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Docket No.: 50-354

APPLICANT: PUBLICSERVICEELECTRICANDGASCOMPANY(PSE&G)

FACILITY: HOPE CREEK GENERATING STATION

SUBJECT: SUMMARYOFINSTRUMENTATIONANDCONTROLSYSTEMSBRANCH(ICSB)
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 I lists the current status of each agenda item. Agenda items are
identified pursuant to Enclosure 6 of the November 21, 1983, letter from
A. Schwencer, NRC, to R. L. Mittl, PSE8G. The status of these agenda items 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 listed 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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As stated
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} Docket No.: 50-354

APPLICANT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY (PSE&G)

FACILITY: HOPE CREEK GENERATING STATION

SUBJECT: SUMMARY OF INSTRUMENTATION AND CONTROL SYSTEMS BRANCH (ICSB)
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
identified pursuant to Enclosure 6 of the November 21, 1983, letter from
A. Schwencer, NRC, to R. L. Mittl, PSE&G. The status of these agenda items 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 doct:menta-
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 listed as open in the SER If the required supporting
documentation is not submitted on the docket.
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Dave Wagner, Project Manager
Licensing Branch No. 2 *
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Enclosures:
As stated
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ENCLOSURE 1

sui 4HARY OF
HOPE CREEK OL REVIEW STATUS FOR CHAPTER 7

'
(IliSTRUMEllTATIult 4 CONTRULS)

AGEi40A ITEMS

Agenda Item ilumber STATUS

421.1 resolved
2 resolved
3 resolveo
4 resolved
5 resolved

i 6 resolved
7 resolved

; 8 resolved
! 9 resolved
| 10 open
'

11 resolved
12 resolved
13 confi rmatory
14 resolved -

| 15 resolved
16 resolved
17 resolvedi

! 18 confi rmatory
19 resolved
20 resolved
21 confi rmatory
22 confi rmatory
23 confirmatory
24 resolved

! 25 resolved
26 confi rmatory.

; 27 resolved
| 28 resolved

29 resolved
30 confi rmatory
31 resolved
32 resolved

,

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



, . . . ..
.

.
- . __

*o o

-2-

Agenda Item Number STATdS

33 resolved
34 resolvec
35 open
36 resolved
37 resolved'

38 resolved
39 resolved
40 resolved
41 license condition
42 confirmatory
43 resolved
44 resolved
45 confirmatory
46 resolved
47 resolved
48 resolved|

' 49 resolved
50 resolved
51 open
52 open

! 53 resolved
54 resolved
55 resolved

( 56 resolved
! 57 resolved

'
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Date: June 26, 1984

f Location: Bechtel Offices, 8th Floor, 221 Main St., S.F.

f Subjects Hope Creek Project (Docket No. 50-354)
| * NRC ICSB Questions

Attendess: See attached sheet

Review of Questions
.

421.49 GETARS - Acceptable

Copy of the multiplexer I/O list by specific signal
assignment was given to the NRC for review. Based
on the NRC confirming signal assignment, Question
421.49 and DSER 210 will be acceptable.

421.2 GDC Conformance - Acceptable

DSER 194 - Acceptable.
~ "'

Add note 12 to Table 7.1-3 as follows:

The SSEAVS consists of the RSP Room HVAC System and
the RBEACS. The RBEACS is also part of the ESF
Equipment Area Cooling System and satisfies the
design r.equirements of that system.

.. _ , . ,
,

421.7 Regulatory Guide 1.47 - Acceptable

421.10 Regulatory Guide 1. 7 5 - Open

1. NRC ICSB will check with,PSB on acceptability of-

Chapter 8 (FSAR) references to IEEE 384-81.

2. Bechtel to add sentence identifying isolation
devices are used for computer and annunciator
inputs.-

3. GE-NPSD will furnish a description of the analysis,
methodology and date for analysis completion
justifying exemptions to Regulatory Guide 1.75.
GE will revise FSAR page 7.1-16.

421.13' Isolation Devicet - Confirmatory (DSER 189)

1. Bechtel to define maximum credible " hot short"
failure. The test report should show that the
surge testing, when completed, is in excess of
the maximum postulated credible " hot short" con-
dition as indicated in the response to this
question.

,

.

.



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

|
'

* '

.- .,

Meeting :

Pcg3 2 1

!

421.13 (Cont'd)

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.

, .

421.17 RPS Sensors in Turbine Building - Acceptable
,

'

i DSER 185 - Acceptable
:

421.19 Common Instrument Taps - Acceptable

DSER 196 - Acceptable ,

!421.26 Mode Switch Misoperations - Confirmato'ry

Confirmatory until new write-up is reviewed by the
.

: NR6 - 6/26/84.
r/10~/3'/,

421.30 IE Bulletin 80-06, ESF Reset Controls - Confirmatory

| Change last paragraph in Amendment 5 response to
! read as follows:
: _..

- .
'

j " Compliance of the remaining valves identified above,
J 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.
Modifications will be completed prior to fuel load.,,

,

i

i Will remain confirmatory until the NRC review of GE
| mods for TMI items (Containment isa) is completed

. and will be verified by the NRC during preoperational'

testing.
;

! 421.30A HPCI Seal-in - Open
|

PSE&G will verify design and advise by 6/28/84. ;

8 I

i 421.32 FSAR Table 7.3-15 - Acceptable i

.,

!
!

! (
I I

|

:

; .

\
-- . - , -
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421.38 Remote Shutdown System - Acceptable
i

DSER 200 - Acceptable

The fourth paragraph of 7.4.1.4.3.5, page.7.4-12,
will be replaced by the following:

"In the event that the RSP is lost, the design provides
for separate equipment independent of that in the RSP.
This equipment is present~ed in Table 7.4-3 and all is
designed in accordance with Class lE requirements."

.

NRC PSE&G

l

GE Bechtel. .,

_ -
._ . .

.
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Da te :. ' June 27, 1984

i Location: Bechtel Offices, 8th Floor, 221 Main St., S.F.
Subject: Hope Creek Project (Docket No. 50-354)

NRC ICSB Questions,

i

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 will confirm availability of

; the condensate storage tank. The following s tatements
; will be added:
>

In the unlikely event that the analog output of the,

!.
-

i
installed RTD becomes unavailable, administrative
procedures will provide for verification that the
sensing line is not in danger of freezing.;

i
; The technical specifications will include surveillance

requirements for testing the environmental control and
monitoring systems.at least once per year prior to the 1, __ . ._ ,

-

onset of freezing weather..

*

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

i 421.40 Standby Liquid Control Sys' tem - Acceptable

2(h in drawing 791E409AC,Deleted footnote Sheet 3.t Power supply configuration is acceptable.
j Bailey 862 discussion will be part of Question 421.35.
| 421.54 Credit for Nonsafety-Related Instrumentation in
j Chapter 15 Analysis - Acceptable

j DSER 209 - Acceptable

The following response will be added: |
i

The recirculation-runback feature of the HCGS isj

i 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-
,

t

system. Although the recirculation-runback feature is 1

simulated in the analyses of a complete loss of feedwater4

; -

> * .

n- ,m. , , - - , - ,,,n-,--,-+,.--.m, n.~,,.,,,~,,-,,---,,, , - ~ ~ ~ , , , , . , - . - , . - - - - . , , - , , , .,--e,-,. r,,- - . , - , , , - - , - - - , - , - , - , - - - - .-
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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 pressure. 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

! Roma,in confirmatory until final me thodology /is reviewed,

i and approved by the NRC.
i

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

The draft response to this question. describing the re-i ' routing of the RPV . level sensing lines requires review--

by NRC and will be discussed with Reactor Systems,

Branch and Instrumentation and Controls Systems Branch,

| on July 11, 1984 me e ting .
4

421.23 Failures in Reactor Vessel.. Level Sensing'

Lines - Confirmatory
i

j DSER 184 - Confirmatory

j 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
i added on page 421.23-2 Amendme nt 5 :
.

Failure Combination 1 would be the f ailure of the,

i division 1 instrument reference line connected to.

| condensing chamber B21-D004A combined with a f ailure
'

such that level transmitter B21-N080C indicates high
water level. In 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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421.51 Control System Failure Analysis - Open

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 discussed4

f urther on 6/28/84.
.1

i 421.6 First-of-a-Kind Instruments
.

I DS eR 19 7

For SLCS, discuss the design using :'

.
' ~

l. Bailey design schematic.

2 Bechtel f unctional logic drawings4

j 3. Ge wiring diagrams
,

Determine separation between manual and automatic
4 f unctiqns using Bailey design schematics for all Non-"-- '

' NSSS sys tems. - *

,

q D scussion of various design features for 862 logic
ill y cont ued 6/ 8/84.

\' N | fW'WC;.
' 4. fdMc+ c 4r . A ary'-

; -

sac rSco f j -

,

&&L d>&c ' ' A wAw k
ae i

-

7i .eeneu , ,
;
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Date: June 28, 1984

Location: Bechtel Offices, 8th Floor, 221 Main St., S.F.

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

Attendeest See attached sheet
*

1

Review of Questions

421.6 First-of-a-Kind Instrumentation - Acceptable (

i

DSER 197 - Acceptable I

Additional information was discussed in detail.
Insert A to the response of Question 421.6, which
is attached, will be used to revise the FSAR.

421.35 Regulatory Guide 1.62 - Open ..

DS ER 193 - Ope n

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

,

- - - 421.51 Cont'rol System Failure Analysis - Open- -

DSER 208 - Open

A clarification of the methodology to resolve this
issue is included in thg attached pages of the FSAR.-

421.42 IE Bulletin 79-27 - Confirmatory

DSER 199

Discussed 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.

421'.52 IE 7 9-2 2-HELB - Open

DS ER 2 07

A plant walkd'own has been completed. This item ,

remains open pending submittal and staf f review of :
'

this analysis. Staf f will advice whether this item )
can be considered confirmatory in lieu of "open". ;

.

a

__.___________________L__ -
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421.22 AT Power Testing - Confirmatory

DSER 186 - Confirmatory -
.

The NSSS portion of this response is considered
acceptable. The BOP portion of the response is
considered confirmatory until the final results
of the survey is submitted and reviewed by the
NRC.

421.4 Removal of Fuses for Testing - Acceptable

DBER 187 - Acceptable

GE has reviewed the NSSS systems and determined
that no fuses need to be removed and no jumpers are
used during testing . NRC considers this response
acceptable.

,

421.10 Regulatory Guide 1.75 - Separation - Open
* *

The NMS (APRMs, IRMs) and GE process radiation
monitoring system, located in the NMS panels and
participating as inputs to protection systems, will
be analysed to assure that for the worst-case
postulated single event, adequate redundancy will
remain to assure that the protective functions
provided by these devices are not lost. An amendment-. . -

will be made to FSAR page 7.1-16.

421.10a PSE6G to advise the NRC within two weeks on the
proposed course of action concerning the HMS power-

supply.
,.

421.30a IE Sulletin 80-06 - Confirmatory

ESF Roset Controls

The seal-in features for the KPCI and RCIC pump
discharge valves were reviewed. This response is
considered confirmatory based on review and accept-
ance of the final design for the NPCI pump discharge
valve.

421.9 Acceptable

421.12 Acceptable

421.14 Acceptable

421.37 Acceptable

'

.

I
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Fage 3
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42'l.46 Acceptable

421.55 Acceptable

421.41 Regulatory Guide 1.97. This would be considered a
license condition.
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RCGS FSAR 4/84

alarm panel also provides indication of fuse module
fuse failure, cooling 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 of I

|the following conditions exist in a Class 1E logic
assembly:

1) Door open -

2) Fuse module fuse failure

3) Fuse module interlock (fuse module withdrawn)

4) Power bus failure

5) Power supply failure

6) Cooling fan failure
'

7) Optic link failure (optical isolat' ion system
trouble).

High system reliability is achieved by segregating
control of field devices (e.g., switchgear, MCC, etc.)g
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 relays. This
disabling is continuously ind.icated 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 sign to the output iver relays. |

g $$Q T ~70 4 3 /* 6 | l'* * ' *

The Bailey 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
i Sections 3.10 and 3.11.

421.6-2 Amendment 5
~

.

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ __,...._.-..__-,_.-m,-. , , . . . . . ,_, __ .._ .m______.__,-m,,,m_yy.,..-,. . , , , ,,.,y,.
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The reliabi.\ity of the 862 Logic Module may also be evaluated
by reviewing three f acets 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
evaluation 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 f acet deals with the in- .,

' 'plant maintenance of the Logic Modules ability to perform by
use of surve illance.

Bailey has employed conservative methods in the design of the
862 Lcgic Module via the use of proven circuitry schemes.

dR[,E'xamplesof this is found in the voltage regulator circuitry |
A which provides power for the module. Another example - " ' '- is |DU the input buf fer circuitry. The,most prominent feature with

regards to the reliability of the module can be found in the I

,

analysis performed on ' the component items of the module which
insure the components are not ove rs tress ed . This analysis is
accomplished by using Bailey derating f actors in conjunction

- with. the Mil Std. 217C. This analysis results in conservative
stress ratio calculations demonstrating that each component is
not ove rs tress ed . All calculations are maintained in auditable

'

files at the Bailey Controls Company in Wicklif fe , Ohio. 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 switch'es
and capacitors. It is expected that disabling f ailures would

j occur less frequently.
,

I The second area which establishes confidence in the 862 Logic
i Modules design is the testing performed during the qualification

pr og r am . 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 B
to 10QR$50 and is available for audit at the Bailey Controls!

Test Lab in Wickliffe, Ohio. Buf fers driving the control output
relays are usually only momentarily energized, thus resulting

i in less stress on these components.
|

| The third area for consideration includes the testability or
| the recognition of f ailure. Although 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 console. Alrc, th; m u uivo L a uw .~duloo ayuipped-m&o

uith :.. LO C i nu t w a iv i Lv el;;; the ep;rato. uv a ivoo vf ihm ^V
c r 2 4" pc ue r r u p p li : .- In addition, during operation logic
module LEDs can be observed to check module functionability and
memory status,

i

|

|
*
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One 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 has five years of operating experience without
significant failures.

In summary, these points show the concise and deliberate actions
the Bailey 862 Logic Module (and system) employ to obtain and
maintain high reliability in its operating capability as is
evidenced by its successful operaqing history to date. The useof 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:

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

2. Review these control systems at the component level;
identifying the effects of the loss of power to each
system component and the sebsequent interactions with
other. components and systems.

3. 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 (load 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 sys,tems' components.
~

5. Postulate the limiting transient events as a result of
the combined effects analysis and compare these events
to those analyzed in Chapter 15. % % ,,.o e, ),,,, gg

6. Perform any additional transient calculations or g
analyses necessarn to ensure the pertul:ted lir.iting
++ents neeabopnd thogeagaCr*a, 'mca, edgen pyzed in Cha4ter 15,et%v'"r%vm -~^

1

DocumInt the results of the analyses of common power7.

source failure, providing recommendations as
appropriate.

B. Common Sensor or Sensing Line Failure

An outline of the methodology for the common sensor or
sensing line failure analysis follows:

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

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

t

MSE/7 /? 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
erroneous signals on each instrument ar.d 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.

5. 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
postulated events would not require actions or
responses beyond the capabilities of the operators or
the safety systems. Perform g additional transient
calculations or analyses necessary to pnsure +he%+ +M ~d r

7::t:12t:f. limiting eventt me4* bounded *by *those
- -

analyzed in Chapter 15x ~ % N "'~Wa * '3 " S ^1 " * *
.

.c.u ww ro ( r.t.g 49s h ,-c5* M E '"*B A * *# * *

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

appropriate.

The programs deschibed in the responses to this question and to
~ ~

questions 421.42 and 421.52 will be conducted as a combined
effort that will be completed by December, 1984. ,

|

.

.- |,

{b5 (k5
@

!
1

. .
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*As it is used in item 6,
for abnormal operational transients given in Section" bounded" means within the consequence

,

limits
15.0.3.1.2

of the FSAR of, if the combined probability of
occurrence of both the initiating event and the single activef a ilure
f aulta ( see Section 15. 0. 3.1 ) ,is similar to the occurrence probabilities of limiting

" bounded" means within the
. - 15. 0. 3.1. 3. -consequence limits for limitirg the. faults given in Section

.
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OUESTION 421.42 (SECTION 7.5)

If reactor controls and vital instruments derive power form
common electrical distribution systems, the failure of such
electrical distribution systems may result in an event requiring
operator action 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 79-27 concern. Also, you
are to

1) Confirm that all a.c. and d.c. instrument buses that couldc
affect the ability to achieve a cold shutdown condition were
reviewed. Identify these buses.

2) Confirm that all instrumentation and controls required by
emergency shutdown procedures were considered in review.
Identify these instruments and controls at the system level
of detar1.

- *

3) Confirm that clear, simple unambiguous annunciation of loss
of power is provided in the control room for each bus
addressed in item 1 above. Identify any exceptions.

r
s __, - 4) Confirm that the effect of loss of power to each load on

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
confirm that they are included in the listing required by
Item 1 above.

*

RESPONSE

An analysis will be conducted based c n the Cu__ __ C;%ve"Limck_ Ga;tM : ww
me e edo4egy for answering the conceris raised in IE Bulletin
79-27. This methodology has been e iewed 2nd 77-- rf by the-

NRC via a report written for the '5. O project. The methodology
provides for a systematic and comprehensive analysis to ensure
that, in the event of a single power bus failure, sufficient
control room indicators, instruments, and controls exist to
achieve a cold shutdown.

An outline of the methodology follows:

1. Review the Class 1E and non-Class 1E busses including
inverters supplying power to instrumentation and controls in

' 421.42-1 Amendment 5
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I. systems used in attaining the cold shutdown condition ys
,

' ^Tdentify btisses that could affect the ability to achievei . ,

t cold s.hutdown. ,%; pl;nt sp; :ti ; :~c"-A"", : n?
_,,..___ <__.,__..__.<,,__m.._- ___2-

v v au m ..- .....y__ _ _ _ _ . ,_ __ __ __.__.. ..

;ncure the i d:n tiZ u..i.iw.. ef ^11 ;;iticel :r r br r- .
1:banc.,

; 2. Identify the instrumen ion nd control devices connected
i to each identified pow r bus. Evaluate the effects of a
i loss of power to each loa #7 including the limiting effectsg

on the ability to achieve cold shutdown.;
^

; ;. C :;;; b;; ;;;;; d:n; ting the her '.i;;. sny ...d th
::::: din; it: ::nfig;;;ti;; ;f 211 br:::: tht :-:,

i i .;t :::ni...wu end ownt.wl; the ep;;;t;; _e ld :-!; 21 t:

3 ;;; ; m r.m f a . w . . + am,
.

! ?e. Determine the annunciators and alarms that would alert the
! operator to a failure of any of the identified busses.
3

! 45. % ;;;;in; th cf f; w. wi a, cia;1: p - r 5"- la-- e- th
j

- L. lit, t; :entin;; in ;;;h p; 010:12: chutd rn p th beir;
j :::d :t the tire the but ler : ur . Include th :::: din;
! eff;;t; ;f :ny 5 : 1;;;, 2nd ::ncid:: cit::::t: indi::ti:n
{ :nd : nt :1 p;r ::d by .:n ff :t:d 5;;;;; th;; ;;, eid th;

sp;;;t;; in th: ;v::t ;f : 5: 1;;;. Id:ntify lt: n;tiv:4

| [ ;tutdern p th: :v:il:ble 2nd ::iztin; p :::dur-- f::
:::t;;;ti;; ;f th: Off::ted bu:.

