters 6,7 and 9. There are
a total of 32 FMEAs; either completed in detail in Appendix 15C
or identified as requiring the Applicant to provide. In addition,1

. several interfacing systems are identified as requiring FMEAs to'
be provided by the applicant. The combination of the FMEAs
detailed in Appendix 15C and those identified to be provided by,

! the applicant is applicable to all ESF equipment.
| 421.08 b QUESTION

b. The FMEA is applicable to all design changes and modifications
to date.;

421.08 b RESPONSE

| As presented in Subsection 15C.0.6 the FMEA system-defining
documents (electrical, instrumentation, and control drawings,
and piping and instrumentation diagrams) utilized in conducting

; the FMEAs are annotated versions of the corresponding documents
i listed in Table 1.7-1. However, some of the Table 1.7-1 documents

were revised (updated) after the FMEAs were completed. In each
j case the impact of the document update (s) was assessed and it
i was detarmined that the FMEA results were still valid.

421.08 c QUESTION
i

i c. Provisions exist to assure that future design changes or
: modifications are included in the FMEA.
i

421.08 c RESPONSE,

i To assure that future design changes or modifications are included
i in the FMEAs, a statement will be added to Subsection 15C.0.6 that
i commits the Applicant to assess the impact of future design

changes or modifications, on the validity of the FMEA results.
| This will also be added to section 1.9 as an interface requirement.
1

i

i

i

||

|
|
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421.09 QUESTION

Identify any nonsafety-related electrical equipment which
is assumed in Chapter 15 of your FSAR to successfully
operate to mitigate the consequences of anticipated
operational occurrences and accidents. For each piece of
equipment identified, provide the corresponding anticipated
operational occurrence (s) and accidents for which that
equipment is expected to function.

421.09 RESPONSE

Analyses in FSAR Chapter 15 make no assumptions concerning
successful operations of any nonsafety-related equipment to
mitigate the consequences of anticipated operational occurences
and accidents.

|

!

!

,
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421.10 OVESTION

( In Section 7.1 of your FSAR, you identify. systems designed and
built by you and systems designed by you and built by others.
For the latter, discuss the design interface documents.

421.10 RESPONSE

This issue was closed at the GE/NRC meeting October 14, 1982
in Bethesda, Maryland. It was agreed that GE will revise Table
7.1-1 to show GE involvement in both " Designer" and " Supplier"
columns for all systems listed except the " Pressure Regulator and
Turbine Generator System, which is both designed and supplied
by the utility applicant. Interfaces are documented in the
systems elementary diagrams: Appendix 7A.

(

,

1
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Table 7.1-1

DESIGN AND SUPPLY RESPONSIBILITY

Systems Designer Supplier

Reactor Protection System

Reactor Protection System (RPS) GE GE

Engineered Safety Featured Systems

Emergency Core Cooling Spray (ECCS) GE GE

High-Pressure Core Spray (HPCS) GE GE

Automatic Depressurization System (ADS) GE GE

Low-Pressure Core Spray (LPCS) GE GE z
CO

." Low-Pressure Coolant Injection (LPCI) GE GE py
Y Containment and Reactor Vessel Isolation Control GE GE/U $$
d System (CRVICS) WW

Main Steamline Positive Leakage Control System (MSPLCS) GE GE/U $U
Containment Spray Cooling (CS-RHR) GE GE

Suppression Pool Cooling (SPC-RHR) GE GE

Suppression Pool Makeup System (SPMU) GE bf[U
6#/Containment Combustible Gas Control System (CCGCS) GE /U

Standby Gas Treatment System (SGTS) GE 66dJj

Shield Building Annulus Mixing GE 66[U

66[USecondary Containment Isolation Control System GE

Containment Isolation Valve Leakage Control Systems
u

6f[U yyAir Positive Seal (APS) GE

6E[UWater Positive Seal (WPS) GE .o

wS
_

i
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Table 7.1-1

DESIGN AND SUPPLY RESPONSIBILITY (Continued)

Systems Designer Supplier

Standby Power System

66[UIIPCS Diesel Generator System GE

6E[UEmergency Diesel Generator System GE

6E[UDiesel Generator Auxiliaries GE

GE[UEssential Service Water System (ESWS) GE

GE[UESF Area Cooling System GE w

Pneumatic Supply System GE 6E[U =

Main Control Room IIcating, Ventilating, and Air Conditioning GE GE/U $o
." System O@
Y $
a xx
* Systems Required for Safe Shutdown ss

1 mH
Reactor Core Isolation Cooling (RCIC) System GE U/GE g
Standby Liquid Control System (SLCS) GE U/GE $
RHRS/ Reactor Shutdown Cooling System GE GE/g
Remote Shutdown System (RSS) GE U/GE

Other Safety Systems

Neutron Monitoring System (NMS)

Source Range Monitor (SRM)2 GE GE

Intermediate Range Monitor (IRM) GE GE w
xw

Local Power Range Monitor (LPRM) GE GE @by
8

-

w-

1 J
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Table 7.1-1

DESIGN AND SUPPLY RESPONSIBILITY (Continued)
;

Systems Designer Supplier

Average Power Range Monitor (APRM) GE GE

Traversing Incore Probe (TIP) 2 GE GE

Process Radiation Monitoring System (PRMS) GE GE,/gj
Rod Pattern Control System (RPCS) GE GE

! High-Pressure / Low-Pressure Systems Interlock Function GE 64/U
#

! Recirculation Pump Trip (RPT) System GE GE/U N

Fuel Pool' Cooling and Cleanup System GE 6([U "

Drywell/ Containment Vacuum Relief System GE 6([U Q', Containment and Reactor / Auxiliary / Fuel Building Ventilation GE GE[U N$r

$ and Pressure Control System yy* Containment Atmosphere Monitoring System GE/U U/GE ss
asSuppression Pool Temperature Monitoring GE .66/jU Q

Reactor Vessel Instrumentation (partial) GE GE $

Control Systems Not Required For Safety
Reactor Vessel Instrumentation (partial) GE GE

Rod Control and Information System

. Rod Movement Control GE GE|

Recirculation Flow Contro'l System GE GE
Feedwater Control System GE U/GE w

$$
* e.
.

-
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Table 7.1-1

DESIGN AND SUPPLY RESPONSIBILITY (Continued)

Systems Designer Supplier

Pressure Regulator and Turbine Generator System U U

Performance Monitoring System GE GE

Reactor Water Cleanup (RWCU) System GE GE

Radwaste System

Gaseous Radwaste System GE M[U
Liquid Radwaste System GE 6E/U w

w
Solid Radwaste System GE 66[U m

Area Radiation Monitoring System ( ARMS) GE 67U 5o-a
o ta* Leak Detection System GE GE/U yyg

E Containment Exhaust GE M/U $$O
Dryvell Purge GE TU [[

N[U hSuppression Pool Cleanup (SPCU) GE

Fire Protection System GE/U 6E/U 6
-Breathing Air-Gystem-<-_ 4E - U -

Drywell Chiller GE 6E/U
Instrument Air GE 66[U
Display Control System GE GE

Refueling Interlock Function GE GE

wNOTES mN
1. For mitigation of the rod drop accident only $D

* O2. The source range monitor and traversing incore probe are included in Neutron o
mMonitoring System discussion for completeness only; they are not safety

sut:sys tems .

' '
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421.11 OVESTION

( Several recent issues related to the instrumentation and control
systems have been addressed and resolved by the BWR Owners Group
and/or the BWR Licensing Review Group II (LRG II). Revise Chapter
7 and the drawings in Section 1.7 of your FSAR to incorporate
the resolution of thesa issues.

421.11 RESPONSE

LRG II issues are addressed in Appendix IE of GESSAR II. Chapter
7 will be revised as necessary to incorporate relevant issues
associated with Instrumentation and control .

.

i

t

i
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421.13 QUESTION

In Table 7-2 of Section 7.1 of the SRP, we provide an applicability
matrix for various sections of Chapter 7, including references to
the appropriate NUREG documents. We note that you provide general
information on this matter in Appendix A of your FSAR. You should
be prepared to provide at a forthcoming meeting, more detailed
information, using drawings as appropriate, indicating how your
proposed design satisfies the following TM1 action items:

a. II.D.3, Relief and safety valve position indication.

b. II.E.4.2, Containment isolation dependability, Positions
(4), (6) and (7).

c. II.F.1, Accident monitoring instrumentation, Positions (4),
(5) and (6).

d. II.F.3, Instrumentation for monitoring accident conditions
(Regulatory Guide 1.97, Revision 2).

e. II.K.1.23, Reactor vessel level indication.

f. II.K.3.13, HPCS and RCIC initiation levels.

g. II.K.3.15, Isolation of HPCS and RCIC.

h. II .K.3.18, ADS actuation.

1. II.K.3.21, Restart of LPCS and LPCI.

J. II.K.3.22, RCIC automatic switchover.

Discuss the applicability of the resolution achieved by the BWR
Owners Group for the items listed above, to your proposed design.

421.13 RESPONSE

TMI action items are discussed, along with their applicability to
GESSAR II, in Appendix 1A. Each of the issues are discussed in
specific detail with reference to NUREG 0737, including mark-up
prints as necessary. For example, see Figure 1A.24-1 in connection
with Subsection 1A-24 (Item II.D.3). Please indicate specifically
where more information is required above that which is already
given by the Appendix 1A response for eacn itam.

.
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421.15 Provide an overview of the plant electrical distribution system with
-

(7.1) e@hasis on vital buses and ' divisional separation which will be used
(7.7) when addressing chapter 7 concerns in a forthcoming meeting. Use one--

line diagrams or other drawings as appropriate.
.

-

sfcm<
1. . _.

hGb n/erence /c gue.sNon # 2/./5 w e
direc/ your a/tenhon /c Grss4fl~
238 Nuc/ ear /slos?d vo/u m e /8 ,

i

sechon 8. I. 2 -

.

...

>

4

h

.--- ..

~ h - e- g

4

8

* -.-e

'~ "' - - - -- - - ag , - , , ,

, 4 h

* .._ _ ,

" ** * - , . ,

4 - - - - - .
_ ,

p m - +

y--------- 7 rm g- ----,-.g- - . - - r-. - - - - - - - . - - - . , , . ,7- -,--. - - m__- ,_,,,,._,------,-r--- , ----.--.--,------y--- , --r-



421.16 OUESTION

I' Identify any "first-of-a-kind" instruments used in, or providing
inputs to, safety-related systems. Include any microprocessors,
multiplexers or computer systems which are used in, or interface
with, safety-related systems.

421.16 RESPONSE

The GESSAR II design incorporates the Solid State Safety System
which fundamentally replaces relays with solid-state devices.
All hardware components for GESSAR II are identical with those
used in the Clinton plant, and also with those planned for TVA,
Skagit, Black Fox and Allen's Creek. Therefore GESSAR II, of
itself, does not have any first-of-a-kind equipment.

However, these solid-state plant designs employ three basic types
of devices which are new compared with Grand Gulf, Perry, Riverbend
and previous BWR's. Thses are listed and discussed as follows:

1. The logic itself is solid-state as mentioned above.
Functionally, this logic performs the same (i.e, has
the same Boolean expressions) as other BWR 6 relay plants
for all safety-related systems except the RPS. Solid-state
RPS utilizes "2-out-of-4" channels to scram as compared,

! with "I-out-of-2 twice" for relay plants.

2. The self-test feature is unique with the solid-state logic.
This feature is described in conjunction with protection
system in-service testability in subsections 7.1.2.1.6 of
GESSAR II.

3. Analog trip modules (ATM's) replace the more conventional
Analog Comparitor Units ( ACU's) for solid-state plants.
Functionally, both types of trip units serve the same
purpose, but ATM's are designed to interface with the
sel f-test feature.

f
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421.17 In Table 3.2-1 of four FSAR, your provided a "Q-List" of structures,

(7.1) systems and components whose saf ety functions require conformance to

(7.6) the applicable quality assurance requirements of Appendix B to 10 CFR

Part d50. Verify that all safety-related instrumentation and controls
(I&C) described in Section 7.1 thru 7.6 and other safety-related I&C
equipment used in safety-related systems are subject to your QA program
implementing the requirements of Appendix B. Indicate how we may

determine which specific components shown in the electrical drawings
ref erenced in Chapter 1.7 are classified as safety-related.

RESPONSE

All safety-related instrumentation and control (I&C) equipment described
in Chapter 7 Sections 1 through 6 and other safety-related I&C equipment
used in safety-related systems are subject to quality assurance programs
which implement the requirements of 10CFR50 AppendixB, per Table 3-2-1,

and Chapter 17.

i

.

*
.

Electrical drawings identified in Chapter 1, Section 7 that contain
safety-related components are so indicated on the drawing. Specific
safety-related components are identified by saf ety division classifications
or special symbols as shown in Chapter 1, Figures 1-7-la and 1.7-4.

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



i

421.18 Provide a detailed discussion of your methodology to establish the
(7.1) trip setpoint and allowable value for each RPS and ESF channel,
(7.3) including the following additional information:

The trip value assumed in your analyses in Chapter 15 of youra.
FSAR.

'

b. The margin between the combined channel error allowance and the,

total channel error allowance assumed in the accident' analyses.

The values assigned to each corrponent of the coinbined channelc.
error allowance (e.g. , process measurement accuracy, sensor
calibration accuracy, sensor drift, sensor environmental

-

allowances and instrument rack drift), the basis for these values
and your methodology to sum these errors.

d. The degree of your conformance with the guidance provided in
Positions C.1 through C.6 of Regulatory Guide 1.105.

,

5: *

VAh * W^ ?* t ' .#* '

- *

. .
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ATTACHMENT 1
.

( Instrument Setpoint Methodology

The method employed to establish adequate margins for instrument
setpoint drift, inaccuracy and cslibration uncertainty as
discussed in NRC Regulatory Guide 1.105 is explained by
reference to Figure 1. Because of the generic nature of this
figure it is not drawn to any scale and is used solely to
illustrate the qualitative relationships of the various margins.
Starting with a Safety Limit as indicated at the extreme right
hand of the figure, the first' margin extends to the point
marked Analytic Limit. This margin is there to account for
uncertainties in the calculational model used but excludes
allowances for instrumentation. Thus the calculational model
can assume ideal or perfect instruments. The next margin is
between the Analytical Limit and the Allowable Value of the
parametric setpoint, and accounts for instrument errors and
calibration capability for the specific instrumentation. The
remaining margin which is of interest from a safety standpoint
is that shown between the Allowable Value and the Instrument
Setpoint. This margin is that which is deemed adequate to
cover instrument drift which might occur during the established
surveillance period. It follows that if during the surveillance,

! period an instrument has drifted from its setpoint in a non-
conservative direction but not beyond the allowable value, then
the instrument performance is still within the requirements of
the plant safety analysis. In this case, a Licensing Event
Report (LER) would not be required.

For completeness Figure 1 shows further margin between the
Instrument Setpoint and the Maximum (Licensed) Operating Point
for the plant. During plant operation transient overshoots

i may occur for certain parameters and instrument" noise" may be
| present. The instrument setpoint may also drift in a conservative

manner. There must be sufficient margin between the instrument
. setpoint and the maximum operating point to avoid spurious
| reactor scrams or unwarranted system initiations.
;

| Not all parameters (functional units) have an associated analytical
'

limit, and a Design Basis (DB) limit is indicated. In general,
the analytic limit is employed in those cases where a functional
unit setpoint is directly associated with an analyzed abnormal

! plant transient or accident as described in the FSAR, Section 15.
| Where a design basis limit is used it is not always possible

to provide simple quantification of the lirit, e.g., IRMs
are only required to overlap in range with portions of the SRM
and APRM ranges. A similiar situation occurs with the main steam

I
line radiation sensors which have a setpoint based essentially
on previous operating experience.

