Docket No.: 50-354

APPLICANT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY (PSEAG)
FACILITY: HOPE CREEK GENERATING STATION

SUBJECT: SU:??RY OF INSTRUMENTATION AND CONTROL SYSTEMS BRANCH (1CSB)
MEETING

On June 26, 27 an 28, 1984, a meeting was held in the San Francisco, California,
offices of the Bechtel Power Corporation to discuss ICSB open items not resolved
since the January 1984 meeting,

Enclosure 1 lists the current status of each agenda item. Agenda items are
fdentified pursuant to Enclosure 6 of the November 21, 1983, letter from

A. Schwencer, NRC, to R. L. Mitt], PSE&G. The status of these agenda ftems is
further discussed in Enclosures 2 and 3. Enclosure 2 documents the results

of the meeting held with the applicant. The meeting notes provide background
information regarding the status of each open item and identify the documenta-
tion required from the applicant in order to resolve them.

Certain items considered to be resolved based on the ICSB review of draft
information will be Tisted as open in the SER If the required supporting
documentation is not submitted on the docket.

Dave Wagner, Project Manager
Licensing Branch No, 2
Division of Licensing
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

AUG 13 1984
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Docket No.:

APPLICANT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY (PSE&G)
HOPE CREEK GENERATING STATION

SUBJECT: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS BRANCH
MEETING
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ENCLOSURE 1

STATUS
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421.13 (Cont'd)

421.17

421.19

421.26

421.30

421.30A

421.32

2. GE-NPSD to furnish testing write=up on NSSS
isolator by 6/27/84.

GE will verify the applicability of their test

results to Hope Creek plant including the maximum
postulated credible "hot short" condition used to
test similar isolators in the BOP, if applicable.

RPS Sensors in Turbine Building - Acceptatle
DSER 185 =~ Acceptable

Common Instrument Taps - Acceptable

DSER 196 =~ Acceptable

Mode Switch Misoperations - Confirmatory

Con!irmatory until new write-up is reviewed by the
NRC - 6/ 36/84.
2/ 5/3%

IE Bulletin 80-06, ESF Reset Controls - Confirmatory

Change last paragraph in Amendment 5 response to
read as follows:

'Complianco of tho'romaining valves identified above,

with the exception of the SRVs, with IE Bulletin 80-06
will be incorporated with the design modifications
dictated by the resolution of TMI Item II.E.4.2. o
Modifications will be completed prior to fuel load.
Will remain confirmatory until the NRC review of GE
mods for TMI items (Containment iso) is completed
and will be verified by the NRC during preoperational
testing.

HPCI Seal=-in -~ Open
PSE&G will verify design and advise by 6/28/84,

FSAR Table 7.3-15 = Acceptable
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421. 38 Remote Shutdown System - Acceptable

DSER 200 - Acceptable

The £« paragraph
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Meeting

Date: June 27, 1984
Location: Bechtel Offices, 8th Floor, 221 Main $t., 8.P.

Subject: Hope Creek Project (Docket No. 50-354)
NRC ICSB Questions

Attendees: See attached sheet

Review of Questions

421.39 Heat Tracing in CST Level Sensing Line = Acceptable
DSER 195 = Acceptable

In the event normal indication is unavailable, adminis-
trative plant procedures wi'l confirm availability of
the condensate storage tank. The following statements
will be added:

In the unlikely event that the analog output of the
installed RTD becomes unavailable, administrative
procedures will provide for verification that the
sensing line is not in danger of freezing.

The technical specifications will inciude surveillance
requirements for testing the environmental control and
-monitoring systems at least once per year prior to the
onset of freezing weather,

Heaters are not used in any HCGS safety-related panel
to control humidity and/or temperature.

421.40 Standby Liquid Control System - Acceptable

Deleted footnote ﬂ in drawing 791E409AC, Sheet 3.
Power supply configuration is acceptable.

Bailey 862 discussion will be part of Question 421,35,

421.54 Credit for Nonsafety-Related Instrumentation in
Chapter 15 Analysis - Acceptable

DSER 209 = Acceptable
The following response will be added:

The recirculation=runback feature of the HCGS is
primarily an operation device to increase plant avail=-
ability. It reduces the incidence of scrams from low
vessel water level due to misoperations of the feedwater
system., Although the recirculation-runback feature is
simulated in the analyses of a camplete loss of feedwater
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421.54 (Cont'd)

flow, as described in Section 15.2.7 of the FSAR, the
analyses show it does not make a significant contribu-
tion to the mitigation of this event.

The analysis confirms that the reactor power would

begin decreasing at the initiation of the feedwater

loss because the reduced inlet subcooling would increase
the voids. This would tend to increase the MCPR and to
decrease reactor pressuré. Therefore, in the absence

of recirculation-runback there would be no challenge

to the core thermal margin or vessel pressure boundary
before scram, and it would be inappropriate to prescribe
surveillance of the recirculation-runback feature in

the technical specifications.

421.18 Setpoint Methodology = Confirmatory

DSER 188 = Confirmatory

Remain confirmatory until final methodology is reviewed
and approved by the NRC.

421.21 High Drywell Temperature Effects on RPV Level Sensing
Line Reference Legs - Confirmatory

The draft response to this Question describing the re-
"routing of the RPV . level sensing lines requires review
Dy NRC and will be discussed with Reactor Systems
Branch and Instrumentation and Controls Systems Branch
on July 11, 1984 meeting.

421.23 Failures in Reactor Vessel, Level Sensing
Lines - Confirmatory

DSER 184 - Confirmatory

The response to this question requires review by NRC
and will be discussed with Reactor Systems Branch

and Instrumentation and Control Systems Branch on
July 11, 1984. The following underlined item will be
added on page 421.23-2 Amendment S5:

Failure Combination 1 would be the failure of the

ivision instrument reference line connected to
condensing chamber B21-D004A combined with a failure
such that level transmitter B21-NO80C indicates high
water level. n the analysis of this combination, it
was assumed that the manual selection switch for
feedwater control is on the failed instrument line
(division 1) and that the operator does not switch the
control to the other instrument line (division 2) as
would be expected. This would cause the feedwater
controller to respond to the erroneous high-level
signal by reducing the feedwater flow.
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421.6

/i-z

Control System Failure Analysis = ggoh
DSER 208 - Open

Question 421.51 sets forth the following design
requirement:

In the analysis of control systems failures, the
failure of control systems is considered the initiat=-
ing event. The consequences of such an initiating
event should be acceptably mitigated (bounded by
existing FSAR Analysis 15) by the protection systems
assuming a single active failure (in any one of the
protection systems). This question will be 4discussed
further on 6/28/84,

First-of-a-Kind Instruments

DSER 197

For SLCS, discuss the design using:
1. d;xloy design schematic

2, Bechtel functional logic drawings

3. GE wiring diagrams

Determine separation between manual and automatic

_tunctiqns using Bailoy design schematics for all Non-

NSSS systems,

’//B}scussxon of various design features for 862 logic
i

ib cont jnued 6/ 8/84
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Date:
Location:

Subject:

Attendees:

421.35

- 421.51

421.42

421.52

June 28, 1984
Bechtel Offices, 8th Floor, 221 Main St., S.F.

Hope Creek Project (Docket No., 50-354)
NRC ICSB Questions

See attached sheet

First-cf-a=Kind Instrumentation = Acceptable

DSER 197 = Acceptable

Additional information was discussed in detail.
Insert A to the response of Question 421,.6, which
18 attached, will be used to revise the FSAR.
Regulatory Guide 1.62 = Open

DSER 193 =~ Open

The response to this item remains open for NRC
internal review of the HCGS design.

Control System Failure Analysis - Open
DSER 208 = Open

A clarification of the methodology to resolve this
issue is included in the attached pages of the FSAR,

IE Bulletin 79=27 - Confirmatory
DSER 199

DPiscussed a change in the analysis methodology.

The methodology will be similar to that used on the
Limerick project, A revised response containing
this methodology was reviewed during the meeting
and is attached to these meeting notes,

IE 79-22-HELB = Open
DSER 207

A plant walkdown has been campleted. This item
remains open pending submittal and staff review of
this analysis, Staff will advise whether this item
can be considered confirmatory in lieu of “"open",
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421.22 AT Power Testing

DSER 186 - Confirmatory
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421.46 Acceptable

421.55 Acceptable

421.41 Regulatory Guide 1.97, This would be considered a

license condition,
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HCGS FSAR 4/84

alarm panel alsc provides indication of fuse module
fuse failure, coocling fan failuare, and in which bay
(of the 12 bay assembly) the failure occurred.

A digital logic assembly trouble summary alarm is
annunciated in the main control room whenever any af
the following conditions exist in a Class 1E logic
assembly:

1) Docr open

2) Fuse module fuse failure

3) Fuse module interlock (fuse module withdrawn)
4) Power bus failure

S) Power supply failure

6) Cooling fan failure

7) Optic 1link failure (optical isclation system
trouble).

High system reliability is achieved by segregating
control of field devices (e.g., switchgear, MCC, etc.)
into different circuits within a logic assembly. Each
circuit is composed of a single fuse module and as many
logic modules and output driver relays as reguired to
control a field device. Several related field devices
may be controlled from the same circuit. The fuse
mocule protects the logic assembly power supplies from
individual cxtcuit faults.

Testing of a system circuit from xts contrel switch
through the output(s) of the associated logic modules
is made possible by a switch on the fuse module which,
when operated, disables the output driver relays. This
disabling is continuously indicated in the main control
room. Light emitting diodes on the face of the logic
module indicate the presence or lack of input signals
from the associated control switch and the presence or

lack of siqna to the output %gﬂycr relays.
_* If‘lSé TO &2/ 6 Porsd e
The Bai ey 8 equipment is functionally described in

the logic diagrams provided to the NRC and listed in
Table 1.7-3.

Equipment qualification reports are referenced in
Sections 3.10 and 3.11.

421.6-2 Amendment 5
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The reliability of the 862 Logic Module may also be evaluated
by reviewing three facets of the design and manufacturing
process. The first facet deals with the application of proven
design methods which have been used in other Bailey products or
within the I&C industry. Part of this first phase is the
evaluaticn of the design via methods prescribed in Mil Std., 217C.
The second area concerns the verification of the 862 Logic
Modules ability to perform under various environmental stresses
via qualification testing. The third facet deals with the in-
plant maintenance of the Logic Modules ability to perform by
use of surveillance.

Bailey has employed conservative methods in the design of the
862 Logic Module via the use of proven circuitry schemes.
,Z&amplel of this is found in the voltage regulator circuitry
which provides power for the module. Another example weuwid—be- |3
the input buffer circuitry. The most prominent feature with
regards to the reliability of the module can be found in the
analysis performed on the camponent items of the module which
insure the components are not overstressed. This analysis is
accamplished by using Bailey derating factors in conjunction
with the Mil Std. 217C. This analysis results in conservative
stress ratio calculations demonstrating that each component is
not overstressed. All calculations are maintained in auditable
files at the Bailey Controls Company in Wickliffe, Ohioc. This
analysis also provides MTBF values. In the case of the 862
Logic Module, the MTBF is analyzed to be 11.6 years. This

. value takes into.consideration all components including those
which are not essential to the lE function such as test switches
and capacitors. It is expected that disabling failures would
occur less frequently.

The second area which establishes confidence in the 862 Logic
Modules design is the testing performed during the gqualification
program. The results of these tests demonstrate the designs
capability to perform under abnormal and normal environments
including seismic events, the effects of RFI/EMI, and voltage
spikes., All data is documented in accordance with Appendix 8

to lOQRﬂSO and is available for audit at the Bailey Controls
Test Lab in Wickliffe, Ohio. Buffers driving the control output
relays are usually only momentarily energized, thus resulting

in less stress on these components.

The third area for consideration includes the testability or
the recognition of failure. A.though there is no in-service
testing of the module, some failures are self-evident. As an
example, the failure of an output buffer in indicating
applications would result in the loss of the indication at the

main control conscle. Aise—the—tmdiTatimgToduies—are—eqUIPDES
: £EB—trrohs i ’ : g
: In addition, during operation logic
module LEDs can be observed to check module functionability and
memory status.
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Cne area not previously mentioned is the operating experience
of this module in similar applications. This module is pre-

sently being used at three facilities. As a result, the 862

Logic Module nas five years of operating experience without
significant fa'lures.

In summary, these points show the concise and deliberate actions
the Bailey 862 Logic Module (and system) employ to obtain and
maintaln high reliability in its operating capability as is
evidenced by its successful ocperating history to date. The use
of existing design tailored to replace relay logic simplifies
and enhances the motor control system. The result is a testable,

secure system of proven design performing its task in a sound
and reliable manner,
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A. Common Power Source Failure

An outline of the methodology for the common power source
failure analysis follows:

Ve Identify all nonsafety-grade control systems that have
the potential of affecting the critical reactor
parameters of water level, pressure, or power.

- Review these control systems at the component level;
identifying the effects of the loss of power to each

system component and the sebsegquent interactions with
other components and systems.

I Generate bus trees denoting the b.s hierarchy and
cascading configuration of all power busses that supply
components of control systems under study.

4. Perform a combined effects analysis. Evaluate the
failure of each power bus (locad center, motor control
center, etc.) starting with the lowest-level source
common to multiple control systems and working up each
bus tree to the highest common power level. At each
level examine the effects of the single bus failure and
the consequences of cascading bus failures on all
control systems' components.

S. Postulate the limiting iransient events as a result of
the combined effects analysis and compare these events
to those analyzed in Chapter 15. ., se worrt &a ‘\._,“,3 Lutals

6. Perform wmy additional transient calculations or 2

analyses necessazﬁrto ensure Sk g
_“_’__”s,“tee,gbound‘ rt_a.y“th.eie a a}yzed in Ch&n ter lS.w:v--\ The
o moiipihu Tlhedy of Tul Ll@m s U Va e FURY rysde requiie

" Document the results of the analyses of common power
source failure, providing recommendations as
appropriate.

B. Common Sensor or Sensing Line Failure

An outline of the methodclogy for the common sensor cor
sensing line failure analysis follows:

. Identify the nonsafety-grade control systems that have
the potential of affecting the critical reactor
parameters of water level, pressure, or power.

- Identify all instrument sensing lines and sensors
utilized by two or more of these control systems.

——é%)./mjfx‘?. /4 421.51=2 Amendment 5
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3. Analyze the effects of failure of a common sensor of a
complete plug or a guillotine break in each of these
common instrument lines. Examine the effects of
erronecus signals on each instrument ard on each
function (scrams, trips, permissive signals, etc.) that
could be actuated or rendered inoperative.

4. Examine the interactive effects among all systems
affected by the common sensing line or sensor failure

and the consequential combined effects on the critical
reactor parameters.

$. Compare the consequences of these postulated events
with those analyzed in Chapter 15 to ensure the
consequences of the postulated events are bounded by
the results of the Chapter 15 events and to ensure the
pestulated events would not require actions or
responses beyond the capabilities of the operators or
the safety systems. Perform wesx additional transient
calculations or analyses necessary to ensure £heth . *he went ¢
Posturated limiting events nd‘bcu:dewt:y 5&?”-\& i piai = A

i - e ASVen -~ ~ | P~y

E?t{{zﬁquz.gg‘%:ﬁi5.1‘:5..3.; ) maale etlhedy o T euwat.

6. Document the results of the analyses of common sensing
line or sensor failures and provide recommendations as
appropriate.

The programs described in the responses to this gquestion and to
questions 421.42 and 421.52 will be conducted as a combined
effort that will be cowmpleted by December, 1984.

X SEE 1 =Eer A

©

421.51-3 Amendment 5
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*As it is used in item 6, "bounded"” Means within the consequence
limits for abnormal Operational transients given in Section
15.0.3.1.2 of the Fsar Qr, if the cambined probability of
Occurrence of both the initiating event and the single active
failure is similar tO the occurrence Probabilities of limiting
faults (see Section 15.0.3.1), "bounded” means within the

consequence limits.for limitirg the faults given in Section
$9:0.3.:.93.

2o
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QUESTION 421.42 (SZCTION 7.5%5)

1f reactor controls and vital instruments derive power
common electrical distribution systems, the failure of
electrical distribution systems may result in an event
operator action concurr2nt with failure of important
instrumentation upon wnich these operator actions should be
based. IE Bulletin 75-27 addresses severa. concerns related to
the above subject. You are requested to provide information and

a discussion based on each IE Bulletin 75-27 concern. Also, you
are to:

form
such
requiring

1) Confirm that all a.c. and d.c. instrument buses that could

affect the ability to achieve a cold shutdown condition were
reviewed. Identify these buses.

Confirm that all instrumentation and contreols required by
emergency shutdown procedures were considered in review.

Identify these instruments and controls at the system level
of detarl.

Confirm thzt clear, simple unambiguous annunciation cf loss
of power is provided in the control room for each bus
addressed in item | above. Identify any exceptions.

Confirm that the cffect of loss of power to each locad on
each bus identified in item ) above including ability to
reach cold shutdown, was considered in the review.

Confirm that the re-review of IE Circular No. 79-02 which is
required by Action Item 3 of Bulletin 75-27 was extended to
include both Class 1E and non-Class 1E inverter supplied
instrument or contrecl buses. Identify these buses or

confirm that they are included in the listing reguired by
Item 1 above,

\
RESPONSE

An analysis will be conducted based

rethodeoregy for answering the concerns raised in IE Bulletin
79-27. This methodology has been reviewed and-—appsewed Dy the
NRC via a report written for the #Nf-3 project. The methodology
provides for a systematic and comprehensive analysis to ensure
that, in the event of a single power bus failure, sufficient

contrel room indicators, instruments, and controls exist to
achieve a cold shutdown.

An outline of the methodology follows:

Review the Class 1E and non-Class 1E busses including

inverters supplying power to instrumentation and controls in

421.42-) Amendment S
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wndaa_

Ssystems usoérih attaining the cold shutdown,condition? ¢
aidentify busses that could affect the ability to achieve
celd shutdown. ‘

thace
B ldentify the instrumen ion and contreol devices connected
to each identified power bus. Evaluate the effects of a
loss of power to each load) including the limiting effects
on the ability to achieve cold shutdown.

A Gaoceefbe’—eeees—dqnoef . ' <

- Determine the annunciators and alarms that would alert the
operator to a failure of any of the identified busses.

4s.

e rearonntian af the affected Bus \

5g. Document the results of the analysis, providing
recommendations of hardware or procedural changes as
appropriate.

The programs described in the responses to.this question and to / - 4
Questions 421.5) and 421.52 will be conducted as a combined /
effort that will be completed by December, 1584.
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QUESTION 421.2 (SECTION 7.1) ?\M Tl 7/-5

Section 7.1.2.2 ar 7.1.2.3 of the FSAR indicate the
applicability of the conformance statements provided for each
system is included in Table 7.1-3 for GDCs, RGs and other
standards. Table 7.1-3 is inconsistent with Table 7-1 of the SRP
(e.g., the table does not include GDC-1 or RG 1.62, remote
shutdown systems do not include RG.1.22). Identify and prov:ide
the rationale for all deviations between FSAR Table 7.1-3 and SRP
Table 7.1.

RESPONSE

Table 7.1-3 has been revised to resolve inconsistencies with SRP
Table 7-1.

Several systcis i1dentified on Table 7.1-3 differ from SRP
Table 7-1. These differences and justifications for the
differences ace identified below on a systenm Dy system basis.

a. Primary containment isclation syster (PCIS) -

i Difference - The applicability of Regulatory
Guide 1.47. to the PCIS.

= # Justification - The PCIS does not fall under the
guidelines established in Regulatory Gu'de 1.47,
Section B, for which automatic bypassed and
inoperable status indication on a syster level
basis must be provided.

The PCIS, described iﬁ Section 7.3.1.1.5, is not
capable of being manually bypassed or placed out
of service at the system level. Further, there

are no cperational bypasses associated with the
PCIS.

Certain valves actuated by the PCIS are provided
with isolation override capabilities which allows
for reopening of these valves after they have
traveled to their isclated position. This
override condition is specifically indicaiLeéd in
the main control room on a component (valve)

level . t 1s automatically removed when the PCIS
initiating signal clears. See Section 7.3.1.1.5,
part £.
b. Engineered safety features (ESF) eguipment area cooling
system -

421.2-) Amendment 5
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Difference - The applicability of Regulatory Guide
1 7T ta

ks
.4 the ESF equipment :-ea cocling system.
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manual out-of-service indication =
manual out-of-service switches and
indicators are provided as an
administrative control for use whenever
an ECCS or SACS pump room cooler or pair
of coclers must be placed ocut of
service. This indication is provided on
a per 1E channel basis and 1s also
1lluminated automatically whenever the
associated standby diesel generator
manual out-of-service switch is
actuated. Actuation of a manual out-of-
service switch also causes actuation of
a "BOP Safety System OQut-0Of-Service"
annunciator in the main control room.

computer monitoring:

\

1) low flow on an operating unit
cocler (digital)

11) ECCS and SACS pump rooms
temperature (analog)

(ABDA-HVAC) diesel generator room
recirculgtion

(1)

(2)

remote control panel trouble alarm - a
summary alarm in the main control room
that alarms whenever a low flow
condition is sensed on a running
recirculation unit. This alarm
condition does not occur when the
recirculation unit contrel switch (at
the remote control panel) is in the
"STOP" position. This condition is
individually alarmed on the remote
contrecl panel annunciator.

manual out-cf-service indication -
manual out-of-service switches and
indicators are provided in the main
contrel room as an administrative
control for use whenever a recirculation
unit must be placed out of service.
This indication is provided on a per 1E
channel basis and is also ulluminated
automatically whenever the associated
slandby diesel generator manual out-of-
service switch is actuated. Actuation
of a manual out-of-service switch also
causes actuation of a "BOP System Out-

421.2-3 Amendment 5
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Of-Service" annunciator in the main
control room.
computer monitoring:

i) diesel generator room temperature
(analog).

(ABDA-EVAC) switchgear room coeling

(1)

(2)

remote control panel trouble alarm - a
summary alarm in the main control roor
that alarms whenever either of the
following conditions exist on an
operating switchgear room unit cooler:

i) low flor - does not occur when the
switchgear roor unit cocler control
switch (at the remote control
panel) is in the "STOP" position.