; __
_,

j 6 Document the results of the analysis, providing5 ,

'i recommendations of hardware or procedural changes as

i appropriate.
2 ;
e i The programs described in the responses to.this question and to -

<

: .

I Questions 421.51 and 421.52 will be conducted as a combined
- effort that will be completed by December, 1984.
+

i
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'

OUESTION 421.2 (SECTION 7.1) f k ) /' b-

's
'

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 provide
.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 systN;.3 identified on Table 7.1-3 differ from SRP
*

Table 7-1. These differences and justifications for the. '

differences ace identified below on a system by system basis,
f

a. Primary containment isolation system (PCIS) -

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

Iustification - The PCIS does not fall under the
--

2.,
- -.

j ; guidelines established in Regulatory Gu'de 1.47,~

Section B, for which automatic bypassed and
4 inoperable status indication on a system level

_

basis must be provided.
-

.
. The PCIS, described in Section 7.3.1.1.5, is not, A capable of being manually bypassed or placed out

! -' of service at the system level. Further, there
j are no operational bypasses associated with the

'

'
PCIS.,

1

. . Certain valves actuated by.the PCIS are provided
i.-1 with isolation override capabilities which allows'

for reopening of these valves after they have
traveled to their isolated position. This

,

'

override condition is specifically indicated in.

*

the main control room on a component (valve),

level. It is automatically removed when the PCIS4

' '

initiating signal clears. See Section 7.3.1.1.5,
3. part f.

.

b. Engineered safety features (ESF) ecuipment area cooling
! system -
|

,

|
i

-

421.2-1 Amendment 5
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1. Difference - The applicability of Regulatory Guide
1.47 to the ESF equipment trea cool'ing system.

2. Justification - The ESF equipment area cooling
system consists of the following subsystems:

.

(a) reactor building equipment area cooling
system (See Section 9.4.2)

,

-
,

(bi auxiliary building diesel area heating,
ventilation, and air conditioning (ABDA-HVAC)
system (See Section 9.4.6),

b" O (1) diesel generator room recirculation

t-CP'.
g

a C> p'Ib
'

(2) switchgear room cooling.

/
.

,4 (3) diesel area battery room exhaust, , ,

'

C' i lD (4) diesel area 1E panel room supplyd ,

d.g/
~

q"
(c) auxiliary building control area HVACi

' {, ,t
't.4

e (ABCA-HVAC) (See Section 9.4.1),-,,

,

Is ' (1) control area battery exhaust
f

A
. ._ .jf - a - (2) control. equipment room supply

bCY'g/'J " a/(d) service water intake structure HVAC (See'

{}c
a Section 9.4.7).,

,

l#grs ['([J The design of the ESF equipment area cooling
J' subsyr: ems precludes the necessity for strict

pg,d compliance with Regulatory Guide 1.47 since the-

i J, - criteria of Position 3 of the regulatory guide are
pp not satisfied in any case. However, the ESF

. t equipment area cooling systems do satisfy the
/ intent of Regulatory Guide 1.47 as described in.,

. , / the following paragraphs:
ik' ''

/ (a) reactor building equipment area coolingb d system:
'

: .:J !
' *

f (1)
,,, he '. i

remote control panel trouble alarm - a~
- summary alarm in the main control room'

-

that alarms whenever te control switches.

(on the remote control panel) for an
ECCS or SACS pump room cocler pair are
in other than the normal configuration.

of " AUTO LEAD" and " AUTO." Individual
alarms are provided on the remote
control panel annunciator.

421.2-2 Amendment 5
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.

. ' (2) manual out-of-service indication -
manual out-of-service switches and,

, indicators are provided as an
'

administrative control for use whenever
1 an ECCS or SACS pump room cooler or pair
>

of coolers must be placed out of
service. This indication is provided on

i a per 1E channel basis and is also
illuminated automatically whenever the,

associated standby diesel generatori

manual out-of-service switch is
. ' - actuated. Actuation of a manual out-of-

.! service switch also causes actuation of
a " BOP Safety System Out-Of-Service"
annunciator in the main control room.

(3) computer monitoring:
,

i) low flow on an operating unit
cooler (digital)-

ii) ECCS and SACS pump rooms.

temperature (analog)

b) (ABDA-HVAC) diesel generator room
recirculation,

.; _
- -.

,

!

(1) remote control panel trouble alarm - a
summary alarm in the main control room

4 that alarms whenever a low flow
condition is sensed on a running4 -

'

recirculation unit. This alarm.
.

; condition does not occur when the
3 recirculation unit control switch (at,

the remote control panel) is in the'

"STOP" position. This condition is
individually alarmed on the remote
control panel annunciator.

. , (2) manual out-of-service indication -
manual out-of-service switches and

-

indicators are provided in the main
, i control room as an administrative

control for use whenever a recirculation'

unit must be placed out of service.
This indication is provided on a per IE
channel basis and is also ulluminated
automatically whenever the associated,

. standby diesel generator manual out-of-9
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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j Of-Service" annunciator in the main
control room.,

(3) computer monitoring:

i) diesel generator room temperature
(analog).

^

(c) (ABDA-HVAC) switchgear room cooling

(1) remote control panel trouble alarm - a
summary alarm in the main control room.

^

that alarms whenever either of the
following conditions exist on an
operating switchgear room unit cooler:

il low flor - does not occur when the
switchgear room unit cooler control
switch (at the remote control
panel) is in the "STOP" position._

ii) unit cooler filter differential
pressure high,

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

-

(2) main ~ control room alarm /statud lights -
the following sta.tus lights are provided
in the main control room for each
switchgear room unit cooler:

il running (status)

ii) stopped (status)

ii) low flow (alarm)
(3) 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 switchgear,

-

room unit cooler must be placed out of
service. This indication is provided on,

a per IE channel basis and is also
*

illuminated 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

I

-

421.2-4' Amendment 5
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,f

M.
-

' a " BOP Safety System Out-Of-Service"3

annunciator in the main control room.
., (4) computer monitoring:

,

.

i) switchgear room exhaust temperature
(analog).

l (d) (ABDA-HVAC) diesel area battery room exhaust
(el. 148 ft.),

.

! (1) remote control panel trouble alarm - a
I i t

summary alarm in the main control room '

that alarms whenever either of the,

following conditions exist:
l

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

,

f

{ ii) exhaust fan not running

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

!

5
'"-- ' '

(2), computer monitoring:

i) exhaust fan low flow (digital)

ii) battery room exhaust temperature'

(analog)..

(e) (ABDA-HVAC) diesel area battery room exhaust.

',

(el. 163 ft-6 in.)

(1) remote control panel trouble alarm - a
summary alarm in the main control room
that alarms whenever a low flow

! condition exists on the running battery
exhaust fan. This alarm does not occur
if the exhaust fan control switch (at<

the remote control panel) is in the
.

"STOP" position. The low flow alarms
are individually indiated on the remotea
control panel annunciator.

.

(2) computer monitoring:

i) exhaust fan low flow (digital).

(f) (ABDA-HVAC) diesel are's 1E panel room supply,

*

421.2-5 Amendment 5
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:

(1) remote control panel trouble alarm - a
'-

''

summary alarm in the main control room'

that alarms whenever any of the,

;;
following conditions exist:

i
i) low flow this alarm does not-

occur if the unit cooler control
-1 switch (at the remote control

panel) is in the "STOP" position.'

:

ii) unit cooler discharge temperature
4: high or low
"

iii) unit cooler filter differential}, pressure high

These alarms are individually indicated..

on the remote control panel annunciator.
>

L2 ) computer monitoring:,

i) unit cooler 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 control room
that alarms whenever any of the
following conditions exist:.-

5 i) exhaust fan discharge low flow -'

this alarm does not occur if the,

j battery exhaust fan control switch
(at the remote control panel) is in
the "STOP" position.,

-i 11) battery room exhaust flow low - fori
each control area battery room.->

I
.

These alarms are individually indicated,

j on the remote control panel annunciator. .

1

; (h) (ABCA-HVAC) control equipment room supply
; (1)'i control area HVAC trouble alarm - an
I annunciator in the main control room
i that is actuated whenever any of the

following conditions exist on the
control e ipment room supply system:

421.2-6 Amendment 5
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.

i ' '-
il cooler unit motor malfunctiona

ii) cooler unit circuit breaker
+

: malfunction

iii) control equipment room supply'

temperature high or low.
~

| (2) main control room status lights - the..

i following status / alarm lights are
provided in the main control room for

| each control equipment room supply-

'

; cooler unit:
1

i) overload / power failure (alarm)

ii) inoperative (status)

iii) low flow (alarm)
.

iv) high filter differential pressure
(alarm)

l
v) high/ low supply air temperature

(alarm)
'

--
' '

vi) lockout (status)

vii) auto (status)

viii) start (status)
.

'

ix) stop (status)

(3) out-of-service indication - the
following conditions will actuate an

-

auxiliary building control area HVAC

-

out-of-service status light in the main
control room:

,

i) manual out-of-service
,

i ii) associated standby diesel generator-

*

manual out-of-service
.

.; iii) associated channel of control area
chilled water system out-of-service

.

iv) control equipment room supply unit
cooler locked out.

.

-

421.2-7 Amendment 5
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I

<]' Actuation of this out-of-service N
o indication also causes actua~ tion of a

c.] " BOP Safety System Out-Of-Service"
'i annunciator in the main control room.

(i) service water intake structure
4

.l (1) remote control panel trouble alarm - a
e, summary alarm is provided in the main

control room that alarms whenever any of,
' '

the following conditions exist:

k i) service water pump 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.

<
4

; ii) 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" position.,

j 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
i . high or low

j ,

i v) traveling screen motor room
<

temperature high or low.

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

i (2) manual out-of-service indication -
'i.. manual out-of-service switches and

i indicators are provided in the main'
: control room as an administrative

-

control for use whenever a service wateri,

4 pump room supply or exhaust-fan or a
1 traveling screen motor room supply fan

: is placed out of service. This
indication is provided on a per 1E
channel basis and is also illuminatedt

automatically whenever the associated,

standby diesel generator manual out-of-i

i

| 421.2-8 Amendment 5
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it-
service switch is actuated. Actuation {

-

i of a manual out-of-service switch also i
'

causes actuation of a " BOP"iSafety'

System Out-Of-Service" annunciator in
the main control room.>

Safe shutdown equipment area ventilation system !
c.

; (SSEAVS). -

4

The SSEAVS consists of two subsystems:
s

1. The reactor building equipment area cooling system,

(described in Section 9.4.2) which is also part of
'

the ESF equipment area cooling system and is
designed tb the criteria applicable to that
system. See part (b) of this response., ,

2. The remote shutdown panel (RSP) room HVAC system
(described in Section 9.4.2).

4 (a) Differences - the applicability of the
following NRC regulatory positions to the RSP
room HVAC system:

.

(1) GDC 19
'" " - - - ~ ~

(2) IEEE Standard 279-1971

(3) Regulatory Guide 1.22

(4)
i -

Regulatory Guide 1.47
'

(5) Regulatory Guide 1.53

! (6) Regulatory Guide 1.62
*

(7) Regulatory Guide 1.75,.

j (8) Eegulatory Guide 1.105
;

.; (9) Regulatory Guide 1.118

:! (b) iJustif t' tion - The RSP room HVAC system,
! as

'!
described in Section 9.4.3, is not safety-
related. The system design bases are; O) .t specifically identified in Section 9.4.3.1.3.

1 b
)-

'
; ;

i!

i{ L The above lised regulatory position are
applicable to safety systems. Since the

v

gs'gL[; instrumentation and controls of the RSP room
i

(O o HVAC system are not safety-related, strict
}G \ s>r

P#' k,' \

I

4,

ff ..M ~ '
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compliance with these regulatory. positions is
not required for this system.

d. Plant Computer Systems
)1. Differences - The applicability of the following iNRC regulatory positions to the plant computer.

systems:
|

.

(a) GDC 1 i

(b) GDC 2

(c) GDC 4

(d) IIIE Standard 279-1971 |
_

(e) Regulatory Guide 1.224

(f) Eegulatory Guide 1.47

(g) Regulatory Guide 1.53

(h) Regulatory Guide 1.75

(i) Regplatory Guide 1.105
. - . .

(j) Regulatory Guide 1.118

2. 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 of graphic
displays and alarming functions.

,

The listed NRC regulatory positions are applicable
to protection 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.

i

|
. |

'

421.2-10 Amendment 5
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OUESTION 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-338-1977 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 j

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, rr irr r---at rf " -O re-fr--=a-= h-- beer ;r :: ci 15ection 7.1.2.4.g and Table 7.1-2'

rnave oeen revised to reflect the specified date and to clarify
(the conformance situation.g

! Cfn conjunction w1__th the review described in the response t5)'

s Ouestion 421. 22,J a review a.ll LY*>erf ormed to -determine if
_ - byparses such as temporary jumper 1, the removal of fuses, or the,-

removal of connectors may be necessary for HCGS inservice
testino I -Instan wnere su cypasses ma nave to b used will[oe docu nted in a vision to his response, and discu 'onswill be p vided to 3 tify the e of these b asses. Th e

stificati vill be sed on th exceptions a horized bypo ' tion C14 o Regulato Guide 1. 8:

Temporar 'umper wi s may be ed with port le test
.

eg ment where e safety stem equ'' ment to be t ted isprovi ed with fact ties spec 'ically igned for-

connec 'on of this t t equipme Thes acilities s 11.

e consi red part of e safety stem an hall meet a 1*

t r'equir ents of this *andard, ether th portable t tequ ment is isconnected o remains nected o these
facil ies.

"b. Remo 1 of fu s or opening breaker i ermit d only
i such act n cause (1) the trip f the asso ted
pro etion sy 'em cha el or (2) the etuation (s rtup dopera 'on) of t assoc ted Class 1E oad group."

The evised re nse will e subm ted by July, 1984.
_

% stvku)MM A and 'N1t ver.u.lh w wlukd 5 $$vN rufse. Also,
.

P?ELWlMADY
^ ~ " ' " " ".

.
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- HCGS: however, equipment is qualified following the
guidelines of IEEE 323-1971 as discussed in

jSection 3.11.2. Also refer to Section 3.I'l for '

discussion of the environmental qualification program.

o. Assessment to Regulatory Guide 1.100, Seismic
Qualifications of Electrical Equipment for Nuclear
Power Plants, March 1976 - While not a design basis,
the extent of conformance-to Regulatory Guide 1.100 is'

discussed in Section 3.10.

p. 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
i appropriately separated from each other based on

instrLment 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 '

ob]ectives.
,

q. Assessment to Regulatory Guide 1.118, Periodic Testing
of Electrical Power and Protection Systems, June 1978 -
This regulatory guide, which endorses modified
IEEE 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,Fitn e foll ing

; FAart cati n or osit n L.e: The r oval o fuses
I and r br kers o pr vent t ope tion o equip..nt
i d ing e pe orma e of sts e ld be thor' ed

<

Jk- nder tric admi . strati e con ols an' appro d
--

d u r es( S. .W n.sps,. -fo GNes fim 431. 2; pro

idd%& idimdim a J-pow duh&l%.
2 fee

7.1.2.5 Independence of Safety-Related Systems
.

The safety-related I&C required to provide protective actions are
physically arranged and separated to retain the minimum required

P _L. L ]} L.lb7 % > M y

. .
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OUESTION 421.6 (SECTIONS 7.1 - 7.6),

Identify any "first-of-kind" instruments used in or providinginputs to safet
microprocessor,y-related systems. Identify each application of a

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 NSSS safety-related systems. Microprocessors are used

;

!

in the redundant reactivity control system (RRCS). While theRRCS 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 isolation of safety-related
inputs to the PMS is shown functionally in the logic diagrams and
elementary diagrams provided to the NRC and listed in Table'
1.7-3.

~

. .

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

Bailey 862 solid state logic modules - provide commona.
V signal levels, interfaces, and common logic arrays to_.

f' . provide the interface between the engineered safety0 features (EST) systems (identified in Section 7.3) and[ ,u the main control room controls and displays (identified
p in Section 7.5).g

f -

) High system reliability is achieved through the use of
[r[,qU - > uctioneered redundant power supplies for the three*:

a different de voltages utilized by the 862 logic
\.fmodules:

( V 1) 125-Vdc for interrogation of field contacts-

y |> %

+ 2) 24-Vdc for interrogation of main control room
p[ ' g controls; for powering main control room status.

; lights; for powering output driver relays,

%' ', ) 9-Vdc for powering the 862 logic modules (onboard
t :' voltage regulators control this at 5-Vdc for thes -.

f '( .[ logic and buffer circuitry).
'

N-.

,X ? ;-The integrity of each power supply is continuouslyNf d monitored and any failure is annunciated in the main-

- .s -9 control room and indicated at the summary alarm panel
^NC M i of the affected logic assembly (cabinet). .This summary,A,

'

. h$ 421.6-1 Amendment 5
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alarm panel also provides indication of fuse module
f)fuse failure, cooling fan failuare, and in which bay 1

(of the 12 bay assembly) the failure occurred.- '

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

1) Door open *

2) Fuse module fuse failure

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

,

5) Power supply failure
.

6) Cooling fan failure

7) Optic link failure (optical isolation 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 modu}e and as many
logic modules and outpbt 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 relays. This
disabling is continuously ind.icated 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.

Equipment qualification reports are referenced in
Sections 3.10 and 3.11.

| 421.6-2 Amendment 5
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:e

. . . b. Bailey 890 system - provides the interface and
isolation between the main control room, safety-related
instrumentation and the plant computer (control room
integrated display system), and the plant annunciator
system. The Bailey 890 system is also used to provide
isolation between the Class 1E indicating lamp circuits
and initiating logic circuits provided for lamp test.
The equipment is functionally described in the logie
diagrams provided to the NRC and listed in Table 1.7-3.

Equipment qualification reports are referenced in
Sections 3.10 and 3.11.

The Bailey 890 system isolation capabilities are
discussed in the response to Question 421.13.

c. Technology for Energy Corporation (TEC) Model 600
equipment - provides equipment to monitor, perform
calculations, provide outputs to operator displays, and

' prov(de signal isolation (where required) for the
following systems:

1) Suppression pool temperature monitoring system -,

described in Section 6.2.1.1.10.3,
a

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

3) Refueling floor exhaust radiation monitoring
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 isolatien capabilities are
discussed in the response to Question 421.13.

2. 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 isolation initiation
functions.

{The TEC Model 600 system is a mic. reprocessor based j,

system using Motorola 68000 microprocessors to provide

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

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

b. Suppression pool temperature monitoring syst'em (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 i

requirements of a Regulatory Guide !.97 (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 isolation (where required).- See

; item 1.c. above.

