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GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE, CALIFORNIA 95125 MFN 008-83
MC 682, (408) 925-5040 RWS 001-83

January 21, 1983

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Attention: Mr. D.G. Eisenhut, Director
Division of Licensing

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT
(GESSAR II) DOCKET NO. STN 50-447

Attached please find fina' draft responses to the Instrumentation and Control
Systems Branch (I.SB) questions in the Commission's October 5, 1982 request
for additional information. These responses reflect the NRC/GE information
exchange meetings held in Bethesda October 14 & 15, 1982; San Jose December
7-9, 1982; and igain in Bethesda January 11-13, 1983.

Most questions a-e addressed in this transmittal. Responses to questions
421.06, 10, 11, 15, 24, 25, 29, 33, 43, 45, 46, 49 and 54 remain unchanged
since their initia, submittal on November 19, 1982. Therefore, they are
final drafts and are nnt duplicated here.

In accordance with the schedule submitted on December 22, 1982, the remainder
of the ICSB final draft responses will be sent on January 28, 1983.

An amendment is scheduled for February 1983 to formalize the responses.

Sincerely,

/Mﬁ
Glern G. Sherwood, Manager
Nuclear Safety & Licensing Operation

Attachments

. Virgilio, NRC

. Scaletti, NRC

Gifford, GE-Bethesda (Without Attachments)
. Miraglia, (Without Attachments)

. Thomas, (Without Attachments)
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421.01

421.01

QUESTION F //\’.’. L D/,‘ 2 rr-

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 jour 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.
Hnwever, Tab'es 7.1-3 through 7.1-6 are inconsistent with
iable 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 7-7 of the SRP.

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 there

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 Il 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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421.03 QUESTION F////‘ L Dﬁ‘fr

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 for 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 an techniques are provided in
GESSAR II, Chapter 8, as required b, 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 NRC approved
topical report = NEDO-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).

Phiysical separation of redundant Class 1E circuits and devices/components ig provided
within each Class 1E control panel so that no single credible event can prevent the
proper functioning of any Class 1E system.

Separation is accomplished by mounting the redundant Class 1E equipment on physically
separated control panels. When operational design dicates the redundant Class 1E
equipment be in close proximity, separation is achieved by a fire-retardant barrier
or an air space. Wiring is supported ir a -anner such that thz designed air space
would be maintained throughout the entire li e of the panel. Such Class 1E control
panels are located and protected .n a manner such that a single credible event is
limited to an internally generated fire.

Examples of acceptable separation barriers are:

1. Two sheets of fire-retardant material separated by an air space or thermal
insulating material

2. A single barrier with a one inch maintained air space or thermal insulating
material between the components or devices and the barrier

3. Metallic conduit

The minimum separation distance between redundant Class 1lE equipment and circuits in-
ternal to the control panels is established by analysis of proposed installation.

This analysis based on tests performed to determine the flame-retardant characteristics
of the wiring materials, equipment, and other materials internal to the control board.
Where the control board materials are flame retardant and analysis is not performed,
the minimum separation distance is 6 inches. Wherever the separation distances are

not maintained, barriers are installed between redundant Class 1E wiring.



-

Under certain circumstances it is possible that various divisions of Class 1E circuits
must enter the same device. This may occur with switches, a typical example being the
reactor mode switch where four divisions come together. When common devices are used,
the divisional wiring is separated by means of separation barriers between divisional
wiring. Non-Class 1E circuits, within the Class 1E enclosures, which are in close
proximity of the Class lE wiring or devices, are treated as an associated circuits.
Associated circuits conform to the same requirements as applicable to the Class 1lE
circuits such as cable derating, environmental qualification, flame retardance, splicing
restrictions and raceway fill. Interface between divisional circuits, and divisional
and non-divisional circuits, where required, is accomplished by means of optical
isolators.



FINAL DRAFT

421,05 QUESTION
The information you provide in your FSAR discussing your

conformance with Regulatory Guide 1.118 and IEEE Std 338 is
insufficient. Accordingly, provide the following additional
information:

a. Discuss your proposed testing of response time, including
the use of sensors, in relation to the guidance provided
in Regulatory Guide 1.118 and Section 6.3.4 of IEEE Std.
338, 1Include in your discussion the effects of thermo
wells, restrictions, orifices or other instruments in
relation to the overall response.

b. Provide examples and descriptions of typical response
time tcsts for the reactor protection system (RPS) and
the ESF systems.

421,05 RESPONSE (for both a and b)

Regulatory Guide 1,110 and Section 6.3.%4 of IEEE Std.
338 were reviewed and it was confirmed that the GESSAR 11
design meets the intent of these guidelines. In addition, we
practice the state of the art in response time testing in that
we comply with the EPRI study NP-267 dated October, 1976 (Sensor
Response Time Verification).

All ESF instruments (sensors and electronics) can be
periodically response-time tested with the exception of gamma

and neutron detectors which require a step or ramp change in
gamma or neutron flux levels when compared to a suitable, agreed-
upon flux-measuring standard. Such flux levels are usually high
and there is no proven methodology acceptable in industry for
response-time testing such devices.

Response-time teating methods were reviewed at the GE/NRC
meeting held in San Jose December 7-9, 1982 in conjunction with
the response to this question. An example of the response time
testing specification was presented for NRC revi;:. The NRC k0q0¢$TGd
% following additional

information: —

The techniguee with ramps, steps, etc., used for response
testing RPS instruments are as outlined in the GE preoperational
test specification for the RPS. Acceptable response criteria
which the test must satisfy are based upon the response character-
istice of the instruments that were assumed in the analysis.




471.07

FINAL DPRAFT

QUESTION

421.07

In footnote 2 to Appendix A of 10 CFR Part 50, we require the
assumption 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 a)) safety-related instrumentation and cortrol
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.

RESPONSE

Single failures of passive components in electric systems are
assumed in the design of safety systems.

Passive electrical failures have been included in the GESSAR II
FMEAs, in Appendix 15c.



421.08

FINAL  DRAFT

QUESTION

421.08 a

We state our position in Section 7.3.2 of Regulatory Guide 1.70
that a FMEA should be a detailed analysis demonstrating that the
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 a.plicable to all ESF equipment.
RESPONSE

421.08 b

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,
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.

QUESTION

421.08 b

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

RESPONSE

421.08 ¢

As presented in Subsectior. 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
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
case the impact of the document update(s) was assessed and it

was determined that the FMEA results were still valid.

QUESTION

421.08 ¢

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

RESPONSE

To assure that future design changes or modifications are included
in the FMEAs, a statement will be added to Subsection 15C.0.6 that
commits the Applicant to assess the impact of design changes or
modifications, subsequent to the FDA, This will a?so be added to
section 1.9 as an interface requirement. Drawings referenced in
1.7 and FMEA's shown in Chapter 15 will be consistant at the time
of FDA.



FINAL
421.09 QUESTION , D L e

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

No assumption is made in the FSAR Chapter 15 about the
operation of nonsafety - related electrical equipment to
mitigate the consequences of accidents.

In the transient analvses, no assumption is made about the
failure of the nonsatety-related electrical equipment unless
that is the effect that is specifically being analyzed.

Unless specifically addressed in the analysis, the operation
of the reactor recirculation, the feedwater, the main steam
bypass and the pressure control systems are not assumed to
malfunction during a transient,

In the feedwater controller failure - maximum demand transient,

a nonsafety, reactor vessel high water level trip is used to

trip the feedwater system and main turbine stop valves. However,
a separate safety-grade high water level trip is used to trip

the reactor, The logic for the feedwater & turbine trip is two-
out-of-three with the power for the sensors from three independant
sources,

Turbine building cuble routing for class li interfaces is
discussed in the response to question 421.39.
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The BWR Owners Group submitted BWR Emerqency Procedure Guidelines, Revision
2, by a letter dated June 1, 1982 (BWROGB219). Confirm the applicability
of these guidelines to our proposed design. Review these guidelines to:
(1) insure tht the instruments identified in the guidelines are identified
in Section 7.5 of your FSAR under post-accident monitoring; and (2) deter-
mine the consistency of the requirements for instrumentation accuracy
contained in these juidelines, For example, Item SP/L-1 contains the
statement that: "Maintain the suppression pool water level between 12 ft,
6 in., and 12 ft, 2 in,* Confirm that the accuracy of the suppression pool
level instrument is consistent with this requirement. Caution #6 contains
the statement that: “Whenever temperature near the instrument reference
leg...". Identify the temperature instrumentation you have provided to
implement this caution,

{2!. 12 Besponse

The BWR Emergency Procedure Guidelines (EPG), Revision 2, have been
reviewed to verify the adequacy of installed instrumentation in the 238
Nuclear Island design both in terms of availability of instrumentation and
in terms of design criteria (.’.clud}nj range, pccvracy and prect’s:‘u).