11) wunit cooler filter differential
pressure high

These alarms are individually indicated
on the remote control panel annunciator.

main control room alarm/statud lights -
the following status lights are provided
in the main control room for each
switchgear room unit cooler:

i) running (statﬁs)
i1) stopped (status)
ii) low flow (alarm)

manual out-of-service indication -
manual out-of-service switches and
indicators are provided in the main
contrel room as an administrative
control for use whenever a switchgear
room unit cooler must be placed out of
service. This indication is provided on
a per 1E channel basis and is also
1lluminated automatically whenever the
associated standby diesel generator
manual out-of-service switch is
actuated. Actuation of a manual out-of-
service switch also causes actuation of

421.2-4 Amendment 5§
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a "BOP Safety System Qut-0Of-Service"
annunciator in the main

computer monitoring:

room exnaust temperature

ABDA-HVAC area battery
el. 148 £t.

-
e

remote control panel trouble alarm - a
summary alarm in the main control room
that alarms whenever either »f the

following conditions exist:
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remote control panel trouble alarm - a
summary alarm in the ma:in control room
that alarms whenever any of the
fcllowing conditions exist:

i) low flow = this alarm does not
occur i1f the unit cooler control
Switch (at the remote control
panel) is in the "STOP" position.

il unit cocler discharge temperature

high or low

1ii) unit cooler filter differential
pressure high

These alarms are individually indicated
on the remote control panel annunciator.

computer monitoring:
i) unit cocler suction temperature

(digital) - combined exhaust from
the 1E panel rooms.

(g) (ABCA-HVAC) control area battery exhaust

(1)

remote control panel trouble alarm - a
summary alarm in the main contrel room
that alarms whenever any of the
following conditions exist:

i) exhaust fan discharge low flow -
this alarm does not occur if the
battery exhaust fan contrel switch
(at the remote control panel) is in
the "STOP" position.

ii) battery room exhaust flow low - for
each control arez battery room.

These alarms are individually indicated
on the remote control panel annunciator.

(h) (ABCA-HVAC) contrel equipment room supply

(1)

control area HVAL troutle alarm - an
annunciator in the main control roem
that is actuated whenever any of the
following conditions exist on the

control e ipment roor supply system:

421.2-6 Amendment 5



HCGS FSAR

cocler unit motor malfunction

o ler unit circuit breaker
lfunction

control eguipment room supply

temperature high or low.
main control room status light
fcllou‘ng status/alarm lights are
"c» ded i1n the main control room
each control equipment room supply
coc;er unit:

overload/power failure (alarm)
inoperative (status)

low flow (alarnm

h.g ilter differential pressure
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Actuation of this out-ocf-service
indication also causes actuation of a
"BOP Safety System Qut-Of-Service"
annunciator in the main control room.

(1) service water intake structure

(1)

remote control panel trouble alarm - a
summary alarm is provided in the main
control room that alarms whenever any of
the following conditions exist:

i) service water pump room supply fan
low flow - this alarm will not
occur if the supply fan contreol
switch (at the remote control
panel) is in the "STOP" position.

i11) service water pump room exhaust fan
low flow = this alarm will not
occur if the exhaust fan control
switch (at the remote control
panel) is in the "STOP" peosition.

iii) traveling screen motor room supply
fan low flow - this alarm will not
occur if the supply fan control
switch (at the remote control
panel) is in the "STOP" position.

iv) service water pump room temperature
high or low

v) traveling screen motor room
temperature high or low.

These alarms are all individually
indicated on the remote control panel
annunciator.

manual out-of-service indication =~
manual out-of-service switches and
indicators are provided in the main
control room as an administrative
control for use whenever a service water
pump room supply or exhaust fan or a
traveling screen motor room supply fan
is placed out of service. This
indication is provided on a per 1E
channel basis and is also illuminated
automatically whenever the associated
standby diesel generator manual out-of-

42).2-8B Amendment 5
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service switch is actuated. Actuation
of a manual out-of-service switch alse
causes actuation of a "BOP" Safety
System Qut-Of-Service" annunciator in
the main control room.

Safe shutdown equipment area ventilation system

The SSEAVS consists of two subsystems:

The reactor building egquipment area cocling system

(described in Section 9.4.2) which is also part of
the ESF equipment area cooling system and is
designed td the criteria applicable to that
system. See part (b) of this response.

The remcte shutdown panel (RSP) room HVAC system

described in Section 9.4.2).

€
(SSEAVS).
1.
d.,
{-(a)
(b)
. ~
‘ {
i J
»\.‘“'.
i
¥ Ny
' N \‘\
i hedd iy

Differences - the applicability of the
fellowing NRC regulatory positions to the RSP
room HVAC system:

(1) GDC 19

(2) IEEE Standard 27%-197

(3) Regulatory Guide 1.22

(4) Regulatory Guide 1.47

(5) Regulatory GJide 1.53

(6) Regulatory Guide 1.62

(7) Regulatory Guide 1.75

(8) Eegulatery Guide 1.105%

(8) Regulatory Guide 1.118

Justifiation - The RSP room HVAC system, as
described in Section 9.4.3, is not safety-
related. The system design bases are
specifically identified in Section 9.4.3.1.3.
The above lised regulatory position are
applicable toc safety systems. Since the

instrumentation and controls of the RSP room
HVAC system are not safety-related, strict

421.2-9 Amendment §
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compliance with these regulatory positions is
not required for this system.

Plant Computer Systems

{

if{ferences - The applicability of the following
NRC regulatory positions to the plant computer
systems: .

(a) GDC 1
(b} GDC 2
(¢) GDC 4

(d) IEEE Standard 279-1971

(e) Pegulatory Guide 1.22

£ Eegulatory Guide 1.47

(@ Regulatory Guide 1.53

(h) Regulatory Guide 1.75

(1) Regulatory Guide 1.10%

(3) Regulatory Guide 1.118

Justification - The plant computer systems, as
identified in Section 7.5.1.3.3, are nonsafety~
related systems that provide. information to
operating personnel in the form cf graphic
displays and alarming functions.

The listed NRC regulatory positions are applicable
to protect.on systems and other systems important
to safety. The plant computer systems do not fall
under either of these categories and therefore do

not fall under the applicability of these
regulatory positions.

421.2-10 Amendment $
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QUESTION 421.4 (SECTION 7.1)

FSAR Section 7.1.2.4 provides a discussion of design conformance
to Regulatory Guide 1.118, Periodic Testing of Electrical Power
and Protection Systems, June 1976 as an endorsement of
IEEE-338-1577 and provides clarifications to two positions of
this RG. The version of R.G. 1.118 cited is incorrect, as is the
two positions discussed. To comply the staff review and the
ensuing evaluation, the discussion of the justification for
deviation from R.G. 1.118 will have to be corrected by
referencing the 1978 version and by providing a clarification of
the design deviations from the RG positions. It should be noted
that the use of jury-rigged bypasses such as temporary jumpers,
the removal of fuses, or removal of connectors is not an
acceptable method for standard in-service testing.

RESPONSE
Although the June 1978 revision of Regulatory Guide 1.118 is not
part of the design basis of the HCGS, RS Renl iR

ection /7.1.2.%.0 an able 7.1-2
to reflect the specified date and to clarify
the conformance situation.

s~

n coenjunction with the review 4 bed in t response t
' 1.22,/a review vr%%—iiégertormea to determine i1f
_ bypasses such as temporary jumpef%, the removal of fuses, or the
removal of connectors may be necessary for HCGS inservice

testing nstan ave to baused will)
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ment where e safety
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ion of this tegt equipme
red part of ke safety

ents of this andard,
isconnected on remains

S Or opening a breaker i
(1) the trip Rf the assodw:
el or (2) the\actuation (S%a
ted Class 1E \ocad group."”

e submiNted by July\ 1984

This review was mﬂij the recwlts ane e luded w Fhed response. Also,
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HCGS; however, equipment is qualified following the
Quidelines of IEEE 323-1971 as discussed in

Section 3.11.2. Also refer to Section 3.11 for
discussion of the environmental qualification program.

Assessment to Regulatory Guide 1.100, Seismic
Qualifications of Electrical Equipment for Nuclear
Powver Plants, March 1976 - While not a design basis,
the extent of conformance-to Regulatory Guide 1.100 is
discussed in Section 3.10.

Assessment to Regulatory Guide 1.105, Instrument
Setpoints, November 1975 - While not a design basis,
the design supplied includes the trip setpoint
(instrument setpoint), allowable value (Technical
Specification limit), and the analytical or design
basis limit, which are all contained in Chapter 16,
Technical Specifications. These parameters are all
appropriately separated from each other based on
instrument accuracy, calibration capabilility, and
design drift (estimated) allowance data. The setpoints
are within the instrument accuracy range.

The established setpoints provide margin to satisfy

both safety requirements and plant availability
objectives.

Assessment to Regulatory Guide 1.118, Periodic Testing
of Electrical Power and Protection Systems, June 1978 -
This regulatory guide, which endorses modified
1EEE 338-1977, is not part of the design basis for
HCGS. Discussion of IEEE 338 is presented on a system=-
by-system basis in the analysis portions of
Sections 7.2, 7.3, 7.4, and 7.6.f1 e fo
2 [=} + 3

e Question. 4£2/.22
odditional incbfv\a.'l’n'm - Epow tectukil -1"1 ¥

Independence of Safety-Related Systems

The safety-related 1&C required to provide protective actions are
physically arranged and separated to retain the minimum reguired
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QUESTION 421.6 (SECTIONS 7.1 = 7.6)

Identify any "first-of-kind" instruments used in or providing
inputs to safety-related systems. Identify each application of a
microprocessor, multiplexer or computer system where they are in
or interface with safety-related systems.

RESPONSE

There are no "first-of-kind" instruments used in or providing
inputs to NSSS5 safety-related systems. Microprocessors are used
in the redundant reactivity control system (RRCS). While the
RRCS does not perform any reactor control functions, it does
provide signals to trip the recirculation system, to runback the
feedwater system, to initiate the standby liquid control system,
and to initiate alternate rod insertion for mitigation of an ATWS
event (see Section 15.8). The performance monitoring system
(PMS) is nonsafety-related, and isclation of safety-related
inputs to the PMS is shown functionally in the logic diagrams and

elementary diagrams provided to the NRC and listed in Tabl
1.7=-3. F

¥ The non-NSSS safety-related, "first-of-kind" equipment used
at HCGS consists of the following:

:\> a. Bailey 862 solid state logic modules - provide commen
T

signal levels, interfaces, and common logic arrays to
provide the interface between the engineered safety
features (ESF) systems (identified in Section 7.3) and

the main control room controls and displays (identified
in Section 7.5).

-~

High system reliability is achieved through the use of
\jauctioneered redundant power supplies for the three

w different dc voltages utilized by the B62 logic
N modules:

1) 125-Vdc for interrogation of field contacts

2) 24-Vdc for interrogation of main control room
controls; for powering main control room status
lights; for powering output driver relays

$-Vdc for powering the 862 logic modules (onboard
voltage regulators control this at 5-Vdc for the
logic and buffer circuitry)

-The integrity of each power supply is continuously
monitored and any failure is annunciated in the main
control room and indicated at the summary alarm panel
of the affected logic assembly (cabinet). This summary

/‘it\ ‘\\ ~
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alarm panel also provides indication of fuse module
fuse failure, cooling fan failuare, and in which bay
(ef the 12 bay assembly) the failure occurred.

A digital logic assembly trouble summary alarm is
annunciated in the main control room whenever any af
the following conditions exist in a Class E logic
assembly:

1) Door open

2) Fuse module fuse failure

3) Fuse module interlock (fuse module withdrawn)
4) Power bus failure

S) Power supply failure

) Cooling fan failure

7) Optic 1ink failure (optical isclation system
trouble).

High system reliability is achieved by segregating
control of field devices (e.g., switchgear, MCC, etc.)
into different circuits within a logic assembly. Each
circuit.is composed of a single fuse module and as many
logic modules and output driver relays as required to
control a field device. Several related field devices
may be controlled from the same circuit. The fuse
module protects the logic assembly power supplies from
individual circuit faults.

Testing of a system circuit from its control switch
through the output(s) of the associated logic modules
is made possible by a switch on the fuse module which,
when operated, disables the output driver releys. This
disabling is continuously indicated in the main control
room. Light emitting diodes on the face of the logic
module indicate the presence or lack of input signals
from the associated control switch and the presence or
lack of signals to the output driver relays.

The Bailey 862 equipment is functionally described in
the logic diagrams provided to the NRC and listed in
Table 1.7-3.

Zquipment gqualification reports are referenced in
Sections 3.10 and 3.11.

421.6-2 Amendment 5
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b. Bailey 890 system - provides the interface and
isclation between the main control room, safety-related
instrumentation ard the plant computer (control room
integrated display system), and the plant annunciator
system. The Bailey 8950 system is also used to provide
isclation between the Class 1E indicating lamp circuits
and initiating logic circuits provided for lamp test.

The equipment is functionally described in the logic
diagrams provided to the NRC and listed in Table 1.7-3.

Equipment qualification reports are referenced in
Sections 3.10 and 3.)1.

The Bailey BS0 system isclation capabilities are
discussed in the response to Question 421.13.

e Technology for Energy Corpeoration (TEC) Model 600
equipment - provides equipment to monitor, perform
calculations, provide outputs to operator displays, ané
provide signal isclation (where required) for the
following systems:

1) Suppression pool temperature monitoring system -
described in Section 6.2.1.1.10.3,

2) Reactor building exhaust radiation monitoring
' system - described in Section 11.5.2.1.3,

3) Refueling floor exhaust radiation menitoring
system - described in Section 11.5.2.1.2.

Equipment qualification reports are referenced in
Sections 3.10 and 3.11.

The TEC Model 600 equipment isolaticn capabilities are
discussed in the response to Question 421.13.

3. The following non-NSSS systems at HCGS interface with

safety-related systems using microprocessors, multiplexers,
or computers:

a. Radiation monitoring systems (RMSs) - discussed in
Sections 11.5.2.1.3 and 11.5.2.1.2, the Class 1E
reactor building exhaust and refueling floor exhaust
RMSs utilize TEC Model 600 equipment to provide
radiation monitoring and isclation initiation
functions.

The TEC Model 600 system is a microprocessor based
system using Motorola 68000 microprocessors to provide

421.6-3 Amendment 5
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éata acquisition, signal processing, and signal
isclation (where required). See item 1.c. above.

The TEC Model 600 system iscolation capabilities are
discussed in the response to Question 421.13,

Suppression pocl temperature monitoring system (SPTMS)
- discussed in Section 6€.2.1.1.10.3, the SPTMS utilizes
TEC Model 600 equipment to provide reliable indication
of suppression pool temperature to meet the
requirements of a Regulatory Guide .57 (type A,
Category 1) variable.

The TEC Model 600 system is a microprocessor based
system using Motorola 68000 microprocessors. In the
SPTMS, redundant, dedicated microprocessors are used to
provide data acquisition, signal processing, operator
displays, and signal isclation (where regquired). See
item 1.c. above.

The TEC Mode] 600 system isolation capabilities are
discussed in the response to Question 421.13.

Contreol room integrated display system (CRIDS) - part
cf the plant computer systems discussed in Section
7.5.1.3.3, the CRIDS computer interfaces with safety-
related systems to provide information to the control
room operator in the form of graphic displays and
alarming functions. The CRIDS computer is also used to
meet emergency reponse facility reguirements (see
Section 7.5.1.3.3).

The CRIDS is nonsafety-related and isclation of safety-
related inputs is shown functionally in the logic
diagrams and elementary diagrams provided to the NRC
and listed in Table 1.7-3., See item 1.b. above and the
response to Question 421.13 which discusses isclation
capabilities of the Bailey 8950 system.

Emergency response facility data acgquisition system
(ERFDAS) - the data acguisition system for the HCGS
emergency response facilities (ERF). The CRIDS
computer is used to process this information as
discussed in Section 7.5.1.3.3.

The ERFDAS uses the "Real Time Peripheral” (RTP) system
supplied by Computer Products Inc. (CPI). The RTP uses
multiplexers to provide data acquisition and signal
isclation.

The CPI RTP system 1solation capabilities are discussed
in the response to Question 421.1).
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‘f. Startup transient monitoring system (STMS) - discussed
in Section 7.5.1.3.5, the STMS uses Validyne Model
MC370AD-Q2 remote multiplexers to provide data
acquisition and signal isclation of those safety-
related signals needed to support plant startup
testing.

Isolation capabilities of the Validyne Model MC370AD-02
multiplexers are discussed in the response to Question
42).45. :
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QUESTION 421.7 (SECTIONS 7.1, 7.2, 7.3, 7.4, 7.5 & 7.6)

Section 7.1.2.4 of the FSAR provides a brief discussion on
conformance to Reg. Guide 1.47. Discuss in detail the design of
the bypassed and inoperable status indicaticn using detailed
schematics. Include the following information on the discussion:

Compliance with the recommendations of Reg. Guide 1.47 and
Reg. Guide 1.22 Position D.3a" and 3b.

2. The design philosophy used i1n the selection of
eguipment/systems to be monitored, including auxiliary and
support systems.

3. How trh2> design of the b{pcss and inoperable status
indication systems comply with Positions B! through Bé of
ICSE Branch Technical Position 2).

‘. The list of system automatic and manual bypasses as it
pertains_to the recommendations of Reg. Guide 1.47.

5. Discuss hardware features employed to provide a
consclidated, human factored, display of the bypassed and
inoperatle status of ESF equipment.

RESPONSE

1. Bypassed and inoperable status indication has been provided
on a system leve) basis for all HCGS safety-related systems
meetiny the criteria established by Section B of Regulatory
Guide 1.47. The bypassed and inoperable status indication

. system (BISIS), discussed in revised Section 7.5.1.3.2, 18
the result of the application of the regulatory positions

set forth in Section C of Regulatory Guide 1.47 to the HCGS
safety-related systems,

The BISIS is a collection of indicating lights from the
various safety-related systems (listed in revised

Section 7.5.1.3.2) for which bypassed and inoperable status
indication 1s required by Regulatory Guide 1.47. These
sysiems are designed in accordance with the specific
reguirements of Regulatory Guide 1.22 (including D.3a and
it to the degree stated in Section 1.8.1.22.

Syster design drawings showing conformance to Regulatoery
Guides ).22 and ).47 have been provided to the NRC under
separate cover and are listed on Tables 1.7-1, 1.7-2, and

1.7=3,

The BISIS associated indications are included in revised
Table 7.5-1,
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See Section 7.5.1.3.2 for a detailed description of the
HCGS bypassec and inoperable status indications systems.

Compliance to BTP 2) .s demonstrated in this system
description.

Section 7.5.1.3.2 provides a discussion of the hardware
{eatures employed in the HCGS design for bypassed and
.noperable status indication. The results of a HCGS human
factors analys:s will be provided in Chapter 1E.
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QUESTION £21.10 (SECTION 7.1 & 7.2)

The staif believes that the physical separation provided in the
design of the RPS cabinets may not satisfy thé requirements of
Regulatory Guid 1.75 or the plant separation criteria and is,
therefore, unacceptable. As an example, it has been noted on
similar plants that the cabinet lighting and power circuits
(which are not treated as associated circuits) beccmes associated
with C'ass 1E circuits inside the RPS cabinets. Section B.1.4.14%
includes a brief discussion on the physical separation provided
within panels, instrument racks and control boards for the
instrumentation and contrel circuits of different divisions.
Review the design of all Class 1E cabinets for separation between
non-Class 1E and Class 1E circuits. Provide the staff with a
listing of the cabinets which were reviewed and describe in
detail how physical separation is maintained within the panels,
racks and boards for those cases where a 6 inch air space cannot
be maintained. Provide a summary of the analysis and testing
performed to support this lesser separation. Include in the
ciscussion the separation provided for associated circuits,
internal wifing identification and the use of common
terminations.

RESPONSZE

The HCGS RPS cabinets (10Cé08, 10C611, 10C622 and 10C623) meet
the requirements of IEEE Standard 384 as modified and endorsed by
Regulatory Guide 1.75, as stated in Section 1.8.1.75. Cabinet
lighting and receptacle power circuits are physically separated
from RPS circuits by being routed in metallic conduit or by
structural steel barriers.