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

c. Control room integrated display system (CRIDS) - part
of 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 requirements (see,

;

Section 7.5.1.3.3).
4

| The CRIDS is nonsafety-related and isolation of safety-
related inputs is shown functionally in the logic

: diagrams and elementary diagrams provided to the NRC
i and listed in Table 1.7-3. See item 1.b. above and the
i response to Question 421.13 which discusses isolation

capabilities of the Bailey 890 system.
'

i

! d. Emergency response facility data acquisition system
the data acquisition system for the HCGS- (ERFDAS) -

!. emergency response f acilities (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
,

; isolation.
I

i The CPI RTP system isolation capabilities are discussed
in the response to Question 421.13.,

I

l

421.6-4 Amendment 5
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Startup transient monitoring system (STMS) - discussed.

- in Section 7.5.1.3.5, the STMS uses validyne Model
MC370AD-02 remote multiplexers to provide data
acquisition and signal isolation 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
421.49. *

_

i
-

_ ._.

.

.

;

,

.

421.6-5 Amendment 5
.

*
w_ m.m ry .,

___



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

;- - .~ - . . .

,

l

9

HCGS FSAR 4/84,

e

'' OUESTION 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 indication using detailed :

schematics. Include the following information on the discussion:

1. Compliance with the recommendations of Reg. Guide 1.47 and ;

Reg. Guide 1.22 Position D.3a*and 3b.*

2. The design philosophy used in the selection of . >

equipment / systems to be monitored, including auxiliary and
support systems,'

i. 3. How the design of the bypass and inoperable status
! ~ indication systems comply with Positions B1 through B6 of

{ ICSB Branch Technical Position 21. |
'

i

4. The list of system automatic and manual bypasses as it,

'- pertains to the recommendations of Reg. Guide 1.47.
! i

5. Discuss hardware features employed to provide a
.

consolidated, human factored, display of the bypassed and !'

inoperable status of EST equipment. !

RESPONSE
.

|i -

,
: -. .

1. Bypassed and inoperable' status indication has been provided ;,

on a system leve] basis for all HCGS safety-related systems i,
'

meeting the criteria established by Section B of Regulatory
' Guide 1.47. The bypassed and inoperable status indication i

. system (BISIS), discussed in revised Section 7.5.1.3.2, is i

; the result of the application o*f the regulatory positions
'

set forth in Section C of Regulatory Guide 1.47 to the HCGSi

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 is required by Regulatory Guide 1.47. These
systems are designed in accordance with the specific-

; requirements of Regulatory Guide 1.22 (including D.3a and
1 3t) to the degree stated in Section 1.8.1.22..

System design drawings showing conformance to Regulatory
i Guides 1.22 and 1.47 have been provided to the NRC under ,

Ij 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<

j Table 7.5-1.
;

'

421.7-1 Amendment 5; .
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2,3,-See Section 7.5.1.3.2 for a detailed description of the *

& 4. HCGS bypassed and inoperable status indications systems.
Compliance to BTP 21 is demonstrated in this system
description.

5. Section 7.5.1.3.2 provides a discussion of the hardware
- features employed in the HCGS design for bypassed and
' inoperable status indication. The.results of a HCGS humanfactors analysis will be provided in Chapter 18.
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OUESTION J21.10 (SECTION 7.1 & 7.2)

The staff believes that the physical separation provided in the
design of the RPS cabinets may not satisfy the requirements of
Regulatory Guid 1.75 or the plant separation criteria and is,
therefore, unacceptable. As an example, i t has been noted on
similar plants that the cabinet lighting and power circuits.
(which are not treated as associa.ted circuits) becomes associated
with C3 ass 1E circuits inside the RPS cabinets. Section 8.1.4.14
includes a brief discussion on the physical-separation provided
within panels, instrument racks and control boards for the
instrumentation and control 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
discussion the separation provided for associated circuits,
internal wifing identification and the use of common
terminations.i

RESPONSE

The HCGS RPS cabinets (10C609, 10C611, 10C622 and 10C623) meet__ .
; _ , _

the requirements of Irrr Standard 384 as modified and endorsed by
Regulatory Guide 1.75, as stated in Section 1.B.1.75. Cabinet
lighting and receptacle power circuits are physically separated
from RPS circuits by being routed in metallic conduit or by
st,ructural steel barriers.

Physical separation between non-Class 1E and Class 1E3

j instrumentation and control circuits is provided in panelc,
instrument racks and control boards in accordance with IEEE
Standard 364, as modified and endorsed by Regulatory Guide 1.75
as stated in Section 1.8.1.75. The following is a listing of
Class 1E panels, instrument racks and control boards reviewed for
the separation requirements of IEEE Standard 384:

Panels

1AC200 H,/0, Analyzer A Panel .

'

1BC200 H,/0, Analyzer B Panel !
1CC200 H,/0, Analyzer Heat Trace Panel |
1DC200 H,/0, Analyzer Heat Trace Panel

'

1AC201 SACS Control Panel A'

1BC201 SACS Control Panel B
ICC201 SACS Control Panel C
1DC201 SACS Control Panel D
10C202 RACS Heat Exchanger and Pumps Control Panel

421.10-1 Amendment 5
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1; 1AC213 Instrument Gas Compressor A Control Panel
1BC213 Instrument Gas Compressor B Control Panel
1AC215 H, Recombiner A Power Distribution Panel
1BC215 H, Recombiner B Power Distribution Panel.

1AC281 Reactor Building Unit Cooler Control Panel
1BC281 Reactor Duilding Unit Cooler Control Panel'

1CC281 Reactor Building Unit Cooler Control Panel
1DC281 Reactor Building Unit Cooler Control Panel
1AC285 Reactor Building FRVS Control Panel,

1BC285 Reactor Building FRVS Control Panel
1CC285 Reactor Building FRVS Control Panel

'

1DC285 Reactor Building FRVS Control Panel
10C286 Reactor Building Equipment Lock Ventilation
10C399 Remote Shutdown Panel
10C401 Diesel Generator Area Battery Room Panel
10C402 Diesel Generator Area Battery Room Panel
1AC420 Diesel Generator A Exciter Panel -1

130420 Diesel Generator B Exciter Panel
! 1CC420 Diesel Generator C Exciter Panel; 1DC420 Diesel Generator D Exciter Panel

1AC421 Diesel Generator A Local Engine Control Panel>

1BC421 Diesel Generator B Local Engine Control Panel
: 1CC421 Diesel Generator C Local Engine Control Panel
3 1DC421 Diesel Generator D Local Engine Control Panel
: 1AC422 Diesel Generator A Remote Control Generator Panel130422 Diesel Generator B Remote Control Generator Panel
. - _1.CC422 Diesel Generator C Remote Control Generator Paneli 1DC422 Diesel Generator D Remote Control Generator Panel
} 1AC423 Diesel Generator A Remote Engine Control Panel

1BC423 Diesel Generator B Remote Engine Control Panel,

! 1CC423 Diesel Generator C Remote Engine Control Panel
: 1DC423 Diesel Generator D Remote Engine Control Panel
j 1AC428 Diesel Generator A Load Sequencet Panel
! 1BC428 Diesel Generator B Lead Sequencer Panel
: ICC428 Diesel Generator C Load Sequencer Panel
i 1DC428 Diesel Generator D Load Sequencer Panel ;
i 1AC482 Electric Heater Control Panel 1AVH403 j13C482 Electric Heater Control Panel 1BVH403,

; 1AC483 Diesel Area HVAC Control Panel
1 1BC483 Diesel Area HVAC Control Panel
| 1CC483 Diesel Area EVAC Control Panel! 1DC483 Diesel Area HVAC Control Panel

1AC485 Control Area HVAC Control Panel,

| 1BC485 Control Area HVAC Control Panel
! 1AC486 Diesel Area Panel Room Supply System
j 130486 Diesel Area Panel Room Supply System'

1AC487 Water Chiller Panel
130487 Water Chiller Panel

i 1AC488 Chiller AK403 Power Panel
| 130488 Chiller BK403 Power Panel *

i iAC489 Electric Heater Control Panel 1AVH407
j 1BC489 Electric Heater Control Panel 1BVH407

'
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1AC490 Water Chiller A Control Panel
1BC490 Water Chiller B Control Panel
1AC491 Water Chiller A Power Panel
1BC491 Water Chiller B Power Panel-
1AC492 Electric Heater Control Panel,

1BC492 Electric Heater Control Panel,

i 1AC493 Control Panel - Auxiliary Building Diesel
i 1AC494 Control Panel - Auxiliafy Building Diesel

1AC495 Control Panel - Auxiliary Building Diesel,

! 1BC495 Control Panel - Auxiliary Building Diesel
ICC495 Control Panel - Auxiliary Building Diesel
1DC495 Control Panel - Auxiliary Building Diesel

i1AC515 Traveling Screen Control Panel i

1BC515 Traveling Screen Control Panel
1CC515 Traveling Screen Control Panel

;1DC515 Traveling Screen Control Panel
1AC516 Service Water Pump Panel

, 1BC516 Service Water Pump Panel
i ICC516 Service Water Pump Panel

IDC516 Service Water Pump Panel
1AC581 Intake Structure HVAC Control Panel
1BC581 Intake Structure HVAC Control Panel
1CC581 Intake Structure HVAC Control Panel
1DC581 Intake Structure HVAC Control Panel
10C601 RRCS Division 1 Panel

- 10C602 RRCS Division 2 Panel
" " - - '

10C604 Class 1E Radiation Monitoring Instrumentation Cabinet
'

~

100617 Division 1 RHR and Core Spray Relay Vertical Board
10C618 Division-2 RHR and Core Spray Relay Vertical Board
10C620 HPCI Relay Vertical Board
10C621 RCIC Relay Vertical Board
10C622 Inboard Isolation Valve Rglay Vertical Board
10C623 Outboard Isolation Valve Relay Vertical Board
10C628 ADS Division 2 Relay Vertical Board
10C631 ADS Division 4 Relay Vertical Board
1AC633 Post LOCA H, Recombiner A Control Cabinet
1BC633 Post LOCA H, Recombiner B Control Cabinet
10C640 ' Division 4 RHR and Coce Spray Relay Vertical Board
10C641 Division 3 RHR ar.d Core Spray Relay Vertical Board
100650 Main Control Room Vertical Board
10C651 Unit Operators Console
1AC652 1E Solid State Logic Cabinet Channel A
1BC652 1E Solid State Logic Cabinet Channel B
1CC652 II Solid State Logic Cabinet Channel C
1DC652 IE Solid State Logic Cabinet Channel D
1AC655 1E Analog Logic Cabinet Channel A
19C655 1E Analog Logic Cabinet Channel B
1CC655 1E Analog Logic Cabinet Channel C
1DC655 1E Analog Logic Cabinet Channel D
1AC657 1E Digital Termination Cabinet Channel A
1BC657 1E Digital Termination Cabinet Channel B
1CC657 1E Digital Termination Cabinet Channel C

421.10-3 Amendment 5,
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1

1DC657 1E Digital Termination Cabinet Channel D
1AC680, II Electrical Auxiliary Cabinet Channel A
1B0680 lI Electrical Auxiliary Cabinet Channel B
1CC680 1E Electrical Auxiliary Cabinet Channel C
1DC680 1E Electrical Auxiliary Cabinet Channel D

Instrument Racks
,

10C002 Reactor Water Clean-up Rack
10C004 Reactor Vessel Level and Pressure A Rack
10C005 Reactor Vessel Level and Pressure C Rack
10C009 Jet Pump Rack A
10C014 HPCI A/HPCI Leak Detection A Rack
10C01f Main Steam C/D and Recire A Flow Rack
10C013 RHR A and ADS Rack
10CO21 RHR B and ADS Rack

~

10CO25 Main Steam C/D and Retirc A Flow Rack
10C026 Reactor Vessel Level and Pressure D Rack
10CO27 Reactor Vessel Level and Pressure B Rack

'10C037 RCIC D/RCIC Leak Detection D Rack
10C041 Main Steam A/B and Recirc B Flow Rack
100042 Main Steam A/B and Recire B Flow Rack
10C069 RRR D and ADS Rack
10C20BA RCIC/ Reactor Cooling
10C211 RCIC Pump
10C212 RCI,C Pump .__,

Instrument racks are separated into channels. No two redun' dant
piped or tubed safety-related instruments are located on the same
rack.

Where a 6-inch air space cannot be maintained between
instrumentation and control circuits of different channels (both
Class 1E to Class 1E and Class 1E 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 WT65). The metallic conduit and structural steel
barriers are noncombustible materials. The nonmetallic wrap
(Siltemp) was successfully tested for use as an isolation barrier

,

(reference Wyle Laboratories Test Report Number 56669). '

| For certain types of isolation devices, barriers of the type LJhnoted above are not feasible. For these cases, requirements of f*A
'

Section .2.2.1 of I N Standard 381 are met, as follows: a // M' A '_#-;' < ~ ~ ~ " &
-

,.?16Cf' j,. J-

"The separation of the wiring at the input and output sj ' .
--,

'

terminals of the isolation device may be less than
| 6 inches (0.15 m) as required in 6.6.2 provided that it

(f il[J)F 'F
3

- '

| is not less thantthe distance etween input and output
'

I terminals. 7-
,

.; . h ( '
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Minimum separation requirements do not apply for wiringv

'[9
CN and components within the isolation device; however,s

separation shall be provided wherever practicable."

Testing, in accordance with IEEE' Standard 472 (Surge Withstand
y, Capability) will be performed to ensure that the Class lE inputs

to the isolation devices are not affected by short-circuit
failures, ground faults or voltage surges on the output side ofs,

{ the isolation devices.

The only analysis that will be nerformed to support air spaces
less than 6 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 is done using color coded insulation or insulation;

marked with color coded tape. For panel sections of one channel
only, internal wiring identification may not be done. Where
common terminations are used, the requirements of IEEE 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 II, etc., such that no single
credible event is capable of disabling sufficient equipment 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 control panel section (or local panel section o.
instrument rack) includes wiring essential to the protective
function of two systems that are backups for each othe- j

(Division I and Division II) except as allowed below: |

If two panels containing circuits of different separationa.
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 to 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
adjacent panels having closed ends.

!

Penetration of separation barriers within a subdivided panelc.
.is permitted, provided that such penetrations are sealed or
otherwise treated so that an electrical fire could not

421.10-5 Amendment 5
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reasonably. propagate from one section to the other and
destroy the protective function.

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

;

With the exception of panels 'OC608, 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 requirements of IEEE Standard 384 are satisfied.

-
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OUESTION 421.9 (SECTION 7.1)

Provide an overview of the plant electrical distribution syster
with emphasis on the reactor protection system 'i.e., reactor
trip, engineered safety features actuation and supporting
features) instrumentation including the sensors, logic, and
actuation relay power supplies and divisional separation as a
background for addressing FSAR Cnapter 7 concerns. Use on-lined;agrams and other drawings as appropriate.

RESPONSE

Section 7.1.2.8 has been added to provide the requestedinformation.

Electrical distribution is shown on the following figures:
Figure 6.3-E Single Line Meter & Relay Diagra 125 Vdc Syster

~

Figure 8.3-9 Single Line Meter & Relay Diagram 224 Vdc Systemt

Figure 8.3-11 Single Line Meter & Relay Diagram 12C Vac
Instrumentation & Miscellaneous Systems

|Figure 8.3-13 Reactor Protection System Power Supply |

.

.

I
!

|
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OUESTION 421 13 (SECTION 7.1, 7.", 7.4, 7.5 & 7,6)

Various instrumentation and control 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: .

1. Identify the types of isolation devices which are used as
boundaries to isolate nonsaf ety-related circuits f rom the
safety-related circuits or to isolate redundant safety-
related circuits.

.

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

3. Describe the type of testing that was conducted on the,

isolation devices to ensure adequate protection against the
effects of electromagnetic interference, short-circuit
failures lline to line and line to ground), voltage faults,
and/or surges.

RESPONSE

Non-NSSS:. -
, - _ . .

For part (2) of this question, " summary of purchase1

specifications" has been inferred as requiring qualification
requirements (seismic and environmental) for each isolation
system listed below. For each isolation system discussion on
seismic qualification, individual isolation devices are qualified
to Required Response Spectra (RRS) curves generated for the
device location (s). Environmental qualification is discussed for
each isolation device in succeeding paragraphs.

Electrical isolation between redundant non-NSSS safety-related
circuits and between non-NSSS safety-related circuits and non-
safety-related circuits is provided by the following:

a. Bailey Solid 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 IE isolation. The basic components of the 890 system are
input / output multiplexing modules and transmitter / receiver

: modules. Transmission is by fiberoptic cable. The
transmitter module provides 1E to non-1E isolation; the
receiver module provides non-1E to II isolation. The
fiberoptic cable provides additional electrical isolation
although it itself is not formally qualified. |

1 I

i
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Seismic qualification for this isolation system is in I
accordance with qualification procedures and acceptance
criteria defined in IIII Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.

1

This isolation 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 isolation system is designed to operate are as follows:

,

Pressure: Atmospheric plus fractional inch of H,0.

Temperature: 1040F maximum these conditions may-

400F minimum exist 24 hours per year
830F e 2cr

Relative humidity: 505 maximum (summertime)
205 minimum (wintertime)

Nuclear Radiation: 175 Rads Carbon (40 year TID)
- 88 Rads Carbon - Beta (180 day TID)

i 2.5 Rads Carbon - Gamma (180 day TID)
;

j (TID = Total Integrated Dese)

Testing in accordance with SAMA Standard PMC 33.1-1978 will
be completed by June, 1984, to ensure that.this isolationc

|
~__-' '~

system is adequately-protected against the effects of
electromagnetic interference (EMI).

(E;

n.v' Testing in accordance with IEEE Standard 472-1974 will be^'

)\"_
completed by June, 1984, to ensure that this isolation

: system is adequately protected against the effects of short-
) circuit failures, voltage faults and/or surges.
1

j b. Computer Products Inc. (CPI) Emergency Response Facilities
i Data Acquisition System (ERFDAS) this system utilizes the-

; CPI real time peripheral (RTP) system for 1E to non-1E
i isolation. The basic components of the RTP system are
i 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
j limited distance modems (MDLDM). The MDLDMs provided the 1E

to non-1E isolation. Data transmission to receiving KDLDMs
i is by twisted-shielded pairs.

i Seismic qualification for this isolation system is in
accordance with qualification procedures and acceptance,

criteria defined in IEEE Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.

,
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This isolation 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 isolation system is designed to operate are as follows:

Pressure: Atmospheric plus fractional inch of H,0
Temperature: 1040F maximum , these conditions may

400F minimum exist 24 hours per year
830F z.20F

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 Rads Carbon - Gamma (180 day TID) |

Testing in accordance with SAMA Standard PMC 33.1-1978 will
be completed by August, 1984, to ensure that this isolation

'

system 13 adequately protected against the effects-of
electromagnetic interference (EMI).

Testing.in accordance with IEEE Standard 472-1974, will be
completed by February, 1984, to ensure that this isolation<

system is -adWquately protected against the effects of short-
; __ . circuit failures, voltage faults and/or surges. These tests~ ' ~ ~

will be performed on the analog and digital surge cards and
the transmit / receive circuits of the MDLDMs.

c. Technology for Energy Corporation (TEC) Radiation Monitoring I.