The availability of the existing instrumentation and the adequacy of its
range was reviewed as part of the Human Factors Engineering Systems analy-
sis and is described in Chapter 18. Definition of EPG parameters which may
require operator action was made as part of the Type A variable determina-
tion for assessment of 238 Nuclear Island instrumentation against the
requirements of Regulatory Guide 1.97. This discussion may be found in
Appendix 1D,

Table 7.5-1 lists safety related display instrumentation. The parameters
associated with following BWR/6 Zmergency Procedures based on EPG's are
shown in Table 18.2-3a, A comparison of these two tables shows that, with
two exceptions, all EPG related parameters are included in Table 7.5-1.
The exceptions are Standby Liquid Control Tank Level and Condensate Storage
Tank Level, Both of these instrument channels are specified as RG 1.97
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Category 3 (refer to Table 1DA-1) which dues not reguire a safety related
classification, Thus including these instruments on Table 7.5~1 would be
inappropriate,

As Stated previously, the adequacy of instrumentation range to follow EPG's
was reviewed as part of the Chapter 18 Human Factors review, No instances
were identified where the Emergency Procedures based on EPG's specified
action at points outside the range of the installed instrumentation,
Requirements for instrumentation accuracy are specified by the system
(bsig;ers based on intended use chr g routine ﬁation and followi

Details on each of the post-accident monitoring instrumentation channels
are to be found in Appendix 1D,
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U214 RESFINSE (‘;""l
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We convey information based on operating experience to licensees and
applicants by issuing Office of Inspection and Enforcement (I{)
Bulletins, Circulars and Information Notices (IEB, IEC and IEN).
Although only the IE Bulletins require written responses, we expect
licensees and applicants to take appropriate action based on the
information provided<n the Circulars and Information Notices which
is applicable to their designs. Attachment 1 is a list of lE Bulletins,
Circulars and Information Notices which are applicable to BWR's. Provide
additional information on this Tatter which includes the following:
3 L

a. Your procedures for determining the applicability of the various

1EB, IEC, and IEIN to your facility.

b. Your procedures or methods for factoring the applicable information
or criteria into your proposed design.

¢. Details of specific design modifications including their implemen-
tation, resulting from your response to Items a and b above.

(See GESIR [T, Sectioy 1-9):
APPLIcaNT WivL PRovVIDE A m—»‘—lﬁtu«-—“
PR Pt et FEPr——TC
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L 2 Provide =

& A X detailed analysis of your res
including the results. . ponse to 1EB 79-27 and 1EB 80-06,

In responding
421 48 ( !,090'?::";3 question, provide a cross-reference to Question

Y21 14 d  RESpo¥SE

Safe shutdown is assured through alternate paths for any electrical

singl s failure condition as shown on the attached figure. A detailed list of

the busses providing power to the components used for the normal shutdown

path and the alarms associated with the loss of these busses will be provided

by the applicant as a response to TEB 79-27. The systems to be considered in
this response are those shown on the attached figure. | € 2,’4.(

SecTion
Response to iEB 80-06 is contained in GESSAR *p'putd'trﬂ./' g

.
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% 7\ #& detailzd analysis, including the results, of your response to IEIN
79-22 vhich you performed to assure that consequential control system
::ri‘s-.;res in the event of ahhigh-energy line break do not result in

equences more severe than those shown in your accid
in Chapter 15 of youir FSAR. ea o i
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p ,
Item e. [submit] a detafled analysis, including the results, of your response to
IEB  79-22 which you performed to assure that consequential control system
failures in the event of a high-energy line break do not result in consequences
more severe than/zhose shown in your accident analysis in Chapter 15 of your FSAR.
4

Answer: Analysis of other BWR plants ha¢ shown that, with the exception of the
condenser vatuum and feedwater heater control components, system interactions
caused by pipe breaks do not result in consequences more severe than the

Chapter A5 event. ///’ ///

Apprdpriate guidance will be ;ovided in the interface ;équirements of GESSER
tion 1.9 so that feedwatfr heater controls and congénsar vacuum components are
ot physically located sy€h that single HELB conditj6ns would cause their

interaction.




FINAL DPRAFT

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

(7.1) systems and components whose safety functions require conformance to

(7.6) the applicable quality &s:arance requirements of Appendix B to 10 CFR

Part 50. Verify that all safety-related instrumentation and controls
(16C) 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 showr in the electrical drawings

referenced in Chapter 1.7 are classified as safety-related.

RESPONSE

All safety-related instrumentation and control (1&C) equipment described
in Chapter 7 Sections 1 through 6 and other safety-related 14C equipment
used in safety-related systems are subject to quality assurance programs
which implement the requirements of 10CFR50 Appendixp per Tableczég;il

and Chapter 17. $,2~!

Electrical drawings jdentified in Chapter 1, Section 7 that contain
safety-related components are SO indicated or .he drawing. Specific
cafety-related components are jdentified by safety division classifications

or special symbols as shown in Chapter 1, Figuresfi:l-ia and 1.7-4.

s
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F INAL  DRAFT

QUESTION

421.19

Discuss your methodology and rationale for determining the setpoint
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
provided in Regulatory Guide 1.47. Discuss the applicab'lity of
your response on this specific leak detection system to o *her such
systems described in Section 7.6 of your FSAR.

RESPONSE

Setpoint methodology and rationale for the Leak Detection System
is the same as for the RPS and ESF cystems addressed in question
421.18. At the GE/NRC meeting December 6-9, 1982, it was agreed
between the NRC and GE to close th Aqbéffion on the basis of the
response to 421.18.

Twe wmawval wypass Switch (keylucked) (s placed ju The
bypass pesition yhen fefh'-a the leak detection lcgic vsed
For RciC systewm iselation. Coutre/ rotm dumonciation oF
4he bypass conditicy [s provided as “LO6IC A /n ByPAsS”
and “Loeic B I~ Byprss"s This bypess and Quuunciaticy
applres te & porTion (leak detection) of the RCIC i50latisn
logic msd dees pet affect Reic systew juitiatijom ok

0"-"""7'.““ This @arreuqgemedT meets the intest of RegolaTery
Goide .47
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421.20;”’6?22055 in Chapter 7 of your FSAR, the design criteria you have

established to prevent trapping of air or noncondensable gases in

the reactor pressure vessel instrument sensing lines. Discuss the

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

RESPONSE
dui*u ;
The,criteria to prevent trapping of non-condensible gases in the RPV iwsTrumeal”
sensing lines are as follows:
1) the instrument lines are required to be sloped downward from the

‘ The [In€3 or The e
vessel to the sensorasg;ereeverk1oca1 instrument racks canabe located
—— %" hgh peiaT venDs gre provided.

such as to accommodate the4slope,A/l slope of approximately 1"

per foot is specified to assure that gas bubbles will migrate back
into the RPV, Lesser slopes requiref/engineeﬂng approval. The
instrument line slope is required to be maintained through the
drywell penetrations area except where structural interferences
make it 1qpractica1 to maintain the 1" per foot slope. In such

X The minimum
cases a # per foot slope isxallowed 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

' i the ir
KHigh poinT venTs jn The dr:’uell have
filling and thereafter if necessary. ycﬂr valves lecated ocTside the drywell,

inside the ConTammesT, for Mccess i:::’m
Globe valves are required to be mounted with their stems horizontal
to reduce the amount of gas thai can be trapped in the valve body
tc 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.



21.29 3) Condensing chambers are connected to the RPV by 1" IPS minimum

. nozzies which are {nsulated 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
uaﬁm‘:); 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.

Conser;;tive analysis has determined 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 unacceptablg since it would not prevent sufficient

N

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

RESPONSE :

pressure and flow instrumentation.

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
Detection sensors) are required to be separated so that an

event for which these lines provide sensory information 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 m'i':hg‘t';:mhlow sensors and
the recirculation flow sensors. Each of these cases has been
analysed to show that localized faiiure of redundant sen;ing lines

Yhe Safety fume tren
does not impair as explained € e
A in The Following



421.21

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

A main steam Tine break within the drywell does not have to be
sensed by the steam line flow sensors because the MS!Y closure
cannot isolate such a break. The high flow sensing is to

protect against a break outside the drywel!’containment. The
drywell inside the
sensing lines are widely separated outside the,containment,
alse ComtaimmenT’s
they are,outside thepsteam tunnel and on opposite sides of it so

they are not vulnerable to damage from the event they protect

against. . i
Sewsing For RciC [RHR S
2. SheIdogs SoT T deeve. o

s®. Recirculation Flow Sensors for Flow Reference Scram:

iselation yaive closvre I

The instrument 11pes for Becirculation flow converge at a single
sensing %"3&3&"{5{&’ S‘FGp 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

vessel Tevel measurements. Therefore, they follow the samg venting,
draining, and azimuthal dispersion and limited vertical dr?p 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. (Azimuths are 15°, 165°, 195° and 345°).

2. Instrument lines are required to maintain divisional separation
as they run radially from tr~> vessel nozzles through the drywell
and thence to local instrums it racks located in the corresponding

four quadrants of the cont inment.



.421.?1 3. Vertical elevation changes for the pairs of level sensing lines
i bl are required to be equal within + or - 1 foot inside the drywell
where ambient temperatures can vary over a wide range. (from
normal 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 etfective
flushing. This is obtained by a slope of approximately 1" per foot, wirh k"
per Foet as an abso/vtTe wmimimvmm in limited Arcns.

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 maintained above 212°F

( for a time sufficient to permit gross boiloff of the reference

column.)
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The basic elements of the decision making logic of the NSPS are standard
MIL grade CMOS logic elerents, in dual in-line enoxy packages, mounted on

multilayer printed circuit cards.

CM0S logic was chosen for the NSPS application because of its high noise
irmunity compared to other types of solid state devices. With the CMOS
dsvices powered by 12 vdc, 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 erron2ous
logic states. As 2 comparison, TTL logic which must be operated at +5V has 2
low to high minimum threshold of approximately .7 volt.

Numerous design technigues have been utilized to reduce the possibility
of any significant electrical noise being coupled into the logic circuitry.
A1l 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 remairing 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.
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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 elemenis in other divisions

pass through optical isolators. Aualeg ovfpuTs te actoated devices #re
curvesr loops whick are neT yuinerable 10 EmI.

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 ic routed as far from signal wirirg 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: AIl1 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.

A1l standards of good practice were applied during the design and con-
struction of the solid state safety system to prevent any problem with EMI.