Physical separation between non-Class 'E and Class E
instrumentaticn and contreol circuits is provided in panels,
instrument racks and control boards in accordance with IEEE
Standaré 384, as modified and endorsed by Regulatory Guide 1.75%
2s stateZ in Section 1.8.1.75. The following is a listing of
Class 1 panels, instrument racks and control boards reviewed for
the separation requirements of IEEZE Standard 3B4:

Panels

1AC200 H;/0, Analyzer A Panel
1BC200 H,/70, Analyzer B Panel
1C€C200 H,/0, Analyzer Heat Trace Panel

1DC200 H, /0, Analyzer Heat Trace Panel

1AC201 SACS Control Panel A

1BC201 SACZS Control Panel B

1CC20 SACS Control Panel C

1DC2M SACS Contreol Panel D

10C202 RAC: Heat Exchanger and Pumps Conirol Panel
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TAC213
180213

1AC215
1BC2158
1AC28)
18C28)
1CC281
1DC281
1AC285
1BC2ES
1CC285
1DC2ES
10C286
10C39¢9
10C401
10C402
1AC420
1BC420
1CC420
1DC420
TACL 2
1BC4 2
1CC42)
1DC42)
1AC422
18422
— _1CC422
1DC422
1AC423
1BC423
1CC423
1DC423
1AC428
1BC4{28
1CC428
1DC428
1AC482
18C4E2
1AC483
1BC4E3
1CC4E83
1DC483
T1AC4ES
1BC4BS
1AC4BE
1BC486
1AC4E7T
18C4¢8°
1AC4EE
1BC48E
TACKES
1BC48BS

HCGS FSAR

Instrument Gas Compressor A Control Panel
Instrument Gas Compressor

H, Recombiner A Power
H, Recombiner B Power
Unit
Unit
Unit
Unit
FRVS
FRVS
FRVS
FRVS

Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Remote
Diesel
Diescl
Diegel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Electric Heater Control Panel
Electric Heater Control Panel

Building
Building
Building
Building
Building
Bu:léing
Building
Building
Building

Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator
Generator

B Contrel Panel

Distribution Panel

Distribution Panel

Cocler Control Panel
Cooler Contrel Panel
Cocler Contreol Panel
Cocler
Cont
Cont
Contreol Panel
Control Panel

Control Panel
Panel
Panel

rol
rol

Equipment Lock Ventilation
Shutdown Panel
Area Battery Room Panel

Area Battery Room Panel
Exciter Panel

Exciter Panel

Exciter Panel

Exciter Panel

Local Engine Control Panel
Local Engine Control Panel
Local Engine Control Panel
Local Engine Control Panel

UNW>oNuw>onNnw>onNnw>unw>»

Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote

Contrel Generator Panel
Control Generator Panel
Control Generator Pane!
Control Generator Panel
Engine Control Panel
Engine Control Panel
Engine Control Panel
Engine Contrel Panel

Load Seguencef Panel
Load Seguencer Panel
Load Seguencer Panel
Load Seguencer Panel

TAVH4O03
1BVH403

Diesel Area HVAC Control Panel
Diesel Area HVAC Control Panel
Diesel Area HVAC Control Panel
Diesel Area HVAC Control Panel
Control Area HVAC Control Panel
Control Area HVAC Control Panel
Diesel Area Panel Room Supply System
Diesel Area Panel Room Supply System

wWater Chiller Panel
Pane]

water C

hiller

Chiller AK4(03 Power Panel
Chiller BKiJ3 Power Pane)

Electric Heater Control Panel
Electric Heater Control Panel

421.10=-2
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TAC4SD
1BC480
T1AC4 S
1BC491
1AC482
1BC4S82
TAC483

C454
1AC495
1BC4 95
1CC495
1BC485

Water
water
Water
water
Electri
Elec ri
Control
Contrel
Control
Control
Control
Control

Chiller
r‘h.lle'
Chille

Chi

.le.
¢ Heat
¢ Heat
Panel
Panel
Panel
Panel
Panel
Panel
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Control P
Control P
Power Pan
Power Pan
Control P

anel
anel
el
el
anel

Control Panel

Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary

Building
Building
Building
Building
Building
Building

1ACS515S
1BC515
1CC5158
1DCS1S
1ACS16
1BCS516
1CC516
1DC516
1ACS581
1BC58)
'»».58'
1DCS81
10C601
10C602
10C604
10C617
10C618
10C620
10C621
10C622
10C623
10C628
10C631
1ACE33
1BC633
10C64 0
10C64

10C650
10C651
1AC652
1BC652
1CC652
1DC652
1ACE55

1BTE5S

Traveling Screen
Traveling Screen
Travelxng Screen
raveling Screen
Servzce wWater
Service water
Service wWater Pump Panel
Service Water Pump Panel
ntake St ugbu—e HVAC Control
Intake Str ure EVAC Control
ntake Stru::ure HVAC ;o...oA
Intake Structure HVAC Control
RRCS Division | Panel
RRCS Division 2 Panel
Class 1E Radiation Monitoring
Division 1 RHR and Core Spray
Division 2 RHR and Core Spray
HPC! Relay Vertical Board
RCIC Relay Vertical Board
Inboard Isclation Valve Relay

Panel
Panel
Panel
Pane]

Control
Control
Control
Control
Pump Panel
Pump Panel

Panel
Panel
Panel
Panel

Instrumentation
Relay Vertical
Relay Vertical

Cabinet
Boaré
Board

Vertical Board
Outboard Isc‘a ion Valve Relay Vertical Board

ADS
ADS

Division
Division
Post LOCA H,
Post LOCA H
Division
Division

2 Relay Vertical Board
¢ Relay Vertical Board
Recombiner A Con::o’ Cabinet
Recombiner B Control Cabinet
HR and Co.e Spray R-.ay Vertic
Core Sp
Vertical
Console
Logic Cabinet
Logic Cabinet
Logic Cabinet
Logic Cabinet
binet
Cabinet
Cabinet
Cabinet
ination
nation
nination

i Boarc¢
Board

ray Relay Vertical
Board

o o
o
0
0w
it

Channel
Channel
Channel
Channel
Channel A
Channel B
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1DCES? iE
TACEEC 1E
1BC6E0 12
1CC68C 1E
1DC6ED 1E

HCGS FSAR

Digital Termination Cabinet Thannel D
Electrical Auxiliary Cabinet Channel A
Electrical Auxiliary Cabinet Channel B
Zlectrical Auxiliary Cabinet Channel C
Electrical Auxiliary Cabinet Channel D

instrument Racks

10C002
10C004
10C0C5
10C008
10C014
10C01 £
10C01 3
10C02)
10C025
10CC26
10CC27
10C037
10C041
10C042
10CCES
10C208A
10C211
10C212

Instrument racks are separated into channels.

Reactor wWater Clean-up Rack

Reactor Vessel Level and Pressure A Rack
Reactor Vessel Level and Pressure C Rack
Jet Pump Rack A

HPCI A/HPC] Leak Detection A Rack

Main Steam C/D and Recirc A Flow Rack
RHR A anc ADS Rack

RHR B and ADS Rack

Main Steam C/D and Recirc A Flow Rack
Reacteor Vessel Level and Pressure D Rack
Reactor Vessel Level and Pressure B Rack
RCIC D/RCIC Leak Detection D Rack

Main Steam A/B and Recirc B Flow Rack
Main Steam A/B and Recirc B Flow Rack
RHR D and ADS Rack

RCIC/Reactor Cocling

RCIC Pump

RCIC Pump .

4/B4

No two redundant

piped or tubed safety-related instruments are located on the same

rack.

wWhere a é-inch air space cannot be maintained between

instrumentation and contrel circuits of different channels (both
Class 1E to Class 1E and Class 1 to non-Class 1E), barriers are

provided in accordance with IEEE Standard 384.

These barriers

are metallic conduit, structural steel barriers, or non-metallic
wrap (Havey Industries Siltemp Sleeving Type S or Siltemp Woven

Tape Type WTES).

The metallic conduit and structural steel

barriers are noncombustible materials. The nonmetallic wrap

(Siltemp) was successfully tested for use as an isclation barrier
(reference Wyle Laboratories Test Report Number 56669).

For certain types °f isclation devices, barriers of the type

noted above are not feasible.
Sectjgg,}fz.z.l of JEEE Standard are met, as follows:

For these cases, requirements of

-

"The separation cf the wiring at the input and output -
terminals of the isolation device may be less than
€ inches (0.15 m) as reguired in 6.6.2 provided that 1t

is not less than, the distanc
terminals. L

A4

Qo

etween input and output
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Minimum separation requirements do not apply for wiring
and components within the isclation device; however,
separation shall be provided wherever practicable."”

Testing, in accordance with IEEE Standard 472 (Surge Withstand
Capability) will be performed to ensure that the Class 1E inputs
to the isclation devices are not affected by short-circuit
failures, ground faults or voltage surges on the output side of
the isclation devices.

The only analysis that will be performed to support air spaces
less than é inches, since the requirements of IEEE Standard 384
are satisfied, is for the Neutron Monitoring System Panel
(10C608) and the Process Radiation Monitoring System Panels
(10C635 and 10C636).

No associated circuits have been identified in the non-NSSS
panels, instrument racks, or control boards. Internal wiring
identification 1s done using color coded insulation or insulation
marked with eclor coded tape. For panel sections of one channel
only, internal wiring identification may not be done. Where
common terminations are used, the requirements of IFEE Standard
384 are satisfied as stated above.

Electrical equipment and wiring for the reactor protection system
(RPS), the nuclear steam supply shutoff systems (NSSSS) and the
engineered safeguards subsystems (ESS) are segregated into
separate divisions designated I and 11, etc., such that no single
credible event 1s capable of disabling sufficient eguipment to
prevent reactor shutdown, removal of decay heat from the core, or
closure of the NSSSS valves in the event of a design basis
accident.

No single contrcl panel section (or local panel section or
instrument rack) includes wiring essential to the protective
functiorn of two systems that are backups for each other
(Division 1 and Division Il) except as allowed below:

a. 1f two panels containing circuits of different separation
divisions are less than 3 feet apart, there shall be a steel
barrier between the two panels. Panel ends closed by steel
end plates are considered tc be acceptable barriers provided
that terminal boards and wireways are spaced a minimum of
one inch from the end plate.

b. Floor-to-panel fire proof barriers must be provided between
acdjacent panels having closed ends.

g Penetration of separation barriers within a subdivided panel

1s permittec, provided that such peneirations are sealed or
otherwise treated sc that an electrical fire could not

421.,10-5 Amendment 5
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reasonably propagate from one section to the other anéd
destroy the protective function.

e. Where, for operational reasons, locating manual control
switches on separate panels 1s considered to be
prohibitively (or unduly) restrictive to normal functioning
of eguipment, then the switches may be located on the same
panel provided no single event in the panel can defeat the
automatic operation of the eguipment.

With the exception of panels '0C608, 10C635 and 10C636, internal
wiring of the NSSS panels and racks has color-coded insulation.
Associated circuits are treated within a panel or rack in the
same manner as the essential circuits. Where common terminations
are used, the reguirements of IEEE Standard 384 are satisfiec.
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QUESTION £21.13 (SECTION 7.1, 7.3, 7.4, 7.5 & 7.6)

Various instrumentation and contrel system circuits in the plant
rely on certain devices to provide electrical isolation
capability in order to maintain the independence between
redundant safety-related circuits and between safety-related

circuits and nonsafety-related circuits. Provide the following
information: ]

Identify the types of isolation devices which are used as
boundaries to 1sclate nonsafety-related circuits from the
salety-related circuits or to isolate redundant safety-
related circuits

2. Provide a summary of the purchase specifications for each
isclation device 1dentified in response to part (1) above.

3 Describe the type cof testing that was conducted on the
isclation devices to ensure adeguate protection agains:t the
effects of electromagnetic interference, short-circuit
failures line to line and line to ground), voltage faults,
and/or surges.

RESPON§§
Non-NSSS:.

For part (2) of this question, "summary of purchase
specifications” has been inferred as requiring gqualification
reguirements (seismic and environmental) for each isclation
system listec below. For each isclation system discussion on
seismic qualification, individual isciation devices are qualified
to Required Response Spectra (RRS) curves generated for the
device location(s). Environmental gqualification is discussed for
each 1solation device in succeeding paragraphs.

Electrical isclation between redundant non-NSSS safety-related
circuits and between non-NSSS safety-related circuits and non-
safety-related circuits 1s provided by the following:

a. Bailey Sclid State Interposing Logic System (SSILS) and
Analog Instrumentation System (AIS) - these two systems
utilize the Bailey 890 system for 1E to non-1E, and non-1E
to 1E isclation. The basic components of the B90 system are
input/output multiplexing modules and transmitter/receiver
modules. Transmission is by fiberoptic cable. The
transmitter module provides 'E to non-1E isolation; the
receiver module preovides non-1E to 1E isolation. The
fiberoptic cable provides additional electrical isclation
although it itself is not formally qualified.

421.13-) Amendment S
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Seismic qualification for this isolation system 1s in
accordance with qualification procedures and acceptance
criteria defined in IEZEZZ Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.

This isclation system is located in and qualified for a mild
environment as defined in Sections 3.11.2.4 and 3.11.2.5.
The worst-case specified environmental conditions in which
this isclation system is designed to Ooperate are as follows:

Pressure: Atmospheric plus fractional inch of E,0

Temperature: 104°F maximum these conditions may
40°F minimum exist 24 hours per year
E3°F = 20F

Relative humidity: 50% maximum (summertime)
20% minimum (wintertime)

Nuclear Radiation: 175 Rads Carbon (40 year TID)
y- B8 Rads Carbon - Beta (180 day TID)
2.5 Rads Carbon - Gamma (180 day TID!

(TID = Total Integrated Dose)

Testing in accordance with SAMA Standard PMC 33.1-1978 will
be completed by June, 1984, to ensure that this isclation
system is adeguately protected against the effects of
electromagnetic interference (EMI).

Testing in accordance with IEEE Standard 472-1974 will be
completed by June, 1984, to ensure that this isoclation
system is adeguately protected against the effects of short-
circuit failures, voltage faults and/or surges.

Computer Products Inc. (CPI) Emergency Response Facilities
Data Acgquisition System (ERFDAS) - this system utilizes the
CPI real time peripheral (RTP) system for 1E to non-1E
isoclation. The basic components of the RTP system are
analog and digital surge cards (qualified to IEEE Standard
472-1974 requirements), analog input cards and optically
isolated digital input cards, distributed input/output
controllers (DIOC) and transformer-coupled multi-drop
limited distance modems (MDLDM). The MDLDMs provided the E
to non-1E isclation. Data transmission to receiving MDLDMs
is by twisted-shielded pairs.

Seismic qualification for this isolation system 18 in
accordance with gualification procedures and acceptance
criteria defined in IEEE Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.
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This isclation system is located in
environment as defined in Sections 3.
The worst-case specified e*»..-ﬂmen-a. in which

tnis isolation system 1s designed to operate are as follows:
Pressure: tmospheric plus fractional inch of K,0
Temperature: 104°F maximum these conditions may

0°F minimum ! exist 24 hours per year

E3°F =2 2¢0F

Relative Humidity:

50% maximum (summertime
20% minimum (wintertime

Nuclear Radiation: 175 Rads Carbon (40 year TID)

88 Rads Carbon - Beta (180 day TID

- .

2.5 Raas Carbon - Gamma (180 day TID
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Testing in accordance v..A T Standard 472-1874, will be

completed by February, 1984 © ensure that this isclation

system is ad@éguately t the effects of shor:
circuit failures, voltag ' /or surges. These t
will be performed on the analog and digital surge cards and
the transmit/receive circuits o‘ the MDLDMs.

(TEC) Radiation Monito
three separate isola
isclation required:

: ) ‘ type cf isol
Hewlett ) )00 and HFBR 2001
used. ]

isclation.

1E to non-1E annunciator outputs - for this type of
isclation, Agastat Model EST ;sola:;cn relays are used.
Relay coil to contact separation provides the
isclation.

1E to non-1E :c:mu:;ca:;on - for data
between the TEC
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1200 are
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Seismic qualifiction for these isoclation systems is in
accordance with gualification procedures and acceptance
criteria delined in IEEL Standard 344-15875, and implemented
by Regulatory Guide 1.100, Revision 1.

These isoclation systems are lozated in and qualified for a
mild environment as defired in Sections 3.11.2.4 and
3.11.2.5. The worst-case specified environmental conditions

in which these isclat.on systems are designed to operate are
as follows:

Temperature: 104°F maximum these conditions may
40°F minimum i exist 24 hours per year
760F ¢ 20¢

Relative Humidity: 50% maximum
20% minimum

Testing in conformance with Military Standards 461B and 462
on the eflects of EMI will be completed by July, 1984.

Testing in accordance with IEEE Standard 472-1874, will be
completed by July, 19B4, to ensure that these isclation
systems are adequately protected against the effects of
short-circuit failures, voltage faults and/or surges.

Remote control panels - two isolation methods are provided
for remote control panels requiring 1E to non-1E isoclation.

1) Digital 1t to non-1E isclation - for this type of
isoclation, Struthers Dunn type 219, Allen Bradley model
. 700-200A12P, and General Electric model HEA®S isolation

relays are used. Relay coil to'contact separation
provides the isclation.

2) Analog 1Z to non-1E isclation - for this type of
isolation, TEC analog isclators, model 156, are used.
Transformer coupling is used to provide the isolation.

Seismic qualification for these isclation systems is in
accordance with gualification procedures and acceptance
criteria defined in IEEEZ Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.

The Struthers Dunn type 219 and General Electric model HEASS
isclation relays are located in and qualified for a mild
environment as defined in Sections 3.11.2.4 and 3.11.2.5,
Tne worst-case specified environmental conditions in which
these isclation relays are designed to operate are as
follows:

her nn T ]
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- doald b

£. Startup Transient Monitoring Syster (STMS) - The

qualification reguirements of isolation devices, used by the
STMS are described in Section 7.5.1.3.5.

NSES:

~

The 1solation devices used to electrically separate nonessential
and essential circuits are pursuant to the Quidelines of IEEE
Standard 384. Both relay and optical isclation devices are
employed. The optical isolators utilize a fiber-optic light pipe
to electrically separate the input from the output. For example,
an essential logic signal activates a light emitting diode, the
light is transmitted through the light pipe to a phecto switch and
the switch changes state on receipt of the light signal and
either blocks or transmits.

The relay isclation devices provide the same degree of separation
and are used typically for control voltage separation
applications, i.e., 120-Vac and 125 Vdc essential to nonessential
and redundant essential circuits. The relays are mounted sc¢ that
a metal barrier separates the coil from the contacts with a
minimum distance of cne inch between the coil and barrier and
between the contact and barrier.

Summary of Purchase Specification:

a. RELAY ' b. ISOLATOR
P Design Specification P Bill of Material
a) MIL-R~195213
B) Contact Specification
¢) Coil Specification
a) Insulation Specification
e Design Life

£) Reliability

- Class 1E Safety Function 2. Purchase part

drawings 204Bé1gé

and 204Bé18E

a) Functional Specification
b) Reliability
3. Qualification Testing 3. Qualification
Testing
a Ambient and Design a Tested as
Environments a panel
subassembly
e) Application Configuration

42).13=7 Amendment 5
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QUESTION 421.17 (SECTIONS 7.2 AND 7.3)

Section 7.2.1.3.6.3 of the FSAR states that the structures
containing RPS components, except for the turbine building, have
been seismically qualified. Therefore, the turbine scram inputs
are not guaranteed to function during a seismic event. The NRC
staff recognizes that full conformance to IEEE 279 and associated
standards i1s not possible in those plants where the turbine
building is not a Seismic Category . structure. The
acceptability of these limitations is subject to the
implementation of a system which is as reliable as reasonably
achievable. To assure adequate reliability, verify that the
design up to the trip solenocids conforms to those Sections of
IEEE 279 concerning single failure (Section 4.2), Quality
(Section 4.3), Channel Integrity (Section 4.5 excluding seismic),

Channel Independence (Section 4.6), and Testablility
(Section 4.10).

Further:

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

i 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.

3, Discuss how the routing within the non-seismically qualified
turbine building is such that the effects of credible faults
or failures in the area on these circuits will not challenge
the reactor trip system and/or degrade the reactor trip

system performance. This should include a discussion of
.isclation devices.

4. Identify any other sensors or circuits used to provide input
signals to the reactor protection system (reactor trip,
engineered safety features and supporting features, RCIC) or
perform a safety-related function which are located or
routed through non-seismically qualified structures.

Discuss the degree of conformance to IEEE 279 and associated

standards.
RESPONSE
General - Conformance to the reguirements of IEEE 279 for the

reactor protection systerm is discussed in Section 7.2.2.2.).

itically:

, The RPS power supply is discussed in Section £.3.1.5,

421.17=1 Amendment 5
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The cables for the main (turbine) stop valve closure and

turbine control valve fast closure trip signals are run in
protective conduit from the sensors to the RPS control

panels in the main control complex.
its own conduit to maintairn separation.

Drawings showing the
have been previously
revised Table 1.7-1.
as follows:

a. E-1652-1, sheet )
b. E-1653-1
g E-1663=-)
d. E-1664~1, sheet 4
e. E=1730=0
£. E-1750-0, sheet !
- E-1853-1, sheet )
h. E~-1863-)1, sheet
- P E-1903-1, sheet )

Each channel is run in

cable routing for these trip signals
submitted to the NRC and are l:sted on
The specific drawings of concern are

The following table identifies the sensor being referenced

in parts (2) and (3) of this response:

Sensor

Function Location
SB-71S-N006A Main (Turbine) Stop Valve Closure Turbine Building
— SB-15-N006B Main (Turbine) Stop Valve Closure Turbine Building
§83-1S-NK006C Main (Turbine) Stop Valve Closure Turbine Building
SBE~-715-N006D Main (Turbine) Stop Valve Closure Turbine Building
SBE~-1S~-NOO6E Main (Turbine) Stop Valve Closure Turbine Building
SB-15-N00¢€F Main (Turbine) Stop Valve Closure Turbine Building
SB-15-N006G Main (Turbine) Stop Valve Closure Turbine Building
SB~-15~-N0OO6H Main (Turbine) Stop Valve Clbsure Turbine Building
SB-PS-NOCSA Turbine Control Valve Fast Closure Turbine Building
SB~-PS-N0O0O5B Turbine Control Valve Fast Closure Turbine Building
SB-PS~-N0OO5C Turbine Control Valve Fast Closure Turbine Building
SB-PS~-NOOSD Turbine Control Valve Fast Closure Turbine Building

3. The routing of the cables is such that each channel is

routed in its own conduit with a minimum separation of at

least

inch between redundant channel conduits.
credible failures that could challenge the system are:

The only

1) a

safe shutdown earthquake, 2) a turbine missile, or 3) a high

energy line break.

The expected failure mode caused by

these events would be loss of the sensor due to loss of
continuity (1.e., wire broken or cable severed), which would
result in a reactor trip signal being generated.

1f the trip sensor failed closed or shorted due to the
fault, the high reactor pressure and high reactor power

421.17=2
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trips, which are diverse (see Sections 7.2.1.1.4 and
7.2.1.1.5), would still function providing adequate reactor

protection.

4/8B4

Further, shorting of a single sensor would not

prevent protective action by the other related sensors.

Each sensor input to the RPS logic is isclated from other

sensor inputs by the use of interposing relays.

This

prevents a fault on a particular sensor cable causing an
entire trip logic channel to be disabled.