System (RMS) - this system utilizes three separate isolation
methods depending upon the type.of isolation required:
1) 1E to IE isolation - for this type of isolation,

Hewlett Packard HFBR 1000 and HFBR 2001 isolators are
used. Optical coupling is used to provide the
isolation.

2) 1E to non-1E annunciator outputs - for this type of
isolation, Agastat Model EGP isolation relays are used.
Relay coil to contact separation provides the
isolation.

1

3) 1E to non-1E communication - for data transmission'

between the TEC 1E microprocessor and the non-1E host
computer, TEC Synchronous Data Link Control, serial
communications modules 600-1200 are used. Transformer
coupling provides the isolation for the transmit
circuits. Optical coupling provides the isolation for
the receive circuits.

421.13-3 Amendment 5
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Seismic qualifiction for these isolation systems is in
accordance with qualification procedures and. acceptance
criteria defined in IEEE Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.

These isolation systems are 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 these isolation systems are designed to operate are
as follows:

Temperature: 104cF maximum these conditions may
400F minimum exist 24 hours per year
760F e 20f

Relative Humidity: 505 maximum
20% minimum

Testing in conformance with Military Standards 4613 and 462
on.the effects of EMI will be completed by July, 1984.
Testing in accordance with IEEE Standard 472-1974, will be
completed by July, 1984, to ensure that these isolation
systems are adequately protected against the effects of
short-circuit failures, voltage faults and/or surges.

.

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

1) Digital 1E to non-1E isolation - for this type of
isolation, Struthers Dunn type 219, Allen Bradley model

. 700-200A12P, and General Electric model HEA99 isolation
relays are used. Relay coil to* contact separation
provides the isolation.

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

Seismic qualification for these isolation systems is in
accordance with qualification procedures and acceptance
criteria defined in I??? Standard 344-1975, and implemented

|by Regulatory Guide 1.100, Revision 1.
|

The Struthers Dunn type 219 and General Electric model HEA99
isolation 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 isolation relays are designed to operate are as
follows:

Struther Dunn Tvoe 219

.
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Temperature: 104 0F e 20F maximum
40er 2 20F minimum

Relative Humidity: 90% maximum
20% minimum

Nuclear Radiation: 200 Rads (40 year TID)
GE HEA99 ~

Temperature: 104cT maximum
600T minimum

Relative Humidity: 90% maximum
20% minimum

Nuclear Radiation: 200 Rads Gamma (40.5 year TID)

Environmental qualification as defined in IEEE Standard
323-1974, and implemented by Regulatory Guide 1.89,
Revision 0, is required for the Allen Bradley
model 700P-200A12P isolation relay. The worst-case

-

specified environmental conditions in which this isolation
relay is designed to operate are as follows:

Normal Abnormal Accident
Temperature, Minimum 400F 110*T 1480F-_, ,

--

Maximum ' 800F'

Average 690F,

Pressure, Minimum -0.25 in. H,0 -3 psig
Maximum 1.0 in. H,0 0 psig 1.0 in. H,0

.

Relative Minimum 20%
Humidity, Maximum 90% 100% 100%

Radiation, Total 8.8x108 rads 1.7x10sdose rads gamma
Duration 40 yr 180 days

The TEC model 156 analog isolators are 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 these isolators aredesigned to operate are as follows:
Temperature: 1040F e20T maximum

40cF m2cT minimum

Relative humidity: 90% maximum
20% minimum
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Nuclear rad:ation: 200 Rads (40 year TID} '

No testing was conducted on the effects of'IMI on the
Struthers Dunn type 219, Allen Bradley model 700-200A12P, or
General Ele:tric model HEA99 isolation relays. By design,these relays should be immune to the effects of EMI.

Generic EMI susceptibility and emis'sions test were conducted
on the TEC model 156 analog isolators following procedure
156-QP-04, " Electromagnetic Interference (EMI) Test for TEC
Model 156 Analog Signal Isolator Module." which.is; Appendix 3 to test report 31041-QP-01, "Opalification Test
Report for Environmental and Seismic Testing of the TEC
Model 158 Analog Isolation System." Results of these tests
are available for review at Technology for Energy
Corporation, Knoxville, Tennessee.

.

Testing in accordance with IEEE Standard 472-1974, will be
performed to ensure that the Struthers Dunn Type 219 and
General Electric model HEA99 isolation relays are adequately
protected against the effects of short-circuit failures,voltage faults and/or surges.

The following test was performed on the Allen Bradley model
700P-200A12P isolation relay to ensure adequate protection

, against t,d/or surges:he effects of short circuit failures, voltage
_

~ faults an--
*

1) Test type - 100% high potential test
2) Test characteristics - 2700 V applied for one second

between points of opposite polarJty and to ground.

Testing in accordance with IEEE Standard 472-1974, will be
performed to ensure the TEC model 156 analog isolators are
adequately protected against the effects of short circuit
failures, voltage faults and/or surges,
Equipment air lock isolation dampers HD-9450A and Be.
interlock with receiving bay door 44323A - Potter Brumfield
model MDR isolation relays are utilized to provide both non-
1E to 1E and 1E to non-1E isolation as shown below:
1) Non-1E to 1E - receiving bay door 44323A (non-1E coil)

'

permissive to equipment air lock isolation dampers HD-
9450A and B (1E contact)

'

2) 1E to non-1E - equip. ment air lock isolation dampers
HD-9450A and B (1E coil) permissive to receiving bay
door 44323A (non-1E contact)

These two relays were purchased from General Electric.

421.13-6 Amendment 5
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f. Startup Transient Monitoring System (STMS) - The
qualification requirements of isolation devices, used by the
STMS are described in Section 7.5.1.3.5.

NSSS:
s

The isolation devices used to electrically separate nonessential
and essential circuits are pursuant to the guidelines of IEEE.

'r' Standard 384. Both relay and optical isolation devices are
employed. The optical isolators utilize a fiber-optic light pipe

b..L jI
to electrically separate the input from the output. For example,

,j an essential logic signal activates a light emitting diode, the*
ff light is transmitted through the light pipe to a photo switch andI the switch changes state on receipt of the light signal andW,

'A~\'
The relay isolation devices provide the same degree of separation

either blocks or transmits.
i

L

and are used typically for control voltage separation'

applications, i.e., 120-Vae and 125 Vdc essential to nonessentialand redundant essential circuits. The relays are mounted so that
a metal barrier separates the coil from the contacts with a
minimum distance of one inch between the coil and barrier and
between the contact and barrier.
Summary of Purchase Specification: '

] a. RELAY b. ISOLATOR_ . --
_,

,

1. Design Specification 1. Bill of Material

a) MIL-R-19523
b) Contact Specification

*

c) Coil Specification -4

d) Insulation Specification
e) Design Life

! f) Reliability
,

; 2. Class 1E Safety Function 2. Purchase part
drawings 204B6186'

and 204B6188

a) Functional Specification
] b) Reliability

3. Qualification Testing 3. Qualification,

Testing

a) Ambient and Design a) Tested as
Environments a panel,

| subassembly.

( b) Application Configuration

421.13-7 Amendment 5
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l.The optical isolator'is comprised of semiconductors, resistors,
and capacitors mounted on a printed circuit board. As designed,

| this device satisfies electrical isolation requirements.
Both isolation devices satisfy the concern of susceptibility to
noise, shorts, surges, and faults. Adverse conditions affecting
the coil or the semiconductor device cannot propagate through the
isolation barrier (i.e. , metal enclosure or fiber-optic lightr

'

pipe). Conversely, adverse conditions affecting the contacts or
receiving semiconductor cannot propagate through the isolation
barrier and affect the coil or transmitting semiconductor.
Therefore, essential systems or circuits are electrically
isolated from nonessential and/or redundant systems or circuits.

Optical isolators were tested as part of the redundant reactivi'tycontrol system (RRCS) panel qualification tests. The capabilityof the optical isolators to prevent propagation of a 'faulure to
other circuits was demonstrated as follows:

The isolato:s were exposed to a maximum switch-voltage of
-Vdc or 132-Vac, at approximately 200 mA, during the RRCS

functional testing. Monitoring of other panel4

functions during these switching act-ivities showed no
detrimental effects on other circuittry. Test results aredocumented in GI files. An additional 5-kV breakdown-
voltage test wi,11 be completed by September 1984.

46b'M
~ ~~
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\w- OUESTION 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 is not possible in those plants where the turbine
building is not a Seismic Category J 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 solenoids conforms to those Sections of

'

IEEE 279 concerning single failure (Section 4.2), Quality
1 (Section 4.3), Channel Integrity (Section 4.5 excluding seismic),
i Channel Independence (Section 4.6), and Testablility

(Section 4.10). -

Further:,

1. Verify that the design includes a highly reliable power,

{ source which assures availability of the system.

2. 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
i

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
isolation devices..

.

4. Identify any other sensors or circuits used to provide input3

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

i General - Conformance to the requirements of IEEE 279 for the
j reactor protection system is discussed in Section 7.2.2.2.1.
i

t Soecificallv:

' 1. The RPS power supply is discussed in Section 8.3.1.5.
,

1*

421.17-1 Amendment 5 |

.

t

- -

^

,-- - n- , ,nn- - - - ....---..-.__.,--,,-.--.n..-. -,_.,--e , n--w-- ,n. n.---,,, _ , , , , , , ,_



,

, .

HCGS FSAR _ 4/84
.

2. 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. Each channel is run in
its own conduit to maintain separation.

Drawings showing the cable routing for these trip signals
have been previously submitted to the NRC and are listed on

! revised Table 1.7-1. The specific drawings of concern are
j as follows:

a. E-1652-1, sheet 1
b. E-1653-1

; c. E-1663-1
d. E-1664-1, sheet 4
e. E-1730-0
f. E-1750-0, sheet 1
g. E-1853-1, sheet 1 -

h. E-1863-1, sheet 1
i. E-1903-1, sheet 1

'

The f'ollowing table identifies the sensor being referenced
~

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

; Sensor Function Location

SB-25-N006A Main (Turbine) Stop valve Closure Turbine Building
2 SB-25-N006B Main (Turbine) Stop Valve. Closure _ Turbine Building.--

SB-25-N006C Main (Turbine)- Stop Valve Closure Turbine Building;

i SB-25-N006D Main (Turbine) Stop Valve Closure Turbine Building
| SB-25-N006E Main (Turbine) Stop Valve Closure Turbine Building
i SB-25-N006F Main (Turbine) Stop valve Closure Turbine Building
i SB-25-N006G Main (Turbine) Stop Valve Closure Turbine Building

SB-2S-N006H Main (Turbine) Stop Valve Cltsure Turbine Building
SB-PS-N005A Turbine Control Valve Fast Closure Turbine Building
SB-PS-N005B

1|
Turbine Control Valve Fast Closure Turbine Building

SB-PS-N005C Turbine Control Valve Fast Closure Turbine Building
| SB-PS-N005D 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 1 inch between redundant channel conduits. The only
'

credible failures that could challenge the system are: 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 (i.e., wire broken or cable severed), which would
result in a reactor trip signal being generated..

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

421.17-2 Amendment 5
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trips, which are diverse (see Sections 7.2.1.1.4 and
N 7.2.1.'1.5), would still function providing adequate reactor

protection. Further, shorting of a single sensor would not
prevent protective action by the other related sensors.

Each sensor input to the RPS 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.

_

4. The following table lists other RPS powered sensors located
in non-seismically qualified structures:

: Sensor Function Location

SB-PT-N052A Main (Turbine) Stop Valve Closure Turbine Building
and Turbine Control Valve Fast
Closure Trips Bypass

SB-PT-N052B Main (Turbine) Stop Valve Closure Turbine Building
and Turbine Control Valve Fast
-Closure Trips Bypass

SB-PT-N052C Main (Turbine) Stop Valve Closure Turbine Building
and Turbine Control Valve Fast

j Closure Trips Bypass
!

SB-PT-N052D Main (Turbine) Stop Valve Closure Turbine Building'

and Turbine Control -Valve Fast*- - - -

Closure Trips Bypass,
;

i SM-PT-N076A MSIV*-Low Steam Line Pressure Turbine Building

| Trip (PCRVICS)**
'

SM-PT-N076B MSIV*-Low Steam Line Pressure Turbine Building
| Trip (PCRVICS)**

SM-PT-N076C' MSIV*-Low Steam Line Pressure Turbine Building
Trip (PCRVICS)**

|

| SM-PT-N076D MSIV*-Low Steam Line Pressure Turbine Building
| [ Trip (PCRVICS)**

SM-PT-N075A MSIV*-Low Condenser Vacuum Trip Turbine Building
(PCRVICS)**

SM-PT-N075B MSIV*-Low Condenser Vacuum Trip Turbine Building
(PCRVICS)**,

SM-PT-N075C i MSIV*-Low Condenser Vacuum Trip Turbine Building

[(PCRVICS)**
L

|

|

421.17-3 Amendment 5
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*

,

SM-PT-N075D MSIV*-Low Condenser Vacuum Trip Turbine Building
(PCRVICS)** I

_

* MSIV = Main Steam isolation Valve
PCRVICS = Primary Containment and Reactor Vessel Isolation**

Control System
,

i

.

Conformance to the requirements of IEEI Standard 279 and
associated standards are discussed in Sections 7.2.2.2.1 (RPS
Sensors) and 7.3.2.1.2 (PCRVICS sensors).

5.kThecablesforthetripsignalsfromthesensorslistedin
3 part (4) are run in protective conduit from the sensors to'

3 the RPS control panels in the main control complex. Each
!'\j channel is routed in its own embedded conduit with a minimum

separation of at least 1 inch between redundant channel
conduits. The cable routing for these signals is shown on-

i the following drawings (listed on revised Table 1.7-1):

a. E-1804-1, sheet
v
'

b. E-1854-1-

\
c. E-1865-1s ,

'"-
d. E-1875-1 -

i.

p (! Y1),The expected failures, as described in part (3), paragraph
would cause loss of the sensor (s) due to loss of-

\ continuity (i.e., wire broken or cable severed). This.

condition would cause no adverse affects on the RPS if the
\.[N\ plant was operating at power since the normal condition ofg
.t sensors SB-PT-N052 (A-D) is deenergized. The open condition'

P 'a'on the PCRVICS sensor (SM-PT-N075 (A-D) and SM-PT-N076

N6 4(s(A-D))
circuits could result in a reactor scram, due to main

( team isolation valve closure, if an open existed on at
\ ,least one sensor circuit in each of the two NSSS trip,

'. systems.

\;IfthetwoRPSsensorcircuitsinthesameRPStripsystem
(SB-PT-N052A and C or SB-PT-N052B and D) were to fail

,Eclosed, due to the event, the main stop valve closure and'

. turbine control valve fast closure scrams would be rendered
* inoperable. However, automatic reactor scram would still be
provided by the diverse trip signal of reactor high
pressure. Manual reactor scram is also available.

Should the event result in the worst case condition of a
short circuit (failed closed) condition of all the PCRVICS
sensor circuits (SM-PT-N075 (A-D) and SM-PT-N076 (A-D)) in

421.17-4 Amendment 5-
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one or both NSSSS trip systems, automatic isolation 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 to 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 logie channel to be_ disabled.

1

.
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OUESTION 421.18 (SECTIONS 7.2 AND 7.3)

Provide a detailed discussion on the methodology 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 and transient analyses. Include
{ *he following information:

: 1. The trip setpoint and allowabae value for the technical
specifications.

,

2. The safety limits necessary to protect the integrity of the
physical barriers which guard against uncontrolled release
of radioactivity. 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
(1325 psig).

3.
!

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 harsh
environmental allowances, trip unit drift), the basis for
these values, and the method used to sum the individual
err 6rs. 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).
5. 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
i 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 justification for this nonanalytical approach.1

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 to establish the technical specification trip setpoints andi

,

i allowable values for the reactor protection system. All the
issues raised by this question are being covered by these genericdiscussions. After they are concluded, the resolutions of the|

i

i

,. 421.18-1 Amendment 5
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generic issues will be applied to the HCGS, as appropriate; any
HCGS-specific details the NRC may request will be supplied.

.

.
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OUESTION 421.19 (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.

-

RESPONSE

For non-NSSS, the EST 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 EST 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 fines, two in the reactor protection system (RPS) and
f'oneinthenuclearsteamsupplyshutoffsystem(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 them- .

use of one-out-of-two-twice, f ail-==f= Jogic and the manner of
.' allocating the related relays to the RPS logic channels ensures, ,

that no single-line failure would prevent the RPS from
[g functioning.

0 RPS Case if Four pressure transmitters (C71-N052 A through D) at (tne 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
4 when the first-stage turbine pressure is below the setpoint.s

\'' In this case, an instrument line fault would not prevent the.

1, scram function because of the one-out-of-two-twice logic
arrangement. An instrument line fault could disable one of the

! ( s, two RPT systems, but the other would function normally to trip
both recirculation pumps.-

I,, )\d,Diversityforthescramtripfunctionsofthemainstopand
i

/ 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.
|

.
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I RPS Case 2. Eight differential-pressure transmitters, four for f
each recirculation pump, provide recirculation suction-flow input
toithe four flow units in the neutron monitoring system (NMS).
These transmitters (531-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

j is provided by high reactor pressure sensed by four pressure
'

transmitters.
1

N,j,),1g
:
'

Sixteen differential-pressure transmitters, four in each mai_n
steam line. would identify a line break by sensing high flow. As
Ior RPS, it is permissible for the A and a sensor and sne t and D
sensors to share instrument lines because of the one-out-of-two-
twice, fail-safe logic arrangement. Redundancy and diversity for
the isolation trip function of these transmitters (B21-N086 A
through D, B21-N087 A through D, B21-N088 A through D, and B21-

. N089 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, EST and RPS systems are designed
such that no two protective channels of the same system in

- -.separ9te divisions have sensors that 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 NSS , EST, or RP sy tem . q
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/ OUESTION 421.21 (SECTIONS 7.2, 7.3, 7.4, 7.5)
4

Provide an evaluation of the effects of high temperatures on
ref,erence legs of water level measuring instruments subsequent 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 erroneously high vessel level
indications resulting from high temperatures, and the effects on
safety systems acuation (e.g., delays).

.

ggggpRESPONSE

l'An ev.;..;ier. ;f ti..m ; rr - i s i a progress. Based on t M-

of this analys = ; ;g;;f :: fi f i er tie.7, . . rW m the HCGS <

l level ring instrumentation design will be provide
h en availmkl. %4 e 4e metimated en he shant lueunt. 1984.
,
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OUESTION 421.22 (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 279, 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-power testing capability of the reactot 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 discussionwith 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 isolation cooling
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
components. 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-power testing
has been provided in the design of the HCGS safety systems.
Conformance to the guidence specified in Regulatory Guide 1.118
and' correspondingly, IEEE Standard 338, is as stated in Section
1.8.1.118.