For further explanation of the methodology details used in
establishing the instrument setpoints giver ir ttA4522A", refer
to Paragraph 3.L9 and the notes accompanying Table 1 of e tTack ed *

i
_ _ . _ _
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k
3.1.9 In s t rumen t a t ion

3.1.9.1 Table 1 gives system instrumentation requirements for technical
specification and non-technical specification instruments.

3.1.9.2 For response time requirements on Nuclear Boiler System instruments
that provide signals to the Reactor Protection System (RPS) refer to the RPS
Design Specification Data Sheet referenced in Paragraph 2.1.2.a.

. 3.1.9.3 The values presented are considered to bound the instruments
performance with equal to or greater than 95 percent probability assuming a
normal distribution. Technical specification instrument setpoints are
calculated as follows:

Technical Specification Limit = Analytical Limit i Accuracy + enlibration

Nominal Trip Setpoint = Technical Specification Limit i Drif t

.

(

i
-

(

b
M20 se? A (nuv. t eles)

9
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TABLE I INSTRUMENT SPECIFICATION REQUIREMENT

MPL NO TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CAllBRATION, OPERATING SCALE
LIMIT. MAX. DESIGN POINT RANGE

SET POINT ANALYTICAL (NOTE 10) DRIFT
DESIGN ALLOW
LIMIT (NOTE 10;

...................................................................................................................
B21-NOO4 TEMP ELEMENT S/R VALVE LEAKAGE REFER N/A +/- G N/A 135 0-600

THERMOWELL DETECTION IN TO DEG F DEG F DEG F
SUPP ELEN DISCHARGE B21-NG14

PIPING

................................................................................-..................................
B21-NOG 1 TEMP ELEMENT RPV HEAD VENT REFER N/A *i- G N/A 135 0-GOO

THERMOWELL LEAKAGE TO DEG F DEG F DEG FSUPP W/ELEM DETECTION B21-NG14

...................................................................................................................
B21-RG14 TEMP RECORDER REFER TO 220 N/A 1 % FS N/A 135 0-600AND B21-NOO4 DEG F (RECORD) DEG F DEG FALARM SWITCH AND

B21-NOG 1 2 % FS .

(ALARM)

................................................................................................. .................821-NO29 TEMP ELEMENT RPV CLOSURE HEAD REFER TO N/A +/- G N/A 550 0-G00FLANGE STUD TEMP B21-NG48 DEG F DEO F DEG F . -
ETC

...................................................................................................................B21-NO30 THERMOCOUPLE RPV SKIN TEMP REFER TO N/A +/- G N/A 528 O-GOOAT BOTTOM HEAD B21-NG48 DEO F DEO F DEG FREGION ETC

...................................................................................................................821-H050 THIRMOCOUPLE RPV HEAD SHELL REFER TO N/A +/- G N/A 550 0-600FLANCE TEMP (TCP) B21-NG48 DEG F DEG F DEG F
ETC.

.

*------*........................................g ...gggg,, ,, , ,,, ,,

.

"
. .
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TABLE ontinued) '

.

MPL NO TYPE FUNCTION NONINAL TECH. SPEC ACCURACY CAllBRATION, OPERATING SCALE
LIMIT, MAX.DESION POINT RANGE

SET POINT ANALYTICAL (NOTE 10) DRIFT
DESIGN ALLOW
LIMIT (NOTE 101

.....................__...................__.__....................................................................
B21-NG48 TEMP SWITCH RPV TEMP 75 N/A +/- 6 N/A REFER TO O-600B21-NG49 W/ ALARM AND (REFER TO DEO F DEO F B21-NO29 DEO FB21-NG50 TEMP RECORDER B21-NO29 B21-NO30D21-NG52 B21-R643 (LOW B21 ,NO30 B21-N050TEMP ALARM) B21-N050)

.

..........................................__.................................................................__....B21-RG43 TEMP RECORDER RPV TEMP REFER TO N/A +/- 6 N/A REFER TO O-600REFER TO B21-NG48 DEO F B21-NO29 DEO FB21-NO29 ETC B21-NO30
B21-NO30 B21-N050
B21-N050

...........................__..............................................................................____....B21-NO40 TEMP ELEMENT MONITOR STEAM N/A N/A +/- 1, 5 s N/A 544 400-550THERMOWELL LINE TEMPERATURE DEO F DEO F DEO FSUPP ELEM W/D21-NG01 A#B

............__..............__.....................................................................................B21-NG01 TEf1P XHTR MAIN STEAM LINE N/A N/A +/- 1.5e N/A 544 400-550AaB W/B21-NO40 TEMP DETECTION DEO F DEO F DEO F(TEST JACK)

<

....._.............................................................................................................BDI-NOGO TEMP ELEMENT STEAM LINE DRAIN N/A N/A +/- 6 N/A 544 0-600B21-N059 THERMOWELL TEMP DEO F DEO F DEO FU21-N057 SUPP/ ELEMENT W/SEL SWITCH
A 4 000 B21-NOG 4 AND'

INDIC D21-ROO8
.

..........................'..................... . ___.........................................................__..D21-NOG 4 TEMP SELECTOR REFER TO N/A N/A N/A N/A 544 0-600s/ SWITCH D21-NOGO DEO F DEO FW B21-ROO8 ETC '

.

..................................................................................................................
* Combined accuracy of temperature element and temperatur6 transmitter.

.
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TABLE 1 (Continued)
MPL NO TYPE FUNCTION HONINAL TECH. SPEC ACCURACY CAllBRATION, OPERATING SCALE

LIMIT, MAX. DESIGN PolNT RANGE
SET PolHT ANALYTICAL (NOTE 10) DRIFT

DESIGN ALLOW
LIMIT (NOTE 10)

........................................................... .......................................................
B21-ROO8 TEMP IND MONITOR STEAM N/A N/A +/- G N/A 544 0-600
(TI) W/ TEMP SEL LINE DEG F DEO F DEG F

SWITCH DRAIN TEMP
B21-NOG 4

.

...................................................................................................................
821-N041 TEMP ELEMENT MONITOR FEEDWATER REFER TO N/A +/- 1.5s N/A 420 300-450A B CSD THERMOWELL TEMPERATURE B21-NGO2 DEG F DEO F DEG F

SUPP W/ ELEMENT A B CSD

......................... .........................................................................................
021-NGO2 TEMP XHTR MONITOR FEEDUATER N/A N/A +/- 1.5s N/A 420 300-450A B CSD TEMPERATURE IN DEG F DEO F DEG F

CONTROL ROOM
.

.

............................................___........................................... .............. __.......
' 21 -NG5 8 TEMPERATURE NONITOR FEEDWATER N/A N/A +/- 1.5m N/A 420 300-450A B CSD XMTR TEMPERATURE DEO F DEG F DEO FIN CONTROL

ROOM
(NECLENET
READ OUT)

..................__.............................................................................................__B21-NO27 LEVEL XHTR PROVIDE SIGNAL N/A N/A +/- 6 N/A 34.9 IN 0-400
_SHUTDOWN TO D21-RGOS IN (NORMAL INLEVEL WATER

LEVEL)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ . . . . . . . . . . . . . . . . . . _ . .B21-NG05 LEVEL IND PROVIDE REACT N/A N/A +/- G N/A 34.9 IN 0-400SHUTDOWN WATER LEV AND IN (NORMAL INLEVEL PRES INDICATLON WATERIN MAIN CONT RM
t LEVEL)

..................................................................................................................
* Combined accuracy of temperature element and temperature transmitter.

.

h
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.
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TABLE 1 ontinued) ~'

.

MPL NO TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CALIBRATION, OPERATING SCALELIMIT, MAX.DE510N PolNT RANGESET PolNT ANALYTICAL (NOTE 10) DRIFT
DESIGN ALLOW
LIMIT (NOTE 10)

.....__.........................................................................__.__..............................B21-NO44 LEVEL XMTR PROVIDES SIGNAL N/A N/A +/-6 N/A OFF -150 TO 50CSD TO B21-RGl5 & IN SCALE IN WTRB21-RG10
(FULL ZONE 1

. ____.............___............____.___. ..............__........................__.............................'
B21-RG10 LEVEL FROVIDES N/A N/A +/-2 N/A OFF -150 TO SoINDICATOR LEVEL IND IN SCALE IN WTR(W/821-NO14D)

FUEL ZONE

, ................................_...._.............._........... ..................................................B21-RG15 LEVEL PROVIDES N/A N/A +/-2 N/A OFF -150 TO 50NETER LEVEL INO IN SCALE IN WTR(W/B28-NO44C)
FUEL ZONE

...................___................... __...........................__..............__......__..................;

B28-NO91' LEVEL XMTR PROVIDE SIGNAL REFER TO NOTE I 34.9 -160 TO 60A B ESF TO B21-NG01 D21-NG91 IN IN WATERA B ESF
,

B21-NG92 (NORMAL
! A B EEF WATEft

B21-NG93 LEVEL 3, AB
.....__....... ____...___. ___.............____............................................................._.......021-NG91 LEVEL LEV 1 INIT -140.8 -152.0 2.2 .44 34.9 -160 TO GOA B E4F INDICATOR ADS RHR LPCS IN -154.2 IN 2.2 IN IN WATERSWITCH

INORMALPROVIDES SIG IN IN WATERTO B21-NG92
LEVEL)A B EaF

........... ..........................................._. ....................._...................................828-NG92 LEVEL LEV 2 INif -3G.5 -38.7 2.2 .44 34.9 -160 TO 60A B ESF SWITCH RCIC IN -40.9 IN 2.2 IN IN WATER'

(NORMALPROVIDES Slo TO IN IN WATER
*

B21-NG93 ASB
| LEVEL)

__...............__.....................__...._______._.......... __.....__.......... __............__...........__

I.

.



TABLE I (Continued)
HPL NO TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CALIBRATION, OPERATINO SCALE

LlHIT. HAX. DESIGN POINT RANGE
SET POINT ANALYTICAL (NOTE 10) DRIFT

DESIGN ALLOW
LIMIT (NOTE 10)

.........................................._........................__............................__.............._-
B21-NG93 LEVEL LEV 8 TRIP 53.2 55.4 2.2 .44 34.9 -160 TO 60
AaB SWITCH RCIC IN 57.G IN .2.2 IN IN WATER

(NORMAL
IN IN WATER

LEVEL)

........................................_..........................................................................
B21-NO73 LEVEL XMTR PROVIDE SIGNAL REFER TO NOTE 1 34.9 -160 TO 60C G DSH TO B21-NG73 B21-NG73 IN IN WATERC O DSH C G DSH (NORMAL

B21-NG74 WATER
C&H LEVEL)

............................................................._____....._............................................
B21-NG73 LEVEL LEV 2 INIT -3G.5 -38.7 2.2 dl 34.9 -160 TO 60C O D&H INDICATOR HPCS IN -40.9 IN 2.2 IN IN WATERSWITCH (NORMAL

IN IN WATER
LEVEL) -

..................___..............................................................................................
021-N674 LEVEL LEV 8 INIT HPCS 53.2 55.4 2.2 .44 34.9 -160 TO 60C&G SWlTCH IN 57.6 IN 2.2 IN IN WATER

(NORMAL
IN IN WATER

LEVEL)

..............................__..........................._ ..___.....................................,,,,,, _...,
B28-NO99 LEVEL XMTR PROVIDE SIGNAL REFER NOTE 1 34.9 160 TO 60A E BSF TO B21-NG99 TO IN IN MATERA B ESF B28-NG99 (NORMAL

A B ESF WATER
LEVEL)

......................................................................_................................. ,,_ .. ..,
B21-NG99 LEVEL LEV 2 TRIP -36.5 N/A 4.4 N/A 34.9 -160 TO 60A B EaF INDICATOR RECIRC IN IN IN WATERSWITCH '

IN (NORMAL
*

WATER
LEVEL)

........................... ............................................ ..,,,,,,,,,,, ,,.. .. ,,,,,,,,,,,,,,,,,,,

I

I

l
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Q) (wTABLE (Continued)
.

MPL NO TYPE FUNCT|ON NOMlNAL TECH. SPEC ACCURACY CALIBRATlON. OPERAT|NG SCALE
LIMIT, MAX.DESION POINT RANGE

SET POINT ANALYTICAL (NOTE 10) DRIFT
DESIGN ALLOW
LIMIT (NOTE 10)

........................................................... __.....................................................
B21-N095 LEVEL XHTR PROVIDE LEV IND REFER TO NOTE 1 34.9 O TO 60AEB TO B21-NG95 IN IN WATERB21-NG95 ASB ASB (NORMAL

WATER
LEVEL)

...................................................................................................................B21-NG95 LEVEL LEV 3 | NIT ADS 11.4 10.8 .60 .12 34.9 0 TO 60AEB INDICATOR IN 10.2 IN .G IN IN WATERSWITCH (NORMAL
IN IN WATER

LEVEL)

..........................................................._____......__.....................__........___.........B21-P081 LEVEL XMTR PROVIDES LEV IND REFER TO NOTE 1 34.9 IN -160 TO 60A B L40 TO B21-NG81 B21-NG81 (NORMAL IN WATERA B CSD B21-HG82 WATER
A B CSD LEVEL)

.................................................................__................................................B21-NG81 LEVEL LEV 1 INIT -149.8 -152.0 2.2 .44 34.9 IN -160 TO 60.

A B CSD INDICATOR NS4(MSIV) IN -154.2 IN 2.2 (NORMAL IN WATERSWITCH !!A TER
IN IN LEVEL)

...............................................___._.................__...... .........__.....____.................B21-NG82 LEVEL LEV 2 INIT -36.5 -38.7 2.2 .44 34.9 -160 TO 60A B CSD SWITCH NS4 IN -40.9 IN 2.2 IN IN WATER
(NORMAL

IN IN WATER
LEVEL)

.

- .................................................................................................................B21-RG04 LEVEL MONITORS REACT N/A N/A */- 2.2 N/A 34.9 IN -160 TO 60INDICATOR WATER LEV , IN (NORMAL IN WATER(W/B21-NG01 C) IN MAIN CONT RM WATER,

LEVEL)

....................._................... ___....................___......................___......................

I
e

e



* *

A* A %,. w -
%".s..