& The following table lists other RPS powered sensors located
in non-seismically qualified structures:
Sensor Function Location
SB~-PT-N0O52A Main (Turbine) Stop Valve Closure Turbine Building
and Turb.ne Control Valve Fast
Closure Trips Bypass
SB-PT-NOS2B Main (Turbine) Stop Valve Closure Turbine Building
and Turbine Contrel Valve Fast
-Closure Trips Bypass
SB-PT~N0S2C Main (Turbine) Stop Valve Closure Turbine Building
and Turbine Contrel Valve Fast
Closure Trips Bypass
SB-PT-N0O52D Main (Turbine) Stop Valve Closure Tucrbine Building
5 and Turbine Contrel Valve Fast
Cleosure Trips Bypass
SM-PT=NO76A MSIVe=-Low Steam Line Pressure Turbine Building
Trip (PCRVICS) e
SM=PT=-N07 63 MSIVe-Low Steam Line Pressure Turbine Building
Trip (PCRVICS)s*+
SM=-PT-NO76C MSIVe-Low Steam Line Pressure Turbine Building
Trip (PCRVICS)®e
SHM=-PT~NO7€D .‘;sIV'-LOV Steam Line Pressure Turbine Building
Trip (PCRVICS)®»
SM=PT=NO75A MSIVs-Low Condenser Vacuum Trip Turbine Building
(PCRVICS )=+
SM=-PT=-NO75B MSIVs~Low Condenser Vacuum Trip Turbine Building
(PCRVICS ) *e
SM-PT=-N075C MSIVe=-Low Condenser Vacuum Trip Turbine Building
. (PCRVICS)*»
p —
421.17=3 Amendment $
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SM-PT=-NO75D MSIVe:-Low Condenser Vacuum Trip Turbine Building
PCRVICS ) ==

MSIV = Main Steam Isclation Valve

PCRVICS = Primary Containment and Reactor Vessel Isolation
Control System

Conformance to the reguirements of I ard 279 and
associated standards are discussed z. 7.2.2.2.1 (RPS
Sensors) and 7.3.2.1.2 (PCRVICS sens

The cables for the trip signals from the sensors listed in
part (4) are run in protective conduit from the sensors

the RPS contrel panels in the main contrel complex. Each
channel is routed in its own embedded conduit with a minimur
separation of at least 1 inch between redundant channel
conduits. The cable routing for these signals is shown on
the fecllowing drawings (listeé on revised Table 1.7-1):

a. E-1804~-1, sheet
b. E-1B854~)
e, E-1865~]

d. E~1875-)

(1), would cause loss of the sensori(s) due to loss of
continuity (i1.e., wire broken or cable severed). This
condition would cause no adverse affects on the RPS if
plant was operating at power since the normal :ond‘;.-r
\sensors SB-PT-N052 (A-D) is deenergized. The open cond
on the PCRVICS sensor (SkM- P*-N:75 (A=-D) and SM-PT=N076

‘v (A=D)) circuits could result in a reactor scram, due to
- steam isclation valve ,xcsure, if an open existed on at
least one sensor circuit in each of the two NSSS trip

' systems.

The expected failures, as described in part (3 aragraph
P P

If the two RPS sensor circuits in the same RPS trip system
(SB~PT-NO52A and C or SB-PT-NCS52B and D) were to fail
losed, due to the event, the main stop valve closure and
urbine control valve fast closure scrams would be rendered
inoperable. However, automatic reactor scram would still be
provided by the diverse trip signal ¢f reactor high

pressure Manual reactor scram 1s also available.
ent result in

failed closed) ¢
SM=PT=N(C75

Amendment
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one or both NSSSS trip systems, automatic isoclation would
still be provided by the diverse trip signal of reactor
vessel low water level (level 1). Manual isolation is also
available.

Each sensor input tc the RPS or NSSSS logic is isolated from
other sensor inputs by the use of interposing relays. This
prevents a fault on a particular sensor cable causing an
entire trip logic channel to be disabled.

421.17=-5% Amendment 5§




HCGS FSAR 4784

QUESTION 421.18 (SECTIONS 7.2 AND 7.3)

Provide a detailed discussion on the methodoclogy used to
establish the technical specification trip setpoints and
allowable values for the Reactor Protection System (including
Reactor Trip and Engineered Safety Feature channels) assumed to
operate in the FSAR accident and ané transient analyses. Include
the following information:

1. The trip setpoint and allowab.e value for the technical
specifications.

- The safety limits necessary to protect the integrity of the
physical barriers which guard against uncontrolled release
of radiocactivity. The safety limits should be the limits
established for licensing purposes, for example the
technical specification safety limits on minimum critical
power ratio (1.06), and reactor coolant system pressure
(132% psig).

< The values assigned to each component of the combined
channel error allowance (e.g., modeling uncertainties,
analytical uncertainties, transient overshoot, response
time, trip unit setting accuracy, test equipment accuracy,
primary element accuracy, sensor drift, nominal and .arsh
environmental allowances, trip unit drift), the basis for
these values, and the method used to sum the individual
errors. Where zero is assumed for an error a justification
that the error is negligible should be provided.

4. The margin (i.e., the difference between the safety limit
and the setpoint less the combined channel error allowance).

S. Identify any trip for which the setpoint and allowable value
in the technical specifications will be assigned best
estimate values and for which you do not have an analysis of
errors and/or uncertainties to confirm that the trip
function will occur before the actual value of the measured
parameter exceeds that assumed in the plant safety analysis.
Provide justificatior for this nonanalytical approach.

RESPONSE

Public Service Electric and Gas is currently participating with a
number of other utilities and the General Electric Company in
generic discussions with the NRC staff concerning the methodology
used tc estadblish the technical specification trip setpoints and
allowable values for the reactor protection system. All the
issues raised by this question are being covered by these generic
discussions. After they are concluded, the resolutions of the

42)1.18-) Amendment 5
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generic issues will be applied to the HCGS, as appropriate; any
HCGS-specific details the NRC may regquest will be supplied.

42).18-2 Amendment 5
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N 421.16 (SECTION 7.2, 7.3 & 7.4)

Identify each case 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 break or blockage) cannot defeat
required protection system redundancy.

R N

For non-NSSS, the ESF and EAS systems are designed such that no
two protection channels of the same system have sensors which
share a common instrument line or tap. Therefore, no single
failure of an instrument line or tap can cause a loss of required
protection system redundancy for any non-NSSS ESF or EAS system.
A walkdown will be performed to verify that installation is in
accordance with the design.

For NSSS, there are three cases where sensors share common
instrument lines, two in the reactor protection system (RPS) and
cne in the nuclear steam supply shutoff system (NSSSS).

RPS

As shown on Figure 7.1-1, it is permissible for the RPS sensors A
and B or C and'D to share common instrument lines because of the
use of one-out-of-two-twice, {e%g;'.‘g,goqic and the manner of
allocating the related relays the RPS logic channels ensures
that no single-line failure would prevent the RPS from
functioning.

)
RPS %a!g 1) Four pressure transmitters (C71-N0S2 A through D) at
the first stage of the main steam turbine provide interlocks for

the scram trip functions of the main stop valve and the control
valve and for the end-of-cycle recirculation pump trip (RPT).
See Section 7.6.1.5. The scram trip and the RPT are prevented
when the first-stage turbine pressure is below the setpoint.

In this case, an instrument line fault would not prevent the
scram function because of the one-out-of-two-twice logic
arrangement. An instrument line fault could disable one of the
two RPT systems, but the other would function normally to trip
both recirculation pumps.

. Diversity for the scram trip functions of the main stop and

control valves is provided by high reactor pressure sensed by
four pressure transmitters. Redundancy for the RPT function is
provided by the ATWS RPT initiated by the redundant reactivity
control system. See Section 7.6.1.7.2.

42).16-1 Amendment §
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RPS Case 2. Eight differential-pressure transmitters, four for )
each recirculation pump, provide recirculation suction-flow input

to the four flow units in the neutron monitoring system (NMS).

These transmitters (B31-N014 A through D and B31-N024 A through

D) and the associated flow-sensing units provide input to the

APRM scram trip channels, biasing the trip setpoints according to

the suction flow rate. Diversity for the APRM (NMS) scram trips

is provided by high reactor pressure sensed by four pressure
transmitters.

NSSSS

Sixteen differential-pressure transmitters,‘£:;§_3g_g;gn_mlxn
steam lJ ‘ ' ne break b ng high flow. As
or RPS, it is permissible for the A

sensors to share instrument lines because of the one-out-ocf-two-
twice, fail-safe logic arrangement. Redundancy and diversity for
the isclation trip function of these transmitters (B21-N0OB6 A
through D, B21-NOB7 A through D, B21-N088 A through D, anéd B2)-
NOES A through D) _is provided by four temperature sensors for
each steam line that would sense high temperature in the main
steam tunnel and by four pressure sensors that would sense low
pressure at the input to the main stop valve.

For the remaining NSSS sensors, ESF and RPS systems are designed
such that no two protective channels of the same system in

~— . .separate divisions have sensors that share a common instrument
line or tap. Therefore, no single failure of an instrument lire

or tap can cause a loss of required protection system redundancy
for any NSS;,;ZSF, or RPS system, W ez
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QUESTION 421.2) (SECTIONS 7.2, 7.3, 7.4, 7.85)

Provide an evaluation of the effects of high tesperatures on
reference legs of wvater level measuring instruments subseguent to
high-energy line breaks, including the potential for reference
leg flashing/boil off, the indication/annunciation available to
alert the control room operator of erronecusly high vessel leve)
indications resulting from high temperatures, and the effects on
safety systems acuation (e.g., delays).

RESPONSE A TTACHED

f this analysj
level :

421.21«) Amendment 5§



————— PREIIMINARY

e Ba__2valuathon A£ JL& cffeds JC__A ‘\ _/o-c?cr\#«gs

&a rc.fo-c-\c.Lchs of Later /:,.-‘./ " LAS M

-.__lb.’¢"t-~\¢-1¢_s — O bsc.zuu.—v# 7‘0 ﬂ'd]\ Ener \g
l.'a.(, Ercds (HEL.B\ I")u‘#bg J-voc/e{
+e ?ax-(--; ) e e.ﬁfcd-s of #c-«_pu@g

q,(o...e,) and 2) He effuls ot f/asAéf /8o /sfY,

/4 'd‘\ “‘"—"‘*@.&‘ux‘(_ c.i‘Q‘}L Cow ot [/gsk ‘g £ / bo!l 'T
An  Incceasd '-\-‘—L\L ‘ta—x.?ug-‘uurc_ o+ *vu..

H

d/(é wed/ - ) Chsna & Ca. ‘\C‘.J’ UP« OC 1’/“-\(_ nu&\q

{ / ’
(W a2 ..A\c.,qf‘.._me_v\‘? .‘:uglu\ C.[V\(_S/ Cowe c.‘,i "

o~
v

w—r)
4b S ELAasy™ CL o, I e CG.S 'V\SWJ‘

S8AS . v\; Line neb.zw\ cediiies This QoToc

b?’ (o»«_ﬁ'\lm \/Q.r ubtﬁ /c&c.»\a/ 'ﬁ\e; CEvere t

.-

——

/CZ [nes . t"k e.;u.«ucdev\*‘- L Cv’a‘ﬁO»ﬂ c‘*op‘

}J

v The O(y\dt.” ’7/"‘\’ CV\!/ CrCCf‘;‘*CM‘ <

ae‘a,n- Oce  fha u.osa Cnge Frums waitlcs e fdrea

/(,dr SeAs “&, st. *’A/b C.a.J/ & on C-,hu('w %CM

/-Dre_~"'~/s?\ C?L.L,Lua \C..A'f' (Ou-ﬁ '_’ Cg TV\(’SC_ e e,

f

/"’fu‘&!’. ‘fu\.cL,Q_ vaw ’,;54_.. f—"érc MC_ > C*’[

Lxe. lus --4‘4; &‘" "‘.r[u”'u*‘:cu &.Am A

"L i/ Cm S e
- . .

’ .
”r P E e T T G &

|

1(’_&(’17!’0( o Tt DT




wis 16 o IRKMINARYE
Fmpecakuce cecorden

Main Contdl Coowa

/ocated in Fhe
?(‘ou{dl A Contiu pous

dis Py of dywe! kmfu.k.(c.

F/Mk.'v% / Boil oFf ‘SEQ; !

ﬂl— &mJL oc f/ubl\.'v\a_ / el W& ot the

Ins druament line eelorence /c.} ‘s o Caws

+he /‘u‘/ ! tL‘wm{S - I'-\JJC&Z‘! W(cﬂtcﬂ/é.
L‘&L\ /c.ud‘ ., The amewndt of eeceer s

f-'(\'f'tc.-“"y n/o.id Jm -ch. /&w&#\ ,C ?FM&
o ‘.PL,; 6"{.«./16 [ocadel i tiin e dfrud//
(i awiomnt of PP bg.(¢£ dc,).

#C&S Aﬁ$ f‘!..‘f....w M(M .c

Ceashrr pressuce vesse! CRPy) /ewt/ jusdununtadiong
1 CE ki deop o the Leyuel, A west
Cove oumalbeg of fldy o boil o
o HJ?.-.—LM of Ha Seminn fone insicle
Fos deyunell | andi care H

A -

7"(“" mslrw’s

“ A TLonalkdh lme wl/ (adicn=
o bod 16+ bt ¢ b Fodo Ostnal, =
I b ercee wmll be hda b account
in Yl WH a;a‘lul-\‘a PO Cadinrtes,

/"-



S MREUMNARY

eLeicle M.o-*_.l::'j st

ce contrd Line f-ﬁ“ u.;-tl[ P'Lou.y(.v_

b cfter p;,r»‘-al %L.} ok 145
. fekrewz éf‘
\‘Q;\
NN
\YP,\ r/a.sL'.a /lsu‘/dpf of //L raferenat
3\ 35) Fh ot wece net rvecowted mn coise
N e 8 Cc8), high RPY e +ip o Hlo
Ligh pressoce crolant infeckion  (HPCT) 3ysion.
T e.ffcc.'/- of Hus 'LPF a/gF.AJs o n

- Sﬁ-«ct-‘a, ﬁysk«-«- Cesfose +o various c{'[af
La.‘\ ¢‘~'—fd3. loma LceuJ! (HELB) scenaras,

T CesPomse to o HELR oF a
/or&e. o< twlu' Mu{a!‘& szl (iwe (see fzw(g,
|6 5-43) e oo Pressurce Cadeanit ,nJerh—\
CKXID and Core spray ove ins Lo bl
by lows Sade~ level I (L1 er higla
CL«'U well Pusswce 55»«...'\' loc tire ?MJ(W-L‘,&
€t~ ﬂ\ E¥LT s Eit s o D
M-—avﬂ-—«.:u«,.:_ Ol Fiuag c mde Zoel

/ ~ / %
‘Y."@ $:¢rm_a£ L"M Gty e,[- Tl TWOarae st~ =y

. L
u_)-z// I.L.o}L Lo e P@M‘SG *A-L .SG.JQ S‘I’V'-*—-"-CGO;UV‘L



of Ao sk PREU/V//NAHY

fp /[fcm"' e spoase ?«:{As Mwnl be
Cowsdiced Lo o small bk occelent (s8R
The Liest cesponsR Pafh. Lewcok Consides
Gun Sgla with HPCL avalable. The
ZMué:-—x_G co ce c—oo{nw& Sys Cmn (Eccs) espege
o cu SBA s ovriwd (w Fsue d_,g_’o‘&( [
in Cespose do et gz ( Fihoce 1:‘.9—75_)
Core S?far aull LPez Gre whakl by
hék &7 |/ pressucre, HPCL s rwihake
O cecupt 52 e /ool 7 or %Lcﬁ-(,ul-’
CAL T s.'a-u..h. HP T Contnuwes ks
cr:w-:—'(f wnt] 4ha voactee vesse! o ressoce
is bebw Fip edwe aFf wihkich LPLT o~
Coce 5‘9-f:..8_ o?u‘ca-'Lb-w Ca—. maintaun Coce c_oo{»?_.
APeT awd Cove S PC a~e a/es.'éuci <o 'veé-.‘
.'»\l'g_i-.'\gr weler 1nve f»’«.e. PV wWwhken Hee
& [lerecs hal DALSBUT bedte Hu EFV and

' v s I'd ! = - —L.J --A
fu s Lo, Uil bte - LNyl Sl 0

- . /

p
— . ~w., * . »” & e } - o
3 - OW_ \-,:r'.M“ AALAr = T, ( 5(;_, ro>r~C C iy S

(;.'S‘ﬁ—“i;/ 5



L Cusay 4 e

Rr o SBH PABE_!TJMLNABY /

s assonact, o bo o @~ F SF . Hae aé.r/»—a—e;’/’
B Bl b deywed/ /ea-«’oaru‘w‘c D/a-sL.'.a o
e l'»\sL’Me.M.JBL'O\‘\ lina r‘e;ex'e....a. /ef‘ wil]
Otiie wWhew FHa  ceactor Pressoce /s less Haw
/78 PsIA, FA‘L““B ef the RPv /level ‘-u..s..l}

[iwe cefecene /c.a_; Nl Chuee a Laj\_, (&u-&/fv.p
o & Ha KL irbuv, /foweer 4PCE ool
Cove 5?\‘0—2 w//_n-lf&a% be .ufu‘ly vu o T

RP¢ «ud cove c.oouk; w-"(/Be s u s e

‘ﬂ'\l_ uﬁbﬂ-—\& MM Pa.'("(«_ e~ 5.l s

a HPcI Line SBA et incavactses YPer . Becicdeut
™M. «L\a;Lo-s ceqeives ‘;"ﬁq. a.:.lu..:...#-c—\ c £ e

G udoraahz dtpress orrahiom  sysken (APS) ) LPCT)
Gud Co<e 5()(«.5‘- APCT ond e 5pcey are
irihoaled o 4—«34\ deywel prussoce o o Ll 5-3»«1./.

AV S s initiadd L-é a kI enl A.Léh.a's-r;ue.’.' Press e
o a L) @d) bua_,'\o""‘]w-a// Pritance ) sk a
L > e ss'.v-e . w»é- = f/',‘.; 3“‘-{ e
L% p : - ~

[ [ P ) o e, gl L .
rlaenw, Lewdd Ol . K (rVEesue wrll g
-
y < ~¢,a—~', /&L—A—A.‘.?‘-b"’-, ,

R e e e T - S loaam

A e . X N o
ol Y- o v = L‘f,\’f,ZuA(f;-c)D‘"-"

L— g J - . | ’
Geenrant, Sunuw H¥CT /s et u.Sec:/c.. e

of "-'-4. A”r; = hagbow w(// e C-b-«_fh-ows—e /

in



/@n—\-+

Mo sufe < bchlon APREUM,NARY

§.d }w Ho et £
-&-& nscde Comtal aA_a. e
g A.N..._"- - T
e ELS R uu-—»na 'L- +He C&mb B
Mr’ ot e QLla ?
»«6 of 4"\-& lewe! oy
I s MW'\-\

s refum /eZ



HCGS FSAR 4/84

QUESTION ¢21.22 (SECTIONS 7.2, 7.3, 7.4, 7.5, 7.6, & 7.7) °

The design of the instrumentation channels, logic and actuation
devices of nuclear plant safety systems should include provisions
for surveillance testing. Guidance is included in Reg.

Guide 1.118 and IEEE Standard 338 for implementing the
requirements of IEEE Standard 2179, which requires in part that

systems be designed to permit periodic testing during reactor
operation.

Section 3.1.2.3.2 and 7.2.2.3.2 includes a brief description of
the at-pover testing capability of the reactor protection system.
However, sufficient information has not been provided to
determine the acceptability of the at-power testing capabilities
provided in the Hope Creek design. Provide a detailed discussion
with illustrations from applicable drawings on the at-power
testing capability of the reactor trip system, engineered safety
features actuation system and auxiliary supporting features, the
actuation instrumentation for the reactor core isclation coeling
system, and the instrumentation and controls that function to
prevent accidents (i.e., high pressure/low pressure interlocks)
or terminate transients (i.e., level 8 - turbine trip). This
discussion sbould include the sensors, signal conditioning
circuitry, voting logic, actuation devices and actuated
componants. Include in the discussion those design features that
will initiate protection systems automatically, if required
during testing, upon receipt of a valid initiation signal.

RESPONSE

As required by IEEE Standard 279, capability for at-pover testing
has been provided in the design of the HCGS safety systems.
Conformance to the guidance specified in Regulatory Guide 1.118

and’ correspondingly, IEEE Standard 338, is as stated in Section
187,088

The analysis portions of the various system descriptions in
Chapter 7 for the safety-related systems referenced in the
question describe the methods by which the safety system designs
satisfy the testability requirements of IEEE Standard 279. The

specific sections covering the testability of these systoms are
listed below:

RPS =~ T.8:1.2
ECCS - HPCI T30 0.008)

- ADS 7.2.1.1.1.2(¢)

- CORE SPRAY b i e T

- RHR-LPCI 73:V.1.1.8(e%
PCRVICS Tedatutoitd)
RHR-CSCM Ts3:V:7.31¢€)
RHR-SPCM T:3:.3.T.802)

421.22-1 Amendment S
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PCIS 7.3.1.1.5(3)
CACS -~ Supp. Chamber to Tedelsl b 1LE)

Drywell Press. Relief

- RB to Supp. ghambet 7:.3:1:.1.8.3(2)

Press. Relief Sys.

- HOAS 7.3.1.1.6.3(c) "

- CHRS 7.3.1.1.6.4(¢c) ﬂ
MCRHIS 7.3.1.1.7(3)
MSIVSS 7.3.1.1.8(¢) rr\
FRVS 7.3.1.1.8 (
RBVIS 7.3.1.1.10(h) -
EAS - SSWS 7.3.1.1.10.1(¢) Z-

- SACS 7.3.1.1.11.2(¢)
PCIGS 7.3.1.1.1.11.4(¢) _d‘,"
CACWS 7.3.1.1.1.11.8(e) =g
EACS - RBEAC 7300006000 2

- ABDA 7.3.1.1.11.6.2(¢c)

- ABCA 7.3.1.1.11.6.3(c) L2

- SWIS 7.3.1.1.11.6.4(¢) :p
RCIC 2. 4.9.1.%
SLC - ¥.4.1.3.3 o
RRCS 7.6.2.7.2(b)

7.6.2.7.2(n)
7.6.2.7.4.1

Design drawings in the form of elementary diagrams, P&IDs, logic

—diagrams, instrument location drawings, and electrical drawirgs
that describe this capability are listed in Tables 1.7=1, 1.7=-2,
and 1.7=3.

In response to the NRC's request for additional information
during the meeting of January 11, 1984, review of the systems
identified above, with the exception of the reactor protection
system (RPS), reactor core isolation cooling (RCIC) system,
standby liguid ccntrol (SLC) system, and redundant reactivity
control system (RRCS) u;&&-h‘fgerfotmed. The review '
the capability for the at-power testing of all circuits
and sensors used in these systems. All actuated contacts and
deviceshwiii—be conN ny

F The review did not ]Jw*-&l any device~ or cmw'f-bgpus:'q m#uds, ofher than
Hhose :ru.apc'cau Pu'ml\'deé Bs @iﬂi’fu\ b of &5«4&‘»3 Gu:de I.Ilé,.needuf for ESF
o."-fo._n.r *ksfuﬁ. Built-in test J'acks‘ which me'& connections For Pl“g"" $ec+
iyl \Una, bui lt-1n fest switches, and noemal .,.mﬁ.;ul "L“‘.P“"“JJ previde Hais hd».'ns
aq»k;\r\ os showm on the ;«1&4“ dv.ma\ﬁrs ngmms. 'Dwu'aj Ma‘nﬁ,u&u‘u&.\‘ chanvels
o u1s4¢-\.s are available To provide e so.pu‘q.’ functiom.