EMI  TGaliy wll Lo porframid . accndions EMI  pfud:
A o M('MMAM% ﬂaﬁ‘_' :
muthed o0& Mo Lime of NSPS pomed M«Zr,mﬁy
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FINAL DRAFT

In Section 7.2 of your FSAR, you indicate that interconnections e ﬁ//)//
between redundant safety divisions are allowable through isolation f» SR

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. ldentify the types of isolation devices used.

b. Provide the details of the testing which has been performed,
including the results, to ensure ihat 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:

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.

cal
Aﬂ1gsolator is an optical coupler with a high degree of electrical and physical
separation. The working parts consist of a LED (1ight Emitting Diode) photo
receiver (photofitansistor or photo diode) pair separated by an optical barrier
that will permit light to travei from the LED to the photo 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 contains
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 refracprﬁl‘r’ng ,erj‘aﬂ ngt eer;.the two sides
contains holes filled with clear quartz Fods which ‘Permi *the 1ight 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\:’tt,a minimum number of different card types.
gmmw,qﬁ,mwwﬁu%



421.26 RESPONSE (Cont'd)

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
jsolation 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 abnormality (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
negl%;;b1e loss while providing a physical barrier capable of preventing
fire other severe environments from having easier access between contro’
panel divisions than if there were no isolators.

3. Provide the means of coupling between the input ana 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:

a. Temperature, humigity. pressure, and radiation according to the
requirements spe@fied in ASAR—3+11. GESSAR I, SecTien 3.(]-

b. Seismic vibration according to IEEE 344 and the requirements specifiad in
GEsIAR zt,$¢‘ﬂA.$5A§ 3.10 using standard plant response spectrum multi-frequency excita-
ofrical tion while mounted in control panels in which used.

c. Thesisolators 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. Institute of Electrical and Electronics Engineers (IEEE)
1974 : 1EEE STandard Fer .
a. IEEE'323-AQualifying Class 1E Equipment for Nuclear Power Generatiirg
Stat1°ns.. 7‘: JEEE ‘“".C“‘d ’mﬂtﬂ Fer
b. 1EEE 344-5 Seismic Qualification of Class 1E Equipment for Nuclear
Power Generating Stations

: E rwrﬁf‘ﬁ(ul- Use Standerd
\)c. ‘IE$§r3843:z:if£r$a or Sepisgtion of Class 1E Equipment and Circuits.
nite avtes
2. aANuclear Regulatory Commission SFRC)
a. USNRC Regulatory Guide 1.75 (Physical Independence of Electrical
Systems) Rev. 1.
b. USNRC Regulatory Guide 1.89 (Qualification of Class 1E Equipment for
Nuclear Power Plants)

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

R



FINAL PRAFT
QUESTION

421.27

In our review of the Clinton application for an OL, we were
concerned about the seismic and envirormental qua'ification

of the analog trip modules (ATM) and the optical isolators

(01). In response to that ccncern, the applicant stated that

a qualification test of these devices is underway. State whether
the ATM's and the 0I's proposed in your design are identical to
those used in the Clinton facility. If not, discuss how they
will be qualified.

RESPONSE

The seismic and environmental qualifications of the optical
isolators are fully discussed in the response to Question
421.26. The ATM's and optical isolators are identical to
those used in the Clinton facility. They are qualified as
part of the NSPS panel quali€ication program as was done
for Clinton.



421.28

FINAL DRAFT

QUESTION

421.28

Provide a discussion in Section 7.1.2 of your FSAR of your

proposed separation criteria for instrumentation and control
equipment and components for the safety-related systems identified
in Section 7.1.1. It is our position that these separation criteria
should assure that safety-related equipment is not lucated in a
steam leakage zone insofar as is practicable. Alternatively, they
should be designed for short term exposure to the high temperature
and humidity associated with a steam leak. In this regard, provide
the following additional information:

a. Identify the specific systems and the electrical equipment
or components which are located in a steam zone and/or
subjected to an aonormal temperature pressure, humidity
or other environmental stress.

b. Discuss the safety-related function of the equipment and
components.

c. Confirm that the equipment and components are included in
your environmental qualification program.

RESPONSE

Safety related equipment in all cases will be environmentally
qualified for its safety function.

Physical separation and independence criteria and conformance
for safety-related systems are discussed in F5AR sections
7.1.2.10.18 and 7.1.2.11.347. CESAR IT

Redundant divisions of electrical equipment and cabling are located
in separate areas and/or are provided with spatial separation or
barriers such that no single event can disable more than one of the
redundant divisions or prevent safe shutdown.

Qualifications of electrical equipment and components, including
equipment locations, environmental requirements, and method of
qualification is contained in Secticv 3.11. (See Table 3.11-9).



421.30

FINAL  DRAFT

QUESTION

421.30

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 ATWS. Ildentify
all non-safety related equipment relied upon in your design to
satisfy our ATWS requirements.

RESPONSE

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

(‘Q“aagg;é,,‘[” A$1¢?1-127}5 < /wurw‘ili‘ vv' ;Z?z 54Aﬂ§mu;tj
g



RECIRCULATION PUMP TRIPS

GESSAR II has two recirculation pump trip (RPT) design features for
tripping the recirculation pumps in response to plant transients. One is
known as the reactor protection system (RPS) end-of-cycle (EOC) RPT; the
other is the anticipated-transient-without-scram (ATWS) RPT. These two
RPT designs are described below.

EQC-RPT

The RPS EOC-RPT trips the power supply from the moters for the recirculation
pumps when the reactor protection system logic detects a turbine stop
valve closure or a turbine cont.ol valve fast closure event. The EOC-RPT
function reduces the severity of the thermal transient that the fuel
experiences for turbine/generator load rejection events. The EOC-RPT is
a Seismic Category 1 and Class 1E system powered by the divisions of the
125V dc power supplied to the RPS  Each of the four divisions of the
EOC-RPT will take the RPS trip signal and supply it to the trip coil for
one of the two in-series Class 1E circuit breakers on one of the two
recirculation pump motor power supplies. That is, each recirculation
pump has two in-series EOC-RPT breakers, each of which is fed by an RPS
divisional trip signal. Although the initiation logics and inputs to the
RPS trip are de-energized to trip, the final actuation signals from the
RPS are energized to trip. RPS signals used to trip the recirculation
high speed circuit breakers are also used to start the low frequency
motor generator (LFMG) of the associated recirculation drive flow loop.

ATWS-RPT

The ATWS-RPT trips the power supply from the motors for the recirculation
pumps when a high reactor dome pressure or low water level condition is
detected. The ATWS-RPT function reuuces the maximum transient reactor
pressure for ATWS events. Each recirculation pump power supply circuit
breaker used by the ATWS-RPT is tripped by a redundant one-out-of-two
relay logic, i.e., one-out-of-four logic fed by two level and two pressure
switches is used on each pump. The wiring from these eight switches to

LSF: rm/A122116*-1
1/5/83



the control room is separated from any RPS cabling, a.d the ATWS-RPT
logic is located in different panels from the RPS. 125V dc nonessential
power is used to energize the trip coil on the power supply circuit
breakers. The ATWS-RPT logic also provides a trip signal to the LFMG
power supply breaker associated with each recirculatisnpump motor.

LSF: rm/A122116*-2
1/5/83



15.8 ANTICIPATED TRANSIENTS WITHOUT SCRAM

15.8.1 Reguirements

The issue of a postulated failure to scram the reactor following
an anticipated transient, i.e., an anticipated transient without
scram (ATWS), has been under consideration by the NRC for some
length of time. As a result of its assessment, the NRC has
required the recirculation pump trip (RPT) feature for the BWR.

Plant requirements for ATWS in addition to the RPT have been pro-
posed 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, and
therefore any additional plant modifications would only be
required for long-term resolution of the ATWS issue and such modi-

fications need not satisfy the requirements for a design basis
event.

15.8.2 Plant Capabilities

The GESSAR II design utilizes diverse, highly redundant, and very
reliable scram systems. Wit —————
e gEled these systems are frequently tested and would insert
the control rods even if multiple component failures should occur,
thus making the possibility of an ATWS event extremely remote.

The plant has the ATWS-RPT feature which prevents reactor vessel
overpressure and possible short-term fuel damage for the most
limiting postulated ATWS event. Subsequent to an ATWS event Weem
TR M 555 AR W S oIt Ol
term shutdown of the reactor can be accomplished by either manual

insertion of the control rods or EECEEWISEE SRSt boron

injection into the vessel.

15.8-1
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15.8.3 Additional Modifications

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

15.8-2




421.31

FINAL DRAFT
QUESTION

421.31

As a result of an event at the Brown's Ferry facility where a complete
insertion of the contrcl rods was not successful until after several
attempts were made, we required design modifications related to
hydraulic coupling and Tevel monitoring to resolve this problem.

You indicate in Paragraph 7.2.1.1.D.2(g) of your FSAR that four nonindi-
cating lTevel 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 recommendations of
the Office for Analysis and Evaluation of Operational Data (AEQD)
presented in NUREG-0785.

RESPONSE

Scram discharge volume (SDV) level instrumentation is being changed
to provide diversity in SDV high water level sensing. Necessary
changes to CESSAR subsection 7.2.1.1.D.2(g) are shown on the attached
sheets.
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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

NSEAT £

Four nonindicating level senso rovide scram

"
’discharge volume high water level inputs 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

cram 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(4).

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-
indicating pressure transmitters mounted on instruma2nt racks

7.2-12



Insert - Page 7.2-12

Four non-indicating float-type level switches (one for each channel)
provide scram discharge volume (SDV) high water level inputs to

the four RPS channels. In addition, & level transmitter and trip
unit for each channel provide redundant SDV high water level inputs
to the 4 RPS channels. This arrangement provides diversity, as

well as redundancy, to assure that no single failure could prevent
a scram caused by SDV high water level.
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QuesTion! FIkAL DRIFT

a21.34 In Section 7.2.1.1.0.6 of your FSAR, you indicate that pilot solenoids
for the scram valves "are not part of the RP5" and that the RPS inter-
faces with the pilot solenoids. Discuss this interface using detafled
schematics and drawings as appropriate, including a discussion of the

backup scram valves, their classification and their interaction or
interface with the RPS.