TABLE (Continued)
MPL NO TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CALIBRATION, OPERATING SCALE

LIMIT, HAX. DESIGN POINT RANGE
SET POINT ANALYTICAL (NOTE 10) DRIFT

DESIGN ALLOW
LIMIT (NOTE 10)

...................................................................................................................
B21-RG23 LEVEL NONITORS REACT N/A N/A I E N/A 1025 PSIO O-1500 PSIG
A&B & PRESSURE WATER LEVSPRES FS

RECORDER 34.9 IN -160 TO 60
IN WATER

...............................__..................................................................................
821-NO80 LEVEL PROVIDE SIGNAL REFER TO NOTE al 34.9 IN 0-60A B CSD XMTR TO B21-NG80 (NORMAL IN WATER

821-N680 A B CSD WATER
A B CSD B21-NG83 LEVEL)

A B CSD

.............................................................__. __............. ..................................
B21-NG80 LEVEL LEV 3 INIT RPS 11.4 10.8 .6 IN .42 34.9 IN 0-60A B C&O INOICATOR RHR(ISO) IN 10.2 .G (NORMAL IN WATERSWITCH WATER(W/B21-NO80 IN IN LEVEL)

A B CSD)

...................................................................................................................
821-NG83 LEVEL LEV 8 | NIT RPS 53.2 IN 53.8 .6 .12 34.9 IN O TO 60A B CSD SWITCH 54.4 IN .6 (NORMAL IN WATER

WATER
IN IN LEVEL)

.......................................__......................................................................__..
B21-ROO9 DIFFERENTIAL RPV N/A N/A */- 6 N/A 34.9 -160 TO 60ASB PRESSURE DIFFERENTIAL IN (NORMAL IN WATERINDICATOR PRESSURE WATER

LEVEL)

.........................................___.............~_............................................__...........
B21-NOG 8 PRESSURE REACT PRES REFER TO NOTEa 1 1025 0-1200A B ESF XHTR S/RV SET PT B21-NGG8 PSIO PSIO*SIGNAL TO A B ESF

B21-NGGO ETC *

A B ESF
ETC

...................................................................................................................

I



4

e

.

.

. . . . . . ,EE . . . . . .LG . . . . .AN . 0 . 0 . 0 . 0 0 . 0 .CA . 0 . 0 . 0 . 0 . 0 . 0 .SR . 2G . 2G . 2G . 2G 2G . 2G .. 1I . 1I . 1I . 1I . 1I . 1I. S . S . S . S . S . S. 0P . 0P _ 0P . 0P _ 0P . 0P. . _ . _ .. . _ . . .. . _ . . . .. . . . . . .GT . . . . . .NN . . . . . . .II . . . . . .TO . . . . . .AP . 5G . 5G . 5G . 5G . 5G . 5O .R . 2I . 2I . 2I . 2I . 2I . 2lE . 0S . 0S . 0S . 0S . 0S . 0SP . 1 P . 1 P . 1 P . 1 P . 1 P . 1 PO . . . . . _. . . . . _

._. . . . . .) . . . . . . _.NTW0 . . . . . . .NGFO1 . . . . . .OI L . . . . . .I

I SRLE . . . . . .TEDAT . . 0. I 0. I 0. I 0. I 0. I
G . G . G . G . G

A D. O . 0
0.5 S 0.5 S 0.5 S 0.5 SR N . 5SI

. . . . . 0 .. . . . . 5SDX ( . 31 P . 31 P . 31P . 31P . 31 P . 31PA . . . . . .I 1L . . . . . .t
A . . . . . .C . . . . . .. . . . . . .) . . . . . .0 . . . . . .Y 1 . _ _ . . . .C . 0. I 0. I 0. I 0. I 0. I 0. t

G _ G _ G . G . G . GA E _ . _ . . .R T _ 5S . 5S . 5S . 5S . 5S . 5SU O _ 1 P . 1 P . 1 P . 1 P . 1 P . 1 PC N _ . . . . . .C ( _ . . . . .A _ . . . . .
_ . . . . . ._ . . . 1 6 . 1 6 . 1 6 ._ . . . 4 5 . 6 7 _ 5 6 .C .LNT _ . . . 9 9 . 9 9 _ 9 9 .ETAGI _ . . . / / . / / . / / , ;

I' CI M _ 83O . 83G . 83G . 8 3G . 8 3G . 8 3G _
I

S. IMI SI . 1 0I . 24I . 35I . 4 6I . 2 4I . 8 0I .TEL . 81 S . 11 S . 19 S . 0 0S . 8 1 S . 0 S .HLYD . 11
1P . 11 P . 1 1 P . 1 1 P . 1 1 P . 1 1 PC L . . . . . .E A . . . . . .T N . . . . . .A . . . . . .. . . . . .. . . . . .. . . . . . .L T . . . . . . .A N . 3G . 3G . 3G . 3 G . 3 G . 3 GN I . 0I . 1I . 2I . 36I . 1 6I . 7GI.

I O . 1 S . 1 S . 9 S . 02S . 8 4S . 03S .M P . 1 P . 1 P . 1 P . 1 9P . 1 0P . 1 9P .O . . . . . .N T . . . . . ._ E . . . . . . .S . . . _ . .. . . _ . .. . . _ . .. . . . ) . ) . ). F . F . F . E . E . E. RE . RE . RE . R S . R S . R S*. OI . OI . OI . O O . O O . O O .. FL _ FL . FL . F L . F L . F L
._. E _ E . E . TC . TC . TCN . VR . VR _ VR . VEE . VEE . VEE _O . R . R _ R . RSR . RSR . RSR .I . /E3 . /E) _ /E) . / / . / / . / / .T . SR3 . SR3 _ SR3 . EWN . SWN . SWNC . U . U _ U . OE . OE) . OEN . SSE SSE _ SSE . SLP) . SLPH . SLP) .U . PST . PST . PST . P OW . P OC . P ODF . I EO . I EO . IEO . I WEO . I WEI . I WEI. RRN . RRN . RRN . RORL . RORH . RORN .. TP( . TP( . TP( . TL( ( . TL( ( . TL( ( .. . . . . . .. . . . . . .

. . . . . . .. . . . . .. . . . . .. . . . . . .. . . . . . .E . R . . . . .)
d P . EO . E . E . E _ E . Ee Y . RT . R . R . R _ R . R sTu . UAH . UH . UH . UH . UH . UH. SCC . SC . SC . SC . SC . SCn

. SIT . ST . ST . ST . ST . ST .i

. EDI . EI . . EI . EI .EI .. RNW . RW .EIt

.RWn . RW . RW .RW .
o PIS . PS PS . PS . PS .PS. . .C . . . . .( . . . . . . .

. . . . . .. 8 . 9 0. . 6 . 8 71 . GF . GF
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a ) \ )TABL Continued) U
NPL No TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CALIBRATION, OPERATING SCALE

LIMIT, NAX. DESIGN PolNT RANGESET PolNT ANALYTICAL DRIFT
DESIGN ALLOW
LIMIT

...................................................................................................................B21-NO78 PRESSURE NONITOR STEAN REFER To NOTE al 1025 0-1500A B CSD XNTR DONE PRESSURE & B21-N678 PSIO PSIGPROVIDE SIGNAL TO B21-NG79
B21-NG78 A B CSD
A B CSD (ETC)

...................................................................................................................f 821-NG78 PRESSURE NONITOR STEAM 1064.7 1079.7 15.0 3.0 1025 0-1500A B CSD INDICATOR DONE PRESSURE & PSIG 1095 l'S I G 15 PSIGSWITCH TRIP RPS PSIO PSI PSIO
,

...................................................................................................................B28-NG79 PRESSURE MONITOR STEAN 135 150 15.O 3.O 1025 0-1500A B CSD SWITCH DONE PRESSURE & PSIG IG5 f *S t 15 PSIOTRIP NS4 (RHR ISO) PSIO PSI PSIO

...................................................................... ........._........___.......................B21-NG97 PRESSURE NONITOR STEAN 533 542 16.8 .098 1025 0-1500ESF SWITCH DONE PRESSURE & PSIO <550 PSI 8.4 PSIOTRIP LPCS RHR PSIO PSIG PSIG!

............................................__...................................................'..................821-NG98 PRESSURE NONITOR STEAN 533 542 16.8 .098 1025 0-1500ESF SWITCH DONE PRESSURE & PSIO <550 t*S t 8.4 PSIOTRIP LPCS RHR PSIO PSI PSIO
1

...........................................................................................__......................821-N058 PRESSURE NONITOR STEAM REFER TO NOTE al 1025 0-1200A B ESF XNTR DONE PRESSURE 74 021-N658 PSIOPROVIDE SIGNAL A B ESF PSIO10 B21-NG50
A B ESF '

...................................................................................................................
*$

.

%

< .
. I.

'
,

I
,

.

__ _ _ _ _
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TABLE I (Cont inu ed)
MPL No TYPE FUNCTION NONINAL TECH. SPEC ACCURACY' CALIDHATION, OPERATING SCALE

LIMIT, MAX. DESIGN PolNT RANGE
,

SET PolNT ANALYTICAL DRIFT
DESIGN ALLOW
LIMIT

1

; .......................... ...........................__.......................... _...............................
'

B21-NG58 PRESSURE MONITOR STEAM 1925 N/A +/- IS N/A 1025 0-1200
| A B ESF INDICATOR DONE PRESSURE S PSIG PSI PSIO PSIO
i SWITCH TRIP RECIRC

PUMP

.

...................................................................................................................
821-N067 PRESSURE MONITOR DRYWELL REFER TO NOTE al 0-1 0-)C O D&H XMTR PRESSURE & B21-NG67 PSIO PSJOPROVIDE SlONAL C O DSH

TO B21-NGG7
C O DSH

...................... .................. __...................................... ___.............................
B21-N667 PRESSURE MONITOR DRYWELL 1.88 1.93 .06 .02 0-1 0-5C O D5H INDICATOR PRESSURE AND PSIG 2.00 PSI .05 PSIG PSIOSWITCH TRIP HPCS PSIG PSI

|
.

.

........................__.........................................................................................
R21-NO94 PRESSURE MONITOR DRYWELL REFER TO NOTE #1 0-1 0-5A B d&F XMTR PRESSURE S B 21 -N694 PSIO PSIGPROVIDE SIGNAL A B EaF

TO B21-N694
A B E4F

...................................................................................................................B21-NG94 PRESSURE MGNITOR DRYWELL l.88 1.93 .06 .02 0-1 0-5A B ESF INDICATOR PRESSURE AND PSIG 2.00 PSI .05 PSIG PSIOSWITCH PROVIDE SIGNAL TO PSIG PSI
RHR LPCS ADS
RCIC

...................................................................................................................821-N076 PRESSURE MONITOR MAIN REFER TO -NOTE #1 997 O-1200A B CSD XMTR STEAM LINE PRES S B21-N676 PSIG PSIGPROVIDE SIGNAL TO A B CSD
B21-NG76 .

A B CSD
,

...........................................................~... ....................................................
. .

.

E

-
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i GTABLE (Continued)

o

NPL NO TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CALIBRATION. OPERATING SCALE
LIMIT, MAX. DESIGN POINT RANGESET POINT ANALYTICAL (NOTE 10) DRIFT
DESIGN ALLOW
LIMIT (NOTE 10)

........................................__....................................__.____..............................B21-NG7G PRESSURE MONITOR MAIN 849 837 12.0 2.4 997 O-1200A B CSD INDICATOR STEAM LINC PRES & PSIO 825 PSIO 12 PSIO PSIOSWITCH TRIP NS4 PSIG PSI

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B21-N075 PRESSURE MON CONDENSOR PRES REFER TO NOTE si >27 IN 0-30 INA B CSD XHTR (VACUUM) & B21-NG75 HG HGPROVIDES SIO TO A B CSD
B21-NG75
A B CSD

__................__............____...............................................................................B28-NG75 PRESSURE MON CONDENSOR PRES 9 IN 8.7/9.3 .6 IN HO .2 >27 IN 0-30A B CSD INDICATOR (VACUUM) & HO .3 HO IN HOSWITCH TRIPS NS4 8.1/lo.C IN HO

IN HO

___......................................__.......____.....................__..___ _____...........................821-NO97 PRESSURE MONITORS STEAM REFER TO NOTE el OFF 0-600A&B XMTR DONE PRESSURE & B21-NG97 SCALE PSIO-| PROVIDES SIGNAL B21-NG98
TO B21-NG97 A&B A&B

........ ...........___....___.............__................___............... ...................................i B21-NG97 PRESSURE MONITORS STEAM 533 542 16.8 .098 OFF 0-600*

A&D INDICAYOR DOME PRESSURE & PSIO (550 PSIO 8.4 OCALE PSIGSWITCH TRIPS RNR PSIO PSIO

.........__.................___....................................................__............__................B21-NG98 PRESSURE MONITORS STEAN 533 542 16.8 .098 OFF 0-600ASB SWITCH DONE PRESSURE & PSIG <550 PSIG 8.4 SCALE PSIO| TRIPS RHR
'

PS I,0 PSIG

_..........___..__....___............_____.......................__.................. ____........... __...........

!

I

1

,

_ _ _ _
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TABLE I (Continued)
MPL No TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CALIBRATION, OPERATING SCALE

LIMIT, NAX. DESIGN POINT RANGE
SET POINT ANALYTICAL INCTE 101 DRIFT

DESIGN ALLOW
LIMIT (NOTE 10)

...................................................................................................................
B21-ROO4 PRESSURE MONITORS RES ACT N/A N/A O.5 1 N/A 1025 0-1500,

ASB INDICATOR STEAM DOME PRES FS PSIO PSIG.

.......................___.........................................................................................
B21-NO32 DIFFERENTIAL MONITOR CORE N/A N/A O.5 % N/A 22 0-30

PRESSURE PLATE DEVELOPED FS PSID PSIDINDICATOR HEAD

........................................ ........................................................___...............
B21-ROO5 DIFF PRES NON JET N/A N/A +/-25 N/A 26 0-30INDICATOR PUMP FS PSID PSID

DEVELOPED
HEAD

......... .........______ .......................................... ..............................................
B21-NGOG TURBIDITY FEEDWATER 205 INC N/A +/-2X N/A (18% O-1005SWITCH SAMPLE FS

W/ ALARM -CORROSION PRODUCT 55 DEC
NONITORING

.......................................................................................................,...........
B21-RG22 TURBIDITY FEEDWATER N/A N/A +/-25 N/A (18% O-1005RECORDER SAMPLE FS

-CORROSION PRODUCT
NONITORINO

....................................................................................,_.............................
821-RG59 AC METER NSIV CONTROL N/A "N/A +/-2% N/A 130 NA O-250 NAB21-RGGO FSB21-RGG1 *

B21-RGG2 *

A B CSD *

................_.................................................. ___........ _,. .... ............ . ...,_.,.. ,

I

a
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TABLE I (Crntinued)

NPL NO TYPE FUNCTION NOMINAL TECH. SPEC ACCURACY CAllBRATION, OPERATING SCALE
LIMIT, MAX. DESIGN POINT RANGE

SET POINT ANALYTICAL (NOTE 10) DRIFT
DESIGN ALLOW
LIMIT (NOTE 10)

................................................................................___................................
B21-RGG3 AC METER FEEDWATER BY BY BY BY BY BY
(A/B) INLET OTHERS OTHERS OTHERS OTHERS OTHERS OTHERS

CHECK
B28-RGG4 SOV
(A/B)

...............__........................... ____....................................................__............
B21-NOO5 FLOW STEAM LINE N/A N/A N/A N/A N/A N/A

ELEMENT FLOW RESTRICTOR
(REFER TO PARA
3.1.5)

....._..............................__..__.........................................................................
B21-Z001 FEEDWATER FEEDWATER N/A N/A N/A N/A N/A N/A

NONITOR CORROSION
MONITOR

.................................................._.....__ .................................__.....................
821-F022 POSITION MSIV CLOSURE 94 5 93 2 +/- 2X +/- 2X OPEN 0-100 2
D28-F020 SWITCH SCRAM OPEN 90 2 +/- 15
A B CSD OPEN,

...................................__........__.__.___............__ ...__..............................____.......
ADS TIMER TIMER ADS 116 117 +/- 2 +/. 1 N/A O-150

INITIATION SEC 120.0 SEC +/- 2 SEC
DELAY SEC SEC

-.

j

.................................................................................................__.............. |

.