INSECT A —>=

@ P5540, plane T ondust Hhalod -prens. oo festin ,M"" o0 e BWR &
vu:‘& Po‘ the A‘J:\C's 8\‘@0&%%& ¢ 'Ao.j d



INSERT A (QUESTION 421.22)

During the review, the at-power testability of an item was established
if an affirmative response could be verified for the following three
questions: ; '

2. Is the item sufficiently accessible to conduct the test during
normal operation?

b. Is the item sufficiently isolatable to permit its
safety-related function to be verified or is a safety-related
system or subsystem encompassing the item isolatable and
testable?

c. Does any bypassing method that must be used to accomplish the
test conform to position C6 of Regulatory Guide 1.118?

((_' //
4 . ‘.,zﬂ

By these criteria, two items were judged to be untestable at power, the
ADS SRVs, which would cause depressurization if tested, and the
. Steam-tunnel temperature elements, which are inaccessible. The
reliability and redundancy of the ADS instrumentation, logic, and
actuation devices and the multiplicity of the SRVs adequately justify
the lack of ADS at-power testability. Adequate element multiplicity and
comparison tests of at-power output signals and electrical
characteristics preclude the need for change-of-state testability of the
steam-tunnel temperature elements.

e
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trip logic channel is reset, the second trip logic channel is
tripped manually, ancd so forth for the four manual scram
switches. The tota) test verifies the ability to deenergize all
eight groups of scram pilot valve solenoids by using the manual
reactor scram pushbutton switches. In addition to main control
room and computer printuout indications, pilot scram valve
solenoid group indicator lights deenergize to verify that the
actuator contacts have opened.

The calibration test of the NMS is accomplished by means of
simulated imputs from calibr tion signal units. Calibration and
test controls for the NMS are located in the main control room.
Their physical location places them under direct physical control
of the control room operator.

The single rod scram test verifies the capability of each rod to
scram. It is accomplished by operating two toggle switches on
the hydraulic control unit for the particular CRD. Timing traces
can be made for each ro. scrammed. Prior to the test, a physics
review must be conducted to ensure that the rod pattern during
scram testing will not create a rod of excessive reactivity
worth.

The sensor test involves applying a test signal to each RPS
sensor trip circuit, in turn, and cbserving that a logic trip
results. This test also verifies the electrical independence of
the trip logic channel circuitry. The test signals can be
applied to the process type sensing instruments (pressure and
differential pressure) through calibration taps. - To gain access
to the setting controls on each iransmitter a cover plate or
sealing device must be removed. Only properly qualified plant
personnel are granted access for the purpose of testing or
calibration adjustments.

Proper transmitter operation will be evaluated during plant
operation by comparison of the analog cutput meters on the
individual channel trip units. Any deviation of a reading from
the norm (other units) would indicate a malfunction,

Transmitter testing and calibration will be scheduled during
plant outage.

The alarm typewriter provided with the process computer allows
verification of the correct operation of many senscrs during
plant startup and shutdown. MSIV position and main stop valve

7.2-12
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position can be checked in this manner. The verification
provided on the alarm typewriter is not considered in the
selection of test and calibration frequencies and is not required
for plant safety.

The overall RPS response time is veri
testing from sensor trip

fied during preoperational
deenergization and

to trip logic channel relay

actuator logic deenergization, and can be
verified thereafter by similar testing.

Design Bases

The RPS 1
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methods of ass
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stop valve automatically resets and reopens, and ©
inbocard i1njection valve reopens to ingutiate HPCI flow
intc the ctor vessel.

, a@s shown
rnor limits

e is functionally-controll
BEPCI FCD. The turbine go
néd adjusts the turbine s
pump discharge flow rat
gnal used for automatic
ed from a differential
element i1n the HPCI s

The HPCI tur
on Figure 7.3-1)
the turbine spee
valve so that desi
obtained. The flow
f the turbine is der
surement across a {1l
discharge line.

the control room op
following initiatio

he turbine
urbine trip
onditions are

automatically shut wn by closing the
throttle valve if 3
rected:

reactor vessel (LE

bitable, rea
ly be maintai
remote shutd

by operation ©
panel (RSP).
e to some failul
function to ma?
v automatically cycling

norma

ould RCIC
at ;he RSP,

the HPCI
reactor vess
ad off at

HPC] testability - The HPCIl instrumentation and control
system 1s capable of being tested during normal unit
operation to verify the operability of each system
component. Testing of the initiation transmitters,
which are located outside the drywell, 1s accomplished
by isolating each transmitter, one at & time, and
agplying 2 test pressure or cdifferential pressure
source. This verifies the operability of the
transmitters. Trip units located i1n the control
equipment room are calibrated individually by a

7.3-6 Amendment 5
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calibration source with verification of setpoint by a
digital readout located on the calibration module.

Adequate control room indications are provided.
Testing for functional operability of the control logic
relays can be accomplished by use of plug-in test jacks
and switches in conjunction with single trip unit
tests. Availability of other control eguipment is
verified during manual testing of the system with the
HPCI pump discharge returning to the CST. Wwater is not
injected into the reactor vessel by the HPCI system

- during periodic testing when the plant is at power .

With the following erceptions, test controls are
arranged so that the system can automatically fulfill
its safety fun~tions.

.
.

-Flow controller in manuzl mode

3. Operator-initiated closure of either or both
inboard/outboard isclation valves (an alarm sounds
when the valves are in any position other than
fully open)

Test plug inserted and test switch in position to
interlcck discharge valves (out-ocf-service
annunciator alarms in the main control room to
indicate HPCI in test mode).

depressuri W
five main st

(SRVs). Thé"
pool in the e
tor water leveR

that the HPCI carmiy
following a LOCA. Y=
that flow from the W
systems) can injeltay
RO Cocl the core and Ta®ntain fuel cla

N C€ within allowable limits,
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RER pump A or C or core Spray pump A, and RHR pump

A or C or core spray pump C.

lay provided by tim
noid pilot air val
ized. This allows
lve accumulator to

t on the air cylin
S valve. Each AD

imer can be reset m

1f reactor vess
system prior to t
on will be prevent

A solenoid pilot
the ADS trip

The ADS trip stem B actuates th
valve on each S valve. Similarl

t the B solencid pi¥pt valve on each
ion of either scleWNpid pilot valve
e to open to provige

jtiation of ¢
is possible

nnels associated
n bypasses the
rip logic except

The control roorm
vidual ADS valve by
switches (one for
the trip logic
id allowing air

.-

¢ one of theN\swo pushbutt
x Sclenoid) tMat will bypa
and energNg ‘he associated pilot sol
to open the valve

ADS testability - The ADS has two complete trip
Systems, one in trip system B and one in trip system D.
Each trip system has two channels, both of which must
operate to initiate ADS. One channel contains a time
delay relay to delay ADS and give the HPCl system an
opportunity to restore reactor vessel level. Four test
Jacks are provided, one for each channel. To prevent
Spurious actuation of ADS during testing, only one
channel will be tested at a time. An annunciator is
provided in the main control roer te indicate that a
test plug is inserted in both Cchannels of a trip systenm

7.3=9
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at the same time. Operation of the test plug switch
and the permissive contacts will close one of the two

series relay contacts in the ADS valve sclenoid

circuit. This will cause a panel light to extinguish
indicating proper channel operation and also continuity
of the sclenocid electrical circuit. Testing of the
other channel is similar.

Annunciation is provided in the main control room

whenever a test plug is inserted into a test jack to
indicate to the operator that the ADS is in a test
status.

Testing of the ATS does not interfere with

automatic operation if required by an initiation
signal.
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Side oI v
Only the sensi
containment.

rimary containment.
te the primary cont
r drywell pressure.

ur pressure-sensingy
ent to allow the
rach drywell high

located in

RE Sensor provid an
trip unit located 1T the control equipment

A}

Core spray system testability - The core spray systenm
is capable of being tested during normal operation.
Drywell pressure and low water level initiation

Y transmitters are individually isclated and subjected to
i a test pressure.

This verifies the operability of the transmitter as
well as the calibration range. The trip units mounted
in the contreocl eguipment room are calibrated
individually by a calibration source with verification
of setpeint by a digital readout located on the
calibration module. Other control equipment is
functionally tested during manual testing of each loop.
Adequate indications in the form of panel indicating
lights, annunciaters, and printed computer output are
provided in the main control room.

of the LPCI mod
essel coclant ma

-

ressure reactor

following
and vessel
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LPCI testability - The LPCI is capable of being tested
during normal operation

Drywell high pressure and
reactor vessel low water 1

evel initiation transmitters
are individually isclated and subjected to a test

pressure. This verifies the operability of the
transmitters as well as the calibration range. Trip
units mounted in control eguipment room panels are
calibrated individually by introducing a calibration
source and verifying the setpoint by a digital readout
located on the calibration module. Other control

equipment is functionally tested during manual testing
of each loop. Adeguate indica

tions in the form of
panel indicating lights and annunciators are provided
in the main control room.
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PCRVICS testability - The operation of each subsystem
up to and including the actuators can be independently
verified during normal plant operation. Instrument
setpoints are tested ty simulated signals of sufficient
magnitude to verify the alarm points.

e function -
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6.50 be inNjated from the r
using RHR JoOR B (see Secticn

Containment sprav cooling mode testability - Two full-
flow test lines are provided tc route RHR pump
discharge flow to the suppression poel. Flow 1is
capable of being diverted into these test lines to test
operations of pumps and major parts of control systems
during reactor operation. Other control equipment 1is
functionally tested during manual testing of each loop.
Adegquate indication in the form of panel indicating
lights and annunciators are provided in the main

control room.

RHR Suppression Poecl Cooling Mode

RHR suppression
1S an operating m
to prevent suppres
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lowdown by the ADS o

n pool water
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3. The RHR heat exchanger 1N.ce = . -
opened. The heat exchanger bypass valves are
throttled as necesqary.

Subs ent to a LOCA, the Qerator initiates e RHR~-
SPCM

1. Once ctor vessel water el has been restWred,
the LP flow must be termindqged by closing th
LPCI inj ion valve. Closindjzthe injection valve
causes theQOCA initiation logi\ to be overridden
and allows rator control of tRg system.

- The RHR test ret¥gn line valve contr@§l logic also
s LOCA signal oWgrride provisions. his allows
operator to op the valve.

heat exchanger let and outlet vaNges are
The heat exchanQ§s bypass valve aft a
and the test reZrn valve are throNgled
Arrangementi system equipment

e 5.4-13, RER D. Component

LS shown on Figu 7.3=-7, RHR FCD.
or instrumenta®yon

time dela
as necessa
shown on Fi
contrel logic
See Table 7.3~

ecifications.

In the evelyt that the mai
uninhabitab®g, RHR-SPCM lo
from the remc shutdown pan
ection 7.4.1.8,. Operation
Jjerator control¥ed and all RH oop B automat]

inxgiation signals\are disabled en the Channe RSP
trany{er switch is Waced in the ergency” posi\ion.

contreol room b&gomes
B can also be itiated
(RSP) (see

The RHR- M can be man ly initiate
loop A as Npbackup to opePgtion of RHR
RSP. The R loop A local ZWmp and valv
identified on\Yable 7.4-3.

ocally on RHR
op B from the
contreols ar

RHR-SPCM testability - The RHR-SPCM is capable of being
tested during normal operation. Testing for functional
operability can be accomplished by manual testing of
each loop. Adeguate indication in the form of panel
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indicator ligh.s anéd annunciators is provided in the
main contreol room.
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physical

PCIS testability - The three systems providing inputs
to the PCIS have testability as described in the
following sections:

1. PCRVICS - refer to Section 7.3.1.1.2
- RMS - refer to Section 11.5.2.1
3. Core spray controls and instrumentation - refer to

Section 7.3.1.1:.1.3.

The PCIS controls and instrumentation are capable of
being tested, from the sensor through actuated devices
by the overlap method during normal power operation.
The sensors (transmitters) can be valved out of
service, one at a time, and functionally tested using
an appropriate test source. This test will verify
proper circuit operation from the sensor to the input
of the actuation device.

The PCRVICS and core spray trip units can be tested by
providing an input signal from a calibration device.
This test will verify circuit function from the channel
trip unit to the input of the actuation device.
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Actuated devices can be individually tested from the
main control room by manual operation of control

switches.

During scheduled plant outages, each PCIS actuation
channel and its associated actuated devices can be
functionally tested as follows:

‘la)

(b)

(¢)

(d)

(e)

Operation of the PCIS manual initiation
switch

Simulteéneous insertion of test signals into
the PCRVICS and core spray systems to
simulate conditions of reactor vessel water
level low (L2) or drywell pressure high

Manual actuation of the reactor building
high-high radiation trips at the local
radiation processors (LRPs)

Manual actuation of the refueling floor are:
high-high radiation trips at the LRPs (tesis
the RRVIS function)

Insertion of test signals into the core spray
system to simulate LOCA conditions of reactor
vessel water level low (L1) ands/or drywell
pressure high (tests the LOCA (L1) isclation
function)

Operation of the core spray manual initiation
switch.

These tests are performed during plant outages since
actual isclation at the system level will occur.

nstrumenta
Class 1E
r on local
ocated

iderations -
are qualified
mounted local
2ion circuitry 1
2 control equipm
pment is gqualilTed

The sensors
cks. The act
jon panels in
room. All
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SCDPR system testability - Each relief valve in the
SCDPR system can be tested during normal plant
operation from the main control room. Each reli ©
valve has a test pushbutton switch and a solenocid valve
associated with it. Depressing the test pushbutton
switch energizes the sclenoid valve which directs gas
from the PCIGS to open the vacuum relief valve. When
the test pushbutton is released, the solencid valve
deenergizes, and the relief valve returns to normal
operation depending on the primary containment
conditions. This test verifies the proper operation of
the vacuum relief valve, status lights, and computer
input.

eactor suUlTon! ession Chamber Pr
Relief System

Reactor ’ to suppressicn ¢ ber pressure r
(RBSCPR)_ . - The purpeose of REBSCPR system
to limit the 4 erential pressure beWusen the reactor
building and the pression chamber. S

Section 6.2.5 for anical
system equipment.

providing a von.;i
to the suppression
embly consists of
utterfly valve.

RGSure transmitter s es the pressure
ferentzal betw the reactor build? and the
when this differen 1l reaches a
ed limit, a preQgure differential
input signalyge a solencoid valv
assocliat&q with the butte™{ly valve, which en
and direct3zgas from the PC to open the butt
valve. ThisWgllows the react building atmosph
enter the sup ssion chamber a equalize the pre
ifference. uppression char to drywell
p.‘ssure d1 ferenqygal is equalized rough the SCDPR
sy 3gen in ction 7.3.1.1.80§ the
diff , - ‘ ] duced level,
the s¥ 2o ral 3 B! néd the by - )
return ! ) 1tion. The check
prevent i tmosphere
venting int bu‘.d Hc shoulé the

'1

wWhe
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1
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i

o " .Jvﬁ(b

-
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valve fzil ¢
reduced.

roem. An inpu
the butter

RBSCPR systenm testability - The RBSCPR system controls
and instrumentation are capable of being tested frem
sensors through actuated devices during normal power
operation. Each sensor (transmitter) can be valved out
of service and functionally tested using an appropriate
test source. This test will verify proper circuit

operation from the semear jnput through the actuated
device.

The calibration of the alarm units (differential
pressure switches) can be checked from the appropriate
cabinet in the control equipment room without
initiating cperation of the actuated device. When an
alarm unit is placed "in test” an cutput is provided t-
illuminate an indicating light in the main control row..
to advise the control room cperator of the "in test"
status. This indicating light is automatically
extinguished when the alarm unit is placed back in
operation. See Figure 7.3-14.

Each check valve and butterfly valve in the RBSCPR
system can be individually tested from the main control
room by the operation of an associated pushbutton test
Switch. Whenthe suchbutton test switch is depressed,
the associated sclencid valve of the valve being tested
is energized and directs gas from the PCIGS to open the
butterfly or check valve. When the pushbutton test
switch is released, the sclencid valve deenergizes and
the valve under test returns to its normal operating
status. Satisfactory operation is determined by
observation of the expected valve position indicati

-
v
light patterns during the tes:.
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Each HOA has a subpaneﬁ mounted in main control roo
inet. Control
e provided to

either

switches and sta
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iNgicated on meters

indicating lights
n and operation fr

each location for

Percent oxygen
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ample and return 1
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repeated
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However, the H
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rained. One pen
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rcent oxygen in sample, and one
ent hydrogen in e sample. The r der can be

d "on/off" from e remote control inet and/or

ntifies which
e pen records the

the 1n contrel room. ignals from each the

inboa containment iscol¥gion valves in the A sample
lines a interlocked in ic which prevents e
sample s am identifying from recording a

ream identificat
e open. See Fi

erronecus
sample line

should two or mo®
e 7.3-14.

T following sy&¢tem failures are
loXR] contreol pan and are repeate
co system troub alarm in the m

nunciated at the
in the form of a
control room:

1. HORypump enclosuregressure high/lo
r 3 HOA cajbration and redyent gas pressur

HOA hot boRjtemperature hidg/low,

4. HOA cell failu

The HOAN\gommon system t™wuble alarm i:\:hE main control
room is a4s0 annunciated wgenever predetermined levels
of hvdrooeMor oxvoen are ddected.

HOAS testability - Each HOA in the HOAS is capable of
being tested during normal plant operation. With the
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HOA warmed up (a minimum six hour warmup is reguired
prior to any testing or calibration) and operating in
the standby mode, system flow rates can be checked by
placing the main power switch (located on the analyzer
sub-panel in the main control room) in the "analyze"
position and observing the flow meters on the remote
analyzer panel. Needle valves are provided for
adjusting the system flows as necessary.

Once proper flow rates are established, the operator
can check zero and span calibration by operation of the
function selector switch (located on the analyzer sub-
panel in the main control room) first to the "zero"
position and then to the "span” position. In the
"zero" position, the operator should observe 0%
readings on the percent H, and O, indicators located on
the analyzer sub-panel in the main control room and on
the remote analyzer panel. 1In the "span” position, the
operator should observe readings on the percent H, and
O, indicators corresponding to the calibration gas
percentage supplied to the analyzer. Calibration gases
of 5% H, in N, and 5% O, in N, are provided for initial
calibration of the HOAs and for verifying calibration
during system operation.

A heated compartment, “"hot box", is provided in each
HOA to maintain the temperatures of the incoming sample
and analyzer cells sufficiently high to prevent
condensation of the gases in the system. Proper hot
box operation can be verified by removing the hot box
cover and measuring the internal temperature with a
suitable temperature monitoring device (i.e.,
calibrated pyrometer).

Proper operation of the HOA sample pump (located in the
remote analyzer panel) can be verified by attaching a
pressure gauge to the test tee provided at the pump
discharge and observing the discharge pressure with the
pump running.

(CHRS )

tion system (CHRS
CHERS 18 to reduce ©
containment .
lon 6.2.%5 for th

function of ¢t
ation of the p
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y Each hydrogen recombiner has a main cont panel

d in the contro oom. Contro. switWges, proces
ors, and status Wgdicating lights ar®provided
ntrol panel, alNwing hydrogen recomMner
fronm tre main cotrol room. The CHR ystem
for manual initWgtion, operation, an3
shutdown f8gm the main contrd room. However, th
hydrogen recygabiners are trippWg automatically by a

of the followlgg conditions:

(audible and
ver any of the

ual) at the
ove listed
conditions

o) panel whe
ions or the

€. CHRS testability - The CHRS is capable of being tested
during normal plant operations. Control and
instrumentation is tested along with the remaincer of
components in an integrated system test.
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MCRHIS bypasses and interlocks - The handswj
ain control
ition, prov

isolation
maintain v
during iscla
the CRRA fans

diversity - To main
anical equipment, co
mentation are p

hanical

MCRHIS testability - The operability of the isclation
initiating circuits of the MCRHIS may be verified by
tripping the individual radiation monitor circuits or
by manually initiating the channels using handswitches
located in the main control room.

Operability of the initiating circuits of the CREF
system may be verified by putting each CREF fan in the
"auto” mode and tripping the respective isolation
channel.

Operability of the initiating circuits of the main
control room HVAC fans may be verified by alternately
placing each fan in the "auto” mode while the other fan

£ the pair is shut down. In addition, all fans may te
manually tested by handswitches located in the main
contrel room.

MCRHIS envilgnmental consiMgration = The laW\for the
REIS are lo%gled in the ma contrel compl The

7.3=43
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Either the
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and ma.n steam

Controls ard 1
ontrol room.

imary containm
ed in Table 7.

gications are lo%gted in the main
jeé sensors are 1 ted outside the

Instrument sh\ecifications are
11,

The m hinical system --scriptioﬁ and p&gformance
evaluatN\on in Sections A7.2 and 6.7.3 pryyide a

discussion of thW operator inform&ion and of
: 's function

g MSIVSS testability - The MSIVSS is fully testable
during normal power operation by the overlap method.
Full system functional testing will be performed durng
scheduled outag: periods.

During normal plant operation, the MSIVSS is tested by
introducing a simulated RPV pressure signal from the
analog logic cabinet in the main control room in place
of the pressure transmitter output from the RPV. This
allows actuation of the pressure differential control
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valve, admitting gas from the PCIGS gas receiver. Gas
passes through the flow elements and is routed through
a test line to the PCIGS gas compressor drywell suction
line. This test will verify the operability of the
modulating pressure control valve. The seal gas supply
shutoff valves and MSIV seal gas supply isclation
valves are closed during this test. The inboard and
the outboard subsystems are tested separately.

Instrument setpoints are tested by simulated signals of
sufficient magnitude to verify accuracy.

Placing an alarm or switch unit in test causes an
interlock-in-test status light to be illuminated in the
main control room, advising the control room operator
of the abnormal condition. Placing the alarm or switch
unit back in service extinguishes the interlock-in-test
status indicating light.

The motor-operated inboard and ocutboard MSIV seal gas
supply isolation valves can be tested during normal
power operation. However, this testing reguires
bypassing of a protective interlock (main steam line
high pressure) and requires that the seal gas supply
shutoff valve for the subsystem under test be closed.
An interlock bypass pushbutton switch has been provided
in the main control room for each inboard and outboard
MSIV seal gas supply isclation valve. Depressing this
switch accomplishes two functions:

Enables the protective interlock bypass which
allows the control room operator to open the valve

s Illuminates an indicating light to advise the
control room operator of the bypassed condition.