ResponsE !
CESPONSE
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THE ACTUATIAG DEVCES of. LOAD DRIVERS wiiCH ATRE USED
TO PROVIDE QR WTERUPT TZ® AAWER TO THE E KGRV DS
OF THC SCRAM PHOT VALVES ARE PART oF 7ve RFS,
JweveT, THE ACTUATED JEVICET ok JHE SCEMM PlLoT
VAL S TATMSELVES  prd TIETIR Seeer0/05, ARE #4T FIRT
0F THE [CPS | BUT RATIER A€ Cofpon/&nTE om T
Cowmmoe oo Dr,ve (CRL) Sysremy , Enn Hrormerc Comrmec
Owa (HCV) oF 77E CRD Sksrm sfras A SAGLE
Stuann ProT VALVE wir st CORTRARS TieATRSVEPLS o
e TRO STRAM VALVES oF TAAT HCU. THRScrA% pyy
UMV E Wikt Blocls SRAM ArRICAOER A1R A™O &R ST
e AR FU IBE Tho REAM yALyes arer) BoT%
OF THE 7W ¢ SVLERARKIDS OF I SCRAM Prio] vALlvs
ARe DEEMERE/TED,

Fisukes 7A -2~ J7A’°2‘/? orp TA-2-/w" spow roe
JNTER PREES B R TG COAD DILveERS oF e

EPS Ard 7he SOLAAS OF A STRAw PrLuT UALVES
or-7we (LD svsrerr,

Tre HCUS anb Gurmel RODS ARe NRAAR 6D AT
Fovk STAAM GrROUPS . Lw ey ScrAm SRoUP, 77 Fywere
70 Ate 'ATsecenvids oF TIE STRAM prior vALYES 1A
TRy ScRAM 6RUVP ARE RITNYLLTD By JWE AC0AS
OF WO PSS ceAD PRIVERS Jn/mtﬁlnﬁ: PowETTT
At 'BY Ssrenods o 7HE s Alor VALVES IV Timr
L RAM GROUP AT COATRULLED E5 7wo b/FFeReNT
LOAD PRIVENRS , A 72rAT oF SXeeN LoAD DRIVERS
ANE USeD TD QUAYROL TAE Powert Jo e A" s




20 S5

(‘Ial.b‘-l Lesporse conT.) '

"B corlenriDs ok TWE SCRAR PlLuT VALVED R THE Four
CCeAM GROUPS,

EAcs 0F TIHE FOooR LMD DRIVERS ASEoerATSD W rts A
SINELe SCRAM SaoVP LECEWES 173 2ip I¥EANZT PRoAy
A diprenerr RPS dwissowm . e wTER A e EETW A
s RPS cohd DANERS #rbd 770 Sprealods oF TwE
STRAR LoT YALVES ARE SUcH sipr WD COAD 7P 4S
W TVE IRD LOEILS OF EIMEN oF FwoO PS5 Divissons
will CAvSE TG ATERPTIN GF POWER U A2 oF
s A7 SoLeAn DS OF a4 SCRART SRvup, AD TR 1P
CorDi FINS 10 TIE FRIP 08 (€S OF EFPTMTL Cf~ F7re”
o REPLATIIIS KIS druisrons wre cAvss I
JWTER UPTIOI OF PowieR. 70 Ate or e "B soceono s
OF THE SAME SclAr1 GROVP, JNE ATERLATE ScTween)

I FPovk LS Divrssiss Brp sWE SCRA® Uo7
VALVE BVLEVAPS pF EATH SEAFR] SRJUP 1S TPUS of
A o.ur.-pur— OF —TWO = INEOR) ~ T C& PET /6D oM Eu A

f s he NCU's ave testable 8t fowe e lowg a3 pPrecedv e
Alt_gar fosd (4€ , omly one divisien i3 re.r*zjo? a’ﬂne‘, -

roper| ‘I
v/ ",’ﬂ;m Skerew A smws e immmmzes oF rae
LPS tors 2IVERS withe THE YA ves or swe CED
Sysrem PRIV 7O 1M errcarATIe of EXA 9/0/03—/
Pey 0 pwd 800?//—/ Revo , Arwoes S<eres S
SiowS THE MATERPACES THN7 WL ERiST APISR. JI7C
ETAS pre mpiemerrtd roe GCESSACTIT /fre rmamen

HECOSS/0n) OF TN JATERMATES @ikl ASSUME ColFEuRARL
A3 pemn Sxery B,

Fovk. Logx LEVEL S Gpmts yseD rv TBP ras KPS coad
DRIVERS oR1GIMATE ol ONCH or Fe ForR EFAO5
Pwissenss , Fl‘M Divisisa // B C OV R DEAMAT S CoAMRYL
FOVR OoF JHE SDYTEEAN LoAD DRIVETRS [HES0C/ATED W% I
SLRAM PILoT VALVE Boieanw,0s ., IH% FOvR 8 HaAtl ANE
IDEATTIATL 1A S/GIAL CorTVWT] | RrD Lo/ FEA FVOM THE /AN S
G AT Lo6/C LEver e-e;!.o(o)/ ONE OF TITE S/GMNACS wiil
WTERPT Rwen 10 Are A Sotenoips 14 ScrRar SRIP /S
IIE SETor'D Sl INTEMUPT Pow M 7O AT L '8 ° soce0s
N Scrpanm SRIVP 2.; TVE TH7RD wiiky +ATORPT RweR Tv



2 ors
(42134 resruse conr. J

‘B ssenons w Soar GRoUP 3 | A, THE FOVRTH
Wikt IMNTERVPT POIWETZ T #2L “A‘saz.nu/ns ~ S ChEAM
GRuVP 4. $i:m4-r THE MOVR Losic Lovet B/er/AT s

ORIG WATING PRy KIS Divissor L wavro w e L06/C

cever peno (0) STATE , wrie N TEROPT THE PowETE ro
Al A" sviervies inoTRATT EROUPS Z 800 ] pr0 TO ML
'B”aw'os A SchArT BROUPS Bawd Y, Tl mur
SIGLATS QR & AATTAG PRo sty BIPS bivisron 3 st sa)
77 Lobx swvear oo (o) SATE | b1 ,,ufb‘l—unr T POWEL
72 Aze A socerons 0 ScRAw GROUPS 3anb2 AwD TO
A "B svienvms j00 SCRAM GROUPS Y 4w [, THE KFITLAG
FoUR Z164MLS oR(GANTING PRoM KPS Divssion o  waeR W
Tin=ccb rc LEver 2eno (o) STATE | Wit MTRIRUPT Po wi T
oo Az A SIeenoids o SCRAM SROUPs Y awb 3 ewp
o Are ‘B Svien0:bs N SCRAM GRUVPS [Aup 2,

/0077 YHRT e TR/IP SEMATS O ey LoAD DRIVERS
CoMTROLLA &G TME™ PO ER. JU TNE SCRAr Pio) VALVE

| EVons Do woT TUST REPACSENT 772/PS 0F #OIvi0UAL
RPS bivisior TRP L08/CS | 7ae fovr Sveihes oRiSMATNG
rrom OFS Division | aiic cirmn 6o Prom A Lo6.C

Lever owes (1), ow7RIPPED STATE 70 A Log . ¢ b e572(0)
TRAPPED STATE Jo 778 DIVIS/OA) 1 TP 2oEsc AHS Begal
TRIPPED ,0R F Borts 17/E O/uaEr/0m) 2 Bwbd DivsiS/on 8

TR LoB/ES ARE SIMULIMNETCISCY A A IR/PPED ConidiTPon
ORNF BUTH 7778 DIVS/0A) 2 #wd DIVIS/IomY¥ /P toGrcy

T

FIAMRT TR/P S/6IALS Frgry THT FTFREE Ormore KPS
DIVISIVAS SARE SrMILARLY CoMF/SURED SuT ArRE

DIFPLTLEAT POR SATH S Divisiwn). Jrie fovk S 6rmes

prior PS5 OWisiww 2. wi' cormrac ru IWe Losic ¢ VT

2ero (o) soare /F Diisiwa) 2 Brors s 8 FRIPAD,
of 7E DiviScons Bend Y pve— Gorm Aedr rm.preD, o
P DiviSonss BanD | Arve Burr Sewns mriPASD,. JHE FuvR
S.ENALS Priorm BPS Division 3 wice CHAVEE FT TIE
Lo« Lever 2wmo (o) sTArs 1/ Divisie £ 3 prorE S
B TR PPED 00 1~ DVISoNS K awp [ wave BTV B

AE S/IAMULTANEDVS Cy 740 A TR PPED CoAD/77¢4)



Y orS

(421.3Y esionse Cour. )

WPPED ok IF DS oM S o #nD 2 v BuTm BewU TRIPPED
THE FouR Sv6aAts pragir KPS Oivisien ¥ anie cwmwse 7T
THE Lo6/C cover PeRO(0) STRYE & DivisSiors & ArewéE

MHAS BB TRIPIED, OR 1£ DiviSsonrS [Rwo 2 wive

BoTH Berr) TRIPPED, ¢R /& DIVisionNS / owd 3 Mve
Bori SewAs JVL/IPPED

7;0’ Gl QuE SZEAAT COATETWT QF JTrE MmsaMT T7R/P
Lo EIC S/ 6ANES prrortr eemw KK oIS N | ComaanT
WITH TG FrAAL QNE 0U7T ~OF < JB 0 - AR en - T 6™
COoAP EORATZN LATEIPRTE QF JHE MOIR D/ VISrokis
WITH ERTH QF 77’8 Fpulk SCrRAVy GRyJ/Ps RSB LS
N A LEB &N WHACREBY Bl ScAar Prol yAZVES oF
A X AAvr] OROUPS wirtl B BACITVATED F An'y
TWwE oF T Foidr FFPS divisien Loéiis #ne