I
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GENERAL h ELECTRICNUCLEAR ENER3Y
BUSINESS CPERATl3N5

5

NOIES:

1. Refer to master trip unit for overall accuracy, drif t and catioration e tc
requirements including transmitter.

2. Water level instrumentations are referenced to instrument zero waton is
529.75 inches aoove vossol zero. Fuel Zone Instrumentation are
ref erenced a t 363.5 incnos (B21-N044, B21-2610, B21-R615) , wnica is at
the top of tne active fuel.

I
3. Refer to Paragrapa 3.1.3.6 for reclosure pressure.

4. Instrument Accuracy. The quality of freedom from error of tne comple te
tastrument cnannel from sne sensor input enrougn tne trip dey tco out put
includind tno coariaed conformity, nysterosis and repeataa tlity errors.

5. Catteration Accuracy. Tne quality of freedom from error to wnica tne
trip se tpoint is catiorated with respect to the desired so tting,
including Octa calibration instrumentation accuracios and calibration
proceduro allowancos. Wnon associated with tne calioration instruments;
this term is some times referred to as ! Resolution;.

6. Instrument Drift. The chango in ene value of the process variaole, at
vnica tne trip action will actually accur, .cotwoca tno time tne nominal ,qtrip se tpoint is calibrated and a subsequent surveillance test,.due to
all causes, .as measured in terms of the instrumentation indica tor scato.
The value of the process varisolo at wnica the trip action will ac tua11f
accur at tuo calioration is caten to De tne intended nominal trip
so tpoint value.

7. Analytic al Limit. Tae value of tne sensed process varisolo estaolisned
as part of the saf ety analysis, . prior to wnica a desired action is to no
initiated to prevent tne process variaolo from reacning tne associated
design saf e ty limit.

1

| 8. Tocanical Specification Limit. The limit prescrioed as a license
condition on an important proces s variable.

9. Nominal Trto Setsoint. Tne intended calibration point at enica a trip
,)action is set to operato, commonly the conter of an acceptaole range of

| trip operation.
|
'

10. Instrument accuracy, calioration and drift specifications are plus and
minus ( +) the value specified.

'

meo sof a iserv saf es p

|
|

_ _ _ - - - _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _



1

. '421.19 Discuss your methodology and rationale for determining th'e setpoint
(7.6) values associated with the various leak detection systems (LDS)

discussed in Section 7.6 of your FSAR. Discuss details of the manual
bypass switch which will be used during testing of the leak detection-

- - - system for the RCIC, including its conformance with the guidance pro-
vided in Regulatory Guide 1.47. Discuss the applicability of your
response on this specific leak detection system to other such systems;

described in Section 7.6 of your FSAR.
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RE;E E
421.20 Discuss in Chapt:r 7 of y:ur FSAR, the d:. sign crit;.ria you have |; , - [, p,

established to prevent trapping of air or noncondensable gases in 5y g,
! the reactor pressure vessel instrument sensing lines. Discuss the

applicability of these criteria to safety-related instrument sensing lines.

RESPONSE

The criteria to prevent trapping of non-condensible gases in the RPV

' sensing lines are as follows:

1) the instrument lines are required to be sloped downward from the
'

vessel to the sensors whereever local instrument racks can be located

such as to accornodate the slope. A slope of approximately 1"

per foot is specified to assure that gas bubbles will migrate back

into the RPV. Lesser slopes required engineering approval. The

instrument line slope is required to be maintained through the

drywell penetrations area except where structural interferences
k

make it impractical to maintain the 1" per foot slope. In such

cases a 1" per foot slope is allowed in this area.

2) Instrument lines for liquid service are required to be installed

for self venting back into the process or be provided with high

point vents to release trapped non condensibles after initial

filling and thereafter if necessary.

Globe valves are required to be mounted with their stems horizontal

to reduce the amount of gas that can be trapped in the valve body

to a practical minimum.

Orifices in impulse lines are concentric to obtain optimum

accommodation of venting and avoidance of plugging by foreign

particles. The slight heel of non condensibles resulting from

this practice does not introduce any instrument error.

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



( 21.20 3) Condensing chambers are connected to the RPV by 1" IPS minimum
(cont'd)

nozzles which are insulated to within 18 inches of the condensing

chamber, thus making the condensing area and the amount of condensate

draining back to the RPV more uniform and predictable. The

evaluation of the condensing chamber above the vessel instrument

tap is limited to provide favorable conditions for the non condensibles

to diffuse back into the steam volume so that the accumulation of

non condensibles will not become high enough to impair the condensing

chambers function of maintaining the reference column level.

Conservative analysis has detemined that with a condensing chamber

located 4 feet above the vessel nozzle the maximum non condensibles

partial pressure is less than 300 psi which would not reduce the

condensing rate unacceptable since it would not prevent sufficient
! steam from condensing to maintain the reference level.

The foregoing measures are consistent with the safety functions
! performed by the vessel sensing lines.

|

-. . _ _ -
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421.21 Provide impulse line routing criteria for safety-related

y";
( pressure and flow instrumentation.

RESPONSE: |

Safety related pressure and flow instruments sensing lines are

required to be routed such that the single failure criterion is

complied with and also such as to avoid unacceptable errors

from trapped non condensibles. Instrument lines are assigned to

mechanical separation divisions and the instruments served by them

are assigned to electrical divisions of the same number. In some

cases it is necessary to serve more than one division of instruments

from a single flow element. These special cases are analyzed on

a case by case basis for compliance with safety criteria and

shown to be acceptable.

Redundant sets of instrument lines for flow sensing (e.g., Leak

k Detection sensors) are required to be separated so that an

event for which these lines provide sensory infomation necessary

to initiate the mitigating action cannot cause disabling of the

sensing lines unless there is provided additional backup by means

of diverse sensing or additional redundancy not affected by the

same event. (An example of diverse backup is ambient temperature

backup for excess flow sensors).

Redundant sensing lines are required to be physically separated

except where convergence is unavoidable such as at the flow
'

element itself as in the case of the main steam flow sensors and

the recirculation flow sensors. Each of these cases has been

analysed to show that localized failure of redundant sensing lines
tkt S* Gli kehen

does not impair,as explained on the next page:
_

@

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



421.21
(cont'd) 1. Main Steam Flow Sensing for Main Steam Isolation Valve Closure:

j A main steam line break within the drywell does not have to be

sensed by the steam line flow sensors because the MSIV closure

cannot isolate such a break. The high flow sensing is to

protect against a break outside the drywell/ containment. The

sensing lines are widely separated outside the containment,

they are outside the steam tunnel and on opposite sides of it so

they are not vulnerable to damage from the event they protect

against.

2. Recirculation Flow Sensors for Flow Reference Scram:

The instrument lines for Recirculation flow converge at a single
ef.4% &

sensing pefft causing pipe whip or jets that could break or

crimp an instrument line. It has been determined that a break

of sufficient magnitude to be considered damaging to these

( lines would be sufficient to increase the drywell pressure to

the scram point very quickly and thus obviate any need for the

flow reference scram to be operative.

Pressure sensing lines for the reactor vessel are also designed and,

routed to serve as reference pressure lines for the reactor pressure
i

vessel level measurements. Therefore, they follow the same venting,I

draining, and azimuthal dispersion and limited vertical drip in the

drywell as specified for the level reference lines. The routing

criteria for these lines are as follows:

1. Redundant sets of instrument nozzles for reactor vessel level

(pressure) are required to be widely dispersed around the periphery

of the vessel. (Azimuthsare 15', 165 , 195* and 345 ).

2. Instrument lines are required to maintain divisional separation

as they run radially from the vessel nozzles through the drywell
1

and thence to local instrument racks located in the corresponding

four quadrants of the containment.

?
-



421.21 3. Vertical elevation changes for the pairs of level sensing lines
'ont'd)-

,

( are required to be equal within + or - 1 foot inside the drywell

where ambient temperatures can vary over a wide range. (from

nonnal to LOCA environment) This practice results in automatic

correction for drywell temperature effects and thus keeps errors

resulting from varying water density predictably low.

4. Slopes of the instrument lines are required to be adequate for

effective venting of non condensibles and to permit effective

flushing. This is obtained by a slope of approximately 1" per foot.

5. The vertical elevation difference from the condensing chambers to

the drywell penetration is required to be not more than four feet

to limit the potential error which might result from instrument

line boiloff under condition in which the RPV is cooler than the

drywell (in the event that the drywell is r.aintained above 212 F

for a time sufficient to permit gross boiloff of the reference

column.)

|
|

{
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QUESTION _

( in Section 7.2.1.1.F.2 ef our FSAR, you indicate that the reactor system mcde421.22
switch is used for protective functions, restrictive interlocks and refueling equip-

(7.2.1)
ment movement. Discuss how this mode switch is incorporated into the overall

design so that the single failure criterion and separation requirements are satis-
fled. Use detailed drawings and schematics as appropriate.

RESPONSE

The Reactor Protection System (RPS) mode switch provides bypasses and iryter-421.22
locks associated with various plant operation modes; RUN, START / HOT STAND-

BY, REFUEL, & SHUTDOWN.

The mode switch has four contact blocks, each physically separated within com-

partmental barriers. These contacts (A, B. C & D BLOCKS) perform interlocking
functions within their .issociated channels (RPS A1,81, A2 & B2 respectively).

The mode switch, as incorporated in the Reactor Protection System, meets system

design requirements of separation and redundancy.The Reactor Protection System
,

is a dual trip system with two channels per trip system. Trip of a single channel

trips one trip system. Both trip systems must be tripped to initiate scram.
'

*

Failure of any one contact block will not prevent normal protective action of the

safety system (scram), nor will it cause a scram.

i
l

|

,

, .

|

|
:
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'P.9 Sir /K
The basic elements of the decision making logic of the NSPS are standard

- MIL grade CMOS logic elements, in dual in-line epoxy packages, mounted on
multilayer printed circuit cards.

CMOS logic was chosen for the NSpS application because of its high noise
imunity compared to other types of solid state devices. With the CMOS
devices powered by 12 vde, it takes an input greater than approximately 4 volts
to switch the output on a low to high transition, and less than approximately
8 volts to switch on a high to low transition. Thus, noise spikes of consider-

able magnitude can be tolerated on the input lines without causing errot .ous
logic states. As a comparison, TTL logic which must be operated at +5V has a

low to high minimum threshold of approximately .7 volt.

Numerous design techniques have been utilized to reduce the possibility
of any significant electrical noise being coupled into the logic circuitry.
All inputs and outputs that leave the NSPS cabinets are buffered and isolated,
and internal wiring is routed to prevent " crosstalk" or radiated electromagnetic
interference.

'

( Specifically, prevention of electromagnetic conducted interference is
accomplished in the following ways.

Power Lines: Conduction of EMI via power lines to the logic elements
is prevented by the use of switching power supplies which are speci-
fied by the manufacturer to have a maximum noise spike of 62 mv.
In addition, each logic card has single pole filters on the power
input to remove any remaining high frequency noise.

Input signal lines: Inputs from other separation divisions, and
from nondivisional sources are processed through optical isolators *

| which are also filtered on the input side. Inputs from same-division

| sources such as the control room panels or field sources are processed
through Digital Signal Conditioners (DSC's) which are filtered and
optically coupled. Inputs to trip units are current loops and there-
fore not vulnerable to EMI.

i
,

i

|

|
|

|
|

, . . - . _ . . , . _ ._ -. -_ _ .-. -- -_
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Page two,g

Output signal lines: Outputs to actuated devices pass through load
'

drivers which have pulse transformer coupling between input and
output stages. Outputs to other logic eierents in other divisions
pars through optical isolators.

,

Internal wiring: Interconnections between logic cards is on a backplane
of wire wrapped terminals. The connections are made point to point so
that groups of wires do not run in parallel for long distances. Power

wiring is routed as far from signal wiring as possible. The high current
wiring of the drives to the pilot valve solenoids is run in conduit, as
is the wiring for utility services (lighting).

Card layout: All signal inputs at the card level are buffered by a 100
K ohm resistor. The use of ground planes over large areas of the
boards also insures electrically quiet circuitry.

All standards of good practice were applied during the design and con-
struction of the solid state safety system to prevent any problem with EMI.

(

.
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421.24 QUESTION
(

In Sections 7.4.1.1.B and Section 7.4.1.2.B of your FSAR, you
provide details of the design criteria and classification of
the RCIC and the standby liquid control system (SLCS).
However, it is not clear if you have classified the RCIC as
safety-related. Additionally, you indicate that you do not
consider the SLCS as beingrequired to meet the safety design
basis requirements of the plant safety system. In contrast,
recent applications for operating licenses (e.g. , Shorham,
Perry and Clinton) have classified all portions of the SLCS
required for the injection of fluid, including the switch
used to initiate the sy: tem, as safety-related while the
heaters, indicator lights and alarms are classified as not
safety-related. In these applications, all the equipment
required for the RCIC system to perform its safety function
of injecting water, is safety-related. Even though the RCIC
is not part of the ECCS network, it is our position that the
RCIC is a safety-related system similar to that of the
auxiliary feedwater system in a PWR. In light of our position
on this matter, discuss in detail your proposed design
criteria and classification of the RCIC and SLC systems.

421.24 RESPONSE

#

The C&I components required to perform their safety functions
for both RCIC and SLCS are classified as safety-related. The
" safety-related" classification as well as the systems themselves
are identical for all BWR 6 plants (See GESSAR II, table 7.1-2).

As indicated in the response to question 421.17, safety-related
components are so indicated on the electrical drawings. Note
the " NUCLEAR SAFETY RELATED" stamp on the front pages of RCIC
and SLCS elemantaries (GESSAR II figures 7A.4-1 and 7A.4-2
respectively) . Textual statements attesting the safety-related
status of RCIC and SLCS are found in Subsections 7.4.2.1.1.B.I.(d)
and 7.4.2.2.B.3.(c),(e) respectively. The safety design bases
for both systems are found in Subsections 7.1.2.4.1 and 7.1.2.4.2
respectively.

(

. - - - _ _ - - _ _ _ _ - - _ _
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421.25 QUESTION

In Section 7.7 of your FSAR, you indicate that the rod pattern
control system (RPCS) is used to restrict rod worths and credit
for this is taken in the design basis rod drop accident. You
also indicate that the rod block monitor (RBM) is used to
prevent erroneous withdrawal of control rods to prevent localized
fuel damage. Discuss your rationale and basis for not
designating these systems, or portions of these systems, as
sa fety-rel a ted. Discuss their interfaces with safety-related
portions of your design; e.g., the average power range monitor
(APRM) and the refueling interlocks.

421.25 RESPONSE

The Rod Pattern Control System (RPCS) has been classified as
safety-related since the PSAR stage of the GESSAR standard.
(See Section 7.7 of GESSAR - 238 Safety Evaluation Report:
NUREG-0124 Supplement 1 to NUREG-75/110, September 1976; also
Section 7.7 of GESSAR - 251 SER: NUREG-0151, March 1977.)