\ The control room operator can reestablish the
protective interlock by depressing either the "close”
or "reset"” pushbutton for the isclation valve under
test. This action also extingushes the bypass status
indicating lamp. See Figure 7.3-17.

SacS power s ne instggmentation an trols
of t IVSS areWZowered from NE ac power
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Reactor building/outside differential pme

asses and interlocks he FRVS is inte
reactor building isol on system,

instrumentat.
the mechanical

qguipment. Diversit

actuated devices -Wo additional devic
S are actuated by

aintained for the

ontrols, instrumentati®¥, and power scurces

cf the FBV y physical barriers and spatial distance.
See Section B.1.4.14 for a discussion of electrical

“r - -

§. FRVS testability - The FRVS is fully testable during
normal power operation. All FRVS recirculation and
vent system fans can be manually started from the main
control room or the entire system can be functionally
tested by manually actuating the refueling area

radiation monitoring system high-high radiation trips.
See Figures 7.3-18 and 7.3-16.

FRVS environmental consideration - All instrumentation
and controls are_selected to meet the normal, ac
and post-acciden

temperature, radi
their respective 1

on, and vibrati
tions. See Sec

points, see Cha

fation Isclation

RBVIS functio
isolates the re
fueling area a

- The RBVIS, a
tor building £
1dent so that

ubsystem ©f the
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RBVIS testability - The RBVIS is fully testable during
normal power operation. The isoclation dampers operated

by the RBVIS can be individually tested from the main
- contrcl room, or the entire system can be functionally
. tested by manually actuating the reactor building

l
radiation monitoring system high-high radiation trips.
See Figures 7.3-18 and 7.3-19,
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: L comp.ex. Th
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ENNAINEEY
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n of SSWS loop B

the RSP. S
dentified o

SSWS testability - The SSWS is fully testable during
normal power operation. System redundancy is such that
an entire loop can be placed out of service for testing
without disrupting normal plant operation. All] safety-
related alarm or switch units are supplied with on line
testability and when placed in test, signals are
provided to the main control room to indicate the in-
test status and, where applicable, that a protective
interlock has been bypassed. Al) system setpoints can
be checked by insertion of simulated signals of
sufficient magnitude to verify accuracy. All Ssw
pump/valve interlocks can be verified by normal plant
operations such as starting up and securing the system.

designed with

R0 the nuclear
regquired amou
otection of ¢t

pents of syste
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Instrument
'3 and
Instrument

rhematipm
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e. SACS testability - Tne SACS is fully testable during
normal power operation. System redundancy is such that
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an entire loop can be placed out of service for testing
without disrupting normal plant operation. All safety-
related alarm or switch units are supplied with on-line
testability and when placed in test, signals are
provided to the main control room to indicate the
in-test status and, where applicable, that a protective
interlock has been bypassed. All system setpoints can
be checked by insertion of simulated signals of
sufficient magnitude to -verify accuracy. Total system
functional operation can be verified by shifting the
sSystem lineup as necessary to observe proper operation
of all SACS components.

Teds 7. %.17.3 Class 1E Power Systems
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&, PCIGS testability = The PCIGS is fully testable during
normal operation. Each PCIGS compressor train is

capable of supplying the entire PCIGS locad requirement.
This allows for securing one entire train for

maintainance. All system setpoints can be checked by
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inserting simulated signals of sufficient magnitude to
verify accuracy. PCIGS valve and compressor train

functional operation can be verified by startup and
normal operation of the system.
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In the eve that the main
uninhabitab CACWS loop B

e remote shidown panel (RSP
Opgration from Mge RSP is total
and\all CACWS looN\ B automatic in
disalled when the nnel B RSP tra
placed\in the "Emergdgcy” position.

ntrol room hecomes
n also be 1 ated from
(see Section E1:8).
operator contrinled
iation signals e
fer switch is

CACWS loop can be manuaNy initiated lo
{QCkup to opd&gation of CACwWN loop B from th

CANS loop A al pump and ,ller controls
idenNfied on Tale 7.4-3.

i —

e. CACWS testability - The CACWS is fully testable during
normal power operation. Operability of initiating
circuits can be verified by manual testing of the pumps
and chillers as follows:

¥, Manually start and stop pumps and chillers using
handswitches located in the main control room
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2. With the system in a1 normal operating lineup, stop
one of the fan units associated with the running
chiller and chilled water circulating pump pair
and observe that the standby chiller and chilled

water circulating pump pair and its associated fan
units start.

All CACWS setpoints can be checked by insertion of
simulated signals of sufficient magnitude to verify
accuracy. All CACWS alarm and/or switch units are
provided with on-line testability and when placed in
test provide a signal to the main control room to
indicate the in-test status and alsc nrovide an input,
where necessary, to indicate that a protective
interlock is in test. See Figure 7.3-23.
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RBEAC testability - The RBEAC system is fully testable

during normal power operation. Operability of
initiation circuits may be verified when the applicable

unit cocler fans are operationally tested. The units
may be manually tested using handswitches located on
remote control panels.  RBEAC system setpoints can be
checked by insertion of simulated signals of sufficient

magnitude to verify accuracy.
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% i ABCA-HVAC testability -~ The ABCA-HVAC is fully testable
during normal power operation. Operability cf the CERS
fans and the CASE fans may be verified by tripping the
low flow switch of an operating unit and verifying that
the standby unit starts and the operating unit secures.
Setpoints may be checked by insertion of simulated

signals of sufficient magnitude to verify accuracy.
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7.4.1.1.3 Testability

A design flow functional test of the RCIC system may be performed
during normal plant operation by drawing suction from the CST and
discharging through a full flow test return line to the CST. The
discharge valve to the reactor vessel remains closed during the
test, and reactor operation remains undisturbed. All components
of the RCIC system are capable of individual functional testing
during normal plant operation. Control system design provides
automatic return from the test mode to operating mode i1f system
initiation is required during testing.

With the following exceptions, test controls are arranged so that
the system can automatically fulfill its safety functions:

a. Flow controller in manual mode

b. Operator-initiated closure of either or both
inboard/outboard isolation valves. An alarm sounds
when the valves are in any position other than fully
open

c. Test plug inserted and test switch in position to
interiock discharge valves. Out-of-service annunciator
alarms in the main control roem to indicate system in
"test” mode.
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Regulatory Guide 1.22 - Revision 0, Periodic Testing of
Protection System Actuation Functions - The RRCS
eguipment is designed so that integrated system testing
can be performed to verify overall system performance.

KRegu OLY WUIBE 1.Z5 = Revision 3, Seismic Design
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n. Regulatory Guide 1.118 - Revision 1, Periodic Testing
of Electric Power and Protection Systems - The RRCS is
continually checked by a solid state microprocessor
based self-test which is part of the analog trip units.
This system checks the RRCS sensors, logic, protective
devices and itself.
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i. Capability for Sensor Checks (Paragraph 4.9) - The RRCS
self-test unit automatically checks the RRCS level and
pressure sensors. The automatic check determines if
the sensor output is downscale, within normal operating
bounds, or too high. If the sensor output is found to
be abnormal, an alarm is sounded. The sensor's output
can be observed and compared at the middle bay of the
RRCS cabinet where the analog trip module diagnestic
display is mounted.

j. Capability for Test and Calibration (Paragraph 4.10) -
Each RRCS sensor provides input to an analog trip
module (ATM). The ATM electronically monitors the
incoming sensor signal level and provides the
appropriate output to the RRCS logic if that sersor
signal level goes beyond its trip setpoints. Sensor
signal level can be read at the ATM and compared toc the
known characteristics of the transmitter. Trip
setpoint can be adjusted at the ATM, and the
operability of this trip module is checked repeatedly
by the RRCS self-test unit.

RRCS sensors, logic, timers, and actuated devices are
continuously checked by the RRCS self-test unit,
meeting paragraph 4.10.

alliels DY
(Paragraph 4.11)
portions may b

service will no®
rthe system is

in protective
deenergized.

'passing (Parage?
be manually bypassed.
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QUESTION 421.23 (SECTIONS 7.2, 7.3, 7.4)

Operating reactor experience indicates that a number of failures
have occurred in BWR reactor vessel level sensing lines and that
in most cases the failures have resulted in erroneously high
reactor vessel level indication. For BWRs, common sensing lines
are used for feedwater control and as the basis for establishing
vessel level channel trips for one or more of the protective
functions (reactor scram, MSIV closure, RCIC, LPCI, ADS or HPCS
initiation). Failures in such sensing lines may cause a
reduction in feedwater flow and consequential defeat of a trip
within the related protective channel.

If an additional failure, perhaps of electrical nature, is
assumed in a protective channel not dependent on the failed
sensing line, protective action may not occur or may be delayed
long enough to result in unacceptable consequences. This depends

on the logic for combining channel trips to achieve protective
actions.

Identify each case where a reactor vessel water level tap or
sensing line failure concurrent with an additional random single
electrical failure induces a transient and precludes the
automatic cperation of reactor scram and/or engineered safety
feature system. For each case identified provide an evaluation
which demcnstrates how the redundancy or diversity of the plant
design provides for reactor scram or safety system operation
within acceptable limits. Where manual action is regquired by the
cperators discuss the instrumentation and time available for the
operator to take such corrective action.

To reduce the conseguences of sensing line failures in
combination with a single failure in a protection channel not
cependent on the failed sensing line, a modification of the
protection system logic may be regquired.

BWROG generic report SLI-B211 indicates that early operator
action would be required to initiate either HPCI or RCIC in the
event of a loss of the reference leg connected to the level
sensor which is contrelling feedwater combined with the failure
of a level sensor, control component or power suoply bus
associated with the intact reference leg instruments. The
specific level sensors are NOS1, A, B, C, D (Figure 5.1-4) and
the buses are 125 Vdc A and B. Provide a description of the
modifications implemerted at Hope Creek as a result of this
concerr. or provide justifications why the modifications discussed
in the generic report are not necessary to reduce the conseguence
cf sensing line failures.

C— a
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An analysis was conducted based on the following assumption that

simultaneously:
" An instrument reference line fails (breaks),
e. A single electrical device also fails (but there is no power

supply failure), and

3. There is no operator action.

S’

: -
‘" / These postulated sultifailures are beyond the design basis for the HCGS;
‘ t\ however, an assessment of the plant responses to these types of events //

Z;vus provided.

e

The instrument reference 1ines common to feedwater control and to protec-
tive system sensors were identified. A1) the various failure combina-
tions were examined. Two failure combinations that represent the worst
postulated failure paths were identified. These two failure combinations

are described in what follows. : ) : /
[t Y 4 lil\l/b’-’?‘-L~"*/

Failure Combination 1 would be tp(’?:§1urc of_the.division 1 instrument [Prrnd,
reference line connected to condensing chamber B21-DOO&A combined with a -
failure such tnanﬂ. In the analysis of

this combination, it was assumed that the manua) selection switch for

feedwater control is on the failed instrument line (division 1) and that

the operator does not switch the control to the other instrument line

(givision 2) as would be expected. This would cause the feeawater con<

troller to respond to the erroneous high-level signal by reducing the

feedwater flow. 7

o —

Following the loss of feedwater flow, the decrease of the water leve)
;3 to level 4 would initiate a low water level alarm. After the water leve)
-decreased to leve! 3, a second low water level alarm would be initiatec,
_~~ but & reactor scram would not occur due to the assumed failures.

\: o L ’ Amendment 5



When the water level decreased to leve! 2, & reactor scram would occur
due to the alternate rod insertion system, and a third low water Teve)
alarm would be initiated. The RCIC system would then automatically
start, and both recirculation pumps would trip. However, HPC] system
would be unavailable (tripped) due to the assumed failures.

Core uncovery analyses were performed using the REDY program and simula-

tions that represent the beginning-of-cycle (BOC) and end-of-cycle (EOC)
void-reactivity coefficients.

The case with the EOC void-reactivity coefficient showed that the minimum
water level would be between leve)l 1 and level 2. Figures 421.23-1 ang
£21.23-2 show the REDY plots for the cases with the BOC void-reactivity
coefficient and the EOC void-reactivity coefficient, respectively. The
case with the BOC void-reactivity coefficient showed that the minimum

water level would bLe below level 1 outside the shroud and would trigger
the closure of the MSIvs.

For the BOC void-reactivity case, a further analysis, based on realistic
assumptions, was performed to evaluate the potentia) for core heatup
This analysis applied the power history that resulted from the core
uncovery analysis until the level=2 scram signal occurred at approximate-
ly 42 seconds. After 42 seconds, the ANS 1979 best-estimate decay-heat
values were used.

}fﬁjgures 421.23-3 through 421.23~5 show the system pressure, water leve)
; inside the shroud, and peak cladding temperature (PCT), respectively, f
_calculated from the core-heatup analysis. The minimum water leve] in _the.
“reore would be 2 2 insice the
\ " his_uncovery level would result in a PCT of 450°F. Since this
\PCT is less than the initial cladding temperature of 644°F an elow |
the Z200°F Timit, these results are acceptable from an ECCS viewpo '
e+
Failure Combination 2 would be the failure of the division 2 instrument
reference line connected to condensing chamber B21-DO04B combined with a
B21-N0S7 D- or H-level transmitter failure such that it indicates a high
water leve) In the analysis of this combination, it was assumed that
the manual selection switch for feedwater control is on the failec
instrument line (division 2) and that the operator does not SWitch the [ 7.4
control to the other instrument line (division i) as would be expected ===wwm ' = -
This would cause the feedwater controller to respond to the erroneous
high-level signal by reducing the feedwater flow. Following the loss of
feedwater flow, the water level would decrease to level 4, initiating a
low water Tevel alarm. After the water leve) decreased to leve) 3, a
second low water level alarm would be initiated, and reactor scram would
occur. After the water leve) decreasec to leve) 2, 8 third low water
Tevel alarm would initiate, the HPCI system would automatically start, | ’C;e‘./
and both recirculation pumps_woUld trip. The RCIC system would be '\q -
uhavailable (tripped) due to the assumed failures !

int.

P C | B B

\
!\

'
A r\\/
lysis was performed using REDY program, and })[
ig=reactivit) icient only, since it presents

Figure 421.23-6 shows the REDY plot for this case It can be seen that

the minimum water lese! outside the shroud would be about 10 feet above
the top of the active fue) No core uncovery was found
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QUESTION 421.26 (SECTIONS 7.2, 7.3, 7.7)

Mode switch contact and mode switch operating mechanism
malfuncticons have caused inadvertent protective actions. Similar
malfuncrions could have rendered redundant channels of protective
functions inoperable. IE Information Notice 83-42 provided
notiiication of potentially significant evenis concerning mode
switch malfunctions. Section 7.2.1.1.11 of the FSAR indicates
that the reactor mode switch can pe -used to initiate a reactor
scram. Further discussion regarding the reactor mode switch
capability to bypass and enable protective functions and provide
rod withdrawal interlocks and refueling eguipmen© interlocks is
not provided in Section 7.2. Provide a detailed discussion on
how the mode switch is incorporated into the overall design,
supplemented with detailed drawings and schematics. Please
include the following:

1. ldentification of the reactor protection system, rod block,
refueling interlock and other functions important-to-safety
that are dependent on proper mode switch contact operation.

- 1dentification of the analyzed transients and accidents
where credit is taken for the operation of any function
identified in 1 above.

: I8 The surveillance actions necessary to positively verify mode
. switch contact positions, detect mode switch contact
failures and detect mode switch operating mechanism failures
for each function identified in 1 above.

2
RESPONSE e miscperation
The reactor mode switch curréntly installed at HCGS is cf the
type having the potential forimatfenceion as described i1n IE
Information Notice 83-42. This switch will be replaced prior to
fuel load with a modified switch having an identical contact
configuration and wiring scheme.

Aas Acin masll
An assessment,of the system impact of postulated mode switch

misoperations for the presently installed HCGS mode switcCheeé~

. COVIGES an 7AW addtdsinin
< evaluation of the impact of postulated mode switch misoperations

on the analyses described in Chapter 15. It identifies ngrmal
,Switch contact positions for each mode cf operation -"RUN,

SHUTDOWN, REFUEL, andé STAF! - and summarizes the system
conseguences should one or n-.re pairs of contacts misocpera:te.
All of the identified misoperations of contacts are detectable by
annunc:2tion, instrumentation checks, or surveillance tests.

-
- i - -
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| Assessment of the effects of Mode Switch Misoperations.

I.

Mode Switch Contacts 1-2, =10, 17-18, and 25-26 (Division )
through 4 respectively).

The contacts listed above are normally closed when the mode
switch is in the "RUN" position and are open in all other
mode switch positions (i.e., "SHUTDOWN", "REFUEL" and
"STARTUP").

A. 1f the contacts were to open in the "RUN" mode, then:

1. Scram or half scrams would result as K15 relays
are deenergized.

- The IRM functions would be enabled and the APRMSs
would revert to setdown trip-level scrams or half
scrams if the plant is at greater than 12% to 15%
of rated power or IRMs are upscale.

3. A rod block would be annunciated because the RPS
signals to the reactor manual contrel system wou d
racorrectly infer that the mode switch is in the
"SHUTDOWN" positien.

B. I1f the contacts were to close in the "STARTUP",
"REFUEL", or "SHUTDOWN" modes, the effects would be
similar for all three modes of operation, i.e.,

1. In all three modes, the IRM scram function would
be bypassed. This wculd not be immediately
detectable but would be detected at the time of
the weekly channel functional tests because half
scrams would not result. Weekly channel
functional tests will cover IRMs in "STARTUP",
"REFUEL" and hot and cold "SHUTDOWN".

2. Assuming two or more contact pairs fail, the
"SHUTDOWN" scram would be redundantly bypassed in
the "STARTUP" and "REFUEL" modes with no
consequence although this would not be immediately
detectable. However, if the contacts were closed
prior to going to "SHUTDOWN", either no scram or
only a half scram could result when the mode
switch 1s placed in "SHUTDOWN", assuming that the
contacts remain closed cduring and after the
transfer to "SHUTDOWN".

421.26-2 Amendment 5
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3. In all three modes (“"SHUTDOWN", "REFUEL", and
"STARTUP") the APRM setdown scram f{unction would
not be in effect, APRM setpoints would be raised
to their high setpoint level (approximately 120%
of the NB rated power). Again, this condition
would not be immediately detectable, but it could
be detected at the time of the weekly channel
functiconal tests.

4. In all three modes ("SHUTDOWN", "REFUEL" and
"STARTUP") there would be an unannunciated
capability or permission via the reactor manual
control system to move more than one control rod
according to the rod pattern control definition.
This wouid be a redundant permission in the
"STARTUP" mode. In the "REFUEL" mode, the
operator would not be directly aware of this
capability unless he attempted to withdraw more
than one rod. IThe scram-or-hali-scram—fsem=

4"""‘"1 ;m operator ﬁ verify this rod block by am '

attemptrlo withdraw a second rod after the first
contrel rod is withdrawn. In the "SHUTDOWN" imode,
the operator should be aware of such permission as
the normal annunciation of the rod withdrawal

block yould be presentgzo&—ueu&d—be—eonouedfai—ehe<-

Loz liem—it-mbove—"—

e Conclusions:

). for switch closures where the switch .S

the "ST " mode, postulated switch fail s
would result in ast a half W condition at
the time of the switc re. This would alert

| the operater RPS failuré.~—~This conclusion
| addre ailures only of mode switch r-i,ﬁg:l£¢‘\
! and 26-26 contacts.

r The potential consequences related to bypassed IRM
trips and high-setpoint APRM trips, while in the
"STARTUP" mode, are not determined in this
assessment. These are reported in a separate
evaluation.

Mode Switch Contacts 3-4, 11-12, 19-.0 and 27-28
(Divisions | through 4, respectively’.

These contacts are normally closed when the mode switch S

in the "STARTUP" position and are open in all other mode
switch positions (i.e., "SHUTDOWN", "REFUEL", and "RUN".)

$21.26-3 Amendment 5
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1. Addressing only the multiple failures of the mode switch contacts
1-2, 9-10, 17-18, and 25-26, the items of principal concern are:

a. The unannounced bypass of the IRM scram function in the
“STARTUP," “REFUEL," and "SHUTDOWN" modes.

b. The potential failure to scram by positioning the mode switch
to "SHUTDOWN."

c. The unannounced bypass of the APRM setdown scram function in
the "STARTUP," "REFUEL," and "SHUTDOWN" modes.

d. The unannounced permission to move more than one control rod
in the "REFUEL" mode.

e. The annunciated (via the removal of the signal) removal of tne
normal "SHUTDOWN" mode rod-withdrawal block.

08J:pes/107L-1
4/24/84
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preceding, the time delays relays Ki6A-D, would
also be energized such that after 10 seconds, the
second set of contacts in the shutdown scram
bypass circuitry would close. At that time, the
"SHUTDOWN" scram function would be redundantly
pypassed (i.e., already bypassed by the "RUN,
“"STARTUP" or "REFUEL" modes). When this redundant
bypass occurs, the operator would be alerted since
the annunciators would indicate "RPS Mode Switch
Shutdown Scram Bypass”.

4. 1f the switch were in the "REFUEL" mode, a
redundant mode-switch permissive signal to allow
bypass of the high water level trip function on
the scram discharge instrument volume would occur
with no consequence. However, if the permissive
signal does exist in the "RUN" or "STARTUP" mode,
the bypass switches for the SDV high water level
trip must have been incorrectly placed in the
bypass position. This switch placement is

-abnormal for these modes. Such bypass 1is
annunciated and would i1nitiate a rod withdrawal
block at the same time.

Conclusion:

.Addressing only the failure modes of the mode-switch

contacts 7-8, 15-16, 23-24 and 31-32, the items of

principal concern are the annunciated bypasses of the

MSIV closure scram function and steam-line low pressure
isolation function when the switch is in the "RUN’

mode. Ten seconds later the operator would receive an
additional input that something is wrong with the RPS

when the annunciation system indicates that the "RPS

mode switch shutdown scram bypass” is in efiect. A st ibmeni

y. Summary and Conclusions of HAs Prede Su~lh Trumeptolin 2 A

All failure modes for the mode switch contacts where
contacts open that should be closed would result in
scrams or half scram depending on the number of
contacts that are cpen. At the same time, for
conditions of operation where steam line pressure 1is
low, isclations of the main steam lines would occur.