TR, PED . Ao SchAw REFIIS /- galy A S/ a8 CE

LS tosre -5 7RI PPED. The RCBOLTING ComBiuATION
TP Cokrc LETWETR THE s O0/y/0048C LPS L1vriscon
TRIPS Pr/ b THE AcTUATION OF %G SCRA™ pPric
VALVES Cowved BeBr @BE JESCAIAED AS ONE-oUT -
BF =TNO TW/ CE CormB/AGD wiid PIRIZAL Jwo- oU7T-
OF POUL TN/CE CorMMBANTIAR LoG /C . TR DEE S
ALLoWS THE Fer/eT7d AL TESTIMMG OF 7% & I TAAZ
ACTUATE D EL EXGAITS pIRWK 6§ RANT o PnArzon
WiTNO O SJBIETI28)E THE PLAVT 0 v VA wArFED
ScrAr PANY YET 3 A FABABL/ Y OF SURESSFuL
SCRAr1 TURY 1S GREATER. 722 774N A CAE€E-eUT-
OF ~JWO FJWiCE DES 6/ R A TUWe-0UT - oF - Fouk
DES/6 N,

Tn‘y JATER AT OF THE ,ef,S wiT - yRee BAeK Y P
SerRArM VALVES 15 Lo Shvwn odwn Scexsy & . Twwo
DC Lond DRIVERS pr sz FS pRe vsed 70 Plovivs
PORNENR. 70 THE"SULERIIDS 0F FAE TWO BAzeoP Scr2hr
VAL WES AN T EVeRT gl A4 FUlL eACrDr SCrATT,
JoteSoisnc0 o 8AE P scramy yatve Cr/- Fuod ence
B& EMERGE/PeD o A DVISion JR.p EFi5IS o PSS




& ors

(H21.34 resporse ¢oaT. )

DIViSwr | O/ DiVisor L o0 AT THE SHreE rime A Dyvisor
TR/P X815 &0 RFPS D)viscon) 3 ok divisrem ¥, zfe' Nernp
of Backup Sckam varve Cl/-F/I0B wit 86 erenicded
e A Divison TRiP ER/STE N LPS diviswn 2 oR
DUSAK 3 WO BF TV Sarme rrAC A DIVIEA IR EXIETS
o LPS bivisron Y orn owisrend /, 5/0'-‘/&"7'0” or JUFE
DL GANBS gE ITNTR or THE TWU BAcxop ScriAny YALUES

Bedeck THE S STRUANNT ATR SUPPLY 7O THE

FEp LS
IBADETE pad AT IV SBRIG 7 Ars X /MVST

SCAAR AT
T AI LA TR SEAR] AR HEABER. [ LA
DRIVERS A PART Lm 78" LoPS amenens g
BaricdpP ScieArl yALVES [riD Tt SolerdDs  RE
Ccom PorrTS aF s CRD svsrery,

/,N BACK P SURAPT VALVES #rd 7278 sieiepS e
CUABS /FrE€D AS AOT ;AMARIANT DO SAMETY HAs A O
CACDIT IS TRAAER N BNy SAPCTY ARATLYEAS Pon Ths
OPRRATION OF TP BAKVP SCRAM VIALUES | TR oa &F
Folertop) 15 70 GERMAVST TE NTIR A TG SCRAM ArR
MADETR. JfHTER. p REATIOR SLRAM SUcw THAT, /< #n/¥

SWELE SLRAM PrioT YA VE RS FmieDd 7T JPERATE A5

)T SOV PUINTHE DECRANERE/RATION oF + 785 MY .s«u-uwo_j
THE MR SOPPLIED TV ITNE TWO ECRAM VATVES SSocATeD
WITH THAT PILeT YALVE wrtl S77&¢ EPVERTVALLY BE
EXTHAVS TED AVD THE ASSoC/ ATYD ConTPRoL FPvd witce
PG IEERTED ATV TWE [2eRCIOR CoR s TMRNE 1S ~AO
SAPETY CONSEWHIE ASSOC/IATED WITH-T7rE FATLVRE
OF B SKECG wiTHORAWN CynTRUL RoD TO #SERT VA
SCAAM LUGIC. SHOULD THE STEAM PLeT vALVE Fr7e
TO OPEMATE fr b Borté BACKUP SUPAT VAL VES Atso
me Jo opeﬂﬂf:"/ TWEe CoTRIL ROD CAn) 7748 BE
MAVUALEY JNSETLTED By TEIPERATTR VA THE
worrrr. CRO sysrer conrrols,

AUPED . 42/.34 skeHA
Y23y SKETTH 8



12N

SOH sV
YsL0 ol

: S 1% @ €49
\ e WGP B

bt 05 VE D

r
: 4
Y y
Oe“ *
» AMQ
v .ﬁ “ AT
. Sas > : g voud
> - >y —!D’-
3¢ ¢ 3 ) .
—— s Dl [ 2
S0OH 145 bx.
wwuo ol
(| BT €
. ws g19
- g.e r—
3 P Tes V1 89 #
S e G
. v [
e PO LZG - i ¥V HAI¥S — e’ ITh | Mo




Cp)heer

(#fppi)op
() (a2

(1fe)e(nte) vy

(1%

<

(gwT)

mwr g
P
@

(et pupE o] £
(e4)vef b

vrss
Swara

Vrss
Dy Ao

45

L)

YULO ol @

P =4

s

e (1 fs)wlris)wr
Ve @pnrecanrs
]

4 TR D
olde )i
| wnos

vl

Vise
- _V;Oﬂ.

[ (thn) v (rpm)
Sel e (s diyviz bk
Sl (mha)wipay
ooy
04 1) U D

v
PLLL o




421.35
7.7)

RESPONSE :

N2

n Figure 5.1-3C of your FSAR, you ﬁ;dicote that the RPV pressure and
water level instruments use the same instrument lines. Identify all

nther instances where instrument sensors or transmitters supplying
information 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 scnsors or transmitters supplying information to
both a protection channel and one or more control channels 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 cannot
cause an initiating event and also defeat protection channels or functions.
Provide a 1ist of the shared equipment identified in response to these
gquestions. Include the turbine stop valve/control valves as well as the

RPV instrumentation in your analysis.

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 diiferent 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 . single instrument line or tap serves
instruments in more than one division of the protection system. These
cases are:

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

line breaks outside containment,



2. Reactor Recirculation flow sensors for flow reference screm inputs.

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 permit 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:
Feh.cil:nain steam flow sensing element has two sets of AP taps/l:'-ca
which run in divergent directions to two local instrument racks

wsde
located outside the drywell on opposite sidésAthe containment outside

conTm mmenTs
thexsteam tunnel. Each local rack has two steam flow transmiiters,
which are assigned to different electrical divisions located on
Mepareted sections of the same rack.?lostulated instrument
ling:::i1ure could cause two high flow signals to be disabled.
Such a failure could not be the result of a main steam line break
outside the containment because of the location of the instrument fups, lises aud
racks. Therefore, the failure can be considered a random failure.
The remaining two channels of flow information emanating from the
second instrument rack providei’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."£:::keactor Recirculation Line flow element is an elbow tap which
tas two sets of instrument lines which run in divergent directions
tg::r’st instrument racks outside the drywell and 1J:g;fferent
quadrants of the containment. Each set of instrument lines serves
two AP transmitters which are assigned to different electrical
divisions'eod-&o-oa4710cated on separate sections of the sub divided
local instrument rack. A postulated instrument lin;:?;ilure could

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

reference scram circuit but the remaining two operative channels would



provide the necessary 2/4 inputs to obtain a scram on the 2/4 logic 1F
low recirc flow were to occur. Instrument 1ine damage in the

vicirity of the elbow taps as 2 result of 2 LOCA induced pipe whip

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

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

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

These recirculation flow taps serve 2 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 s a Division 3 system. Therefore these transmitters

"
have 24 VDC circuits from division § emike into a Division & CaRIuF 7 axd o
juTe T DivISIes 3., The Divisien 3 (Se1ATE Y
raok . eeme circuits are roautred to—be’ repesated from the Division 4
c tass /€ (SecarerS [N TUC BleiSioar 4 CARILET

and routed in a Division 3 raceway.

circuits by A

or conduit

cARWFET

fo the Division 3 edmewtts. It is also noted that the HPCS has a
separate set of sensors located on the other side of the vessel/
containment. The division 4 RPV level taps do not serve any contro)
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,

plockcing or
one in each of two divisions. Thesbreaking of an instrument
line can thus disable two sensors. However in the 2/4 logic the
semsor 5
two remaining operable &ooquou1d give the required two inputs to

ner~it the turbine stop-valve-closure scram on pressure above

their set point.




The first stage pressure taps provide input to tranimitters used

in the rod block circuits. Each tap serves one of the rod block
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. e iharid diied Thie
The Turbine Control Valve fast closure signalsjare 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
sunmary 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 singl»
failure, siuce the Tue rewmainiug operable Seausors wovld give
the rctuird Vg imputs o iniTiate scram.
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(7.1)
(7.7)
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<0 FINAEL DREFT
Provide an evaluation of the effects of high temperatures on the

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,st-aceste—serresponding—to—athermri—time-constent=—oé-2—

S approximatety—to-minubes. Therefore, the water in the reference

gradually
column willAapproach the temperature of the drywell environment,

#n—abou&-JGLaﬁnmeesJ7 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 %38:r. This is the condition which is of
greatest concern because in the small break case, it is expected
that the vessel will be depressurized after a short time and
vesse] water temperature will then be lower than the reference
column water so that the reference column will boil. The boiling
will be rapid 1f 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
water per unit of vertical drop will depend on the slope which
will typically be,\}”ilnch 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

raference column could be gradually depleted. The effect of this



depletion will be limited by the vertical height differential

between the reference level and the instrument line penetration
through the d-ywell wall. This distance is limited by design
#&::21:221&23n to 4 feet so as to limit the{EG?T-z;?\ggzszflgl/

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.
—

r>lt 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.