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
'

i specific sections covering the testability of these systems are
listed below:

RPS - 7.2.1.2
I ECCS - HPCI 7.3.1.1.1.1(c)

- ADS 7.2.1.1.1.2(c)
- CORE SPRAY 7.3.1.1.1.3(c)
- RHR-LPCI 7.3.1.1.1.4(c)

PCRVICS 7.3.1.1.2(d)-

RHR-CSCM 7.3.1.1.3(c)
.RHR-SPCM 7.3.1.T.4(c)

421.22-1 Amendment 5
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PCIS 7.3.1.1.5(j)
CACS - Supp Chamber to 7.3.1.1.6.1(c) -

~

i Drywell Press. Relief
- RB to Supp. Chamber 7.3.1.1.6.2(c)

Press. Relief Sys.
- HOAS 7.3.1.1.6.3(c)
- CHRS 7.3.1.1.6.4(c)

>

'

MCRHIS 7.3.1.1.7(j)
MSIVSS 7.3.T.I.8(c)
FRVS 7.3.1.1.9
RBVIS 7.3.1.1.10(h)
EAS - SSWS 7.3.1.1.11.1(c)

- SACS 7.3.1.1.11.2(c)
PCIGS 7.3.1.1.1.11.4(c)

'
.

CACWS 7.3.1.1.1.11.5(c)
EACS - RBEAC 7.3.1.1.11.6.1(c)4

- ABDA 7.3.1.1.11.6.2(c) -

, - ABCA 7.3.1.1.11.6.3(c) [#- SWIS 7.3.1.1.11.6.4(c)
i RCIC 7.4.1.1.3
[ SLC 7.4.1.2.3

~

RRCS 7.6.2.7.2(b)
j 7.6.2.7.2(n)
j. 7.6.2.7.4.1
,

|' Design drawings in the form of elementary diagrams, P& ids, logic
j~t - di agrams , instrument location drawings, and electrical drawings
! that describe this capability are listed in Tables 1.7-1, 1.7-2,
t and 1.7-3.
i
'

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,
i standby liquid centrol (SLC) ys stem, and redundant reactivity
| thecapabilityfor% performed.

control system (RRCS) "ill The review Meansmial'
| ;'ete--i.: the at-power testing of all circuits

and senso All actuated contacts anddevices %[s used in these systems.
i

i b: considered. rAny stem, suosyst m, or ompo t 7
- pass acxs e capa 11ty r at-p er te 'ing wi be i ntif
! nd a stifi tion w I be ovided. The sults 11 be 4_'

M ument in a evisio to thi resco e to
i Uul 1984.1

_ subri ted bv J

W The revow did noh 'IdsNn Uce- or cercN|-bypasso'n sehobs hr $n

d.co- M
. p. s d y e. A a a % A % 4as Ane,,,caa,oLsecewi r. eSe

s el+-.a 4af pcks, ~ka aide connecho 5 & elag-i 4c'4
'

r
sw,ues, sa,I+$-,u lesk,Mes, ud noenal eeudkl efp~ed, p~de ni.kRa3
m&t%usu.n.,L ms k d w . A cg du w . % % led,b, M 4eknai

.c sp wi%h.4a e,wA L s&y %s.
- ruseer A ->

JSE % p k f m & N N Yodm.u oc 4 m swMVuLhs %:Ay $f GdR 4'$nh'

9
;

.
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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: -

-

Is the item sufficiently accessible to conduct the test during
' a.

normal operation? ,

J

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?
E 1

1

*5 c. Does any bypassing method that must be used to accomplish the,

test conform to position C6 of Regulatory Guide 1.118?
i
1'

By these criteria, two items were judged to be untestable at power, the !
*

v h' ADS SRVs, which would cause depressurization if tested, and the
4

steam-tunnel temperature elements, which are inaccessible. The
reliability and redundancy of the ADS instrumentation, logic, andk 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.

DBJ: pes /107T
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Diversity of reactor s am . . . . . . . ..ain steam line hi arad' tion is provided by eactor vessel low *er level, reactorvess high pressure, NMS, r manual trip sign s.

7.2.1.1.1 Manual Scram

Scram can be i tiated manually." ere are four manua scram
i
{

j ushbutton swit es, one for each o the four RPS trip gic |annels. Actuat g the manual scra. witch for trip lo e le nel Al or A2 w deenergize the " scram pilot valvsol oid for all con el rods. Actuati the manual scram it :hfor ip logic channe 1 or B2 will dee gize the "B" serapilot Ive solenoid fo all control rods. To manually initia react scram, the man 1 reactor scram s *ches from trip (
e

'logic ch nels At or A2 a 31 or B2 must be tuated.

anual react, scram is diver to all automatic actor tripgnals.

7.2. 1.11 Rea r Mode Switch nual Scram

. Even the 5 the action not a safety nction, reactor s mcan be ini :ated by plac , the mode swi h in the "shutdowhposition. mode switch onsists of fo independent bankssg
contacts. A hutdown" pos. ion contact f. . each of the four i

!

contact blocks ovides an i ' t to its corr onding RPS trip blogic channel.

,

!
Th reactor scram si, 1, initiat ' by placing th mode switch if"sh own", is automat lly bypas after 10 sec ds by atimer. This allows the D hydrauli system valve neup to berestore *o normal, which 'st occur fore the main ntrol rocsk,pperator , reset the RPS logic.

7.2.1.2 RPS Svstem Testabilitv.

.

The RPS can be tested during reactor operation by the methodsdescribed in the following paragraphs.

The manual scram test involves depressing the manual scram switch
for one trip logic channel, which deenergizes the actuators,
opening contacts in the actuator output logic. After the first

7.2-11
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i
trip logic channel is reset, the second trip logic channel is
tripped manually, and so forth for the four manual scram
switches. The total 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 controlc

| room and computer printout 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 calibrr. 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 roe 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 observing 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 transmitter, 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 output 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.

n

| The alarm typewriter provided with the process computer allows 1

verification of the correct operation of many sensors during
plant startup and shutdown. MSIV position and main stop valve,

j

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 verified during preoperational
testing from sensor trip to trip Jogic channel relay
deenergization and actuator logic deenergization, and can be
verified thereafter by similar testing.

7.2.1 Desian Bases

The RPS 1 designed to provi timely protection i.a nst the
onset and sequences of con ' ions that threate he integrityof the fuel adding and the R Chapter 15 iden ies and i

.

evaluates eve that jeopardize he fuel barrier an CPB. The |methods of asse ing barrier dama and radioactive ma rialaleases, along 'h the methods by ich abnormal even are
i tified, are p ented in Chapter

i

'
.

Variab monitored i rder to provide . tective actions to heRPS indi ting the need r reactor scram as follows:
.

|_.

a. Ne on flux '

s 1x

b. Reactor assel high p sure

Reactor ves low water vel

d. ain stop valve losure

e. Tur ine control va fast closu.

' Main st r. isolation v ve closure.

g. Scram disch rge volume hi level

h. Dr ell high essure

7.2-13
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I
L stop valve automatically resets and reopens, and w

inboard injection valve reopens to i itiate HPCI flow
into the ctor vessel.

,

The HPCI turb e is functionally-controll as shown,

| on Figure 7.3-1, HPCI FCD. The turbine go rnor limits
the turbine spee nd adjusts the turbine s am control

| valve so that desi pump discharge flow rat is

i obtained. The flow 'gnal used for automatic ontrol
f the turbine is dert ed from a differential essurej

| surement across a fl element in the HPCI s tem,.

pu discharge line.

Manua ositioning of the f controller is avail le

to perm the control room op ator to manually con 1

the syste following initiatio

Ehe turbine automatically shut wn by closing the
;urbine trip = throttle valve if of the following-

; onditions are 'ected:-

~

1. Turbine oversp d

2. igh turbine exha t pressure

3. Hi water level in reactor vessel (L8.

4. Low p suction pressu-

I 5. Auto-iso * ion signal.

I *he event tha 'he main control com becomes
uni abitable, rea or vessel water . vel would
norma 'y be maintai by operation o the RCIC system
from t remote shutd panel (RSP). hould RCIC
operatio e disrupted e to some failu. at the RSP,
the HPCI s 'em would sti 1 function to ma. ain
reactor vess ater level putomatically cycling
9d off at L2 an L8 respectf7ely (see _ - --

' .......,.
_

. . . . .

c. HPCI testability - The HPCI instrumentation and control
system is 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, is accomplished
by isolating each transmitter, one at a time, and
applying a test pressure or differential pressure
source. This verifies the operability of the
transmitters. Trip units located in 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 equipment is
verified during manual testing of the system with the
HPCI pump discharge returning to the CST. Water 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 automati.cally fulfill
its safety functions.

1. -Flow controller in manual mode

2. 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)_ ,,

3. Test plug inserted and test switch'in position to
interlock discharge valves (out-of-service
annunciator alarms in the main control room to i

indicate HPCI in test mode). |

2 nam
7.3.. 4.... u........ _ _ , . _ _ _ _ . . _; c . _ . t _

a. ADS func n - The ADS is de ned to provide tomatic
depressuri. ion of the react vessel by actua ng
five main st safety / relief v es (SRVs). Th
valves vent st to the suppress pool in the e t

- '

that the HPCI ca ' maintain the r ter water leve..

following a LOCA. ADS reduces th eactor pressur I

that flow from the -pressure ECC 'PCI and core ),

systems) can inje 'nto the reactos essel in |
tim o cool the core and ...a. tain fuel cla- 'ng
tempe. ' re within allowable limits.

7.3-7
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RHR pump A or C or core spray pump A, and RHR pump ''%A or C or core spray pump C.
,

!
,

fter receipt of the 'nitiation signals an after a {lay provided by tim elay relays, each o the twos noid pilot air val- for all ADS valve reen ized. This allows eumatic pressure f. T. each
ADS Ive accumulator to t on the air cylin "

opera " of its respective S valve. Each AD tripsystem 'mer can be reset m ually to delay sys m
initiatl If reactor vess . water level is re ored.

by the H system prior to t end of the time d 'ay,ADS initia 'on will be prevent .

The ADS trip stem B actuates th A solenoid pilotvalve on each S valve. Similarl the ADS trip
stem D actuat the B solenoid pi t valve on each

valve. Actu ion of either sole id pilot valve
es the ADS va. e to open to provica edep surization.

Manual tiation of t ADS trip system or individualADS valv is possible om the main cont I room. To-

~
anually i 'tiate an ADS rip system, the e ntrol room_ ~~
erator mu actuate two rmed pushbutton s itches,o for each * the logic nnels associated ith thattr system. nual initiat n bypasses the tripsys m time del and all the rip logic except at,the quirement -t a LPCI an or core spray sys m bein op "ation must ill be sati ied. The control roomoperat " can manual open an in vidual ADS valve bydepress g one of the 'wo pushbutt switches (one foreach pil ' solenoid) t t will bypa the trip logicand energ the associated pilot sol id allowing air

a

to open the valve. .)

ADS testability - The ADS has two complete tripc.
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 HPCI system an
opportunity to restore reactor vessel level. Four test ijacks 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 isprovided in the main control roor to indicate that a
test plug is inserted in both channels of a' trip system

7.3-9
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at the same time. Operation of the test plug switch i

and the permissive contacts will close one of the two
series relay contacts in the ADS valve solenoid

icircuit. This will cause a panel light to extinguish
indicating proper channel operation and also continuity
of the solenoid 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 AES does not interfere with
automatic operation if required by an initiation
signal.

7.3.1.1.1.3 Core Spray sy=.s_.
-

a. ' nction - The core oray system is de ned to deliv
ficient water spr to the reactor c = in the even

o. LOCA. The syste. includes two spra cops, each
phy ally and electri 11y separated so t no single
event 'll render both ps inoperable. h loop
includ two core spray .ps, appropriate ves, the
piping t

-
~ route water fro. he suppression po to the%

reactor v el, a spray spa er, and the neces y
controls an instrumentation start, operate, d'

test the sys m.

b. eration - The 5ematic arrange.. nt of system
m hanical equipme is shown on F ure 6.3-7, Core
Sp P&ID. Compon t control logi 's shown on
Figu. 7.3-5, Core Sp y FCD. Instru nt
speri ations are she in Table 7.3- and Chapter 16.
Instrum t location dra gs and electr al schematics
are iden 'ied in Section .7. Operator i formationn
displays a shown on Figu. 6.3-6 and 7 -5.

re are fou completely separ 'e core spra ontrol,

| ci uits, one . each pump, C00 B, C, and The
cons ol circuit r pump A also co 'rols valves

" ;

loop as require to direct pump di charge flow to the l
reacto vessel. I. similar manner, 'he controls for
pump B so control op B valves. Th ontrol
circuits 'or pumps C D control the pumps only.

i

kw
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1i tside or .v ainment fo accessibill. .. .

.

| Only the sensi lines penetrate the p ary
i containment.
|
,

rywell pressure is m 'tored by eight sens mounted
instrument racks in reactor building ' side of

th rimary containment. ur pressure-sensin lines
pen te the primary cont ment to allow the s sors !

to me. r drywell pressure. Tach drywell high i

pressur anser provides an in to a trip unit
located in e control equipment om.

1
Reactor pressure monitored by eigh ressure sensors !unted on racks in e reactor buildin Two
p sure-sensing line enetrate the prim
con 'nment to allow the nsors to monitor actor ivesse. ressure. Each pre e sensor provid an
input t trip unit located 1. the control equipment !room. -

|
1

Core spray system testability - The core spray systemc.
is capable of being tested during normal operation.,

Drywell pressure and low water level initiation
;

transmitters are individually isolated and subjected to_''
a test pressure.

|

,

!,
'

This verifies the operability of the transmitter as
well as the calibration range. The trip units mounted

'in the control equipment room a're calibrated ,

'

individually by a calibration source with verification
of setpoint 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, annunciators, and printed computer output are
provided in the main control room.

_

r
7.3.1.1.1.4 'Nnn - _v- reessure uooAant in]ection Mode

'a. ' PCI function - "I is an operati mode of the T
tem. The purpo of the LPCI mod is to provid.

lo ressure reactor assel coolant ma 'p following
LOCA en the vessel ha een depressurio and vessel
water al can not be maintained by the HP I system. )

7.3-12
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, A e rou. . . .... e . suctions from the! suppression pool have their contr switches keylocke
| in the "open" p ition, and thus r uire no automatic~

i open signal for tem initiation.
|

The two series servi water. crosstie va es have theirontrol switches keylo d in the close p * ion, and
t require no automati close signal for stem (

<

ini 'ation.

.!

The two ies containment sp valves, the two -iesRHR heat e anger vent valves, d the RER shutdocooling mode etion valves are a normally closed dthus require n utomatic close si I for system
initiation.

.

The DCI pump motors a injection valve re providedwith- nual override cons 1s. These cont is permit
,

the op ter to manually control the system subsequent
autom '- initiation.

a
,

.

f

c. LPCI testability - The LPCI is capable of being tested,during normal operation. Drywell high pressure and- - '

reactor vessel low water level initiation transmittersare individually isolated and subjected to a test
pressure. This verifies the operability of the
transmitters as well as the calibration range. Trip
units mounted in control equipment room panels are
cal-ibrated 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. Adequate indications in the form of
panel indicating lights and annunciators are provided
in the main control room.

7.3T1.1.2 pri ry Containment d Reactor Vesse TsolatioCont 1 Systems.

'

a. pCRVICS funct n - PCRVICS provi s the means to
'tomatically 1 late the primary ntainment ancso.

r ctor vessel b closing the inboa, and outboard
is tion valves o. the main steam lin and of thproc lines of oth systems.

i

7.3-15
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2 .- 2..u&si.cy is proviceo Ior tne main v sne u.. . c
3-. .7 - +.4.

d. 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 by simulated signals of sufficient
magnitude to verify the alarm points.

,

,; ;c; n __ ---. e-.. % ,4-- " -

a. Containment s ray cooling m e function - e |
containment s ay cooling mo is an operat g mode |

the RHR system. It is design to condense eam in
'

he suppression 5 amber air vo me and/or the rywell i

mosphere follow g a LOCA. S Section 6.2. and
T le 7.3-7.

)

b. Cont inment spray co ing mode ope tion - The
contal ment spray coo 'ng mode is i 'tiated by the
contrbl oom operator diverting L I flow to eith -
the supp ssion chamber r the drywell y opening the
containme spray valves r by closing e LPCI
injection Ive and openin the selected ontainment
spray valves Containment ray will ope te upon a-

permissive si nal from the h h drywell pre ure 1

interlock. Th following con 'tions must ex t before-- _
the operator ca initiate a co *ainment spray ooling

op:

1. The LPCI initi ion signal ( 4ther manual o-

, automatically f m a,LOCA sig 1) must exist.
1

2. well high pres re is monito d by two
re undant pressure ransmitters. One of the two
mus indicate high essure. See able 7.3-7.

, ,

i

3. The o rator must clo the LPCI in etion valve.

1

he LPCI mod of operation c be overridd ; but only 1

conscious o erator action; hat is, seve I remote
'

mu ual switches ust be operat to bring va es into
pro r alignment or operation 1 other modes. The*

LPCI ode cannot overridden b any automati action.
Once e LPCI mode 's in operatio operator ac on is
require to place t RHR. system i any other
conditio.

n the even that the m 'n control room becomes
uninhabitebl the contal ent spray co ling mode can |

|

, 7.3-25 Amendment 5
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1

/ l
orso be int 'ated from the r ete shutdown p el (RSD
using RHR lo B (see Section .1.4). Opero 'on from'

he RSP is tot ' y operator cont 11ed and is n
d ident on the . istence of a LP ' initiation s nal

se signals aor a. h drywell p sure signal. A

disable RHR loop . * ben the Channe. RSP transf
- -u :- -1 2-a in the "Emeroencv" position. i

c. Containment spray cooling mode testability - Two full- !

flow test lines are provided to route RHR pump
discharge flow to the suppression pool. Flow is
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 is
functionally tested during manual testing of each loop.
Adequate indication in the form of panel indicating
lights and annunciators are provided in the main
control room.

.a.s.T.4 RHR Suppression Pool Cooling Mode

a. RHR suppression col cooling mo function - T. SPCM
is an operating e of the RHR s, tem. It is o i gned.

to prevent suppres n pool water .p e r a t u r e f r o...
exceeding predetermi d limits follo ng a reactor-

lowdown by the ADS ~o RVs.

b. RHR FM operation - The R -SPCM is initia d by the
contro com operator either uring normal p nt

9 operatio, ar following a LOCA. hen the suppre 'on
pool water mperature monitori system, as dis ssed'

in Section 7. indicates that s ression pool wa r

emperature ma =xceed a predeterm ed limit.

Durin normal plant eration, the ope 'or initiates
the RHn ~PCM as follo :

*
The RHR ump (A or B) started. The S,' flow.

is estab hed to the R heat exchanger.
.

i

2. e appropria e RHR test return line valve is
o ned.

A

7.3-26 Amendment 5
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3. The RHR heat excnanger inte. e... - __

'

opened. The heat exchanger bypass valves are
throttled as neces ry.

Subs ent to a LOCA, the arator initiates e RHR-
SPCM a follows:

.

1. Once ctor vessel water . el has been rest ed,
the LP flow must be termin ed by closing th
LPCI inj ' ion valve. Closin the injection valve
causes the- OCA initiation logi to be overridden
and allows rator control of t system.

.

2. The RHR test ret n line valve contr logic also |

s LOCA signal o rride provisions. his allows
t operator to op the valve. .

|
~

3. The R heat exchanger let and outlet va es are
opened. The heat exchan - bypass valve aft a
time dela and the test re en valve are thre led
as necessa Arrangement system equipment. ,

shown on Fi e 5.4-13, RER D. Component !
-- - control logic 's shown on Figu 7.3-7, RHR FCD. '

See Table 7.3- or instrumenta 'on
ecifications.