In the "STARTUP", "REFUEL", and "SHUTDOWN" positions of
the mode switch, contact closures of the contacts that
should be open, (i.e., contacts 1-2, ¢-10, 17-18 and/or
25-26) would result in a bypass of the IRM scram
function in one or more of the RPS channels and also
would result in raising the setpoint of the normally

421.26-9 Amendment 5
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se:down APRM high flux scram function from 15% to 118%
in one or more of the RPS/NMS channels.

In item B above, although the mode switch failure,
(i.e., contacts closing), would not be immediately
appatent to the plant operator, the failure would be
detected during the weekly IRM and APRM channel
functional tests. If these s were performed prior
to the power increase and afte ransfersingithe moae
switch to the "STARTUP” pcsxtxo then the IRM channel
functional tests would detect the failures because no

half scram would result. she—propeoed—;ccha+ee+~;

In the "RUN" pesition of the mcde switch, contact
closures of the contacts that should be open, (i.e.,
contact closures of all contacts other than 1-2, $-10,
17-18 and 25-26) would result in the bypass of one or
more RPS trip channels related to the MSIV closure
scram functions and would alsc result in the bypass of
one or more NSSSS trip channels related to the steam-
line low pressure isclation function. Concurrent with
the incorrect mode switch contact closures, there would
be annunciations that cne or more of the RPS MSIV
closure scram trip channels have been bypassed. If
contacts 7-8, 15-16, 23-24 and/or 31-32 were to close,
then the operator would receive additional information
that someching is wrong approximately 10 seco“-s after
the contacts clese with the annunciation :ha: there is
"RPS mode switch shutdown s¢ ram bypass”

Closure of several sets of \contacts can bypass the
"SHUTDOWN" mode scram functio If the contacts remain
closed during and after transfer of the mode switch to
the "SHUTDOWN" position, such closed contacts would not
‘;«»«.z%L ~allow a scram to occq; That is, only a half scram or
pioeiTLicrimsy no scram wou.ld result. This fact would b§¢; mmediatel %z&
o 7 apparent to the '*pe"a"or TA:;.LJJ;, L acrore ,oa.z/w» »-ch
TITE A oy o of rtial Lrsshid o T . v e
¥ In the "REFUEL" mode, closure of the mode switch
contac.s 1=2,,3-4, 25- 26 ancd/or 27-28 would negate the
normal’ ';,uel mode restriction of the "all rods in
first, and would allow the

Amendment 5




HCGS FSAR 4/84

movement cf any number of rods within the rod pattern
definition existing at the time. This fact would not
be apparent to the operator if contacts 3-4 and/or 27~

28 were closed.’

G. in the "SHUTDOWN" mode, closure of the mode switch
contacts 1-2, 3-4, 5-6, 25-26 7-28 and/ao G- auld
remove the normal’®od withdrawal blocC
associated with this mode. This fact would be apparen
to the operator because the window for the normal rod
withdrawal block annunciator would be extinguished, and
its change of state would alert the operator.

m. “:‘.'d-blw‘t fmf'lini:j restrichons are only o backup To the |
e '&ujgo-cﬁnc§Uns the wmanual pesitioning of reds. Also *ﬁﬁl

e R e et e poctdure o rdie 42 cporaio

atias the Brst 18 widdeassn, "Jdomptng fo wrth draw ¢ calord {
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INSERT B

Evaluation of the Impact of the Effects of Mode Switch Misoperation

on the Lhapter 15 Analyses.

A
g W\

The potential impacts of the effects of mode switch misoperation on
the analyses of transients and accidents presented in Chapter 15
were evaluated. The focus was on certain specific events because
of previously expressed NRC concerns with thos. events or because
the events might impact the TImiting transients. These specific
events were classified into two groups according to the
consequences of mode switch misoperation.

1. The Evaluation of Group 1 Events
The events in Group 1 include:
a. The abnormal startup of an idle recirculation loop.

b. The failure of the recirculation flow controller
with increasing flow.

- Bs A rod drop accident.

These are events for which the concern is related to the
bypass of the scram function of the intermediate range monitor
(IRM) while the mode switch is in the "STARTUP," "REFUEL," or
“SHUTDOWN" positions. This would also raise the scram
setpoint of the average power-range monitor (APRM) from the
15% “"startup” value to the 118% "run" value, which corresponds
to the analytical limit of 121% used for the analyses of
Chapter 15 transients and accidents.

None of the Chapter 15 analyses of the events in Group 1 takes
credit for either the IRM scram function or the APRM scram
function with the setpoint setdown to the 15-to-25% level.
Events a and b of Group 1 were analyzed from a "RUN"-mode
power condition since the Chapter 15 analyses are initiated
from about 55% power and 38% core flow. In the "RUN" mode,
the IRM trips are bypassed and the APRM flux scram-setpoint is
approximately 118% (121% analytical limit). The rod drep
accident analysis was initiated from 0% power, (50% rod
density); consequently, the mode switch would be in the
"STARTUP" position.

No impact would result from the misoperation of the mode
switch in the “"REFUEL" or "SHUTDOWN" modes.

A. For the analysis of the abnormal recirculation-loop
startup transient, no creditwstaken for the flow
reference in the scram for high neutron flux. The high
neutron flux setpoint of 121% was used. The Analysis of
this event was initiated from a power level significantly
in excess of where recirculation-loop startups would

DBJ:pes/107L-2
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normally originate and corresponding to the mode switch
in the "RUN" mode. At lower power levels, the
consequences of the event would be less severe;
consequently, the impact of the mode switch misoperation
on the analysis of this event is of no significant
consequence.

The initiation of an abnormal recirculation-loop startup
transient when the mode switch is in the “STARTUP"
position would also be of no consequence since operating
procedures would require the initial power level to be
less than 15%. The resuliting power increase probably
would not cause a scram. If the resulting power leve!
were in excess of technical specification reguirements
related to power, pressure, and core flow, the operator
would take corrective action in accordance with those
requirements.

The Crapter 15 analyses of the recirculation
flow-controller failure with increasing flow were
initiated from a2 57% power and 40% core flow conditions,
with a 121% flux scram terminating the power excursion.
Similar events originating from the startup power range
of 0 to 15% power would be of lesser conseguence. Also,
at this low power level, normal operating procedures
would infer minimum pump speed with individual loop
operation. These operating conditions would lessen the
effect of a single-loop flow increase and would preclude
the event of flow control failing with increasing flow on
both loops. ;

The analysis in Chapter 15 of the rod drop event only
takes credit for the 121% APRM trip and takes no credit
for the IRM scram function. The event, 2s analyzed from
the 0% power level, is terminated by the Doppler effect
and is of significance only below about 2 to 3% power.
At high power levels, the rod drop would be less of a
problem because of the influence of the resulting steam
voids in the core on the local high reactivity.

11. The Evaluation of Group 2 Events

The events in Group 2 include:

DBJ:pes/107L-3
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5. The inadvertent closure of the main steam isolation
valve.

b. The loss of an auxiliary power transformer.

3 The break of a main steam line outside the
containment.

d. The failure in the open position of the steam
pressure controller.

dl‘-‘



These are events for which the concern is either the bypass of
the main steamiine isolation function due to low steamline
pressure by the nuclear steam supply shutoff system (NS”) in
the "RUK" mode or the loss of the position scram function of
the MSIVs in the "RUN" mode. Only the isolation function tha
should result whenever the turbine-inlet steamline pressure
drops below the (analysis) setpoint level of approximately 825
pszg is of concern. No other isolation functions of the .
NS  are impacted by the potential mcde switch misoperations.

A. The analysis of the MSIV closure event in Chapter 15 does
take credit for the scram initiated from limit switches
of the MSIY while the mode switch is in the "RUN" mode.
Potential mode switch misoperation could cause this scram
function to be bypassed while the mode switch is in the
"RUN" position. However, this bypass would be
annunciated in the control room. The operating
procedures would require corrective action since the
technical specification requirement that all four
channels for the MSIV-closure trip function be operable
in the "RUN"™ mode would be violated. Depending upon the

number of inoperable channels, the affected channels and
(/"E“‘ e& {’Le m;g‘ \ at least one trip system of the reactor protection system

dcv%rses the HEG
:m%dngaré (see
echon 8.1) , This

as the lows of ol
d comneetions,
The Jast closure of
Hie fucbine contrl
volve, & seram, and
MS1Y elosure would be
mitiated af Tme
germ of the event,
‘rrctpee+ﬁn.¢P
possi ble mus

K'c the mode twitch.

{RPS) weuld have to be placed in the tripped condition
within one hour. If both RPS trip systems were affected,
the plant would have to be placed in the "STARTUP"
condition within 6 hours.
loes
B. The consequences of thejauxiliary power, as analyzed in

Chapter 15, are also not affected by any mode switch
misoperation. ' -

C. The analysis of the main steamline break outside of the
containment does not take credit either for the low
steamline isolation signal that would probably result
from low steamline pressure or for the scram from MSIV
closure. In this analysis, the event is initiated at the
Level 3 scram to start out with a minimum inventory. At
about 0.5 seconds into the event the isolation, is assumed
to be initiated because of high steamline flow. Although
t1is is not addressed in the analysis, a2 level-8
nigh-water turbine t=ip would be expected due to sudden
deoressurization.

D. Failuyre of the steam pressure ccntroller in the open
pcsition would result in a level-8 high-water turtine
trip, which would initiate a scram and a recirculation
pump trip. Since the depressurization would be limited
to the capacity of the turbine bypass, the low-pressure
isolation would be delayed to beyond a minute. Since an
anrunciation in the control room would have alerted™o
the bypass of the isolation function, the operator would
be prepared to actuate MSIV closure manually should this
event occur.

DBJ:pes/107L-4
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111. Conclusion of the Event Evaluations

Conclusions from these evaluations are that all misoperations
of the mode switch are detectable by one or more of the
following means.

A. The operator would be immediately aware of a problem
because of the annunciation of bypasses that should not
exist for the given postion of the mode switch., All mode
switch misoperations that might impact the severity of
consequences of transients and accidents analyzed in
Chapter 15 are in this category. Hence, the probability
of a transient occuring before the operator takes
corrective action would be extremely low.

B. The operator would be immediately aware of a problem in
the RPS because of scrams or half scrams, which are aliso
annunciated.

C. The remaining modes of mode switch misoperation would be
detected during the weekly channel functional tests of
the NMS channel inputs to the RPS. If these tests were

- performed prior to the power increase and after the
transfer of the mode switch to the "STARTUP" position,
the IRM channel functional tests would detect the
failures because no half scram would result.

3. Surveillance Actions Necessary to Detect Mode Switch Misoperation

The proposed technical specification requirement is that the IRM
channel functional test and the APRM channel functional test be
performed within 24 hours prior to startup, if it has not been
performed in the previous seven days. Also, weekly surveillance
should be required when the "HOT STANDBY" condition has been
maintained for long periods of time.

DBJ:pes/107L-5
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QUESTION 421.30 (SECTION 7.3)

Provide a detailed response to the concerns addressed by IE
Bulletin B0-06 (Engineered Safety Feature (ESF) Reset Controls)
issued to operating reactors March 13, 1580. For all safety~
related equipment which does not remain in its emergency mode
following an ESF reset, provide adequate justification for the
change of state of each piece of equipment or proposed corrective
actions to prevent such changes (e.g., eguipment returning to its
normal operational status).

RESPONSE

The HCGS non-NSSS ESF and EAS systems were evaluated against the
concerns of IE Bulletin 80-06 and no discrepancies were
identified.

Section 7.3.2.2 has been revised to include a statement
addressing the concerns of IE Bulletin B0-06.

The response to NUREG-0737 Item 11.E.4.2 in Section 1.10 provides
additional information on this issue relating to primary
containment isoclation.

A review of current NSSS ESF system design documents for the HCGS
identified the following ESF equipment as being capable of
automatically returning to its normal (nonemergency), or pre-
actuated condition subseguent to the cdisappearance of the trip-
actuating signal(s), and the manual initiation of the associated
system reset. This ESF equipment reset action appears to
conflict with the intent of NRC's IE Bulletin No. 80-06, "ESF
Reset Controls,” issued to operating-reactors March 13, 1980.

HCGS ESF equipment reset design conflicts with IE Bulletin B80-06
in the following areas:

B21-F013 A through E, Reactor Safety/Relief Valves (5 for
ADS)

SV-4310 and SV-4311, Reactor Water Sample Valves,
Inboard/Outboard

E11-F079, A/B RHR System Sample Line Isolation Valves,
Inboard

E11-F080, A/B RHR System Sample Line Isolation Valves,
Outboard

E41-F002 and FO03, HPCl Turbine Steam Supply Isclation
Valves, Inboard/QOutboard
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E41-F042, BPCI Pump Suction Valve from Suppression Chamber
ES1-F03), RCIC Pump Suction Valve from Suppression Chamber

ES1-F007 anéd FOOE8, RCIC Turbine Steam Supply Isclation
Valves, Inboard/QOutboard

Although the initiation of an ADS reset returns the safety/re.ief
valves B21-FO13A through E to their closec position, this
deliberate, predefined operator action to expeditiously close the
relief valves and prevent or limit inadvertent reactor
depressurization 1s considered an allowed exception to IE
Bulletin BO~-06 compliance.

Compliance of the remaining valves identified above, with the
exception of the SRVs, with IE Bulletin 80-06 will be complete
when the design modifications dictated by the resclution of TMI

Iter ]11.E.4.2 are complete. Modifications will be completed
cier to fuel load. g
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QUESTION-#3luge (SECTION 7.3)
i

The informati e ted in FSAR Table 7.3-15, "Variable

Monitored Applicability Matrix for System Actuated to Provide
Protective Actions,” is inconsistent with the system descriptions

of FSAR Section 7.3. As an example, only three variables are e
shown as aplicable to PCIS when according to the staff review, it
should be five variables. Correct and update Table 7.3-15 so

that it is consistent with the system descriptions.

RESPONSE

Table 7.3-15 has been revised to be consistent with Section 7.3
system descriptions.

Note 7 has been added to Table 7.3-15 identifying that manual
initiations are not included in the table.
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QUESTION 4£21.35 (SECTION 7.3)

Section 7.3.2.1.3 of the FSAR includes a discussion of how the
Hope Creek design conforms to the recommendations of Reg.

Guide 1.62. This discussion does not include the permissive
logic. From the staff's review, it appears that the logic for
manual initiation fcr several Engineered Safety Feature (ESF)
systems is interlocked with permissive logic from various
sensors. In some cases it appears that the permissive logic is
dependent upon the same sensors as those used for automatic
initiation of the system. It is the staff's position that the
capability to manually initiate each safety system should be
independent of permissive logic, sensors, and circuitry used for
automatic initiation of that system. ldentify each safety system
at Hope Creek which is interlocked as described above and provide
proposed modifications or justification for the existing design.

RESPONSE
Non-NSSS: "

The HCGS non-NSSS ESF systems (as defined in Section 7.3.1) are
as follows:

a. Primary cortainment isclation system (PCIS)

b. Contiinment atmosphere control system (CACS)

e. Main control room habitability and isolation system (MCRHEIS)
d. Main steam isclation valve sealing system (MSIVSS)

e. Filtration, recirculation, and ventilation system (FRVS)

g Reactor building ventilation isolation system (RBVIS).

Of these six systems, only the PCIS, MCRHIS, FRVS, and RBVIS are
initiated automattically with the PCIS generating the initiation
signals for the MCRHIS, FRVS, and RBVIS. Therefore, the PCIS is
the only non-NSSS ESF system receiving automatic initiation
signals (see Section 7.3.1.1.5 for a discussion of PCIS
operation). Manual initiation at the system level has been
provided for the PCIS which duplicates the actions of the
automatic initiation signals. Manual initiation is net dependent
on the automatic initiation signals.

Conformance to the six pesitions of Regulatory Guide 1.62 is as
follows:

a. Position | - means have been provided for manval initiation
of the PCIS at the system level. Means have also been
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provided for manual initiation at the component level for

all components (valves, pumps) actuated by the PCIS, MCRHIS,
FRVS, and RBVIS.

Position 2 - manual initiation of the PCIS performs all
actions performed by automatic initiation.

Position 3 - the PCIS manual initiation switches are located
on Section C of the operator's conscle in the main control
room and are easily accessible to the operator. The
switches are of the armed pushbutten type similar to those
used for NSSSS manual initiation. The switch collar must be
rotated to "arm” the pushbutton which may then be depressed
to provide PCIS actuation. The arming feature prevents
inadvertent actuation of the PCIS.

Position 4 - the amount of equipment common to both manual
and automatic initiation has been kept to a minimum.
Egquipment is common from the Bailey 862 logic modules, where
the automatic and manual initiation signals are logically
combined as shown on Figure 7.3-26, through the actuated
devices. Manual initiation is not dependent on any
permissive signal common with automatic initiation logic.

No single failure within the manual, automatic, or common
portions of a PCIS channel will prevent the manual or
automatic initiation of the redundant PCIS channels.
Further, the only single failure that could affect an entire
PCIS channel on a system and component level basis would be
a loss of the Class 1E power supply to that channel. More
information on the Bailey B62 logic modules is provided in
the response to Question 421.6.

Position 5 - manual initiation of the PCIS at the system
level requires the operation of a minimal amount of
equipment as shown on Figure 7.3-26.

Position 6 - manual initiation of the PCIS at the system
level is designed such that once initiated, the protective
action goes to completion in conformance with the
regquirements of Section 4.16 of IEEE Standard 27%-1871.

ECCS

Each individual subsystem of the emergency core cooling
systems (HPCI, ADS, Core Spray, and LPCI) has a provision
for its own manual initiation. In addition, no single
failure in the initiation portion of the network of systems
will prevent manual or automatic initiation of redundant
portions of the network.
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HRCI

The HPCI system is initiated automatically by a LOCA
signal (low reactor water level and/or high drywell
pressure) or by a system-level remote manual switch.
The subsystem can alsc be initiated by use of an
individual remote manual switch for each valve
including the turbine-driven pump. In all initiation
modes, the system is prevented from operating by high
water level (Level B8) using one-ocut-of-two-twice logic
circuitry.

ADS

The ADS function is initiated automatically by a LOCA
signal (low reactor water level and high drywell
pressure) or by system-level remote manual switches.

In either mode, the ADS valves are prevented fronm
opening unless both pumps in either of ths twa core
spray loops, or any of the four RHR pumps, are running.
In addition, each inidividual ADS valve can be opened
manually without restriction from permissive sensors.

LPCI and Core Spray

Low pressure coclant injection (LPCIl), an operating
-mode of the residual heat removal (RHR) system,

consists of four independent and redundant loops. Each
loop contains a separate suction path from the
suppression pocl, a motor-driven pump, necessary
control and instrumentation devices and valves, and a
separate injection path that discharges directly inte
the reactor. Each loop is assigned to a separate
electrical safety division. Logic and motive power for
each division is supplied from safeguarded power
sources within that division. Each safety division is
fully separated (including instrumentation, controls,
and power cables) from each of the other safety
divisions as required by the HCGS electrical separation
criteria. Each LPCI pump will supply 100% of the
loop's design flow.

The following discussion describes the initiation and
operation of the A LPCI loop only. The three remaining
loops are initiated and operated similarly, and each
loop is initiated and operated independently of the
other loops. The A LPCI loop is automatically
initiated when a LOCA condition (reac:or vessel low
level or containment high pressure coincident with
reactor low pressure) exists. LPCI can be manually
initiated from the control room by arming and
depressing the loop initiation switch.
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a LOCA condition (low reactor vessel level or high
drywell pressure coincident with low reactor vessel
pressure) exists. The A core spray loop can also be
manually initiated by arming and depressing the A and C
core spray initiation switches (B and D switches for
the B loop!.

Upon receipt of either the above loop initiation
signals in their respective divisions of initiation
logic, the A and C core spray pumps start
automatically, the core spray test return lines tec the
Suppression pocl are automatically isclated, and a
signal to open the inboard and outboard loop injection
valves is initiated. However, the inboard and outboard
injection valves are interlocked to prevent opening if
reactor pressure is greater than the core spray piping-
design maximum pressure (determined by monitoring
reactor pressure) or if power is not available at the
4-kV bus to which the A core spray pump 1s connected.

When the 4-kV bus is energized and reactor pressure has
decreased to below the core spray piping-design maximum
pressure, the injection valves will automatically open.

Each of the components in the core spray flow path can
also be manually operated from the control room by
means of the component's individual control switeh.
-Again, the injection valves are interlocked to prevent
opening if reactor pressure is greater than core spray
piping-design maximum pressure. The interlocks and
control devices used in this manner are the same as
those used for automatic operation.

Each loop of either core spray on LPCI in itself if not
designed to sustain a single failure and still perform
its design functions. Single failures such as loss of
one division of safeguarded power, logic circuitry
failure in one division, or an instrument failure in
one division can disable one loop of core spray and/or
one loop of LPCI, including the manual and automatic
operation of these loops. For a design basis accident
coincident with a worst case single failure, the most
demanding and limiting scenarios for low-pressure ECCS
are:

, A pipe break that is not part of the low-pressure
ECCS and a single diesel generator failure. Three
LPCI loops and one core spray loop would rema:in.

o A low-pressure ECCS pipe break and a single diesel

generator failure. If the pipe break were in the
core spray system, three LPCI loops would remain.
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1f the pipe break were in LPCI, one core spray
loop ard two LPCI loops would remain.

For either scenario, the remaining low-pressure ECCS
loops are more than sufficient to satisfy the low-
pressure coclant flow requirements to reactor.

The above scenarics are more demanding of the low-
pressure ECCS than the failure of any one core spray or
LPCl instrument. Hence, te consegquences of a single
core spray or LPCIl instrument failure are bounded by
the conseguences for the above scenarios. Because the
low-pressure ECCS is designed with sufficient
redundancy and separation to performs its design
functions with the worst-case single failure scenarios,
no design changes are needed to reduce the conseguences
of a single failure of a core spray or LPCIl instrument.

PCRVICS

There are no interlocks involved in manual operation of the
PCRVICS. -

Containment Sgrag Mode (RHR) and Suppression Pool
Cooling Mode (RHR)

These two modes of the RHR system are only initiated
manually (no automatic initiation).