— .
. £gurale y ot pogie y Ao Lol
- X Row : PPy o o
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FInAL DPRAFT

421.37 QUESTION

Verify 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

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 1ine failure and any additional
RPS channel is assumed to fail-short, there are still 2 remaining
channels left to accomplish normal scram. Assuming an instrument
line break in Division 1 (worst-case in the Grand Gulf analysis),
it is possible to fail either RCIC or 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
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.

see alio questioy Y2135 aed (Ts @ssecialed pesmeie.



FINAL DRAFT

In Section 7.2.2.2.C.1.e of your FSAR, you state that the turbine stop
(7.2) valve closure trip and the turbine control valve closure trip. are not
guaranteed to function during a safe shutdown earthquake (S3E). We
recognize that full conformance to the requirements of IEEE Std. 279
and the other standards referenced in IEEE Std. 279 is not possible in
those plants where the turbine building is not a seismic Category I.
structure. These limitations are acceptable if you install a system
which has adequate relfabiiity. Accordingly, verify that the design

of these trips, up to the trip solenoids, conforms to those sections
of 1EEE Std. 279 addressing: (1) single failure (Section 4.2); (2)
Quality (Section 4.3); (3) Channel Integrity (Section 4.5 excluding
seismic); (4) Channel Independence (Section 4.6); and (5) Testa-
bility (Section 4.10).

421.38 RESPONSE

(1) GESSAR II Section 7.2.2.2.C.1.b verifies that the design of these
tripe conforms to Section 4.2 (single failur: criterion) of IEEL
Standard 279Y. Four separate divisions of turbine stop valve and
control valve closure sensors and circuits provide trip signale
to the Reactor Protection System. Trips from any two of the
four divisions will cause an RPS trip (scram). Any eingle failure
within the RPS will not prevent proper protective action at the
system level when required.

(2) GESSAR 11 Sections 7.2.2.2.C.l.c and e verify that the design of
& (3) these trips conforms to Sections 4.3 (Quality of Components and

Modules) and 4.5 (Channel Integrity), excluding seismic only within
the turbine building, of IEEE Std 279. The wtidseyfapplicant will
provide the information on the quality and integrity of the turbine
stop valve and control valve closure sensors and circuite within
the turbine building. Generally, GE requires all hardware which
contributes to scram to be qualified per IEEE 279 (excluding
seismic in the turbine building if cesired by the c&i&*ty‘applicant).

(4) GESSAR I1 Section 7.2.2.2.C.1.f verifies that the derign of
these trips conforms to Section 4.6 (Channel Independence) of
1EEE 279. The logic and control circuits for the four RPS divisions
are independent and physically separated by barriers and/or distance.
The applicant will provide the information on channel
independence of the turbine stop valve and control valve closure
sensors and circuits within the turbine building.

(5) The RPS logic and control circuits are testable up to the trip
solenoid even during plant operation. GESSAR II Section 7.2.2.2.C.1.)
verifies that the design of these trips conforms to Section 4.10
(Capability for Test and Calibration) of IEEE Std 279. The wtrirtyF <
applicant will provide information on the capability for test and
calibration of the turbine stop valve and control valve closure
trip sensors.




421,38 a QUESTION

Verify that your proposed design includes a highly reliable
power source which assures availability of the system.

421,38 a _ RESPONSE

The RIS is supplied by highly reliable class 1E power sources
which assure availability of the system. See Figure 8.3-1 of GESSAR 11
for the class 1lE power sources; also Figure 7A.2-1 for their connections
to the system.

421,38 b QUESTION

Using detailed drawings, describe the routing and separation
for this trip circuitry from the sensor in the turbine building to
the final actuation in the reactor trip system (RTS).

421,38 b RESPONSE
Using detailed drewinge, the u‘&%&‘yfz;plicant will describe the
routing and separation for this trip circuitry from the sensors in the

turbine building, which is not a seismic category 1 structure, to their
interfaces with the class lE routed and separated circuits in the
Nuclear Island buildings, which are seismic category 1 structures. The
ror1 ting and separation in the Nuclear Island buildings is discussed

in GESSAR 11 Sestions 7.2.1.1.D.7 (Separation) and 7.2.2.2.C.9

(IEEE Std 384-1974).

421.38 ¢ QUESTION
Discuss how the routing within the non-seismically qualified

turbine building provides assurance that the effects of credible
faults or failures in these circuits will not challenge the reactor
trip system and/or degrade the RPS performance. Your response should
include a discussion of any isolation devices you have or may propose

to install.

21.38 ¢ RESPONSE

See item (1) preceding. In iddition, the failure of any one
divieion will not degrade RPS performance. The main turbine trip
signals from the turbine building are opticaliy decoupled from the
RPS logics and circuits in the control room. Any failure in the
mein turbine trip sensors in the turbine building will not propagate
to the RPS.

The turbine stop valve closure trip and turbine control valve
closure trip are backed up by the reactor high pressure trip and the
high neutron flux trip.

From above, the routing of the turbine trip signals does not
degrade the RPS integrity and finction.




421,38 4 QUESTION

The position indicator lights for the turbine stop valves are
not part of the RPS. Provide details of the design interface areas
using appropriate drawings. Provide your basis for assuring con=-
formance to the requirements of Section 4.20 of IEEE Std. 279-1971.

421,38 d RESPONSE

The u‘b&&tyéeppllcant will provide the details of the design
interface areas using appropriate drawings, and the basis for assvring

conformance with Section 4.20 of IEEE 279-1971.

21,38 e QUESTION

Identify any other sensors or circuits used to provide input
signals to the protedtion system or perform a function required for
safety which are located or routed through non-seismically qualified
structures. This should include sensors or circuits providing input
for a reactor trip and emergency safeguards equipment including
safety-grade interlocks. Discuss the degree of conformance of your
design to 1EEE Std. 279 and its referenced standards.

421,38 e RESPONSE
The turbine stop valve closure trip, the turbine control valve

closure trip, and their bypasses based on turbine first stage pressure
are the only sensors or circuits used to provide signals to the RPS

or perform a function required for safety; which are located in and/or
routed through a non-seismically qualified structure.




o FINAL  DRAFT

421.39 G In Section 7.3.1.1.2.K of your FSAR, you indicated that the

(7.3.1)

RESPONSE :

o ¥ B LR

< c1ose when the drywell pressure

/

( Lpf/; and theif isolatig missionljé/;ompIeted i

containment and reactor vessel isolation 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 abnormal and accident conditions

such high-energy line breaks.

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. A1l of the
CRVICS valves close on low reactor vessel level and all except the
MSIVs and those valves associated therewith (MS drain valves and
Reactor Water sample) close on Drywell High Pressure. Isolation

Qva’.(l.)r(
valves within the drywell are required to withstand the temparature

-~

and pressure and radiation conditions of all normal, abnormal and &

e Vs - e —— —"\\\
LOCA, ith,s/zime limtp’ﬁn the duration gjjt<: LOCA eny4ronment‘\\;<//

/ PP L P R T ——— el \
because of thgir ort function time fof closure on a LOCA si Tt e
Since all the ¥alves that élose on ywe1l high perssure start to ////
4 /

ceeds two psig they do not have /

/

F i
time to reach LOCA ambient sgeady state ‘conditions before they

- ==~

Consideration of 1ocalized damage to equipment as a result of a LOCA
focuses attention on the 1nbolﬂd 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



421.39
(7.3.1)
(cont'd)

isolation valve failure as a result of consequential damages would

not open a release path for radioactivity if the line involved were
part 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 capable of closure on loss of air or electric power
or both., Additionally a third manually operated Motor Operated
valve is provided.

MAIN STEAM DRAIN VALVES - Motor Operated Valves.

These valves are normally closed during power operation but open
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 drain valves inside
the drywell are located in a Mtected area within the guard piped

area of the main steam lines and considered to be out of the LOCA

~

c:;;fquentia] damage zone. ¥Hre

s e

i AR . Q

SHUTDOWN COOLING Suction Valves, Normally Closed MOV's.

Since the inboard valve is normally closed and no electrical failure
as a consequence of a LOCA can command the valve to oper there is

no release path established through this valve.



Reactor Water Cleanup Inboard Isolation Valve - Motor Operated. Fail-as-Is.

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. HGtBr 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 but
in each case the outboard valve and the closed system piping outside
the containment would accommodate a single active failure or single

passive failure without opening a release path to the environs.



421.41  QUESTION FINA L DRA FT

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 reactur 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 Il design is to be modified just 1ike the other BWR's
mentioned. Engineering Change Authorization (ECA) number 801203-1
is already in place to facilitate the change in the GESSAR II
documentation. 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 é:’
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 @
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,.ndaisywe%&—p;osoere—ie—be%ew—ehe—efép—oessinq—9'The
system is arranged to allow automatic or manual operation. The
HPCS initiation signal also initiates the HPCS Division 3 diesel
generator.

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

703"4
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7.3.1.1.1.1.C High Pressure Core Spray System Instrumentation
and Controls (Continued) @

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 operatioq,aad—drrwe*&—peeoourcdl

)-gq—bo}ew-ehe—e-up—oemnqw these two signals are used to stop e
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-
vide design flow rate within 27 seconds from receipt of the initia- :3’

tion signal.

7.3-6
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7.3.1.1.1.1.C High Pressure Core Spray System Instrumentation
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
automatically on receipt of a reactor hich water level signal. and®-

) 3 3 ot l " ;
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 clectrical divisions, designa-
ted 1, 2, and 3 (Figure 8.3-1).