Statements attesting its essentuality are found in GESSAR II,
Subsections 7.6.2.4.2.C and 7.7.1.2.B. Since the RPCS is
safety-related, its textual discussions are found in Section
7.6, which is disassociated from the non-essential Rod control

' and Information System (RC&IS) discussion in Section 7.7.

The Rod Block Monitor (RBM) is not a part of the GESSAR II design
and is not mentioned in the text. This function was associated
with pre-BWR 6 designs as a subsystem within the Reactor Manual
Control System.

.
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421.26 In S::ction 7.2 of your FSAR, you indicats that int:rconn:ctions eu"' E.(7.1) between redundant safety divisions are allowable through isolation -

. (7.7) devices. These isolating devices are used to maintain independence
! between safety-related circuits and between safety-related and

nonsafety circuits. Provide the following additional information:

a. Identify the types of isolation devices used.

b. Provide the details of the testing which has been performed,
including the results, to ensure that the isolation devices
provide adequate protection against EMI, microphonics, short-
circuit failures, voltage faults and voltage surges.

c. Discuss the applicability of the tests performed in Item (b) above.
'

RESPONSE:

a. Optical isolators are the principal devices used to provide physical and
electrical isolation between safety-related circuits and between safety-
related and non-safety circuits. *

An isolator is an optical coupler with a high degree of electrical and physical
separation. The working parts consist of a LED (light Emitting Diode) photo
receiver (photoRthnsistor or photo diode) pair separated by an optical barrier
that will permit light to travel from the LED to the phote receiver, but will
provide the necessary physical separation to satisfy USNRC Regulatory Guide 1.75.
The LED's are mounted near the edge of an input circuit card that also containt
the appropriate excitation and logic circuitry; the card is slid into one side
of a specially designed double-sided printed circuit card file. The output
circuit card containing photo receivers and appropriate output circuitry is'

located on the opposite side. A refractory material between the two sides
contains holes filled with clear quartz rods which permit the light to pass
while providing the necessary impervious physical barrier. The printed circuit*

-

card file is designed to be mounted in a control panel wall or other bulkhead
between redundant divisions or between divisional and non-divisional bays or ducts
to provide signal continuity while maintaining electrical and physical separation.
Several different input and output circuit boards will handle a variety of input
and output signal levels and characteristics. Some can be intermixed for maximum
flexibility i p a minimum number of different card types.

-1-
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421.26 RESPONS_E. (Cont'd)

TV V
(

b. Optical isolators are tested to conform to the following requirements:

1. Provide electrical isolation between the input and output sides so that
any abnormal circuit condition which occurs on one side will not affect
the functional capability of circuitry on the other side. Electrical
isolation between the input and output is sufficient so that a voltage
of 5 kV applied to the input or output will not impair the function
of devices on the other side of the barrier. The applicable require-

ments of USNRC Regulatory Guide 1.75 are also satisfied.

2. Provide physical isolation between the input side and the output side
so that any environmental abNrmality (such as fire) that occurs on one
side and affects circuit operation will be inhibited in affecting the
functional capability of circuitry on the other side. The center barrier
between the input and output sides of the isolator card file is designed
using special materials as are required to allow light to pass with
negligiblelosswhileprovidingaphysicalbarriercapableofpreventing
fire or other severe environments from having easier access between control
panel divisions than if there were no isolators.

3. Provide the means of coupling between the input and output sides to allow
electrical stimuli on the input side to produce the desired electrical
response at the output.

4. The isolators are capable of operation within specifications when exposed
to the following environments:

I Temperature, humidity, pressure, and radiation according to thea.
requirements specified in FSAR 3.11.

b. Seismic vibration according to IEEE 344 and the requirements specified in*
-

FSAR 3.10 using standard plant response spectrum multi-frequency excita-
tion while mounted in control panels in which used.

c. The isolators have wide application and therefore meet codes and standards as
separate equipment as well as part of system control panels in which they are
to be located.

1
l. Institute of Electrical and Electronics Engineers (IEEE)'

a. IEEE 323- Qualifying Class lE Equipment for Nuclear .Nwer Generating
Stations.

! b. IEEE 344- Seismic Qualification of Class lE Equipment for Nuclear
Power Generating Stations

! c. IEEE 384- Criteria for Separation of Class lE Equipment and Circuits.

2. Nuclear Regulatory Commission (NRC)

USNRC Regulatory Guide 1.75 (Physical Independence of Electrical| a.
i Systems) Rev. 1.

b. USNRC Regulatory Guide 1.89 (Qualification of Class lE Equipment for
| Nuclear Power Plants)

| c. USNRC Regulatory Guide 1.100 (Seismic Qualification of Electrical
Equipment for Nuclear Power Plants)

-2-

|



GESSAR
,

@SSTION h21.27

our review of the Clinton application for an OL, we were concerned about the
.aismic and environmental qualification of the analog trip modules (ATM) and the( )

optical isolawrs (01). In response to that concern, the applicant stated that ,

State whether the ATM's ando qualification test of these devices is underway.
the OI's proposed in your design are identical to those used in the Clinton
facility. If not, discuss how they will be . qualified.

IESPONSE:
The seismic and enviromental qualifactions of the optical isolators are fully
discussed in the response to Question h21.26. The A1M's are identieel to thoseAused in the Clinton facility.

luvd O I E
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421.29 QUESTION
.- o

I, In Table 7.1-2 of your FSAR, you state that .your design 'of!
the main steam positive leakage' control system (MS-PLCS) is
identical to the River Bend design. The River Bend application
in turn identifies this system as similar in design to the
comparable system in the Hartsville facility. Since construction
of the Hartsville plant has been delayed, modify Table 7.1-2 to
either reference ancdher facility having the same MS-PLCS design
as your proposed design or list this system as a new design.

421.29 RESPONSE

Table 7.1-2 (in GESSAR II) correctly identifies Riverbend as
having an identical MS-PLCS desion. This is in accordance with
Subsection 7.1.1 of Regulatory Guide 1.70, Revision 3. However,
the Riverbend reference to Hartsville predated tFat plant's
cancellation. Riverbend is 'now committed .to revise its FSAR table
in response to a similar NRC que'stion on their docket (See
Riverbend questicn #421.25y. 4

.
..,.

.'
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421.30 QUESTION
,

i
'

We discuss our requirements for anticipated transients without,

scram ( ATWS) in Volume 4 of NUREG-0460. However, we note that+

no description of the instrumentation and controls to implement
these requirements for your proposed design has been provided in
Chapter 7 of your FSAR. Accordingly, discuss your design and its,

conformance with our requirements in NUREG-0460 for AiWS. Identi fy
all non-safety related equipment relied upon in your design to
satisfy our ATWS requirements.

421.30 RESPONSE

The GESSAR II design incorporates the safety-related Recirculation
Pump Trip (RPT) as required by the NRC for the BWR. Its safety
design basis is stated in Subsection 7.1.2.6.6 and the system
technical descriptions and analysis are found in Subsections
7.6.1.6 and 7.6.2.6 respectively.

Plant requirements for ATWS in addition to the RPT have been
proposed and are currently being reviewed by the NRC. It is not
clear what, if any, additional ATWS requirements will result from
this review. It should be noted that the NRC has determined that
the current risk from an ATWS event is acceptably small .

(.
Therefore any additional plant modifications would only be required
for long-term resolution of the ATWS issue and such modifications
need not satisfy the requirements for a design basis event.

Should the NRC mandate additional ATWS modifications, the GESSAR
II design will be appropriately modified.

,

I

!

l
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421.31 As a result of an event at the Brown's Ferry facility where a complete
insertion of the control rods was not successful until after several>

attenpts were made, we required design modifications related to
hydraulic coupling and level monitoring to resolve this problem. kJ
indicate in Paragraph 7.2.1.1.D.2(g) of your FSAR that four nonindi-
cating level sensors provide scram discharge volume high water level
inputs to the RPS. We conclude from this that your proposed system
for monitoring the level of the scram discharge volume lacks diversity.
Discuss what modifications are planned to meet the reconsnendations of
the Office for Analysis and Evaluation of Operational Data (AE0D)
presented in NUREG-0785. -
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GESSAR II
236 NUCLEAR ISLAND 22A7007

Rev. 0
,

(
7.2.1.1.D.2.f System Description (Continued)

The arrangement of signals within the trip logic

requires closing of at least one valve in two or more steamlines to

cause a scram. In no case does closure of two valves in one steam-

line cause a scram due to valve closure. The wiring for position-

sensing channels feeding the different trip channels is separated.

Main steamline isolation valve closure trip chan-,

nel operating bypasses are described in Subsection 7.2.1.1.D.4.(c).

.

(g) Scram Discharge Volume
,

lNSE6T- ^
/

,;
~~

Four nonindicating level senso provide scram
I
discharge volume high water level inputs t e reactor protection

.

system. Each sensor provides an i to one instrument -channel.
*

,

The sensors are arranged so no single event will prevent a

reactor scram caused scram discharge volume high water level.
._

With the predetermined scram setting, a scram is

initiated when sufficient capacity still remains in the tank to

accommodate a scram.

Scram discharge volume water level trip channel

operating bypasses are described in Subsection 7.2.1.1.D.4 (d) .

The environmental conditions for the RPS are

described in Section 3.11. The piping arrangement of the scram dis-

charge volume level sensors is shown in Section 4.6.

(h) Drywell Pressure

Drywell pressure is monitored by four non-

( indicati.ig pressure transmitters mounted on instrument racks
,

7.2-12

_ _ , _ . _ - _ _ .-. . - _ _ ___ __
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! GESSAR II
,

QUESTION

I 421.32 Based on our review, it appears the the proposed logic

for manual initiation for several ESF systems is

interlocked with permissive logic from various sensors.
_

In some cases, it appears that the permissive logic is

dependent on the same sensors as those used for auto-

matic initiation of the system. Our position on this

matter is that the capability to manually initiate

each safety system should be independent of the permissive

logic, the sensors and the circuitry used for automatic

initiation of that system. (Refer to Section 4.17 of

IEEE Std. 279). Identify each safety system which is

interlocked in a manner similar to that described above.

Provide proposed modifications or justification for the

present design.

In this regard, manual contrcl of actuated devices at*
.

,

the motor control center (MCC) has been typically

provided in previous designs. Our review of drawings

I-960 A through M indicates that this feature has not

been provided for your proposed design. Provide your

rationale for not providing local control at'the

MCC's.

i

. _ _ _
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RESPONSE

( 421.32 ESF Manual Initiation

I. ECCS

The Emergency Core Cooling System (including the

LPCS, LPCI, HPCS and ADS subsystems) as a whole meet

IEEE 279 Paragraph 4.17 since each individual system has a

provision for its own manual initiation. In addition no single

. failure in the manual initiation portion of the network of

systems will prevent manual or automatic initiation of

redundant portions of the network.

Individual Subsystem Level

LPCS, LPCI (RHR), and HPCS

The LPCS, LPCI and HPCS initiating logics can be

activated manually by the operator. HPCS, LPCS

each have a system manual initiation switch, LPCI*

,
*

.

is manually initiated by selecting loops B and C

or loop A. The system operation after manual

initiation is dependent on normal or auxiliary power

being available at the pump bus and on normal valve

and pump control lineup for " auto" operation.

Additionally the LPCS, LPCI and HPCS operation can

be initiated manually by the manipulation of the in-

dividual subsystem valve, pump and power systems control
.

switches. In this mode the LPCS and LPCI injection

valves cannot be opened manually unless a LOCA

t.

signal exists or until the reactor pressure is below



.

.

421.32 (Continued)

(.
~

the setpoint which inhibits manual operations of

these valves. The HPCS flow to the vessel is

inhibited in manual or automatic mode with a high

vessel water level signal present.

.

.

ADS

The ADS initiating logic can be activated manually by

the operator. There are two manual switches per

; division logic. The manual initiation action bypasses

the ADS timer but is subject to interlock conditions
.

*

which are the same as the automatic mode. The inter-*
.

'

lock ensures the LPCS or LPCI pump is running prior

to depressurization of the reactor vessel by ADS.

Additionally, each ADS valve can be operated manually ,

without restriction from a control switch in the
*

|
control room.

i

|

| -
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421.32 (Continued)

[ II. CRVICS

The CRVICS initiating logic can be activated manually

by the operator. Initiation is accomplished by operating

the two switches for inboard logic and the two switches

for the outboard logic. There are no interlocks for

manual operation.

III. MS-PLCS

The MS-PLCS is remote manually actuated in the main

control room. Both inboard and outboard divisions are

activated to establish the necessary pressure barrier.

One switch is provided for each division (inboard

and outboard). Both the inboard and outboard division

systems are provided with plant air pressure and

! reactor pressure interlocks to prevent inadvertent

system initiation during normal reactor power'

,
.

operation.

IV. Containment Spray Mode (RHR)

The Containment Spray Mode initiating logic can be,

1

activated manually by the operator. Separate manual

initiation switches are provided for loops A and B.

The manual initiation is subject to interlocks which

include High Drywell Pressure for both A and B sub-

systems and a 90 second delay timer for the B subsystem.

These interlocks are considered necessary to protect

containment integrity.

(
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421.32 (Continued)

V. S1ppression Pool Cooling Mode (RHR)
[

The Suppression Pool Cooling mode of RHR is initiated

only by manual action. Initiation is performed by
,

manual switches for each valve and the two main RHR

pumps. Manual initiation is governed by a 10 minute

post-LOCA timer. The 10 minute timer prevents operator

action which could divert LPCI flow away from the

reactor core.

Containment Spray Mode also takes precedence over

the Suppression Pool Cooling mode. Upon initiation of

containment spray the RHR test return valve F024 and

heat exchanger bypass valves will close if open or

will be interlocked to prevent opening if they are

( closed.

.

. #

-

|
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421.32 ESF Manual Initiation
.

( ESF Systems with Manual
,

Initiation Permissives and/or Interlocks

System Permissives/ Interlocks Basis

Low Pressure Manual operation of Overpressuriz-
Core Spray (LPCS) LPCS and LPCI Injection ing LPCS,
Low Pressure Valves requires LOCA signal LPCI System
Coolant Injection or reactor pressure below
(LPCI) setpoint.

High Pressure Core High reactor water level Overfilling
Spray (HPCS) shutdown reactor vessel

Automatic LPCS or LPCI pump running Depressuriza-
Depressurization tion without
System (ADS) core flow

Main Steam Positive Reactor pressure, Inadvertent
Leakage Control Air system pressure initiation
System (MS-PLCS) during reactor

power operatior

I. Containment Spray High drywell pressure Containment
Mode (RHR) 90 second delay, loop integrity

B only '
-

,

.

Suppression Pool 10 min post LOCA timer, Operator
Cooling Mode reactor vessel low level, directing LPCI
(RHR) high drywell pressure flow away from

reactor core

f

_ _ _ _ _ _ _ . . --



In testing the operation of the scram pilot solenoid valve at the421.33
(7.2.1) Grand Gulf facility, several valves were found stuck in the energized

The licensee hasposition when the solenoids were de-energized.
determined that the valves were damaged when operated with insufficient
voltage applied to the solenoid coils.. The basic cause of this problem
was undersized cables leading from the power supply to the solenoid.
Discuss what steps are being taken, if any, in your proposed design to

(. prevent such an occurrence.
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421.34 In Section 7.2.1.1.D.6 of your FSAR, you indicate that pilot solenoids
for the scram valves "are not part of the RPS" and that the RPS inter-
faces with the pilot solenoids. Discuss this interface using detailed
schematics and drawings as appropriate, including a discussion of the
backup scram valves, their classification and their interaction or

interface with the RPS.
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421.35 In Figure 5.1-3C of your FSAR. you indicate that the RPV pressure and
'7.7) N'

( water level instruments use the same instrument lines. Identify all

other instances where instrument sensors or transmitters supplying

infonnation to more than one protection channel, are located in a common

instrument line or connected to a common instrument tap. Verify that
~

a single failure in a common instrument line or tap (such as a break or

a blockage) cannot defeat the required protection system redundancy.