I
1

In the ev + that the mai control room b omes
uninhabitab RHR-SPCM lo B can also be itiated
from the rem shutdown pan (RSP) (see 1

ection 7.4.1. Operation om the RSP is tally I.

erator contro d and all RH oop B automati
in .iation signal re disabled en the Channe RSP
tran 'er switch is aced in the ergency" posi 'on. .

The RHR- M can be man lly initiate ocally on RHR
loop A as backup to ope tion of RHR op B f rom the

' RSP. The Rh loop A local 'mp and valv rontrols ar
| identified on able 7.4-3.

k'

| -

c. 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. Adequate indication in the form of panel

7.3-27 Amendment 5
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indicator ligh'.s and annunciators is provided in the Imain control room.

/I 3.1.1 5 Primary Containment Isolation S tem

a. IS function - The CIS is designed to ure primary
co ainment integrit y initiating closur of non-NSSS
prim y containment i ation valves follow 1 a design
basis -cident (DBA). ch channel of the PC is
actuate by the followin 'nput signals as sho on
Figure 7. 26:

1. Reactor sel water leve low (L2) (For
definition f reactor vess water level trip
functions, Figure 5.1-4a

-

1 2. R ctor vessel w er level low ( )
(

3. Drywe ' pressure hig.

Reactor b 'lding radiatio high-high

_. _

5. efueling flo area radiatio high-high j

6. Ma 'al initiatio I

A block dia -am of the P is shown on Fi,'re 7.3-13.
A specific i ntification primary contai ent
isolation is ovided in Se ion 6.2.4. |

b. CIS operation - he PCIS initi es isolation of the
11owing lines p etrating the ' mary containment:

.

1. Reactor auxilia 'es cooling sys T. (RACS) cooling-

'ater supply and eturn

2. RC leak detection ' stem gas sampling and return

|
'

7.3-28 Amendment 5
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In acciclu. _ ' . ____ : t_
' -n. . . . . . . . . . . . . . . . . . . . . . ,

si is of reactor low level (L2 and ), drywellh7%1
pres re, reactor bu ing high-high r 'iation, and
refue 'ng floor area h h-high radiatio re provided
to eac CIS initiation annel.

'

h. IS actuat devices - Tabl 6.2-16 lists al valves
a ated by PCIS. Figure .3-26 shows the *IS

< ini #ation log. and isolation 'gnal fanout.

i. PCIS sep ation - S aration is mai. ined between
redundant rtions o he PCIS by usi physical \
istance an electrica eparation bar rs in

a ordance wi the requ ements of Regu *ory Guide '

1., The redu t porti s of the PCIS = assign a
'

to s ate Class 1E electrl I channels.

j. PCIS bestability - 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

_. -

2. RMS - refer to Section 11.5.2.1

-

Core spray controls and instrumentation - refer to3.
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.

(

7.3-33 Amendment 5
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|
1

Actuated devices can be individually tested from the I
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:

.

(a) Operation of the PCIS manual initiation
switch

(b) Simultaneous 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

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

( (d) Manual actuation of the refueling floor aren
high-high radiation trips at the LRPs (tests
the RBVIS function)_ . .

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

(f) Operation of the core spray manual initiation
switch.

l

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

! k. PCI anvironmental iderations - nstrumenta. n

and c ols of the PC are qualified a Class lE;

i
equipmen The sensors mounted local r on local
instrument eks. The act ' ion circuitry is 'ocated,

j instrument ion panels in e control equipm ' room.

mai.n co room. All 'pment is quall 4ed
| and -

.

i
l

7.3-34 Amendment 5
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SCDPR system testability - Each relief valve in the 'c.
SCDPR system can be tested during normal plant
operation from the main control room. Each reli !
valve has a test pushbutton switch and a solenoid valve
associated with it. Depressing the test pushbutton
switch energizes the solenoid valve which directs gas
from the PCIGS to open the vacuum relief valve. When
the test pushbutton is released, the solenoid valvei

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.

- .. . .o.2 Reactor mutaw.ug to suppression Chamber Pr ssu c '

f" Relief System#

a. Reactor bu ing to suppression c ber pressure r 'ef
(RBSCPR), fun 'on - The purpose of RBSCPR system
to limit the d erential pressure be aen the reactor -

building and the pression chamber. e
Section 6.2.5 for s'escription of the m. anical
system equipment.

-- b. R DR operation - The RB' R system consists of 'o
vac relief assemblies, e 5 providing a ventila n
path, m the reactor buildih to the suppression
chamber.s rach RBSCPR system a

nd a normally close, mbly consists of acheck valo utterfly valve.

differential _~ sure transmitter A es the pressure
ferential betw the reactor buildr and the

su ession chamber. When this differen 1 reaches a
spec 'ed limit, a pr' ure differential 'tch
provi an input signa o a solenoid valvs

associat' with the butte.1y valve, which en izes
and direct , as from the Pd to open the butt fly
valve. Thiss llows the react building atmosph to
nter the sup ssion chamber a equalize the pre ure,

ifference. Th uppression cha. r to drywell
p ssure differen 'al is equalized- rough the SCDPR

' ' * sy em discussed i. ection 7.3.1.1. When the.

dif ential pressur is reduced to a o cified level,
the s 'enoid valve dee rgizes and the bu 'erfly valve
return o the closed p ition. The check valve
prevents e suppression chamber atmosphere from
venting into the reactor building should the butterfly

7. 3- 36b Amendment 5
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fvalvefailt -lose after differentia as been
~

reduced. Valv position swit contacts a monitored
each butterf valve and ea check valve rovidingly open and fu closed valv mosition si is to

il inate valve po ion indicati. lights in 4 maincont room. An inpu is provided the computwhenev he butterf1v vm . <e n-* in closed.

RBSCPR system testability - The RBSCPR system controlsc.
and instrumentation are capable of being test'ed 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 caneer input 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 operation of the actuated device. When analarm unit is placed "in test" an output is provided t^
illuminate an indicating light in the main control roc.u
to advise the control room operator 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 puchbutton test switch is depressed,
the associated solenoid 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 solenoid valve deenergizes and
the valve under test returns to its normal operating
status. Satisfactory operation is determined by
observation of the expected valve position indicating
light patterns during the test.*

im
,

'.1.1.6.3 Hydrogen /Ox' en Analyzer *vstem (HOAS)

a. HOAS f tion - The p cose of th 'OAS is to measurehe perce. ce of hydr n and oxyg in the primary

7.3-37
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Each HOA has a subpanel mounted in main control roo.
panel section and a remote control e inet. Control i

I switches and sta indicating lights e provided to |

allow HOA calibra n and operation fr either
location. Percent vgen and percent hy gen are

|1 icated on meters each location for during
ca ration and operat n. Percent oxygen repeated
on 1 icating meters lo ed near the drywell quipment
hatch However, the H ample and return 1. a
contai nt isolation valv cannot be operated om
the remo control cabinet.

A chree-pen r rder for each HO llows a permanent
record to be ma *ained. One pen ntifies which
ample stream the OA is analyzing, e pen records the
reent oxygen in sample, and one n records the jp cent hydrogen in e sample. The r rder can be

tur d "on/off" from e remote control inet and/or
the in control room. ignals from each the
inboa containment isol ion valves in the A sample
lines a interlocked in ic which prevents e
sample so =am identifying from recording a
erroneous ream identificat should two or mo

,- sample line e open. See Fi e 7.3-14.

- - - T following sy *em failures are nunciated at the
lo 1 control pan and are repeate in the form of a
com. system troub alarm in the m control room:

- 1. HO ump enclosure ressure high/lo |

2. HOA ca 'bration and re ent gas pressur low, |

HOA hot bo temperature hi / low,.

'
4. HOA cell failu .

.

The HOA ommon system t ble alarm in th main control.

room is o annunciated
eneverpredeterminedlevels][i, of hvdroce or orvoen are o ected.

--

HONS testability - Each HOA in the HOAS is capable ofc.
being tested during normal plant operation. With the

7.3-39 Amendment 5
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IHOA warmed up (a minimum six hour warmup is required
prior to any testing or calibration) and operating in I
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 an~d on
the remote analyzer panel. In 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% Hr in N, and 55 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.-

.

7/III .1. 6 ! 4. Co tainment Hycrogen necomoination System (CHRS)
(

)a. Containmen hydrogen recomb tion system (CHR ,

I'nction - function of t, " HRS is to reduce .
h ' ogen conce ation of the p ar containment-

atmo_ ere follo a LOCA. See - 'on 6.2.5 for the '

7.3-40 Amendment 5
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f act, hydrogen recombiner has a main cont panel k
~

-

loca d in the contro com. Control swit es, process-

indic ors, and status dicating lights ar rovided
on the ontrol panel, al wing hydrogen recem er-

' perati from the main c 'rol room. The CHR ystem
' o

is design for manual init tion, operation, an
shutdown f m the main conte room. However, th

| hydrogen re 'baners are tripp automatically by a
'

of the follow g conditions:

|
-

>

.
.

1. Gas inlet pr ure high

|
!

2. wer inlet tem ature high '

|

3. Beat wall temperatu high-high |
,

Reaction hamber shell t erature high-hig.

5. Return gas't .perature high.
(. I

'
,

,

An ala is annuncia (audible and ual) at the'
*

CHRS con o), panel whe ver any of the ove listed
--

trip cond ions or the 11owing non-tri conditions
exist duri CHRS operat n:

;

1. Reaction amber gas te erature low
* '

|
l

2. cough gas . w low. 1

Any alarm the CHRS ntrol panel ill also
; annunciate common ala on the main annunciator pane

in the main c trol room'

.

c. CHRS testability - The CNRS is capable of being tested
during normal plant operations. Control and. -

instrumentation is tested along with the remainder of,

| components in an integrated system test.

v

e-
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f MCRHIS bypasses and interloc The handsw'tch or h-

fan in the CREF system and t ain control om HVAC -

system, hen in the " lockout" ition, prov s input
to a con el room out-of-service 4 splay. The
isolation stem is interlocked wi the CREF s~ em to
maintain v ilation within the mai control room
during isola. n. The CRS fans are 'erlocked wit.
the CRRA fans d the chilled water p s.

.

g. HIS redundancy diversity - To main in the
j r ndancy of the me anical equipment, co ols and'

ins mentation are p vided on a one-to-one asis with
the hanical equipmen they serve. Diversi is not
applic e.

h. MCRHIS actu d devices - Th CRHIS does not actua
ny other devi s.

1. M separation - he controls, i trumentation,'and
power plies of th CRHIS are phys ally separated
and ele -ically indep ent for each the redundan'
trip chan s. See Sect. 8.1.4.14 for iscussior

.

of the elec ical system s ation.
I

_. .. .

j. MCRHIS testability - The operability of the isolation
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
of the pair is shut down. In addition, all fans may be
manually tested by handswitches located in the main-

control room.

k. MCRHIS envi nmental consa ation - The I& for the !
HIS are lo 'ed in the m ontrol comple The

7.3-43
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A flow elemen measures the air f1 through each
subsystem and rovides a signal to #1ow switch and
timer. Whenev the flow exceeds the atpoint, the
timer is starte The timer continues run as long
as the flow is hi at than the setpoint. f the timer
ould run out, the ressure differential trol valve
1 be signaled to se. Thus, gross leak e from

th system is prevente In addition low pre re in
any in steam line is a "med in the main cent I
room. The system would t 1 be manually secured * the
contro com operator. Eac, main steam line is ca ble
of being isolated separately.

jThe inboard d the outboard HSI s are actuated
separately. outboard subsyste is initiated after

, the inboard sub stem has been start Either the.

'nboard or the o card subsystem can erform the
' ire sealing con el function.

1

fBoth e inboard and o board subsystems a provided
with R and main steam .ne pressure intera eks to
prevent advertent syste. initiation during rmal
reactor p er oper'ation. Figure 7.3-17.

. 9%
Controls ar.d 1 ications are lo ted in the main- - -

ontrol room. e sensors are 1 ated outside the
' mary containm Instrument s cifications are*

.

li ed in Table 7. 11.

'

The m hanical system scription' and p formance
evalua on in Sections 7.2 and 6.7.3 p. ide a
detaile iscussion of th operator inform ion and of

c voc
.

c. 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

7.3-47
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I
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 isolation
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 outboard MSIV seal gas
supply isolation valves can be tested during normal
power operation. However, this testing requires
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 isolation valve. Depressing this
switch accomplishes two functions:

1

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

2. 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 isolation valve under-

;

test. This action also extingushes the bypass status i
indicating lamp. See Figure 7.3-17.

d. " S power so es - Ine insr- mentation an trols.

of t SIVSS are wered from C 1E ac power

7.3-48
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(~ 4. Reactor building /outside differential p ssure,k I

e. FRVS asses and interlocks he FRVS is int ocked
with th reactor building isol 'on system.

FRVS redund y and diversity - Co ois and
instrumentati are provided on a o to-one basis w h
the mechanical uipment they serve t maintain the
edundancy of th quipment. Diversit 's not
plicable.

g. FR actuated devices - o additional devic or
syst s are actuated by FRVS.

h. FRVS se ration - Separation i aintained for the
redundant ontrols, instrumentati and power sources. . ,

of the FEV y physical barriers and spatial distance.
See Section 8.1.4.14 for a discussion of electrical
e. .es,- nn-,--~: --

'
i. 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 7.3-19.

5 FRVS environmental consideration - All instrumentation
and controls are selected to meet t e normal, ac ' dent,
and post-acciden conditions of pre ure, humidit
temperature, radi on, and vibrati expected at j
' heir respective 1 tions. See Sec n 3.11. 1

k. FRV etpoints - For s points, see Cha r 16,
Techn al Specification ),

;

7 .3. 1.10 Reae * Building Vent 'ation Isolation stem
!

a. REVIS functio - The RSVIS, a ubsystem of the IS,
solates the re -tor building lowing a LOCA o
fueling area a ident so that tentially radio 'ive

,

's
-s

- 7.3-52 Amendment 5

.

.
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The PCIS is discussed in Section 7.3.1.1.5 Pc.
-

initiation logi and isolation signal fano are sho
on Figure 7.3-26.

e. RB S redundancy and ersity - Se *he discuss n of |red dancy and diversit for the PCI n Section
7.3.1 .5.

.

g f. RBVIS act ted devices - The VS is actua. by the
RBVIS.

g. .BVIS separatio - The controls, truments, an ower i
'

plies of the i lation system ar physically |se rated and elec ically independe for each of )redu ant trip chan 's. See Section 1.4.14 for a
!discu 'on of electri system separat n. See the

discuss of separatio for the PCIS in etion
7.3.1.1. .

h. RBVIS testability - The RBVIS is fully testable during i

normal power operation. The isolation dampers operated/ by the RBVIS can be individually tested from the main
control room, or the entire system can be functionally

- tested by manually actuating the reactor building
radiation monitoring system high-high radiation trips.

i

See Figures 7.3-18 and 7.3-19.
I
1

![en REVIS environmental consloerations - Tne control anc
T nstrumentation fo the RBVIS are cated in the

'

r -tor building a the main contr complex. Th '

env. nmental consi tions for the areas are list ;

in Ta 3. 11. l

|

j. VIS setpol - See Chapt 16, Technical
-ifications, r setpoints.

i

.

.

7.3- 54 Amendment 5
i
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n the event that th main control room beco
u inhabitable, SSWS p B can als e initiat from
th remote shutdown pa 1 (RSP) (see ection 7.4. ).Ope ation from the RSP 1 totally oper or contro11 '

and 1 SSWS loop B autom ic initiation ignals aredisab. when the Channel SP transfer s 'tch is
placed the " Emergency" po * ion.

WS loop A be manually initia locally as
ba o to opera n of SSWS loop B 9 the RSP. S
loop local pump d valve controls a 'dentified o ,)

_

Table 7.4-3.

SSWS testability - The SSWS is fully testable duringc.
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. All 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.

7.3.1.1.11.2 Safety 111arles Loo 11 -_ .

SACS function - e purpose of t SACS syste s.provide a heat si for the ESF e 'pment by
~

irculating deminer 'ized water in closed loo
tem. The system designed with ' fficient h t

re ral capacity to br g the nuclear iler to co
shut n condition in t required amou of time. e
-system so provides for otection of t SACS syste
from a e break in the t ine auxiliari cooling
system (T ).

be CS operation Schematic arran ments of syste
m anical equi nt are shown on . ure 9.2-4. jcon. ) logic is wn on Figure 7.3 1 Instrument i

spect. cations are ted in Table 7.3-i3 and I

Chapter 16, Technical ecifications. Instrument
location drawings and electrica) schama*i-e --

i

.r: -s - -
.- - . . . . . .. .

7.3-66 Amendment 5
.
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the event . u..e ......w.- . . v . .. .-

u. habitable, CS loop B can 1so be init ed from
the emote shute n panel (RSP) ee Section .1.4).
Oper ion from th SP is totally perator cont 11ed
and a; SACS loop B utomatic init tion signals re
disable when the Ch nel B RSP tra er switch i
placed i *he "Emergen " position.

ACS loop A c be manuall 'nitiated loca as a
-kup to opera n of SACS B from the SACS

valve co 1s are identified onlo local pump a

Table -3.

c. SACS testability - Tne SACS is fully testable during
normal power operation. System redundancy is such that |

.

.

- . .

!

i

i

.

i

!
|

| 7.3-68a Amendment 5

.
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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
system lineup as necessary to observe proper operation
of all SACS components.

7.3.1.1.11.3 Class 1E Power Systems

i

Refer to Chapter B r a complete disc sion of ESF ass 1E
ower systems.

~

7. 1.1.11.4 Primary C tainment Instrum t Gas System

a. PCIGS function - normal functio f the PCIGS 1 to'

rovide compressed s from the prima containment
erate pneumatic de ices. In the eve. of a DBA, th- - P S will provide ma up instrument ga from outside

,

'

the rywell to the ADS alve actuators i -ide the
prima containment and upply-instrument as to theHSIV s 1 system outside he primary conta ment. Many
of the rmal gas users wi 1 be isolated. e
Section .6 for further 1 ormation.

b PCIGS operat n - Manual contr of the PCIGS
i

compressors i either from the in control room
from a panel 1 ted adjacent to he PCICS compres .

ntrol of all P GS valves is fr the main control
r m at all times. PCIGS system c trol logic is show
on igure 7.3-22.

.

1. n control room peration of the "IGS
co, ressors is by . ans of a switch ving the,

fol wing functions:

i

(a) "R T.ote" - The "sta t" switch on the local
pan ' is interlocked ith.this switch so tha

7.3-69
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[(d) PCI supply heacer cro -connectingvjIveh

(e) PCIGS ply to suppressio chamber vac m
relief ves inboard and o tboard
containme isolation valve

f) PCIGS supply o traversing in- re probe
(TIP) purge e ipment containme isolation
valve

(g) CIGS to CACS eme ncy pneumatic s ply
lves.

.