HPCS is a Division 3 system augmented by redundant
pDivision 4 instrument channels (Figure 8.3-1). In order to main-
tain the required separation, HPCS control logic, cabling, manual
controls and instrumentation are mounted so that divisional sepa-
ration is maintained. System separation is as shown in Table
8.3-1.

7. Testability

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-
well is accomplished by valving out each transmitter, one at a
time, and applying a test pressure source. This verifies the

7.3-7
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§.3.2.2.1 High Pressure Core Spray (HPCS) System (Continued)

-

(ﬂ\opening with the maximum differential pressure across the valve
expected for any system operating mode, including HPCS pump shutoff
head. The valve opens within 12 sec following receipt of a signal
to open. This valve is normally closed to back up the inside
testable check valve for containment integrity purposes. A drain
line is provided between the two valves. The test connection lin=

(T is normally closed with two valves to assure containment integrity.

Remote controls for operating the motor-operated components and
diesel generator are provided in the main control room. The
controls and instrumentation of the HPCS System are described,
jllustrated and evaluated in detail in Section 7.3.

¢
The HPCS System is designed to pump water ihto the reactor vessel
over a wide range of pressures. For small breaks that do not
result in rapid reactor depressurization, the system maintains
reactor water level and depressurizes the vessel. For large
breaks, the HPCS System cools the core by a spray.

If a LOCA should occur, a low water level signal or a high drywell
pressure signal iﬁ?tiates the HPCS and its support equipment. The
system can also be placed in operation manually.

ég; The HPCS Sys;em is capable of delivering rated flow into the
reactor vessel within 27 sec following receipt of an autcmatic
initiation signal.

when a high water level in the reactor vessel is signaled, the
HPCS is automatically stopped by a signal to the injection valve

L0 CLlOSE g mrm et i e A e T e e,

(’ N . . I . , . . {4 hial

: — - . . e . 2

7
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6.3.2.2.1 High Pressure Core Spray (HPCS) System (Continued)

C TR T TPsteppeds The HPCS System also serves as a backup to the

RCIC System in the event the reactor becomes isolated from the
main condenser during operation and feedwater flow is lost.

If normal auxiliary power is not available, the HPCS pump motor
is driven by its own onsite power source. The HPCS standby power
source is discussed in Section 8.3.

The HPCS pump head flow characteristic used in LOCA analyses is
shown in Figure 6.3-3. When the system is started, initial flow
rate is established by primary system pressure. As vessel
pressure decreases, flow will increase. When vessel pressure
reaches 200 psid*, the system reaches rated core spray flow. The
HPCS motor size is based on peak horsepower requirements.

The eievation of the HPCS pump is sufficiently below the water
level of both the condensate storage tank and the suppression pool
to provide a flooded pump suction and to meet pump NPSH require-
ments with the containment at atmospheric pressure and the suction
strainer 50% plugged. The available NPSH has been calculated in
accordance with<hegu1atory Guide 1.1.

A motor-operated valve is provided in the suction line from the

& suppressidn pool. The valve is located as close to the suppres-
sion pool penetration as pr-ctical. This valve is used (1) to
isolate the suppression pool water source when HPCS System suction
is from the condensate storage system, and (2) to isolate the
system from the suppression pool in the event a leak develops in
the HPCS 3System.

*psid = differential pressure between the reactor vessel and the
suction source.

N

6.3-13



FINAL DEAFT GLSSAR

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.1.3.

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).

puring plant normal operation HPCS system can be flow

tested by discharging into condensate storage tank.



421.42 (Continued)

HPCS logic is tested by applying a test signal to each

analog trip module (ATM) in turn and observing that

channel trip device changes state. Po—verify-that hoth 4

1f desired, the variable associated with the ATM can

be varied and, in conjunction with the AT!! 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
be down for testing during plant normal operation. The

HPCS OUT OF SERVICE light in control room will indicate

HPCS is at degraded performance Or inoperakble during thes
conditions.

Though not implemented to meet the requirements of
testability, the Automatic Pulse Test (APT) continuouslv
and automatically performs end to end testing of all
active circuitry. The APT improves availabilitv of

HPCS system by minimizing time to detect and locat?

failures.
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7.3.2.0.2.0.2.4) Specific Regulatory Requirements Conformance
(Coentinued)

The senscrs can be calibrated by application of pressure from a
‘low pressure sour~e (instrument air or inert gas bottle) after
closing the instrument valve and opening the calibration valve.

However, transmitter output is continually
monitoraktle from the controsl room by observing meters on master
trip units. Accuracy checks can be made by cross comparison of
each »f the four channels (A, E, B and F). For this reason, trans-
mitters need not be valved cut 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 source and
varifving the setpeint through the use of a digital readout cn

the trip calibration module.

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

1) HFCS

HPCS control system is capable of be:ng
completely tested during normal plant operation to verify that eann
element of the system, active or passive, is capable of performing
its intended function. Sensors can be exercised by applying test J{
pressures. / - red b Ao —awitetos

\\Wmnmw Pumps can. N\

be started by the appropriate breakers, to pumgﬂggg}nst system

ECN y";u"-

i3 &
Mgt

injection valves and/or return to the\épbbfessigngpoqk through tost o
VAW

valves while the reactor is at pressure.’ Motor-operated valvzas ~an
be exercised by the approrriate control relays and starters, and

all irdications and anrnunciations can be observed as the system 15
tested. Check valves ars testable by a remotely cperakle Pnrecmatic
piston. HPCS water will not actually be introduced irto the vessel

except initially before fuel loading.

7.3=-197



421.47 In Section 7.3.1.1.1.2.C of your FSAR, your 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 proposad 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 whizh is consistent for safety systems where the
final actuating cCevice(s) would cause temporary modification of plant processes
such as fluid injection or discharges. The design provides for a functional
partially integrated test without valve actuation, This is supplemented by a
manual one-at-a-time valve test using associated actuation circuitry from

the transmitter trip units with the reactor shutdown but with stesm 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 iu 7.1.2.1.6

Other safety system such as RPS, portions of CRVICS, MS-PLCS, HPCS, LPCS, RHR/LPCI,
RHR/containment spray mode, RHR/suppression pool cocling mode, safety relief
valves, and water positive seal system likevise 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 vhich allows

for independently checking of individual components. This includes "verification
of flow" tests by using the installed return piping such that the motore, pumps
and valves are operated, with the associated installed senscrs and circuits
monitored to verify proper operation. The injection valves are checked in-
dependently and separately by manual initiation.




421.48

FINAL DRAFT

QUESTION

421.48

In Section 7.3.1.1.1.2.C of your FSAR, you indicate that the ADS

can be manually reset after initiation and its delay timers recycled.
The operator can delay or prevent subsequent automatic opening of
the ADS valves if such delay or prevention is deemed prudent by the
operator. Discuss the details of the manual reset capability,

using appropriate drawings. Provide the following additional
information:

a. The conditions and information which the operator used in
making a judgement to exercise the manual over-ride of a
subsequent automatic signal.

b. Address the concerns identified in Questiun 421.14.

RESPONSE

After receipt of an ADS initiation signal, the 105-second delay
timers are started; the ADS valves will not open until the timers
time out. Before time out, the operator may reset the timers for
additional delay by activating the timer reset push buttons.

The delay in starting the ADS functions allows the high pressure
systems sufficient time to arrest the decline of reactor water
lever and refill the vessel, while allowing enough time for the
low pressure systems to come up to rated conditions.

Resetting the ADS timers does not change the state of the initiating
circuits, it merely extends the time delay before the ADS function
takes place or until the initiating condition ceases.

The operator should base his decision to reset the timers on
information provided by safety-related displays; i.e, reactor
pressure, reactor water level, and water inventory make-up system
performance.



TION FINAL DPRAFT

421.51 You describe the performance monitoring system in Section 7.7.1.5 of your FSAR.
£7.7.%) Provide the following additional information in this section:

a) Identify 3ll 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.

¢) 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 operatios :

_SYSTEM

Nuclear Boiler/Nuclear Steam
Supply Shutoff System (NBS)

Neutron Monitoring System
(NMS)

PARAMETERS

Vessel Wide Range Level
ADS/SRV Paosition

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

APRM Dutput

APRM Heat Flux

LPRM Output

Recirc. System Flow



421.51 (Continued)

SYSTEM PARAMETERS

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 Iniet Temp (A,B)
RHR Heat Exchanger Outiet 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 2 fault in the non<divisional wiring from affecting the
safety-system circuitry. Figure 2 exhibits the power and signal connnections to
the isolators.

¢) To maintain the PMS as a highly reliable system, its normal power will be
supplied from an uninterruptible power source (UPS). 1 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.

O
g -~ g S" -
¢d) Based upon cuprént transient mionitoring nquicmonts. the following safety

systems wm have mtcrfacc with the ufcty transient momtormg system:

0
Ncuwon Monitoring Sysiem i

Rfuctor Protection System
Nuclear Boiler System ,
Nuclear Steam Supply Shutoff System
Dio/u(ticmutor Sysiem
416 kV Power Distribution System
High-Pressure Core Spray System
Residual Heat Remoyaf System

d\ The starT-vp Trassieal mouTerivg ng Few s weY t7 be

reviewed For GESSAR I docket becavse +hue 3yt Yo L ERE
gwd its interfaces cauner be specitied at rthis Time.