Identify where instrument sensors or transmitters supplying information to

both a protection channel and one or more control channels are located

in a comon instrument line or connected to a common instrument tap.

Verify that a single failure in a comon instrument line or tap cannot

cause an initiating event and also defeat protection channels or functions.

Provide a list of the shared equipment identified in response to these

questions. Include the turbine stop valve / control valves as well as the
( RPV instrumentation in your analysis.

RESPONSE:

The figure cited (5.1-3C) shows a part of the nuclear boiler system and

its safety related level and pressure instrumentation and illustrates
,

schematically the grouping of instruments on the four sets of instrument
! taps at the four different azumuths. The vessel level and pressure

instruments of each single division are connected to the same tap.

This is consistent with the single failure criterion which assumes failure

; of an entire division of equipment as a Single Failure.

There are instances where a single instrument line or tap serves
.

| instruments in more than one division of the protection system. These

cases are:,

1
'

1. Main Steam Line high flow sensor for isolation of large main steam

line breaks outside containment.

|

_ _ _ _ __ _._____
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- 2. Reactor Recirculation flow sensors for flow reference scram inputs. I
k

3. RPV level sensors for RPS division 4 and HPCS division 3 level inputs.

4. The Main Turbine First Stage pressure taps providing power level

information to the RPS to pemit scram on turbine trip above a

specific power level.

Each of these four cases has been analyzed for single line break or

blockage consequences and found to be acceptable as follows:

1. The main steam flow sensing element has two sets of A P taps

which run in divergent directions to two local instrument racks -

located outside the drywell on opposite sides the containment outside

the steam '.unnel. Each local rack has two steam flow transmitters,

which are assigned to different electrical divisions located on

different separated sections of the same rack. Postulated instrument

( line failure could cause two high flow signals to be disabid.

Such a failure could not be the result of a main steam line break

outside the containment because of the location of the instrument

racks. Therefore, the failure can be considered a random failure.

The remaining two channels of flow information emanating from the

second instrument rack provides the signals to the 2/4 logic which

will initiate isolation as required by a large main steam line break.

These main steam flow taps serve no control functions.

2. The Reactor Recirculation Line flow element is an elbow tap which

has two sets of instrument lines which run in divergent directions

to local instrument racks outside the drywell and in different

quadrants of the containment. Each set of instrument lines serve

twoAP transmitters which are assigned to different electrical
-

divisions and so are located on separate sections of the sub divided

local instrument rack. A postulated instrument line f ailure could

affect two of the four channels of flow information to the flow

reference scram circuit but the remaining two operative channels would
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( provide the necessary 2/4 inputs to obtain a scram on the 2/4 logic IF

low recirc flow were to occur. Instrument line damage in the

vicinity of the elbow taps as a result of a LOCA induced pipe whip

or jet could not result from a leak so small that it could not

quickly raise the drywell pressure to the scram set point. Therefore,

failure of these lines as consequences of a LOCA is not a safety concern.

These recirculation flow taps serve a rod block function but do not

cause any active control action that would initiate a transient.

3. The division 4 RPV level sensors includes level transmitters for the
,

HPCS system which is a Division 3 system. Therefore these transmitters

have 24 VDC circuits from division f coming into a Division 4 (441MF 7
p55 popstoA 3 oses Avr n

" at^ circuits are required to be repmt-d from the Division 4_i
c j g y 9 i E t $n 49 t>* s (N T14 C DInstw y CA psy.g 3

I circuits by 4cpr;te enc':=::gand routed in a Division 3 raceway,

:f t% * %no aspa & ain hu- um ca u w weor Cond ann +

Aid 2%4=$A% %%ir-ebke*44ti+4%p-~C;Ta4Mt % 4 k :i%id W '
,

,

6 h i i un 7. 7;;c ;f ;^., P eu >2nnnt_E05e a threat toN II,a os c m

cA4wf7
fo ti,e Division 3 e4+ee ts. It is also noted that the HPCS has a

separate set of sensors located ca the other side of the vessel /

|
containment. The division 4 RPV level taps do not serve any control

|

| function.

4. The main turbine first stage pressure connections are not always

separable into four separate taps because of physical constraints.

Where only two taps are available each tap serves two sensors

,

one in each of two divisions. The breaking of an instrument
\ line can thus disable two sensors. However in the 2/4 logic the'

S E Y:' e 5
two remaining operable (+ps would give the required two inputs to

,

!

permit the turbine stop-valve-closure scram on pressure above

their set point.

_ __ __, , _.
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- The first stage pressure taps provide input to transmitters used
'

in the rod block circuits. Each tap serves one of the rod clock

circuits so failure of a tap could disable one of two rod block

circuits leaving the other active. This failure would not initiate

any transient that could cause a need for the first stage pressure

safety signals.

5. The Turbine Control Valve fast closure signals are taken from four

separate taps. The only other instrument taps that serve both

safety and control functions are the RPV level taps on divisions

1 and 2. The transient analysis covering a failure of one of these

taps as an initiating event is covered in detail elsewhere but in

summary a single failure that could initiate a RPV level transient

that exceeded normal operating limits would cause either a high or

[
low level scram which would not be disabled by an additional single

failure.

3'QLa y- 15 -r &c
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421.36 Provide an evaluation of the effects of high temperatures on the
(7.1)

( (7.7) reference legs of the water level measuring instruments resulting
.

from exposure to high-energy line breaks.

RESPONSE:

Exposure of the RPV level reference columns to the high ambient

temperature associated with a High Energy line break will heat

the column at a rate corresponding to a thermal time constant of

approximately 10 minutes. Therefore, the water in the reference

column will approach the temperature of the drywell environment

in about 30 minutes. This temperature will depend upon the nature

of the break. A large break will give a relatively low temperature

(approx. 280*F) whereas a Small break will superheat the drywell

to approximately 340*F. This is the condition which is of

k greatest concern because in the small break case, it is expected

that the vessel will be depressurized after a short time and

vessel water temperature will then be lower than the reference

column water so that the reference column will boil. The boiling

will be rapid if the vessel depressurization is rapid and it has

been determined that approximately 20% of the reference column

exposed to the high drywell temperature could flash quickly. This

is based on a vertical column and will be less for a sloping

reference line such as exists in the drywell because the volume of

wate per unit of vertical drop will depend on the slope whichi

will typically be i inch per foot compared with 12 inches per foot
!

| for a vertical pipe. After the initial rapid flashing there would

be a gradual boiling over a period of hours if the drywell

ambient was maintained above the vessel temperature. Thus the

reference column could be gradually depleted. The effect of this
;

_ _. _ . _ _ _ . . , - _ _ . _ _ _ _ _ _ _ _.
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depletion will be limited by the vertical height differential

( between the reference level and the instrument line penetratier.

through the drywell wall. This distance is limited by design

reconnendation to 4 feet so as to limit the boil off potential

error to not more than that equivalent to four feet of reference

column. The error would be in the direction to make the indicated

level higher than the actual level. This error will not exist prior

to the depressurization of the vessel because there will be no boiloff

and the reference and variable legs will heat up at very nearly the

same rate and thus compensate each other.

It has been determined that an error of the magnitude cited will

not result in incorrect operator action or unsafe reactor conditions

during recovery from LOCA.

I
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421.37 QUESTION

( V'trify that there is sufficient redundancy in the water level '

instrumentation to prevent a sensing line failure (i.e., break,
blockage or leak), concurrent with a random single electrical
failure, defeating an automatic reactor protection or an ESF
actuation.

421.37 RESPONSE

A complete analysis of this event scenerio was performed and
submitted to J.E. Knight (NRC-ICSB) for the Grand Gulf docket.
This was in response to Grand Gulf Question "J" (LRG II Item
1-ICSB), " Failure in Vessel Level Sensing Lines Common to
Control and Protective Systems."

In July,1982, Rick Kendall and Jerry Mauck (NRC-ICSB) did an
independent matrix study of systems / divisional failure combi-
nationsand confirmed GE's identification of the worst-case
scenerio. Furthermore, they indicated they were satisfied with
GE's analysis of BWR 6 plants, and of the results which assured
adequate core coverage throughout the postulated event.

GE made a comparison study of the Grand Gulf analysis relative
to solid-state (GESSAR II & Cliatoa) designs, and assured
the results were conservative. This is because RPS scram logic is,

- any 2-out-of-4 for sc, lid-state plants compared with 1-out-of-2
. twice for Grand Gulf. Tne results of this comparison study is'

described as follows:

In BWR/6 solid-state plants, the RPS logic is any 2-out-of-4
channels to scram. Therefore, if one RPS channel reads errone-
ously high due to the instrument line failure and any additional
RPS channel is assumed to fail-short, there are still 2 remain-
ing channels lef t to accomplish norma' scram. Assuring an
instrument line break in Division 1 (worst-case in the Grand Gulf
analysis), it is possible to fail either RCIC o_r HPCS by postulating
the additional failure in ECCS busses 2 or 3 respectively. However,
both systems cannot fail due to a single electrical failure and
there will always be a normal Level 3 scram prior to automatic
initiation of either (or both) high-pressure system.

The worst-case scenerio is postulated to be the reference line
break coupled with HPCS failure. Normally, the operator would
switch feedwater control from the bad instrument line to the
good one as soon as the level mis-match is detected by the
annunciator alarm. This would immediately restore normal water
level. Should he neglect to do this, the water level would'

continue to drop until it reaches Level 2. This level would
normally initiate both HPCS and RCIC and trip the recirc pumps.
Assuming the additional electric failure of HPCS, only RCIC will,

'
start. Since a successful scram occurred at Level 3, RCIC is
sufficient to cause water level to turn around between Level 2 and
Level 1 and rise; slowly filling the vessel as power decays. If
still unattended, the vessel level will gradually increase until
it reaches Level 8 which trips the RCIC turbine and assures closure

,



421.37 RESPONSE - continued

( of the main turbine stop valves. Thus, level will drop back
toward Level 2 and the cycle will continue to repeat itself
even slower due to residual heat decay occuring in the vessel.
This will limit vessel level between Level 2 and Level 8
indefinitely until the operator takes the remaining shutdown
action. The postulated scenerio therefore has no adverse
safety consequences for BWR/6 solid-state plants.

.
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421.39 In Section 7.3.1.1.2.K of ytur FSAR, you indicated that thm
(7.3.1)

containment and reactor vessel isolatior control system (CRVICS)

( is capable of operation during any unfavorable ambient conditions

anticipated during normal operation. Discuss the capability of

the CRVICS to function during abnonnal and accident conditions

,such high-energy line breaks.

RESPONSE:

The CRVICS is made up of two separate divisions of equipment

controlling two sets of valves; one set outside the containment

and the other set on the inside of the containment with certain

lines having their inboard valves within the drywell. All of the

CRVICS valves close on low reactor vessel level and all except the

PSIVs and those valves associated therewith (MS drain valves and

Reactor Water sample) close on Drywell High Pressure. Isolation

valves within the drywell are required to withstand the temperature

and pressure and radiat'on conditions of all normal, abnormal and

LOCA with a time limit on the duration of the LOCA environment

because of their short function time for closurc on a LOCA signal.

Since all the valves that close on drywell hign perssure start to

close when the drywell pressure exceeds two psig they do not have

time to reach LOCA ambient steady state conditions before they are

| closed and their isolation mission is completed.

Consideration of localized damage to equipment as a result of a LOCA

focuses attention on the inboh isolation valves and their ability
' to withstand jet forces and missiles associated with a LOCA.

| While it is true that an inboard valve may be affected by such

forces, it is beyond the design basis to impose a LOCA pipe break and

; more than one single failure beyond those which can be postulated as

consequential. With this groundrule it is evident that the inboard
|

. - . _ .
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421.39 isolation valve failure as a result of consequential damages would
(7.3.1) 1

( (cont'd) not open a release path for radioactivity if the line involved were
lpart of a closed system and had another isolation valve on the

:
outside of the containment.

The following considers postulated damage to various inboard isolation

valves and cites mechanisms of potential failures together with the

isolation condition resulting. '

MSIVS Normally Open- Fail Closed

Electrical or air service interruption may be impaired by LOCA.

The valves are calable of closure on loss of air or electric power

or both. Additionalh a third manually operated Motor Operated

valve is provided. '
,

MAIN STEAM DRAIN VALVES - Motor Operated Valves.

These valves are normally closed buring power operation but opei.

( during low power operation. Therefore, failures (electrical cable

damage or mechanical damage to the operator) could open a release

path to the main condenser if the outboard drain valve failure was -

the SAF. Because of this possibility, the MS'd, rain valves inside

the drywell are located in a pg)tected area within the guard piped

area of the main steam lines and considered to be out of t.hd LOCA'

consequential damage zone. The AE and constructor are responsible '

,

for the design and installation adequacy with re' gard to explicit .

protection methods. (CF Braun is to verify the foregoing statement).

SHUTDOWN COOLING Suction Velves, Normally Closed MOV's.

Since the inboard valve is nonnally closed and no electrical failure

as a consequence of a LOCA can conmand the valve to open there is ,

no release path established through this valve.
Ii

&
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421.39 Reactor Water Cleanup Inboard Isolation Valve - Motor Operated. Fail-as-Is.
'7 3 1). .

( :ont'd) Damage mechanisms include cable damage or mechanical damage to the

operator rendering the valve incapable of closure.

In view of the fact that the portion of the RWCU system outside

containment is closed system and also protected by a second isolation
'

valve; no radiation release path will result from inboard valve
.

failure and a single active failure. (or single passive failure

provided the outboard valve operates.)

OTHER Inboard Containment Isolation Valves. moi ~or Operated, Normally Open.

Closed cooling water, chilled water and air systems are examples of

systems that could communicate with the drywell atmsophere in the

event of a LOCA and consequential breakage of one of these pipes.

The damage could also be postulated to damage the inboard valve but1

. w
in each case the outboard valve and the closed system piping outside -

___

5 the containment would accommodate a single active failure or single

passive failure without opening a release path to the environs.

i
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421.40 QUESTION

( Provide a discussion on high pressure / low pressure interfaces
and the associated interlocks in Section 7.6 of your FSAR.
Discuss how each of the high pressure / low pressure interfaces
in your design conforms to our positions in Branch Technical
Position ICSB 3. Discuss how the associated interlock
circuitry conforms to the requirements of IEEE Std. 279.
Your discussion should include illustrations from applicable
drawings; e.g., the reactor heat removal (RHR) system.

421.40 RESPONSE

The High Pressure / Low Pressure (HP/LP) System Interlocks are
described in GESSAR II, Section 7.6.1.5. The table under
subsection C lists each of the isolation valves and their
interlocked process line, etc. As indicated in Subsection D,
all lines have at least two series valves except the steam
condensing mode line. These valves can be identified on the
Process and Instrumentation Diagrams (P&ID's) for each system.
For example, see Figure 6.3-7 for LPCS and Figure 5.4-12 for
RHR.