An isola 'on override capab ity has been p vided
for the P GS compressor st t circuitry and e
PCIGS inst ment gas inboard d outboard icontainment olation valves allow restarti
he system fo owing primary c tainment isolat n

enable the . stem to supply aling gas to th
M VSS and inst ment gas to the RVs. All other
PC valves tha ere closed by e primary
con nment isolat n signal remai closed and<

cann be reopened til the isolat n initiation
- _ signal have cleare nd the initiat n logic has

been re t. ,

The PCIGS mpressor sue 'on is manuall hifted
to the reac r building a osphere follo ng '

/
primary cent inment isolat n and both PC S
rains are op ated in the to-lead mode.

An condition of otor overloa or control po e

f fai re on any PC valve is a "med individua.ly t

and nunciated by common syste trouble alarm
in th .ain control om. Any ala condition at'

the re 'e control pa 1 is annunci d in the !
main cons 1 room by a emote contro '. -

trouble alarm.

PCIGS testability - The PCIGS is fully testable duringc.
normal operation. Each PCIGS compressor train is
capable of supplying the entire PCIGS load requirement.
This allows for securing one entire train for,

! maintainance. All system setpoints can be checked by
!

7.3-72
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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.

f 3. 1.11.5 Control Area Gnuaec water System - Instrument an
Contro .

a. ACWS function The CACWS pr ' des a means cooling
air supplied o parts of t auxiliary co rol

a The primar function of S is to pro 'de.

chi ed water to t main contro com and cont 1
equi ant room air ditioning un s. The CACh also
provi chilled wat to the switu ear room and he
reactor uilding SACS em cooling u 'ts. -A separ e
subsyste. the safety- ated panel r m chilled wa r
system, p. vides chille ater to the ass 1E. panel
room and t nical suppo center (TSC) ir
conditionin nits, and th remote shutd n panel (RSP
room cooling its.

'~ b. ACWS operation he power fo the instrume s and
ntrols associate with the CA is supplie # rom the'

~- C s 1E power syst See Chap 8 for a de iption- -.

of e electrical sy ems.

Equipm * design is des ' bed in Sect n 9.2.7.

.

e CACWS normally contr led from th main control
r m. Howe r, the CACWS ch 'lers can b laced in an
au -start c dition from the respectiv remote
con 1 panel hen a permissiv signal fro the mainq
cent room i resent. One c. lled circu ting water
pump a its as ciated chiller each CAC-

subsyst are st 'ed manually fro the main ntrol
room to "respen ith the cooling oils inte ed for
use. The ther chi ed water circul ing pump d,

chiller fo ach CA ~ subsystem are t in "aut " and
.

"on" respect ely. I an associated f unit fai or *
'

is shut down, 't sends "stop" signal its
corresponding illed w ar circulating mp and
hiller. If a 'rculatin water pump or iller shuts

n, the corres nding fa units shut dow and the
re Iting low chi 'ed water low in the loo signals
the .tandby circul ing wate. ump and chill - to
star The standby an units art after chi ed water

b
7.3- 3
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In the ever that the main ntrol room acomes
uninhabitab CACWS loop B n also be i. ated from

e remote sh down panel (RSP (see Section .1.4)."

O ration from e RSP is total operator cont ' led
an 11 CACWS loo B automatic in iation signals e
disa ed when the nnel B RSP tra fer switch is
place n the "Emerg cy" position.

-
r

CACWS loop can be manua ' initiated lo ly as a
ckup to op ation of CACK loop B from th SP.

CA 'S loop A al pump and 'ller controls e
iden 'fied on T ' ,e 7.4-3.

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

.

1. Manually start and stop pumps and chillers using
handswitches located in the main control room

_. _ .

.

1

.
.

.

|
7. 3- 74a Amendment 5
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|

| 2. With the system in 4 normal operating lineup, stop
one of the fan units associated with the running
chiller and chilled water circulating pump pair

i and observe that the standby chiller and chilled
i

water circulating pump pair and its associated fan j
| units start. 1

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,

i test provide a signal to the main control room to
indicate the in-test status and also provide an input,
where necessary, to indicate that a protective
interlock is in test. See Figure 7.3-23.

~~

7.3.1.1.11.6 ESF Equipment Area' Cooling System '5,

The ESF uipment area cooling system comprises the lowing
subsystem

a. Pea
,, _ , ,

r building equipmen rea cooling (RBEAC) sy em

b. Auxilia building diesel are AC (AHDA-HVAC)
I

Auxiliary b ding control area H C ( ABCA-HVAC).

d. ervice water i ke structure HVAC 'IS-HVAC ) .

The purpose the ESF equipm t area cooling syst is to
provide adequa cooling of ESr quipment by mainta ing a
suitable ESF eq ment ambient t .perature environme during
ormal and abnor plant operati .

.

7. 1.1.11.6.1 actor Building ~uipment Area Cooli*

1. *rumentation an Control

a. RBEAC function The RBEAC syst i consists of unit
cooler pairs pro ' ding cooling t the RCIC, HPCI, RHR,
ore spray, and S pump rooms. r description and t

eration, see Sect n 9.4.2. The EAC unit coolers I

l

\ I
7.3-75
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e unit cooler fans serving the RCI UPCI,RHR,a
'

e spray pump ms are interlocke with and close
SA cooling water Ives when in the top" position.

|

Individ unit cooler ouble is annunci ed at a
remote co rol panel. A alarm on the re 'e control
panel is a nciated in-t main control roo ya
summary uni ooler troubl larm.

i
To maintain the edundancy of e mechanical equi nt, !

controls and ins ' mentation ar rovided on a |
e-to-one basis 'h the mechani 1 equipment they l
ve.

)
1

The trols, instrume 'ation, and p er supplies are
physic ly and electri ly separated or each of the
RBEAC u 't coolers. Se ection 8.1.4 14 for a
discussi of the electri. I system sep ation. |

e control for the subjec quipment ar located in,

t reactor closure. The vironmental nsideration
fo this area nd the control alification 'mmary is- ~ pro 'ded in_Se ion 3.11. For' tpoints, see
Chap r 16, Tec ical Specifica ns. See
via ". .3-18, R ator Building S ply Logic Di am.

RBEAC testability - The RBEAC system is fully testable- c.

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

%L
7.3.1.1.1 .4 A A.44 so.au.n9 ul e4 Aree nvow

Instrum ation and Co "ols '9
%

4
ABDA- * function - Th. uxiliary b ding diese area f

-

,
1 HVAC sys m provides cool g and venti btion to th -

.

' iesel ge, ator cells, di 1 area swi gear rooms h
. sel area ttery rooms, a diesel are ~1 ass 1E |panel rooms. ABDA-HVAC syswem is requit ' for r

-_

' --=-a64on and testing of the diesel gen- ' tors.

7.3-77
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c.
ABDA-HVAC testability
during normal power operationThe ABDA-HVAC is fully testable
initiating circuits may be verified as f llOperability of the DRR

.

o ows:
1

By manually testing the fans using h
from the associated re~ mote control pan landsvitches

e.
2.

In the " auto" mode, by tripping the di
signal or cell high-temperature switch andesel start
observing the auto-lead fan start.

3.
In the " standby" mode,
start signal or cell high temperature swit hby tripping the dieselthen tripping the low flow switch folead fan and observing that th

c and
r the auto

and the auto-lead fan secures. e standby fan starts,

feet 0 inches may be verified by obseOperability of the SRC and DAEE fans for elevation 146operation of those units.
The units may be testedrvation of normalusing handswitches located on remote cont-. _ .

rol panels.

Verification of the operability of th
made by tripping the low flow switch ofelevation 163 feet 6 inches and the DAPRSe DARE fans for

units may be
unit and verifying that the standby unitan operatingoperating unit secures.

starts and the
.3.1.1 1.6.3 xiliary Buildi

CA-HVAC) Control Area

a. AB -HVAC funct
"g and venti - The ABCA-Hcoo .

equip nt room an tion to the co system provides
ntrol area bat el area EVACequipm t rooms. T

,

aration of i CA-HVAC syst ry and electricalnormal
and opera 4on, see Sec service area, is required for.

9.4.1. or description
b. CA-HVAC ope.

trols associ tion - The p r for the inst.'liary buildi ed with thea # ments andsup ied from the control area portions of t
ss 1E power entilation syst . is

stem.

7.3-80
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d operate continuously in e "run" mode. The second
CABE fa 's maintained in auto-standby de and will
start upo a low air flow si nal from a fl switch
monitoring e running fan. 1e fan in tro e is
deenergized the low flow si, al.

|
1

Fo each CABE f a low flow ala is indicated ta,

rem e control p el. Any a'larm the remote co *ol (pane is annunciat in the main c trol room by a
,

syste summary tro e alarm. '

|

; On a LOP, both CABE f will stop. T, fan in the run-
mode will estart upon ceipt of a pe ssive signal ;

'

from the e rgency load quencer.

:

o maintain t redundancy the mechanica equipment, |
#

ntrols and i trumentation re provided on
lo -to 'one basi with the me nical equipmen they

se .

The co rols, inst mentation, an power supplie for
'

the con el area HVA units are ph ically and
- electric ly separat for each of e systems.

! Section 8. .4.14'for discussion of lectrical sys m
eparation.

i

! Th controls f the ABCA VAC equipment te located in.

the 'xiliary bu ding con el area and di sel
gener 'or area. 4 e enviro ental conside tion for
these eas is pro ed in S tion 3.11.

For setpo ts, see Cha * 16, chnical1

i Specifications. See Figure 7.3- , Auxiliary Building
! Control Area mM -

i

!
* c. 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.

|

| 7.3-82
.
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he controls

service wa r the SWIS-HVA
ideration f r intakeco

strue quipment are
Sec cated inn 3.11. these areas is

e. The envi
ovided in mental

The con
the SWIS 1s, instrum
separated AC f ans are ation,'and po
Section 8 each of th sically and e supplies fo
system sep.1 14 for a dis n systems. etricallyar 'on. sion of the ctrical

5 ~ setpoints, se
ifications. Chapter 16, Te ical

See F1
'

Miscal' re 7.3-25, See
Water Intake

' ''
'

"' - - ructure and
.

c.
SWIS-HVAC testability - The SWtestable
of the SWIS-HVAC supply fans maduring normal power operatiIS HVAC system is fully
tripping the room thermostat on.

y be verified byOperabilitytemperature and observing th
at the SWIS-HVAC supply fanthus simulating high roomstarts automatically.
,- -

verified by starting the assOperability of each SWIS-HVAC
fan and observing that the SWIexhaust fan may' beociate(
automatically subsequent to the stSWIS-HVAC supply

S-HVIC exhaust fan starts
fan.

! art of the supply

Verification of the operabili
flow switch of a running fan a dmotor room fans may be made by trity of the traveling screen
standby fan starts automaticallypping the low airn

observing that the
.

*

All system setpoints can be ch
simulated signals of sufficientecked by insertion ofaccuracy..

magnitude to verify

|

|

r

7.3 34
1

.
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7.4.1.1.3 Testability

A design flov 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 thetest, and reactor operation remains undisturbed. All components
of the RCIC system are capable of individual functional testingduring normal plant operation. Control system design provides
automatic return from the test mode to operating mode if systeminitiation 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

~

Test plug inserted and test switch in position toc.
interlock discharge valves. Out-of-service annunciator
alarms in the main control room to indicate system in
" test" mode.

.

(f) s o n roy Laculo Control Svstem..

7. 1.2.1 Fu ion

The in umentation a controls f the SLC sy em are d 'gned
initi e and contin injection a liquid n tron abs eri o the ctor when m ally and/or utomatical called u ,

to o so. 's equipmen Iso provide the necess controls o
- mai ain'this quid chemi I solution 11 above s rationi I temp ature in adiness fo injection.

I Ns
4 The SLC N.vstem proc - equipmen instrumenta on, and c 'rols'

essentia 'or injecti 7 of the nt 'ron absorbe ' sodium
l. pentaborat solution) to the rea r is design to withs ndthmSeismic Cat ry I eart, aka la=de Anv nondirect erocess

7.4-5 Amendment 5
|

-

1

.
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Both loops of the SL \4/84 1re

dant reactivity control syst ia Aca44y int \
sy wem

pro u
ed that APRMsign em ( ) la 1

switch will override wer is downscale. after a ti ... I

however, the m e manually initiat is automatic delay,automat
automati intiation sig al shutoff signal pushbutton co tiation;

nitiation of S Section 7.6.1.7 'll override t rol
.

system by the RR scribes the
When either [

eutron absorb system switch |
! tuated: into the reacto actuated to injec

the following dev iquid\

s are
One of the

.

wo explosive valI

is fired -

b.
Either the inb!

' RWCU ) isolatio rd or outboard r
valve closes ctor water cleanup-

4

c. On f the two inje8

1 ion pumps is sta
ad

i
d. The pr

system sure-sensing eq!

: -
-

$
pumping liquid ment indicates

The SL to the reactor. at the SLC
the cont ystem is sep
channels I rod drive ated both physi

RD)
Regulatory e separated system. The ly and electric

\
SLC system uide 1.75. accordance with LC system instru y fror

physically e redundant activ requirementse nta

nd electrically separated. components of th
\
!

7.4.1.2.3\ Testabilityi
,

j

explosive valves, during normalThe SLC system is fully test bl
j

;i
a

by injection of deminerali
\

e, with the exception of theoperation. \vessel (RPV
is performed during shutdowzed water into the reactor pressFull system testing,

j operations.), \

n or refueling ure
! '

;

I

1
i

!
|
,

! l

I |

7.4-7

Amendment 5 *.
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b. Regulatory Guide 1.22 - Revision 0, Periodic Testing of
Protection System Actuation Functions - The RRCS
equipment is designed so that integrated system testing
can be performed to verify overall system performance.

#f ReguAaLory vulce 4.29 - Revision 3, Seismic Design
Criteria - Th ensors, transmit rs, trip u 'ts and
associated logi for the RRCS are lassified a Seismi
Category I. The edwater pump tr contacts a e high '

quality but not ne ssarily safety ade.

d. Re latory Guide 1.30 Revision 1, Ou ity Assuran
Reg 'rements for the In allation, Insp tion, and
Testi of Instrumentati and Electric uipment - S
Sectio 7.1.2.4.

t
.

Regulatory uide 1.32 - Revis n 2, Criteria or
Safety-Relat Electric Power stems for Nuc1 r Power
Plants - See etion 7.1.2.4.

-

-

f. Re latory Guide 47 - Revision 0, ypassed and
Ino rable Status dication for Nuc ar Power Plan

. Safet Systems - Th e is no RRCS byp s or operatin'

bypass. The followi annunciators ar provided to
, communi te system sta s to the operat g personnel inthe main ntrol room.

|

1 RRCS Man 1 Initiation "nabled
|

<

2. RRCS Potenti 1 ATWS (recei * of high pres ure or
w water le 2)

* 3. Reac r Recire P s Tripped
|

.

4. RRCS FW nback Init ted
|

S. R.75 RWCU Isc tion Initis'ad
|

i

7.6-47 Amendment 4

*

i

i

1
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Regulator uide 1.105 Revision nstrument i.

tpoints - strument oints (a acy, marg and
I ft) for r tor power, ter leve d pressur

de ed in plant Tec ' al Speci ations
act )

!
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.

7.6.2.7.3 Conformance to 1 FR 50 Appendix A, Genera
D ign Criteria

al Design Critert (GDC), establis 4 in Appendix f

10 Cr 0, which are ge ally applicable all safety-r te
systems, re discussed in etion 3.1. Tho with specific
impact on e RRCS are desc ed in this sect .

a. GDC 1 "ough 5, 13 an 9 - See Section .2.2. |,

~-
b. GDC 20, Pro tion System Fu tions - The RRCS

q completely au matic.

GDC 1, Protection stem Reliabill ' and Testability.

The S is designe ~ r high functi 1 reliability
and it ogic can be t ted for the sa. ty functions to
be perfo ed. No singl failure in thi wo
'visiona four channel otection syste., ill result

i the los f the protect 1 functions. |

GDC 2 Protect n System Indep ence - The RRC 's a
two di ion cla 1E system sepa te and diverse m
the RPS. It has etional divers via ARI, RPT, d
feedwater unback.=

.

e. C 24, Separ ion of Pr ection and Con 1 Systems -
T. RRCS prote on syste... interfaces with ontrol
sy ems through olation d ices. Specifi ly, the
RRC ignals to t recirculation system pump and the
signa to the feedw er control system to initiate 6

,

,

7.6-50 Amendment 5
.
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Derivatio f System I uts (Paragr b 4.8) - Th RCS
4

system inp , reactor ssure, an ter level, e,

erived fro essure an evel transm 'ers that
oduce signa that are t he extent, ible and* e ir ' * res of these desired variables.

i. Capability for Sensor Checks (Paragraph 4.9) - The RRCS
self-test unit automatically checks the RRCS level and
pressure sensors. The autpmatic check determines if
the sensor output is downscale, within normal operating

j 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 diagnostic

; 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 sensor
signar level goes beyond its trip setpoints. Sensor
signal level can be read at the ATM and compared to the
known characteristics of the transmitter. Trip

,

'

setpoint can be adjusted at the ATM, and the
i operability of this trip module is checked repeatedlyj by the RRCS self-test unit.

-_ .

RRCS sensors, logic, timers, and actuated devices are1

! continuously checked by the RRCS self-test unit,
! meeting paragraph 4.10.

%.4 a a4 444 G 4 Dyyadd vi..
n s...w w g . . w . spsiaw&Qi

! (Paragraph 4.11) - The Rn is designed s 5 that'

portions may b removed fr service for m *enance or |
i

; esting withou 'nitiating t RRCS protecti ctionsj the system le 1.

! Rem I of portions the RRCS f service will no.
; resul in protective tions becaus *he system is
; normal deenergized.

1. Operating ' passes (Parag h 4.12) - The is no
operating b ass affecting RRCS.6

m. I 4 cation of asses (Paragra 4.13) - There no .

man 1 bypass of e RRCS. |

{ n. Access Means for 'cassing (Parag -h 4.14) - The
RRCS can * be manuala bypassed.

7.6-53 Amendment 5
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OUESTION 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 erroneo.usly 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
i sensing line failure concurrent with an additional random single

electrical failure induces a transient and precludes the
automatic operation of reactor scram and/or engineered safety
feature system. For each case identified provide an evaluation,

which demonstrates how the redundancy or diversity of the plant
design provides for reactor scram or safety system operation.

within acceptable limits. Where manual action is required by the
t operators discuss the in'strumentation and time available for the

| operator to take such corrective ac, tion.

;, To reduce the. consequences of sensing line failures in
'

combination with a single failure in a protection channel not
dependent on the failed sensing line, a modification of the
protection system logic may be required.

BWROG generic report SLI-8211 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 controlling feedwater combined with the failure
i of a level sensor, control component or power sueply bus
I associated with the intact reference leg instruments. The

specific level sensors are N091, A, B, C, D (Figure 5.1-4) and
the buses are 125 Vdc A and B. Provide a description of the
modifications implemented at Hope Creek as a result of this
concern or provide justifications why the modifications discussed
in the generic report are not necessary to reduce the consequence
of sensing line failures.