421.51 (Continued) O " e
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A conci)‘ description of how the associated circuitry merges of connects with
the a/rt-up transient monitori”&:om is inappropriate nfhis time because
?dan design is not yet specified. Ruspornise at a later dau./aftor system design,

3 L‘i)l.l';:/uosury to p?dorly fospgnd to this qu,ﬁ/io LA —Breun and <

ny witi provide 4We system design. o /£, / /
. ~
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4 he analyses discussed in Chapter 15 of your FSAR are intended to

.7) demonstrate the adequacy of safety systems in mitigating antici-
pated operational occurrences and accidents. Based on the con-
servative assumptions made in defining these “design bases" events
and our detailed review of these analyses, it is likely that they
adequately bound the consequences of single control system failures.
To provide assurance that the design basis event analyses for your
proposed design adequately bounds other more fundamental credible
failures, provide the following additional information:

a. Identify those control systems whose failure or malfunction
could seriously impact plant safety. .o

HAU-52 2 R ESPONSE

Control systems whose failure or malfunction could seriously impact plant safety
are those that affect reactor pressure, water level, or power level. A list of
those systems is attaches(

(","'C‘ql’ to "‘H'fﬂ )




List )
$ YSTEMS WHICH COULD AFFECT REACTOR PARAMETERS

Condenser Air Removal
Reactor Plant Component Cooling Wai:cr
Turbine Plant Component Cooling Water
Condensate
Bearing Cooling Water
Main Steam Isolation Valve Seal
Circulating Water
Turbine Building Equipment Drains
Moisture Separator Vents and Drains
Moistire Separator RHTR Vents and Drains
’ Turbine Building Miscellaneous Drains
Extraction Steam
. FDW Pump & Drive Lube 0il
i FDW Pump Recirculation
Feedwater
Generator Leads Cooling
Generator Stator Cooling Water
Generator Hydrogen and CO;
High-Pressure FDW Heater Drain
Low-Pressure FDW Heater Drain
Service Air

Instrument Air



List 1 (cont)

Mzin Steam

Offgas
Reactor Recirculation

Control Rod Drive

FDW Heater Relief Drains and Vents
Reactor Plant Sampling

Turbine Plant Sampling

Radwaste Building Sampling

Service Water

Turbine Trips

Turbine Generator E.H. Fluid System
Turbine Generator Gland Seal and Exhaust
Turbine Generator Lube 0il

Unit Runback

Turbine Generator Exhaust Hood Spray

Reactor Water Cleanup

Nuclear Boiler

Feedwater Control

Neutron Monitoring
Steam Bypass and Regulation
PROCESS RADIATION MO M TORIVG



il 52 b OvEITION

Indicate which, if any, of the control systems identified in
Item (a) receive power from common power sources. The power
sources considered should include all power sources whose
failure or malfunction could lead to failure or malfunction of
more than one control system and should extend to the effects
of cascading power losses due to the failure of higher level
distribution panels and load centers.

Y2(-52 b REFONSE

Applicod il provde (Jre Lo /.vqéemwa).

pact plang\bqfety
vel. A list
f these systems,

C.ntrol\systems whose failaig or malfunction cquld seriously
are thosé\ that affect reactor pressure, water lkvel, or power
of those systems is attached.\\Previous analysis\has shown that :
the ones thAt can produce reacéﬁvity increases in\conjunction witkh delayed turbine
trips due to\single electrical fyilures are the moat critical systems. Guidance

will be provi\ed in Section 1.9 t? avoid common pow&r or sensors in\these systems.
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421. 52 ¢ QUESTIN

Indicate which, if any, of the contrgl systems identified in
Item (a) receive input signals from common sensors. The sensors
considered should include common taps, hydraulic headers and im-
pulse lines feeding pressure, temperature, level or other signals
to two or more control systems.

421-.82 ¢ &ESZQ.‘Véé : '
A pplicant il _prode (doe, GESSAR I, dectio 1-9).
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y2(.52 d. QuesTIeN

Provide your analysis to show tnat any malfunctions of the
control system identified in tems (b‘ and (c) resulting from
failures or malfunctions of the applicable commmon power source
or seusors including hydraulic components, are bounded by the
analyses in Chapter 15 and would not require action or response
beyond the capability of operators or safety systems. Where
credit is taken for operator action, identify the time available
for such action.

H2(.852 d RESPONSE
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FINAL DREFT

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

in both the A and B trip logic is downscale in the reactor containment
heating, ventilation and air-conditioning (HVAC) radiation mcnitoring
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
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.

K sspever

— -

The logic embodied in the reactor containment heating,
ventilation and air conditicning (HVAC) radiation monitoring
system (see figure 7A.6-4K) is such that either a downscalz
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,

in general, the following is typical: With the reguirements
for the minimum number of Operable channels not satisfied
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 reguirements
for the minimum number of Operable channels not satisfiead
for both trip systems, establish Secondary Containment
Integrity with the standby gas treatment system operating
within one hour. :

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 cnc-out-of-ewedn e
trip logiclm eack of two J'm/ou:.

Titnl <oiilion fn Chople 1/ au alticked Mo iforemce




FEVIACE il

GESSAR 11 22A7007
238 NUCLEAR ISLAND Rev. O

Jat,

11.5.2.1.2 Containment HVAC Radiation Monit:-ing System

This system monitors the radiation level exte-ior Lo the
containment ventilation system exhaust duct. 3 high activity level
in the ductwork could be due to fission gase: Irom a leak or an
accident.

The system consists of four redundant instruna-t channels. Each
channel consists of a local detection assemb.  (a sensor and con-
verter unit containing a GM tube and electrcr.cs) and a control
room radiation monitor., Power is supplied tc sach channel, A, B,
C, and D from RPS buses E, F, G, and H, respe:ctively. Channels A
and D are physically and electrically indeperient of channels B
and C. One two-pen recorder powered from the 120 VAC instrument
bus J2 allows the output of any two channels o be recorded by
the use of selection switches. The detectior assemblies are
physically located outside and adjacent to tI= exhaust ducting
upstream of the containment discharge isolat::n valves. ‘

—

~ o
A

i

SH

/

/\\‘T,\(”

Each”fadiation monitor has twe trip circuits: one upscale (high-
high) inoperative and one downscale. Two ou: of two upscale/
inoperative trips in channels A and C initiaz= closure of the
containment ventilation outboard isolation vzives and the drywell

' inboard isolation valves. The same conditio- for channels B and D

initiates closure of the containment inboard valves and drywell

outboard valves.

An upscale/inoperative trip is visually disp.:yed on the affected
radiation monitor and actuates a containment :nd drywell

. ventilation exhaust high-high radiation cont:>l room annuniciator

'for the affected channel.

| A downscale trip is also visually displayed := the radiation

monitor and actuates a downscale control roor annunciator common
| to all channels. An additional trip signal I:r high radiation ‘

11.5-8
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' ©°.5.2.1.2 Containment HVAC Radiation Monitoring System |
(Continued) |

._:rm is provided by the recorder and actuates a reactor building /
~z=t high radiatiogp control room annunciator. Each rediation '

-

--~itor visually displays the measured radiation level. |

—— - e i %

e+ 35:2:.1.2.1 Containment Space - Refuel Mode Radiation
Monitoring Subsystem

--.s system monitors the radiation level inside the containment
:--ve the top of the fuel pocl. The radiation monitor elements
:-> located approximately 5C feet above the top of tae pool in

f-.r positions to facilitate detection of radioactivity instantly

‘- +%2 event of a fuel-handling accident.

-.-4 channel consists of a detector, converter, and a main control

‘I. ---m radiation monitcr. All four channels are physically inde-
-:-dent of each other, but channels A and E share the same power
::zply. Channels B and F also share a common power supply.
Z“annels A and are powered by the 120-vac RPS Bus E, Division 1.
--annels B and F are powered by the 120-vac RPS Bus F, Division 2.
--annels A and E are electrically independent of channels B and F.
-: a result chere are two independent and redundant instrument

:-stems. The failure of one system does not affect the other.

c:-h radiation monitor has two trip circuits: one upscale (high})/

_->perative and one downscale. Both upscale and downscale trips
:-> displayed on the appropriate radiation monitor and each one

:-+yates either the high or low main control room annunciator.

* 1igh radiation trip on 2ither channel A or E initiates closure
- the containment exhaust air isolation valves and containment

- -

:.oply air isolation valves for Division 1. A high radiation trip

|
|
|
Z-> system consists of four instrument channels: A, B, E, and F.

11.5-9
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Each rmduotion wonitor Mas twe trip Cittuts @ one upscale amd one

downscale. Two out of two &r.'?s in channels A and D, whith on a
be cauwsed bw cither a H.?:\ H;au\_ rodusntion
"ot v the

(4

per chamel bass may \
siamal of a. downscale 3|'3~'mL or the O?Hnte- swikd
Ovum Pesh'of\) imitiates Closure of the contaunment vemtilation

outboard- valves omd the drywell inboard isolotion valves. The same

eomdition 4o channels B omd € intiates closure of tha Containment
mboard. va lwes and dq\oeLL out board. valves .

Edner an upscale trip or the Operate swith net im the &erate_
postion {or choannels A or D octuates o ' Containmenk Vemt Division
1 or 4 H»SV\ H\‘s}‘ Raduation e 'Lnoyefah‘vc_" odovym . The same
condition for crammels B or C (ntiates om alavm oerespending 1o
Divisions o¢ 3. The upscalc Chiah—"\'y\) alam is visually wmdicated.
on the raduation, montor.

A downscale ‘bi? is also viSMUA\ d&spﬁn\\d. o the (aduation Monitor amd_
actuates oo cOntoll room amnumauator Commen to ald four chavnels,

O additionak alaem signal for Wi raduation is provided omd actuates
o contrpl foom OQwaumtiator Common. to ol Channas, Q.vc.thmt.‘o»\
in Wigh ultage. associated. wdth Cuanmels A B C or U Comses a

"H\ﬁ\\ Voltage 1»\0?" olavm .
b)
Eoch. caduation vmener asstm.bla‘ d-a?h.ﬁ; e wmessuved. mdiation leyel. )