Interlocks prevent each valve from being opened until the
primary system pressure is below the subsystem design pressure.
In most cases, they also provide signals to automatically,

I reclose the valves when primary pressure exceeds the subsystem
design pressure. Exceptions are the emergency injection valves
used for ECCS which must open reliably and rapidly upon receipt
of an accident signal. HP/LP interlocks are controlled by
transmitters which sense vessel pressure directly from the
instrument lines. These transmitters are connected to trip
units arranged in complimentary logic channels to prevent
inadvertant operation of the valves should single failures occur.
For example, the 1-out-of-2-twice logic to open LPCS injection

| valve F005 is shown on the LPCS Functional Control Diagram,
1 Figure 7.3-2 of GESSAR II.

With the allowable exception for ECCS valves (i .e. , they do not
automatically reclose), the HP/LP interlocks described in
GESSAR II meet the positions outlined in BTP ICSB-3. Also, the
instrumentation and controls for the HP/LP interlocks are qualified
as class IE equipment. They are designed in accordance with the
single failure criterion, redundancy requirements and testability
criterion of IEEE 279.

1
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421.41 QUESTION

( In your discussion of the high pressure core spray (HPCS)
'

system in Section 7.3.1.1.1.1.C of your FSAR, you state
that the HPCS system provides water to the reactor as long
as a high drywell pressure signal is present, regardless of
the water level in the vessel. The control logic has been
modified in the HPCS designs of other BWR's (e.g., Grand Gulf
and Clinton) to stop the HPCS when the water level reaches the
high level trip. This modification was implemented to prevent
possible flooding of the steam lines and subsequent damage to
safety / relief valves and the primary system piping. Discuss
your proposed HPCS control and its " termination" logic.

421.41 RESPONSE

The GESSAR II design is to be modified just like the other BWR's
mentioned. Engineering Change Authorization (ECA) number 801203-1
is already in place to facilitate the change in the GESSAR II
documenta tion. Attached is a mark-up showing how the text will
be modified to delete the high drywell signal which inhibits
the level 8 trip of HPCS. The HPCS Elementary and FCD will also
be revised in accordance with this change.

(

.
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7.3.1.1.1.1.C High Pressure Core Spray System Instrumentation
( and Controls (Continued)

transmitter provides an input to an analog trip module (ATM). The

output trip signals from the analog trip modules feed into one- '

out-of-two twice logic. The initiation logic for HPCS sensors

is shown in Figure 7.3-1.

Drywell pressure is monitored by four pressure

transmitters (two in Division 3 and two in~ Division 4). Instru-

ment sensing lines that terminate outside the drywell allow the

transmitter to communicate with the drywell interior. Each dry-

well high-pressure trip channel provides an input into the trip

logic shown in Figure 7.3-1. The trip logic inputs are electri-

cally connected to a one-out-of-two twice circuit.

The HPCS system is initiated on receipt of a reac-

tor vessel low water level signal or drywell high-pressure signal

I from the trip logic. The HPCS system reaches its design flow rate

within 27 seconds of receipt of initiation signal. Makeup water

is discharged to the reactor vessel until the reactor high water

level is reached. The HPCS then automatically stops flow by

closing the injection valve if the high water level signal is

available,and dryucil preccure is below thc trip sctting O-The

system is arranged to allow automatic or manual operation. The

HPCS initiation signal also initiates the HPCS Division 3 diesel

generator.
i

Two ac motor operated valves are provided in the HPCS

pump suction. One valve lines up pump suction from the condensate

storage tank, the other from the suppression pool. The control

arrangement is shown in Figure 7.3-1. Reactor grade water in the

condensate storage tank is the preferred source. On receipt of

an HPCS initiation signal, the condensate storage tank suction

valve is automatically signaled to open (it is normally in the ,

open position) unless the pump suction from the suppression pool

7.3-4
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GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 0

7.3.1.1.1.1.C High Pressure Core Spray System Instrumentation
and Controls (Continued) 4;

The valves in the test line to the condensate storage tank are

interlocked closed, if the suppression pool suction valve is not

fully closed, to maintain the quantity of water in the suppres-

sion pool.

4. Redundancy and Diversity

The HPCS is actuated by reactor vessel low water

level or drywell high pressure. Both of these conditions may ,

result from a design basis loss-of-coolant accident.

The HPCS system logic requires two independent

reactor vessel water level measurements to concurrently indicate

the high water level condition. When the high water level con-

dition is reached following HPCS operation and-Jzyucil prcccurc Aj

y ic belcw the trip cettir.9, these two signals are used to stop

HPCS flow to the reactor vessel by closing the injection valve

until such time as the low water level initiation setpoint again

is reached. Should this latter condition recur, HPCS will be ini-

tiated to restore water level within the reactor.

5. Actuated Devices

All motor-operated valves in the HPCS system are

equipped with remote-manual functional test feature. The entire

system can be manually operated from the main control room.

Motor-operator valves are provided with limit switches to turn off

the motor when the full open or closed positions are reached.

Torque switches also control valve motor forces while the valves

are seating.

The HPCS valves must be opened sufficiently to pro-

f-vide design flow rate within 27 seconds from receipt of th2 initia-
,

tion signal.

7.3-6
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7.3.1.1.1.1.C High Pressure Core Spray System Instrumentation
l and Controls (Continued)

The HPCS pump discharge line is provided with an

ac motor operated injection valve. The control scheme for this

valve is shown in Figure 7.3-1. The valve opens on receipt of

the HPCS initiation signal. The pump injection valve closes
tautomatically on receipt of a reactor high water level signal. aedr -

uhon_ drywall- prcssure is below the trip m e t t-i n e

6. Separation

Separation within the Emergency Core Cooling System

is in accordance with criteria given in Subsection 8.3.1.4.2. It

is such that no single design basis event can prevent core cooling

when required. Control and electrically driven equipment wiring

is segregated into three separate electrical divisions, designa-

( () ted 1, 2, and 3 (Figure 8.3-1).
t

HPCS is a Division 3 system augmented by redunda t

Division 4 instrument channels (Figure 8.3-1). In order to main-

tain the required separation, HPCS control logic, cabling, manual

controls and instrumentation are counted so that divisional sepa-

ration is maintained. System separation is as shown in Table

8.3-1.

I

7. Testability

i The high pressure core spray instrumentation and

control system is capable of being tested during normal unit oper-

ation to verify the operability of each system component. Testing

of the initiation transmitters which are located outside the dry-

I well is accomplished by valving out each transmitter, one at a
'

time, and applying a test pressure source. This verifies the

1

7.3-7
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QUESTION

( 421.42 In Section 7.3.1.1.1.1 of your FSAR, you indicate that

(7. 3) the HPCS system will automatically initiate, if required,

| during testing with specific exceptions. Parts of the

system which are bypassed or rendered inoperable are
(

indicated in the control room at the system level.

In your response to Question 421.04, provide details

relating to the HPCS system. Specifically, discuss the

interlock which prevents HPCS injection into the reactor

when test plugs are inserted during logic testing.
Resolve the discrepancy between your statements in

Sections 7.3.1.1.1.1.C.7 and 7.3.2.1.C.l.j.

RESPONSE

( 421.42 The High Pressure Core Spray (HPCS) system is capable'

of being completely tested during normal plant operation.

Motor-operated valves can be exercised by the appropriate*

control relays and starters. Should HPCS be initiated
;

during testing, valves will re-align, allowing high pressure
core spray into reactor vessel. A motor-operated valve

|
(MOV) test switch in control room removes the over- =:

torque interlock bypass associated with MOV's for

testing. This is considered less reliable mode of

operation, but does not prevent HPCS initiation (HPCS

OUT OF SERVICE light illuminates in control room) .
<

f
During plant normal operation HPCS system can be flow

tested by discharging into condensate storage tank.
(

- . . _ _ _ _
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421.42 (Continued)'

HPCS logic is tested by applying a test signal to each |

i
e' analog trip module (ATM) in turn and observing that

channel trip device changes state. To verify that both

elements in one out of two twice logic are functional a

plug in test box is used to operate the logic as one
out of one for verification of single element function.

If desired, the variable associated with the ATM can

be varied and, in conjunction with the ATM output

indicator light and appropriate instruments, both the
transmitter and ATM outputs can be verified. In those

cases where the sensor is disconnected from the process

variable to allow testing, an out-of-service alarm will
be indicated in control room by administrative action

or automatically when analog comparator trip unit is
;

in calibration. Test specification allows this system

(division 3 power augmented by division 4 channels) to'
-

Thebe down for testing during plant normal operation.

HPCS OUT OF SERVICE light in control room will indicate

HPCS is at degraded performance or inoperable during these

conditions.

Though not implemented to meet the requirements of

testability, the Automatic Pulse Test (APT) continuously

and automatically performs end to end testing of all

active circuitry. The APT improves availability of
and loc a t.oHPCS system by minimizing time to detect

failures.

(
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GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 0.

. 7. 3. 2.1. 2. C. l . i) Specific Regulatory Requirements Conformance
k (Con tinued)

The sensors can be calibrated by application of pressure from a

' low pressure source (instrument air or inert gas bottle) after

closing the instrument valve and opening the calibration valve.

However, transmitter output is continually

monitorable from the control room by observing meters on master

trip units. Accuracy checks can be made by cross comparison of

each of the four channels (A, E, B and F). For this reason, trans-

mitters need not be valved out of service more than once per cpera-

ting fuel cycle.

The trip units mounted in the control room are

calibrated separately by introducing a calibration nource and

varifying the setpoint through the use of a digital readout en

the trip calibration module.

{

j) Capability for Test and Calibration (IEEE-279-
1971, Paragraph 4.10)

,

.

1) HFCS

HPCS control system is capable of being

completely tested during normal plant operation to verify that each

element of the system, active or passive, is capable of performing

its intended function. Sensors can be e.xerc_ised by applying test
_. .._ _ - --s, _ _ . . , ._ -

,

p.ressures. / Logic can be exercised by means of plug-in tes,t_swi_tches I
_

(usedalone.orinconjunctionwithsinglesensortests.'Pumpscan \
.,

_

\be started by the appropriate breakers, to pump against system _.gy.
injection valves and/or return to the Qujprbssion_ pool [thrN b est

'

/

- valves while the reactor is at pressure./ Motor-operated valves can

be exercised by the appropriate control relays and starters, and

all indications and annunciations can be observed as the system is

tested. Check valvas are testable by a remotely operable pneumatic
' piston. HPCS water will not actually be introduced ir.to the vessel

except initially before fuel loading.

7.3-197
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y 421.44 In Section 7.4.1.1 of your FSAR, you identify conditions which are

( (7.3) monitored and which can trip the RCIC turbine stop valve and isolate
the system ~if their set points are exceeded. Discuss the details
of this design.

421.44 RESPONSE:

Table 1 lists the conditions which initiate an RCIC turbine trip by

rapidly closing the RCIC turbine steam supply stop valve.

Table 2 lists the conditions which initiate RCIC system isolation

and shutdown.

Instrumentation incorporated in both the RCIC and steam leak detection
systems are designed to continually monitor the conditions listed
in Tables 1 and 2, and initiate an RCIC system turbine trip or turbine
trip and isolation, as illustrated in Figure 1&2 logic diagrams.

GESSAR II, sections 7.4.1.1.2,3,6 and 7.6.1.3.2 describe the details
of the logic shown in Figures 1&2. While environmental and equipment

( protection is the primary purpose for isolating and shutting down the
RCIC system during abnormal operations, the design incorporates
precautions to preclude spurious or premature corrective actions..-

Table 3 lists some of these precautions.

.
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/ -TABLE 1

( RCIC TURBINE TRIP SIGNALS

HIGH TURBINE EXHAUST PRESSURE

LOW RCIC PUMP SUCTION PRESSURE

TURBINE OVERSPEED MECHANICAL

TURBINE OVERSPEED ELECTRICAL

RCIC ISOLATION LOGIC "A"

RCIC ISOLATION LOGIC "B"

TURBINE TRIP MANUAL

TABLE 2

RCIC SYSTEM ISOLATION SIGNALS

HIGH TURBINE EXHAUST DIAPHRAGM PRESSURE
'

I HIGH RHR EQUIPMENT AREA AMBIENT TEMP.

HIGH RCIC EQUIPMENT AREA AMBIENT TEMP.
,

,

HIGH RHR EQUIPMENT AREA VENTILATION
INLET AND OUTLET DIFFERENTIAL TEMP.

HIGH RCIC EQUIPMENT AREA VENTILATION
INLET AND OUTLET DIFFERENTIAL TEMP.

HIGH RCIC PIPE IN STEAM TUNNEL AREA TEMPERATURE.

HIGH RCIC STEAM LINE DIFFERENTIAL PRESSURE OR INSTRUMENT
LINE BREAK.

LOW RCIC STEAM SUPPLY PRESSURE

i

_ - - - . -.. , . _ .
._ -

-
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TABLE 3 |
'

1. ESTABLISHING TRIP SET-POINT VALVES FAR EN0 UGH AWAY FROM NORMAL OPERATING
VALVES, YET SUFFICIENTLY CLOSE TO PROTECT THE ENVIRONS AND EQUIPMENT.

2. INCORPORATING TIME-DELAY TRIP LOGIC CIRCUITS

3. REQUIRING COINCIDENT TRIPS TO INITIATE CORRECTIVE ACTION

USING TURBINE SPEED RUN-BACK, RATHER THAN COMPLETE SHUTDOWN, TO CORRECT4.
ABNORMALITIES WHERE ENVIRONMENTAL OR EQUIPMENT DAMAGE IS NOT IMMINENT.

SELECTING RELIABLE, SAFETY-QUALIFIED INSTRUMENTATION AND CONTROL EQUIPMENT.5.

t

!

.
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421.45 In Section 7.2.2.1.I of your FSAR, you indicated that the

( (7.2.2) condensing chambers and all essential components of the

control and electrical equipment are either similar to those

which have been qualified by tests for other facilities or

additional qualification tests have been conducted. You also

indicate special precautions are taken to ensure the operability

of the condensing chambers and the inboard main steam isolation

valve (MSIV) psotion switches for a reactor coolant pressure

boundary (RCPB) break inside the drywell. Confinn that the

condensing chambers and MSIV psotion switches are included in

the environmental qualification program. Discuss the differences

between the qualified control and electrical equipment which are

similar to those used in your design and the additional tests j

which have been conducted. In addition, provide the details

for the " precautions" you have taken to ensure the operability

of condensing chambers and the MSIV postion switches.

RESPONSE:

The MSIV position switches have been included in the environmental

test program applied to other safety related instrumentation

and control devices located in the drywell in accordance with

IEEE 323 1974 and RG 1.89 as stated in Section 1.8 Condensing

chambers are code vessels controlled by ASME code rather than

being subjected to qualification tests which are applied to

electrical equipment therefore they are not included in the

i same qualification program, as the position switches.
|
,

f
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421.45
(cont'd) However, the ability of the condensing chambers to perfonn their

,

(
' safety function as components of the instrumentation and control

system as predicted by analysis has been confinned by actual

operation in reactor plants under the extreme environmental

conditions associated with a LOCA.