CONCLUSION

Of the ESF systems, only the HPCI, ADS, CS, AND LPCI systems
of the ECCS share permissive logic circuitry between the
automatic and system-level manual initiation logic
circuitries. The design is acceptable because the
individual subsystems of the ECCS are not required to meet
the single failure criterion. The ECCS function will be
achieved with any one of its subsystems inoperative.
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QUESTION 421.38 (SECTION 7.4)

Section 7.4.1.4 of the FSAR provides information on the Remote
Shutdown System (RSS). Attachment ! provides the Instrumentation
and Control Systems Branch (ICSB) guidance for remote shutdown
capability. The attachment provides guidance for meeting the
requirements of GDC 15. Provide supplemental information to
identify the extent that the design of the RSS at Hope Creek
conforms to the guidance provided in Attachment . Include the

following information in your discussion using drawings as
appropriate:

a) Design criteria for the remote control station equipment

including the transfer switches and separation requirements
for redundant functions.

b) Discuss the separation arrangement between safety-related
and nonsafety-related instrumentation and controls on the
auxiliary shutdown panel.

c) Location of transfer switches and the remote control
stations.
d) Description of isclation, separation and transfer/override

provisions. This should include the design basis for
preventing electrical interaction between the control room
and remote shutdown equipment.

e) Description of the administrative and procedural control
features to both restrict and to assure access, when

necessary, to the displays and controls located outside the
control room. .

f) Description of any communication systems required to
coordinate operator actions, including redundancy and
separation.

Q) Means for ensuring that cold shutdown can be accomplished.

h) Description of control room annunciation of remote control

or override status of devices under local contrel.

i) Discuss the proposed startup test program to demonstrate
remote shutdown capability in accordance with the guidance
provided in R.G. 1.68.2.

Discuss the testing to be performed during plant operation
to verify the capability of maintaining the plant 1n a safe
shitdown condition from ouLtside the control room.

wJ

k) Di: Zuss the equipment classification using the guidelines
cor.tained in FSAR Table 3.2-1.
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PON

General - Section 7.4.)1.4 has been revised to address the
concerns of GDC 19 in accordance with the ICSB guidance provided
as Attachment 1 to this question.

Specifically:

a. See Section 7.4.1.4.3.

b. See Section 7.4.1.4.3.7.

g. The transfer switches are located on the remote shutdown
panel (RSP). The RSP location is identified in
Section 7.4.1.4.5.2. See alsc Table 7.4-2 and
Figure 1.2-22.

d. See Sections 7.4.1.4.5.3 and 7.4.2.4.4.

e. Access to the RSP room is discussed in Section 7.4.1.4.5.2.
Access to other instrumentation and controls which might be
needed during a remote shutdown that are not located in the
RSP room is controlled in accordance with plant
administrative and security procedures established to allow
access only to qualified operating personnel.

~f. See Section 9.5.2.2.4.
See Sections 7.4.1.4.5.1 and 7.4.1.4.5.2.

h. See Sections 7.4.1.4.5.2 and 7.4.1.4.5.3.

i. Both the preoperational test program and the startup test
program scheduled after fuel load follow the guidance of
Regulatory Guide 1.68.2. The preoperational test program is
discussed in Section 14.2.12.1.54 and the startup test
program is discussed in Section 14.2.12.3.26. Additionally,
responses to Questions 640.18 and 640.20, addressed in
Amendment 2, provide additional clarification to remote
shutdown system testing.

, P Testing of the remote shutdown panel monitoring
instrumentation (e.g., channel checks, channel calibration)
will be performed using written procedures in accordance
with the freguencies specified in the Hope Creek Technical
Specifications.

K. See part XV of Table 3.2-1.
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421.38 ATTACHMENT 1
ICSB GUIDANCE FOR THE INTERPRETATION OF GENERAL DESIGN
CRITERIA 19 CONCERNING REQUIREMENTS
FOR REMOTE SHUTDOWN STATIONS

BACKGROUND

GDC 19 requires that equipment at aporopriate locations
outside the control room be provided to achieve a safe
shutdown of the reactor. Recent reviews of remote shutdown
station designs have demonstrated that some designs cannot
accommodate a single failure in accordance with the guidance
of SRP Section 7.4 (Interpretation of GDC-19). The
following provides supplemental guidance for the
implementation of the requirements of GDC-19 concerning
remote shutdown stations. Regquirements for remote shutdown
capability following a fire are detailed in Appendix R to

10 CFR 50. It should be noted that although GIC 1% and
AppendixX R requirements are complementary, the potential
exists that modifications to bring a design into conformance
with GDC 19 will violate Appendix R criteria and vice versa.
For example, remote manual devices for a second division of
instrumentation and controls added to satisfy single failure
requirements would not be acceptable if the added devices
were located in the same fire area as existing transfer
switches in the redundant division. 1In addition, transfer
switches added to isolate the remote shutdown equipment from
the control room fire area would not be acceptable if they
disable ESF actuation. unless this is done in accordance
with item Bé below. The acceptability of remote shutdown
stations designs given a fire {s determined by the Auxiliary

Systems Branch (ASB) as outlined in Section 9.5.1 of the
SRP.

I1CSB_GUIDANCE

To Meet GDC-19 (As Interpreted In SRP Section 7.4

1) The design should provide redundant safety grade
capability to achieve and maintain hot shutdown from a
location or locations remote from the control room,
assuming no fire damage to any required systems and
equipment and assuming no accident has occurred. The
remote shutdown station egquipment should be capable of
maintaining functional operability under all service
conditions postulated to occur including abnormal
environments such as loss of ventilation), but neeé not
be environmentally qualified for accident conditions
unless environmental qualification is reguired for
reasons other than remote shutdown. The remote
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shutdown station equipment, including indicators,
should be seismically qualified.

Redundant instrumentation (indicators) should be
provided to display to the operator(s) at the remote
shutdown location(s) those parameters which are relied
upon to achieve and verify that a safe shutdown
condition has been attained. -

Credit may be taken for manual actions (exclusive of
continuous control) of systems from locations that are
reasonably accessible from the Remote Shutdown
Stations. Credit may not be taken for manual actions
invelving jumpering, rewiring, or disconnecting
circuits.

The design should provide redundant safety grade
capability for attaining subseguent cold shutdown
through the use of suitable procedures.

Loss of offsite power should not negate shutdown
capability from the remote shutdown stations. The
design and procedures should be such that following
activation of contrel from the remote shutdown
location, a loss of offsite power will not result in
subseguent .overloading of essential buses or the diesel
generator. Manual restoration of power to shutdown
loads is acceptable provided that sufficient
information is available such that it can be performed
in a safe manner.

The design should be such that .if manual transfer of
control to the remote location(s) disables any
automatic actuation of ESF equipment, this equipment
can be manually placed in service from the remote
shutdown station(s). Transfer tc the remote
location(s) should not change the operating status of
equipment.

Where either access to the remote shutdown station(s)
or the operation of equipment at the station(s) is
dependent upon the use of keys (e.g., key lock
switches) access to these keys shall be
administratively controlled and shall not be precluded
by the event necessitating evacuation of the control
room.

The design should comply with the regquirements of
Appendix R to 10 CFR 50.
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QUESTION 421.39 (SECTIOK 7.4)

Section 7.4.1.1.2 of the FSAR provides a discussion regarding
RCIC automatic suction source switchover from the condensate
storage tank (CST) to the suppression pool yet FSAR Section 9.4
indicates that automatic switchover from the CST to the
suppression pool is only provided for HPCl. Correct this
discrepancy and provide a detailed discussion of the automatic
switchover design including the independence between RCIC and
HPCI and the precautions taken for the inoperability of these
instruments due to cold weather.

RESPONSE

Automatic switchover of the HPCI/RCIC pump suctions is discussed
in Section 9.2.6.5.1.

Section 5.2.6.5.1 has been revised to provide information on
HPCI/RCIC pump-suction automatic switchover independence and cold
weather design precautions and to show that CST low-low level
indication has been provided at the remote shutdown panel (RSP

Section 7.3.1.1.1.1 has been revised t¢c include a reference to
the HPCI valve logics.

Sections 5.4.6.)1 and 7.4.1.1.2 have been revised to provide a

description of the RCIC pump suction automatic switchover
function.

Section 7.4.1.4.5.2 has been revised to clarify the description
of the CST low-low level indication at the RSP and to clarify the
requirements for manually shifting the RCIC pump suction when
operating at the RSP. b

-

/ The only heat tracing’installed on safety-related instrument
sensing lines at HCGS for the purpose of protecting the sensing
line from freezing in cold weather is that heat tracing installed
on the level sensing line from the condensate storage tank to the

reactor building./ This heat tracing is powered from a highly
reliable battery-backed non-1E power source and is equipped with
an alarm monitoring circuit which detects loss of power to the
heat tracing or loss of thermostat. The non-1E battery-backed
power supply for the alarm circuit is separate from the heat
tracing power supply. The sensing line will alsoc be supplied
with an RTD to monitor the temperature of the process fluid in
the sensing line where the sensing line is exposed to the severe
weather conditions. This temperature indication and associated
alarm will be available in the main control room via the plant
computer.
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QUESTION 42).40 (SECTION 7.4)

Section 7.4.1.2.2 of the FSAR states that although the standby
liquid contrel (SLC) system has been designed to a high degree of
reliability with many safety system features, it is not reguired
to meet the safety design requirements of the safety systems.

Recent BWR application (e.g., Shoreham and Perry) have indicated
that all portions of the SLCS required for the injection of fluid
including the switch used to initiate the system are safety-
related and the heaters, indicater lights and alarms are not
safety-related.

Considering the information provided above, discuss in detail the
design criteria and classification of the SLC system in your
design. The discussion should include separation between
redundant portions of the SLCS.

RESPONSE

The standby liquid control (SLC) system is an independent backup
system for the control rod drive system. The SLC system is
capable c¢f shutting down the reactor from a full power condition,
anc maintaining it subcritical until the cold shutdown condition
ils achieved, without control rod movement. The SLC system is not
reguired to scram the reactor or to operate when the reactor has
been shut'down by the control rod drive system. 1In the event of
an ATWS, injection of the sodium pentaborate sclution can be
initiated manually by the operator or it is initiated
automatically by the redundant reactivity control system (RRCS).
The SLC system 1s not designed for use as a safety system because
of the large number of independent control rods available to
shutdown the reactor which provide adequate redundancy. See
Sections 9.3.5 and 15.8 for additional system information not
contained in Chapter 7.

While the injection portions ¢f the SLC system have been designed
electrically as a Class 1E, redundant system, certain safety
system design bases are not reguired and have not been
incorporated in the design (e.g., there is no system level
redundancy; that is, there is only one tank and one injection
peint and the heaters are nonredundant and are not Class 1E).
The controls and instrumentation required to perform the
injection function are redundant and the logic circuitry and
instrumentation are separated into Channels A and B so that the
failure of any single electrical component will not prevent
injection. The injection logic circuitry including the
initiation switches, pumps, and squib valves as well as inputs
from RRCS are redundant, Class 'E, and electrically and
physically separated. Details of the electrical design are
contained on the SLC system elementary diagram (7S1E409AC).
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QUESTION 421.42 (SECTION 7.5)

1f reactor controls and vital instruments derive power form
common electrical disiribution systems, the failure of such
electrical distribution systems may result in an event reguiring
operator act.on concurrent with failure of important
instrumentation upon which these operator actions should be
based. IE Bulletin 79-27 addresses several concerns related to
the above subject. You are requested to provide information and

a discussion based on each IE Bulletin 75-27 concern. Also, you
are to:

1) Confirm that all a.c. and d.c. instrument buses that could

affect the ability to achieve a cold shutdown condition were
reviewed. Identify these Luses.

2) Confirm that all instrumentation and controls regquired by
emergency shutdown procedures were considered in review.

Identify these instruments and controls at the system level
of detail.

3) Confirm that clear, simple unambiguous annunciation of loss
of power is provided in the control room for each bus
addressed in item | abcve. ldentify any exceptions.

é) Confirm that the effect of loss of power to each load on
o each bus identified in item 1 above including ability to
reach cold shutdown, was considered in the review.

5) Confirm that the re-review of IE Circular No. 79-02 which is
required by Action Item 3 of Bulletin 79-27 was extended to
\|; include both Class 1E and non-Class IE inverter supplied
) instrument or control buses. Identify these buses or
/4

confirm that they are included in the listing reguired by
Item 1 above.

s\ \ "

\t\; gtsgnsz » '
1 ML
& 7 an analysis will be conducted based on\the General Electric
Moy methodology for answering the concerns raised in IE Bulletin
< = 79-27. This methodclogy has been reviewed and approved by the
NRC via a report wri“ten for the project. The methodology

provides for a systematic and comprehensive analysis to ensure
that, in the event of a single power bus failure, sufficient
contreol room indicators, instruments, and controls exist to
achieve a cecld shutdown.

An outline of the methodology fecllows:
¥ Review the Class 'E and non-Class 1E busses including

inverters supplying power to instrumentation and controls in

42).42-) Amendment 5



HCGS FSAR 4/84

systems used in attaining the cold shutdown condition.
ldentify busses that could affect the ability to achieve
cold shutdown. Use plant operating procedures and
procedures developed for certain power bus failures to
ensure the identification of all critical power busses.

2. Identify the instrumentation and contrel devices connected
to each identified power bus. Evaluate the effects of a
loss of power to cach load, including the limiting effects
on the ability teo achieve cold shutdown.

3. Create bus trees denoting the bus hierarchy and the
cascading bus configuration of all busses that power
instrumentation and contreols the operator would manipulate
in geing to cold shutdown.

4. Determine the annunciators and alarms that would alert the
operator to a failure of any of the identified busses.

S. Determine the effects of any single power bus loss on the
ability teo continue in each particular shutdown path being
used at the time the bus loss occurs. Include the cascading
effects of any bus leoss, and consider alternate indications
and controls powered by unafifected busses that may aid the
cperator in the event of a bus loss. Identify alternative
shutdown paths available and existing procedures for
restoration of the affected bus.

6. Document the results of the analysis, providing
recommendations of hardware or procedural changes as
appropriate.

The programs described in the responses to this guestion and to
Questions 421.5) and 421.52 will be conducted as a combined
effort that will be completed by December, 1984.
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CESTION 42'.4¢ 'SECTION 7.7) IO t\?\‘?l"

Describe the installation, operation, and removal of the "star
trek"” computer syster which 1s used for start-up testing of GE,
BWR és. Include the following topics:

(1, Specificat:ons of and Qualification of electrical isclators.
p -

‘?¢' Separation criter @ for permanent and temporary wiring.

RESPONSE
Section 7.3.1.3.5 has been added to describe the HCGS startup and

transient monitoring syster (GETARS 1). This description
inzludes tne reguested i1nformation.
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QUESTION 421.51 (SECTION 7.7)

The transient and accident analyses included in the FSAR are
intended to demonstrate the adeguacy of safety systems in
mitigating anticipated operational occurrences and accidents.

Based on the conservative assumptions made in defining these
"design bases” events and the detailed review of the analyses by
the staff, it is likely that they adegquately boundsthe
consequences of single contrel system failures. To provide
assurance that the design basis event analysis for Hope Creek
adequately bounds other more fundamental credible failures,
provide the following:
~

(1) 1dentify those control systems whose failure or malfunction

could seriously impact plant safety.

(2) 1Indicate which, if any, of the control systems identified in
(1) 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.

(3) 1Indicate which, if any, of the control system identified in
(1) receive input signals from common sensors. The sensors
considered should include common taps, hydraulic headers and
impulse lines feeding pressure, temperature, level or other
signals to two or more contreol systems.

(4) Provide justification that any malfunctions of the control
systems identified in (2) and (3) resulting from failures or
malfunctions of the applicable common power source or sensor

including hydraulic components are bounded by the analyses

ml- 'and would not require action or response

béyond the capability of operators or safety systems.
RESPONSE

An analysis will be conducted based on the General Electric
methodclogy for answering NRC concerns for common power source
failures and common sensor or sensing line failures. This
methodology, which received NRC concurrance via reports for the
Grand Gulf, Shorzham, and WNP-2 projects, will be used for the
Hope Creek project. The methodology is systematic and
comprenensive anc examines control systems interations to
estatlish the limiting-case events. The consequences of single
power-source or sensin@-line failures will be evaluated with
respect to control-grade systems and will ensure the limiting-
case events are bounded by the events analyzed in Chapter 15.
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systems and working up each bus tree to the
highest common power level., At each level ex=
amine the effects the single bus failure and
the consequences of cascading bus failures on

all control systems' components.,

5. Postulate the lLimiting transient events as a
result of the combined effects analysis and
compare these events to those analyzed in

Chapter 15,

.A'v/Perforn additional transient calculata:ns
'\‘\-L “»L w ¢ —+u~s~_ l-m *»d evom T 4--

or analyses necessary to ens 4#0-;&;&»44&&5
'44a444a9—0¥054s-d:i;boundod*by those analyzed

in Chapter 15 with the assumption there is a

single active failure in a safety system re-

v ~Quired to mitigate effects of the event.
/ N

“ + 7. Document tie results of the analyses of common
o
j> power source failure, providing recommendations

as appropriate.
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QUESTION 421.52 (SECTION 7.7)

1f control systems are exposed to the environmental resulting
from the rupture of reactor coolant lines, steam lines, or
feedwater lines, the control systems may malfunction in a manner
which would cause conseguences to be more severe than assumed in
safety analyses. I&E Information Notice 79-22 discusses certain
non-safety grade control equipment, which if subjected to the
adverse environment of a high energy line break, could impact the
safety analyses and the adeguacy of the protection functions
performed by the saiety-related systems.

The staff is concerned that a similar potential may exist at
light water facilities now under construction. You are,
therefore, requested to perform a review per the 14&E Information
Notice 75-22 concern to determine what, if any, design changes or
operator actions would be necessary to assure that high energy
line breaks will not cause contrecl system failures to complicate
the event beyond the FSAR analyses. Provide the results of your

review including all identified problems and the manner in which
you have resolved them,

The specific "scenarios” discussed in the above referenced
Information Notice are to be considered as examples of the kinds
ef interactions which might occur. VYour review should cons:der
analogous interactions as relevant to the BwrR design.

RESPONSE

An analysis will be conducted based on the General Electric
methodclogy for answering the concerns raised in IE Information
Notice 79-22. The NRC has concurred with this methodslogy via
its review prepared for the Shoreham and Grand Gulf projects.
The methodology assures a systematic, comprehensive analysis of
high-energy line breaks and the conseguential control systems
failures. An outline of this methodelogy follows:

R ldentify all nonsafety control-grade systems and components
within these systems whose failure could affect the critical
reactor parameters of water level, pressure, and power.

- Establish assumptions and criteria for determining high-
energy lines and pipe break locations and for evaluating the
consequences ©f pipe breaks. Pipe whip, jet impingement,
and environmental parameters such as high temperature, high

pressure, and high humidity will be cons:dered in the
analysis.

[P

identify from appropriate plant drawings those plant
locations in which high-energy lines with postulated break
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lozations coexist with nonsafety components of control-grade
systems.

‘. Conduct a plant walkdown to verify the locations of control
system components and toc determine their proximity to high-
energy line break locations.

5. Examine, one at a time, high-energy line breaks and
establish the worst-case combined effects of each break and
the conseguential contrcl-system failures.

6. Ensure that the consequences of thecse pipe-break events are
bounded by those of the events analyzed in Chapter 15.

7. Chocse two or more of the worst-case scenarios and postulate
for each a worst-case additional failure in a safety-
related, mitigating system. Ensure that the consequences of
these new events do not fall outside the bounds of the
capabilities of safety systems or the conseguences of the
events analyzed in Chapter 15.

. Document the results of the analysis of the interactions
between high-energy line breaks and control systems and
recommend actions to be taken as appropriate.

The programs described in the responses to this question and to

Questions 42).42 and 421.51 will be conducted as a combined
~effort that will be completed by December 1984.
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QUESTION 421.54 (SECTION 7.7)

Teb'e 7.1-1 of the FSAR lists the safety-related instrumentation
and conirol systems. Nonsafety-related systems are identified in
Table 7.7-1. From a review of Chapter 15 of the FSAR the staff
has determined that the analysis of certain anticipated
operational occurrences (i.e., the feedwater controller failure-
maximum demand) and design basis accidents (i.e., recirculation
pump seizure) take credit for the operation of nonsafety-related
instrumentation and control systems. It is the staff's position
that for events classified as anticipated operational
occurrences, credit can be taken for nonsafety-related systems to
mitigate the event provided only high availability nonsafety-
related systems are being relied upon. Therefore, identify each
instrumentation and control system/component which is not
classified as safety-related but assumed in the FSAR analysed to
mitigate the consegquences of transients. Provide a justification
for the assumption of operability of this equipment based upon
system design, equipment guality, and proposed technical
specifications. 1In addition, provide a discussion on the

interfaces with the safety-related portions of the Hope Creek
design.

It is the staff's peosition that no credit may be taken for
nonsafety-related instrumentation and control systems/components
in mitigating the consequences of design bases accidents.
Therefore, identify each instrumentation and control
system/component which is classified as nonsafety-related but
assumed in the FSAR analyses to mitigate the consequences of
accidents. Either redo the analysis assuming no credit for the
operation of this equipment, or propose modifications to upgrade
the equipment to safety-related status.

RESPONSE

The focllowing nonsafety-grade systems/components may be actuated
during the course of anticipated operational occurrences
(transients) shown in Chapter 15:

a. Level 8 turbine trip

b. Level B feedwater trip

c. Turbine bypass

é Recirculation runback

e. Rod sequence contrcl system
- Red block monitor
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g. Th2 relief function of the safety relief valves.

None of these systems are required to mitigate the accidents
discussed in Chapter 15.

Table 440.33-)1 provided in response to Question 440.33 lists
transients where ncnsafety-grade systems/components are actuated
during the course of the event. The analyses for each of the
transients are based on the single-failure criterion associated
with the abnormal transients (abnormal transients are defined as
events that occur as a result of equipment malfunctions as a
result of a single active component failure or operator error)
Following this single failure, the resulting transient is
simulated in a conservative fashicn to show the response of

rimary system variables and how the various plant systems would
interact and function.

Although the analyses of certain transient events assume the

operation of specific nonsafety-grade egquipment to provide a
realistic transient signature, failures of such egquipment would
not make these eventis more thermally or pressure limiting than

‘.

the limiting accidents already addressed in Chapter 15. Periodic
testing is prescribed by the NRC's Standard Technical
Specifications for Level B8 turbine trip, Level 8 feedwater

-
e Ay |

turbine bypass, the rod segquence contrcl system, the rod block
monitor, and the relief function of the safety relief valves.
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