All essential equipment used in existing plants has been (or is

being) required to be environmentally qualified and from that

qualification is developed a list of instrumentation and
,

electrical equipment types and models acceptable for applications

in GE standard plants. Such equipment models are considered

type qualified for use within their qualified applications and

ranges, and environments. In the event that other equipment

types or models not previously qualified are considered as

alternatives for these qualified devices they shall be subjected

to the same qualification as those already typed qualified.

The precautions taken to ensure operability of condensing chambers

during a LOCA event are as follows: The condensing chambers on

the reactor vessel are physically separated by dispersing them

around the periphery of the vessel at four different azimuths at

least 30 apart. The routing of the lines from the condensing
;

chambers is such as to avoid convergence where there would be a

potential for comen damage as a result of a LOCA. The slopes of

the instrument lines from the condensing chambers to the drywell

penetrations are kept to a minimum consistent with adequatet

~

; venting of non condensibles and air back into the chamber so that

the vertical elevation difference within the drywell is kept to 3

|

i
*
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421.45 practical minimum eith a recomended maximum of fcur fe:t.
(c:nt'd)

This serves to limit the maximum boil off that might occur

[
during a postulated condition of drywell temperature being

maintained in excess of reactor temperature of time sufficient

to pennit boiloff. In addition, the condensing chambers are

connected to the vessel with a pipe sized to allow ample cross

section for condensate drainback and free exchange of steam

and non condensibles between the vessel and the condensing,

cha.mber, to prevent any possibility of condensate binding or

excessive non condensibles buildup that could prevent adequate

condensing of steam to keep the reference leg filled.

The MSIV position switches are not required to initiate a scram

on the RCPB leak within the drywell. Therefore, they are not

required to be protected from damages that might result therefrom.

Drywell high pressure avoides the scram signal for this condition.

( obviating the need for MSIV " closure scram" for this condition.

Therefore, no special precautions are required to ensure

operability of the MSIV position switches during a RCPB inside

the drywell. However the following features give a high degree

of assurance that they could give a valid signal during a

RCPB if desired. 1) distribution of the position switches rmong

the four valves (one on each inboard valve and one on each of the

outboard valves), 2) housing each of the switches in a separate

cast steel condulet switchbox, 3) qualifying them for the LOCA

environment (pressure and temperature and radiation) and 4) use

of fail safe logic.
1

The MSIV closure scram logic is three out of four inboard or
1

three out of four outboard valves closed 10% or more to cause j

' scram. The valve position switch circuit is fail safe in that

a broken wire will give a channel trip signal.

!
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421.45 Furth;rmore, the MSIV closure scram is not a safety function
(cont'd)

that is required for a RCPB condition within the drywell

(' becasue MISV closure is not initiated by a high drywell pressure
' condition.
,

f

.
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puESTION 421.+6
In Sections 7.6.1.8 and 7.6.2.8 of your FSAR, you describe the
containment vacuum relief (CVR) system. Confirm that the CVR is ,

powered from class IE power sources.

.

RESPCAfsa 421.46

7%e Cau'At,.me.f Vse m fe/ref (cvk) sp;% is powere/ k-
C/asa .iE pawer .sa w ee ry /2 S VDc Bu DC-E for Divisina 1. d /23
V M E u.s DC-F Ar DIvTJio 2, a.c . s 7kfed in 3*.<.Yio n 7.d'./. 6.2.2. tac re.

.sdowse /** A)=re d.3-/aCla.u 2 power .so vces ers

.,.
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421.47 In Section 7.3.1.1.1.2.C of your FSAR, you briefly mention testing
of the automatic depressurization system (ADS) solenoid valves.
These valves cannot be fully tested with the plant at power. Provide
a discussion of your proposed method for integrated testing of these
valves and circuits, including the frequency of testing. Identify
other ESF systems where either a portion of the actuation circuitry
or the actuated device is not routinely tested with the actuation
circuits. Discuss your proposed method for integrated testing of
the circuits and components, including the test frequency.

RESPONSE

Integrated testing of the ADS solenoid valves and circuitry is not. performed with
the plant operating at power which is consistent for safety systems where the
final actuating device (s) would cause temporary modification of plant processes
such as fluid injection or discharges. The BWR-6 standard technical specifications
provides for a functional partially integrated test without valve actuation, TWs is
supplemented by a manual one-at-a-time valve test using Massociated actuation
circuitry from the transmitter trip units with the reactor shutdown but with
steam dome pressure equal or greater than 100 psig. This test interval is
18 months. Additionally, the transmitter / trip units that provide sensory inputs
to the ADS are checked by control room personnel and the logic chain up to the
solenoid is tested by the automatic pulse test performed by the self test sub-
system and described as the sixth test in the discussion in 7.1.2.1.6

Other safety systemssuch as RPS, portions of CRVICS, MS-PLCS, HPCS, LPCS, RHR/LPCI, ,

RHR/ containment spray mode, RHR/suspression pool cooling mode, safety relief i

valves, and water positive seal system likewise have components which are not
activated or tested with a complete integrated testing procedure. Each of these
systems has a modified test procedure that utilizes a manual test which allows
for independently checking of individual components. The frequency of these tests,
parameters verified, and procedures are included as part of the technical
specification. The automatic pulse test described in 7.1.2.1.6 is utilized for
these systems where appropriate,and also is included as part of the technical
specifications.

-- - _ . , .- - . - _ _ _ _ - .



42I.49 QUESTION

I Demonstrate that the safety / relief valve (SRV) low-low set
point function is adequate assuming a sin'gle failure which
could cause an additional SRV to open duriag the time when
only one valve is permitted to be open (i.e., on second and
subsequent valve pops).

42I.49 RESPONSE

This concern was already analyzed and the Low-Low Setpoint
logic was subsequently approved by the NRC. See NUREG-0802
written by T.M. Su, USNRC, Division of Safety Technology.
The instrumentation and control logic is specifically addressed
in Section 3.4.2 of that report which is titled " Safety /Felief
Valve-Quencher Loads Evaluation Reports - BWR Mark II and III
Containments."

,

(

i
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,50 In Section 7.4.1.4 of your FSAR, you provide information on the remote ~- )

,7.4 M shutdown system (RSS). Attachment 2 provides the Instrumentation and
Control Systems Branch guidance for remote shutdown capability (i.e.,
guidance for meeting the requirements of GDC 19). Indicate the extent
to which your proposed design of the RSS .qonforms to the guidance
provided in Attachment 2. Provide the following additional information
in your discussion using drawings as appropriate:

a. Design criteria for the remote control station equipment including
the transfer switches and separation requirements for redundant
functions.

/
b. Discuss the separation arrangement between safety-related and non--

safety-related instrumentation and controls on the auxiliary shut-
f down panel.

N
- c. The location of the transfer switches and the remote control stations.

I d. A description of your isolation, separation and transfer override
N provisions. This should include the provisions for preventing

electrical interaction between the control room and the remote shut-
down equipment.

e. A description of the administrative and procedural control features .-
to. restrict and to assure access, when necessary, to the displays
and controls located outside the control room.

f. A description of any comunication systems required to co-
ordinate operator actions, including redundancy and separation.

g. The means for ensuring that cold shutdown can be accomplished.*
-

h. A description of the control room annunciation of the status of
'l "remote control or override status of devices under local control.

.

1. Discuss your proposed startup test program to demonstrate remote
shutdown capability in accordance with the guidance provided in
Regulatory Guide 1.68 Revision 2.

J. Discuss the testing to be performed during plant operation to
verify the capability of maintaining the plant in a safe shutdown
condition from outside the control room.

.

|
|

|

|

._ _.
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ATTACFMENT 1: ASSESSMEfiT OF (f32sv $ se RSS COMPLTANCE

,

The NRC's Instrumentation and Control Systems Branch (ICSS) has issued a 1
!

position on remote shutdown capability. An assessment of the compliance

of the -Mw - RSS with the ICSB position is outlined below.

MSS
ICSB POSITION M 'D RSS DESIGN

10CFR50 Appendix K, ECCS Requirements g Tld MJL.-

o Only LPCI in one RHR loopf&o Transfer of control to RSS
should not disable any automatic disabled in transfer to RSS panel,
actuation of ESF functions. All other automatic actuations

of ESF functions operate normally.
o Specifically allows bypass Therefore, the RSS

of automatic LPCI actuation. design satisfies Appendix K. gg
-|{MW '. % 6e

qq M&&
-

10CFR50 Appendix R. Fire Protection Requir rents-

SW
o Provide separation and fire o- .

control room design
protection in control room includes necessary separation

and fire proection.design,

o Or, provide non-redundant o RSS is not a safety system and
s afety grade systems for fire damage is not within the
re..ote shutdown assuming existing RSS design bases.

h % pM.a fire in any fire area. Mhih RSS
Q*pA2A M * f^o p% p k hce3 dLMw( A(E. Mi% += hed4. phi 4 PM..-

' ,

10CFR50 Appendix A, GCC 19 ( As interpreted in Standard Review Plan 7.4) fful.PA8DAt
-

-

o Provide redundant sa fety grade o RSS is not a safety system andtherefore m'c.d=; i: ut M'capability for remote :nutdown d A:;d r:d. Ad4A^dAni cowi%R Massuming no fire da.93;e or

Q@% RdM
AOL., wrt

acci dent has occurred. At A R.M PM..-

o Some redundancy is provided
-

through operator actions at
local panels.

TLR kS$ 'd- M* ' *
*

'os Aiu i f f. f 2A A 99 addc% aa..

ju% 4L YL. CdA.R Tcb,

Q M.w&% 3y
w bz- u% & . -
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QUESTION

421.51 You describe the performance monitoring system in Section 7.7.1.5 of your FSAR.
{

(7.7.1) Provide the following additional information in this section:

a) Identify all safety-related parameters which will be monitored with the per-
formance monitoring system during initial operation.

b) For each safety parameter identified above, provide a concise description of
how its associated circuitry connects (either directly or indirectly by means of

isolation devices) with the performance monitoring system circuitry. Where
appropriate, supplement this description with detailed electrical schematics.

c) Describe your proposed design provisions to prevent failures of the perform-
ance monitoring system degrading safety related systems.

d) Provide the above information for the startup " transient monitoring system,"
if provided and distinct from the performance monitoring system.

RESPONSE

421.51 a) The following parameters in safety-related systems will be monitored during
( initial operation:

*

SYSTEM PARAMETERS,
. ,

,

Nuclear Boiler / Nuclear Steam Vessel Wide Range Level

Supply Shutoff System (NBS) ADS /SRV Position
ADS /SRV Initiation Signal

MSIV's Position

MSIV's isolation Trip Signal

Vessel High/ Low Level Alarm,

RHR/ ADS /LPCS/HPCS Low Water
Level Initiation Signals

RHR/ ADS /LPCS/HPCS High Drywell

.
Pressure initiation Signals

Neutrnn Monitoring System APRM Output

(NMS) APRM Heat Flux

LPRM Output

Recire. System Flow



.

'.
'

421.51 (Ccntinued)

SYSTEM PARAMETERS

f Reactor Protection System (RPS) Reactor Manual Scram

Reactor Scram Trip System

Residual Heat Removal System RHR System Flow (A,B,C)

(RHR) RHR Heat Exchanger Inlet Temp (A,B)

| RHR Heat Exchanger Outlet Temp (A,B)

RHR System Pressure

Low Pressure Core Spray LPCS System Pressure

System (LPCS) LPCS System Flow

High Pressure Core Spray HPCS System Pressure

System (HPCS) HPCS System Flow

b) Isolation will be accomplished by means of optical isolators.The isolation.will
be accomplished downstream of signal conditioning and analog-to-digital
conversion. Figure 1 demonstrates a typical signal flow from a safety-system

parameter to the non. safety PMS. The optical isolators shall be qualified in
accordance with Regulatory Guides 1.75 and 1.89. The isolators provide a
means for preventing a fault in the non-divisional wiring from affecting the

'

safety-system circuitry. Figure 2 exhibits the power and signal connnections to

(-
the isolators.

c). To maintain the PMS as a highly reliable system, I s normal power will be!
.

*

supplied from an uninterruptible power source (UPS). In addition, interfaces-

to safety system will be by means of isolation devices. Failures in the PMS will

not affect safety system operation other than possible erroneous operator
information.

d) Based upon current transient monitoring requirements, the following nSty
systems will have interface with the safety transient monitoring system:

e
Neutron Monitoring System

Reactor Protection System

Nuclear Boiler System

Nuclear Steam Supply Shutoff System

Diesel Generator System

4.16 kV Power Distribution System

| High Pressure Core Spray System

{ Residual Heat Removal System

L *

i - _ - . .-. - _ - _ _ - . - _ _ _ __ , _ . - - _ _ . . _ . .
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421.51 (Cantinu:d)

( A concise description of how the associated circuitry merges or connects with

the start-up transient monitoring system is inappropriate at this time because

system design is not yet specified. Response at a later date, after system design,

will be necessary to properly respond to this question. C. F. Braun and
Company will provide the system design.

(

.

.
e
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421.53 In Section 11.5.2.1.2 of your FSAR, you indicate that if one channel
~

in both the A and 8 trip logic is downscale in the reactor containment
heating, ventilation and air-conditioning (HVAC) radiation monitoring
system, system isolation is not possible. Your design is such that
any one downscale trip sounds an alarm in the control room. Discuss
the details of your design which are provided to preclude downscale

i trips in one channel in each logic from occurring simultaneously.
Discuss the required actions, either automatic or by the operator,
including the procedures to be followed by the operator if a channel
in one or both logics is downscale. Indicate whether the details ~
provided in this discussion are applicable to the other radiation
monitoring systems identified in Section 11.5.2.1 of your FSAR.

.

_

The logic embodied in the reactor. containment heating,
ventilation and air conditioning (HVAC) radiation monitoring
system (see figure 7A.6-4K) is such that either a downscale
trip or an upscale per channel will be sufficient to
provide one half of the required signal for the interlock.
Figure 7.6-10C Note 7 also indicates that two-out-of-
two high high/inop or downscale trips (in either A and D
or B and C) will provide an interlock signal.

The procedure to be followed in case of a downscale trip
will be provided in the technical specifications chapter
of the Safety Analysis Report. Although the exact .-

| procedure will need to be reviewed by the applicant,
l in general, the following is typical: With the requirements
| for the minimum number of Operable channels not satisfied
l for one trip system, place the inoperable channel.in the

tripped condition within one hour or establish Secondary,

| Containment Integrity with the standby gas treatment
system operating within one hour. With the requirements
for the minimum number of Operable channels not satisfied
for both trip systems, establish Secondary Containment
Integrity with the standby gas treatment system operating

j within one hour. *

i
'

The details provided above are not directly applicable
to the other radiation monitirong systems (i.e., containment
space - refueling mode, fuel building ventilation exhaust,
auxiliary building exhaust, standby gas treatment, shield

! annulus HVAC, and control building HVAC) in Section 11.5.2.1
| because these systems are configured with a one-out-of-two
| trip logic. ~

l
l

__ _ _ _
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421.54 QUESTION

( Provide a discussion of the process computer system in Chapter 7
of your FSAR.

421.54 RESPONSE

The Performance Monitoring System (formally called the Process
Computer System) is discussed in Subsection 7.7.1.5 and 7.7.2.5.

As indicated in 7.7.2.5. A, the PMS is not required to initiate
or control any engineered safeguard or safety-related system.

(

|

!