P: i. ' O ; \ n '\ R i!
,

s.e.c ;

g L = s ! V I 'i l
-

) 421.23-1 Amendment 5,

..-
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RESPONSE ~

_

'-... _: r- addressed above are ceing evaluat - i '. w
design. A justifIcatIbrFirte ##'

ace not necessary or a.

description of pr
'

, teation rovided by July
''' *a

1984.
- |

__

.

An analysis was conducted based on the following assumption that
simultaneously:

1. An instrument reference line fails (breaks),'

2. A single electrical device also fails (but there is no power
supply failure), and

3. There is no operator action.
-

7
;

These postulated multifailures are beyond the design basis for the HCGs; )
h however, an assessment of the plant responses to these types of events //

was provided. /
.

s
'

The instrument reference lines common to feedwater control and to pretee-
g

All the various failure combina-i

tions wer, examined. Two failure combinations that represent the worst
jtive system sensors were identified.'

These two failure combinationspostulated failure paths were identified. - /#

}k.thekivi ion 1 instrument}, ' y / gj //.'?9< UM
i *

4 are described in what follows. [
.-

W
Failure Combination 1 would be td fa$1uo #

reference line connected to condenring chamber 821-D00AA combined with a
h4ah water level. In the analysis of

f ailure such that_it f ridf eates a
this combination, it was assumed that the manual selection switch for

'

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

j the operator does not switch the control to the other instrument line
This would cause the feeowater con-) (division 2) as would be expected.

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

j feedwater flow. / I''''
, l

,.

.' N
Following the loss of feedwater flow, the decrease of the water level

f ,,[ After the water level
to level 4 would initiate a low water level alarm.

s
ii d, ,0,f

. decreased to level 3, a second low water level alarm would be in t ate ,/
but a reactor scram would not occur due to the assumed failures.

S-
t

-

7'

.-
9*

s

-

p ..

N b ! :; i .. , f .

'

, .

f, t . . 3, . i-

Q' y Y sy~ ~~'0h

Y f).-} {i , .y1p g-3~
'

421.23-2 Amendment 5;

\, ' )
" I\ \ t ,. #'

.- V sf*
.
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When the w;t;r Icv 21 'decreas d to Icval 2, a re:ctsr scram would occur
Cue to the altsenat > rod ins;rtitn system, Cnd a third low water levelalarm would be initiated. The RCIC system would then automatically kbCstart, and both recirculation pumps would trip. However, HPCI system~

would be unavailable (tripped) due to the assumed failures. A C 8'

Core uncovery analyses were performed using the REDY program and simula- 'f b'
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 level 1 and level 2. Figures 421.23-1 and f421.23-2 show the REDY plots for the casts 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 t,e below level 1 outside the shroud and would trigger I

the closure of the MSIVs.

For the BOC void-reactivity case, a further analysis, based on realistic
assumptions, was performed to evaluate the potential 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. * '

' /l:
-

' .,' igures 421.23-3 through 421.23-5
side the shroud, and peak cladding temperature (PCT), respectively,show the system pressure, water levelg |/

(' e,/ calculated from the core-heatup analysis. The minimum water level in %.
* ,
.

.L 4 core would be 2.5 feet belaw 7' |

tha toD of the active fuer (inside the.C (shroud). This uncovery level would result in a_ PCT of 450*F. Since this \yt
! E y BPCT is less. than the initial cladding temperature of 644*F and well below

[

'

'

[' ' C The 44uv4 ijmit, these results are acceptable from an ECCS viewpoi_nt.
*

\ *.
_ r *'

! Failure Combination 2 would be the failure of the division 2 instrument w) }
,-

reference line connected to condensing chamber 821-0004B combined with a K-
B21-N097 D- or H-level transmitter failure such that it indicates a high t

water'1evel. In the analysis of this combination, it was assumed that f
w

the manual selection switch for feedwater control is on the failed
instrument line (division 2) and that the operator does not switch the . v % Icontrol to the other instrument line (division 1) as would be expected.~ M '; "
This would cause the feedwater controller to respond to the erroneous iho C. | / ,phigh-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 level alarm. After the water level decreased to level 3, a
second low water level alarm would be initiated, and reactor scram would

,

,

occur. Af ter the water level decreasec to level 2, a third low water M1evel alarm would initiate, the HPCI system would automatica11v start, g 6./,

and both reci_rcul_atdolLpur!1pssould_ trip. The RCIC system would be g-/GMal7aTlable (tripped) due to the assumed failures. ~

A core uncovery analysis was performed using the REDY program, and
simulating the BOC void-reactivity coefficient only, since it presents g

the worse reactor condition for this scenario.

Figure 421.23-6 shows the REDY plot for this case. It can be seen that
the minimu'm water lesel outside the shroud would be about 10 feet abovethe top of\the active fuel. No core uncovery was found.!

kMe h, ''^~ % %r /-O%!

-

3.;

6Lilip('n,f$j.-e..s<
. o.

)j n'b i
' , - 17.,

_

_

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



i

*.

.

/

)

.

= c--
--

56-
4w: BE
*E: 3Ch
4E *t!~* .

h;w;a :s+e a G
- -

-; s m _J:' <
E' - .- 95s =,-

,==r 'o ult!W 'o C
. ,e q- -~~ . ~- *

| g c g c 5 )W W =
15-

5-

|W = r =
-= -=
a no <

'
W "i 'd

< ~ h y
e,, ..

o a Q.

[: =
% ~

.

E j i k I
-

2 . , . ..o . . .

.

*. * .o. -

R. R. E S = 5. .

G 1 w .@ 2 PC B -,

q
. u-

v.
>-- -

u a -
- t E==
d-G <

- 5M uhweEr 5w L

5 ) 5205 E.-
. -m .

; .- - -= ...

I*;!P y-

c s -

bX Wy
-,

=w a, m5 0

EdwCe 'o k;
9x-~~. q- p-~---

s -
* - "-w w gM >W

D.
-

l i-* ,

z iW W - !
,.: .: I.

d -d.
' ,

l I

m
"

i'

4 |
- -

' * *: ir
: 1 u,-

99 et

,- - . . .: JJ; 5-. - , -, e, . .o
- . . .o s.

; 2 d R E S =

g.C4zit!!541 M . . , ..

i P 9 f .'. . .' \ eg n ,' ,t 's ,Ph |
1

,

l=6h|YflIk g
1 I

.

... s. . . w- === .% . , g

. . .

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



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

h.

1 .

. .

I
I

*
.

.

I DON TTT: St#T I I EVELIFt.nff SE8'-$ninre.

2 48 R 4ED LivEl. ErI)
|_Niil gat'

i

IVIILE4!.e,.y - | en.

5
i

' f
2 l.

E l.2 c. E E E E
I-5

C

Y| D
1. -IO.

(J t I t

............. _ .m. ........
b. 0. 4 0.8 8.2 8.6 c. 0.4 0.9 8.2 8.6

IlE IWC8 M IO 814 EXCIJs sO*3N
*

1 M Ufft(98 FLUW Ill 1 FI[ DERftf Ft(De
- d- 2 FWE 5t#fl 0E 8ERI FLUElti 2 N L it r VI Lvt fitte

yy* 3 Vt 5ML 51[fM Fifte3 CON IMI I FLOl41ZI-w g3- 4 IRET5IfCill.IllCIBlu/ Lei 4 Irf FED TTMito ril

, d
! l

30. 80.

b

!|i W. W. 8'

| 5
j r.'

'* 7; . 0- -t - 3 0. l. 'I3 Nrrr- 2 *'d ab K 1 8) E
O.

- " "

83 f.2 8.6 0. 0.4 0.0 8.2 8.60. O. te
IIME 85t[I x to.3 IIK ISEtix 80''

! .

j FIGttRE 421.23-2 ItiSTitin1111T I.Illl! Itt:IAK NIAl.YSES, 00C; il0 fil'CI; itCIC AVAll.AlllJi IflTil ARI ,<



* i
.

.

.

.

1200 -
,

4444444_

1000

-

800 - "

_

i

2 -

5
~

g 60c -

E
_

4:0 -

.

-

200 -

-

0 l l l I I I l l I l iI I l 1
0 200 400 600 800 1000 1200 1400 +600

TIME til

-

.,

figure. 421.21-3

Venel Assure. dalcu.leled

fromhe Cers-Mea 4up Adpas

P?:r;1 uv,,i \9AT
e,

.

..

, . - _ .,,. _-. , .. ...%-w -_-.e.---- -..y ,---_-f



- . . _.

s -
. .

.- .

-

.

.

4

So ,

_

-so
.

3 -

: - ' 1

3 ]4

,

g do ==

=
2
*

-

-

:o _ ._.

.

_

'

i i i i i i i i i , ,:o
o 200 400 000 800 toco 1:00

m ,,

i

:

figum d21.23-4
,

Wdu Level calealahd
% iks con-Hedup Adysa

.

- - - - - -_



,'
.

e

.

.

,

700

-

2
~

_

E
: 400

| $
' .

I
_

.
-

.
2

8
<

C $0C -

!-

i r
'

. _ , .
_

-

.

!

I I f f I I I I I!
, . .

"o .x 400 soo 800 1:00

TIMt to
!

i

I

dipet,421.23- 5'

pe g 01.ddl Ts y e d rs M ed d /.

% 4ke. Cars Hedup Ady.su

hffI

.

, - - - - - . _ . - - _ , e . - _ ~ . . . - . _ . . . - . . ._._,,..-,,,.-_,_--e.,, _ - - . - _ . . - - . . - - - , -- -



*
.

.

-

1
-

,1

= =
5:
55- <

4 ,0 EE
ME: Eddb

WWE's- uWe- . emm.

a - - : nae -

kk' dsaME zy n.Wa- e se m :
5=W 'o WW$ 'e

-

% -~... ~--~-,e
-

- - pu w -
M M z
- -

7/ W W 5"'

# n; n; 5-

'/ -

% *

ff ;
2
% y

,

1 .
o :

.
, o

-
.

.

. m
: 1 L

% : 1 t
L !.

_ '?.- =-
-

.o. .

2
. . .o -

E o .

R. R S. S o 5
-

G1Jti K. I IC'W *

.. . c

Q 5 v
; c:'

D

3 =ii
>-l-

;n; w
wEr a.

,

- g - -

sBe gw= ,a = =u .
; - --

|;bRg
gs

c "

g ; =~ L *-
c C Wl C 0
-~~ '% -~4w $, . -

- - gu w *M M
-- -

f E 5~
~

.m: c: !-
- 6 i E.

-

s
~

-

si iq
e

e a t.

: ,,
: J a-.

-
. . -.o a. . . . .s,o . -

. - .

, c. .

; 4 d R E S i
a

g.Clyttil5dl 3OS53nd

nqujp; goy
-a,w

.y - y p , . - -



' g yy- .

.
_

HCGS FSAR 4/84
_

'.
OUESTION 421.26 (SECTIONS 7.2, 7.3, 7.7)

Mode switch contact and mode switch operating mechanism i

malfunctions have caused inadvertent protective actions. Similar i

malfunctions could have rendered redundant channels of protective !

functions inoperable. IE Information Notice 83-42 provided f

1notification of potentially significant events concerning mode
switch malfunctions. Section 7.2.1.1.11 of the FSAR indicates
that the reactor mode switch can be-used to initiate a reactorFurther discussion regarding the reactor mode switch :scram.
capability to bypass and enable protective functions and provide I

|rod withdrawal interlocks and refueling equipment 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:
l

1. Identification of the reactor protection system, rod block,
refueling interlock and other functions important-to-safety j

that are dependent on proper mode switch contact operation. |
*

|-

2. Identification of the analyzed transients and accidents~

where credit is taken for the operation of any function'

identified in 1 above.

3. 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.

RESPONSE f-

{mncperw0M
The reactor mode switch curretly installed at HCGS is of the i

type having the potential fort as described in II

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.

IAn dos dAn assessment of the system impact of postulated mode switch |
Amisoperations for the presently installed HCGS mode switche&e - ,

prerid:d ir th: rep;rt "A;;;;;;:n: sf tt.; Eff. cts _:f Pertul:::ft_

,

, - cd: S"i " ".i;;p;;;ti;;.;" pr:fid ' 501 ~ h [provides an d4 ~ "h i"

)e. valuation of the impact of postulated mode switch misoperations"

on the analyses described in Chapter 15. It identifies normal
switch contact positions for each mode of operation "RUN','

" SHUTDOWN , " REFUEL', and"STAE7CD"- and summarizes the system~

consecuences should one or er,re pairs of contacts misoperate.
All of the identified misoperations of contacts are detectable by
annunciation, instrumentation checks, or surveillance tests.
-L... ;c ec.. . 11 m. ::d;fied by ;;n: :0S4 te identify the-4e

:

421.26-1 Amendment 5'
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1 Assessment of the effects of Mode Switch Misoperations.

I. Mode Switch Contacts 1-2, 9-10, 17-18, and 25-26 (Division 1
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. If the contacts were to open in the "RUN" mode, then:

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

2. The IRM functions would be enabled and the APRMs
would revert to-setdown trip-level scrams or half 5

scrams if the plant is at greater than 12% to 155
of rated power or IRMs are upscale.

3. A rod block would be annunciated because the RPS g

signals to the reactor manual control system wou.'d-
#

incorrectly infer that the mode switch is in the<

" SHUTDOWN" position... -.

B. If the contacts were to close in the "STARTUP", l

" 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 would 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 is placed in " SHUTDOWN", assuming that the
contacts remain closed during and af.ter 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 function would i

not be in effect, APRM setpoints-would be raised j

to their high setpoint level (approximately 120S.
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
functional 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 would 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 w.ithdraw more

er h=1f scr:- frc Jathan one rod. Th= ere--

!!e- 12 =ha" _rculd pr:b:bly pe=rird: cuch artienst ,

Jne operator.p+.i-14 verify this rod block ,by .am
attempt {Eo withdraw a second rod after the first
control rod is withdrawn. In the " SHUTDOWN" mode,
the operator should be aware of such permission as'

the normal annunciation of the rod withdrawal
'- ----" ' '' '' 'block would be present o-- "^"'d

f---- ti-- =e *h- rers er '.:lf ::::: rerulti.ng e
~_ -

-fra- Itt A, Lo v e . -~-

C. Conclusions:

5. l for switch closures where the switch is
'

i
'

the "ST " mode, po,stulated switch f - .s.

would result in ast a hal .. condition at.

$NSEF A " the time of the switc h - re. This would alert
the operator KPS failure. -This conclusion ,

addres ailures only of mode switch r
,

and 26-26 contacts. --

2. 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.

II. Mode Switch Contacts 3-4, 11-12, 19-20 and 27-28
(Divisions 1 through 4, respectively).

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

421.26-3 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:

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

-

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

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

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

The annunciated (via the removal of the signal) removal of tnee.
nomal " SHUTDOWN" mode rod-withdrawal block.

,

-

,

- _ . . .
.

~

.

s

q

!

DBJ: pes /107L-1
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preceding, the time delays relays K16A-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

bypassed (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. If 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 a: )
abnormal for these modes. Such bypass-'is
annunciated and would initiate a rod withdrawal
block at the same time.

C. 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 effect. A44c4*eal

Summary and Conclusions e[ A '7xed. S.kdI4 7/:d ed w& * N ^V.
.

A. All failure modes for the mode switch contacts where.

contacts open that should be closed would result ingr^4
g

c \ scrams or half scram depending on the number of

'/".-(j '' gl' , e ;. ' conditions of operation where steam line pressure is
< contacts that are open. At the same time, forv
'u'.9 ( .,

/H low, isolations of the main steam lines would occur.p, /s

- [/v
1v.

p, ' B. 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, 9-10, 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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setdown APRM high flux scram function from 15% to 1185
in one or more of the RPS/NMS channels.

C. In item B above, although the mode switch failure,
(i.e., contacts closing), would not be immediately
apparent to the plant operator, the failure would be
detected during the weekly IRM and APRM channel
functional tests. If these te Qs were performed prior _,
to the power increase and afte N ransfers4aq%the mode -r

switch to the "STARTUP" position, then the IRM channel
functional tests would detect the failures because no
half scram would result. Th; preps::d techni::1 c.
sp-cificatier *=g"irrr:nt aill b: th:t th: In" thrr.:1"1

,f f"nctienal tuoi oud the A?n." channel f unw w enal t;;t bc'~

7>puj p.cfarmed eithin e '.:::: priec te stertup, if it h;; as

days. w..kly __nne s - p rfer==d ia *h. pr.vinne nev n3

_vuld . ;;quir;d f : th cir? *:::by th;' ''----gr m"-- .

"9CT STANOr!" ;;nditi;n le a.aint:ined Fne long p.rinde ,
cf tim;. Additenal infer atier all bc provided in ,q

'
--an n o i^oi yn Lu= mvde switch. -

-

D. In the "RUN" position of the mode switch, contact
closures of the contacts that should be open, (i.e.,

. contact closures of all contacts other than 1-2, 9-10,
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 also result in the bypass of
one or more NSSSS trip channels related to the steam-
line low pressure isolation function. Concurrent with

.

the incorrect mode switch contact closures, there would
be annunciations that one or more of the RPS MSIV
c'losure 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 something is wrong approximately 10 seconds after
the contacts close with the annunciation that the.re is
a "RPS mode switch shutdown scram bypass". Addiypn:lt

^

th ose v:-infer:2 tion will ba pre"id:d in June '9'' ma

Op; ration:1 pr 0dur^0-- 4r

E. Closure of several sets of contacts can bypass the
" SHUTDOWN" mode scram functioq. If the contacts remain
closed during and after transfer of the mode switch to
the " SHUTDOWN" position, such closed contacts would not

pues aM' . allow a scram to occuG. That is, only a half scram ora
This fact would be immediatelyno scram would result.

app & * & perator.7A. Q %rmo -. A g/ie M MNarent to the4 lb & Zi~t ww( 4.ses"'g In the " REFUEL" mode, closure of the mode switchF.
contacts 1-2,y -4, 25-26 and/or 27-28 would negate the3

normal"rp{uel mode restriction of the "all rods in
first, move 5nly one rod at a time" and would allow the

~

.

421.26-10 Amendment 5
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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. 27-28 anJ/or 29-30 woula
remove the normal # rod withsirawal block (restriction e1 & ]f

associated with this mode. This fact would be apparent'

,

! 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.-

:

Hommer, h M-bIac.k es,dsi'h*Q 5 ''* only a. huh 1. k l:

s k et p = e4 =m! = 4 c. h s
A s I *Pe = fic.4i d t % N ". d MS Also, W''

! .YU$ N7dD,h d be in D ml
/ ,

[ CNSE77 BfHEW'

!
!

*
! .-.

,

!

:

i
i

.

i

i
4

|

|
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2. Evaluation of the Impact of the Effects of Mode Switch Misoperation -
'

on the Chapter 15 Analyses.
i

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

s f f of previously expressed,NRC concerns with thosa events or becauseih impact the limiting transients. These specific
g. N gthe events m g tf events were classified into two groups according to the ,

consequences of mode switch misoperation.

I. The Evaluation of Group 1 Events

The events in Group 1 include:-

a. The abnonnal startup of an idle recirculation loop.

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

- c. 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 I 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 drop
accident analysis was initiated from 0% power, (50% red
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 creditetaken 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

1
*

I DBJ: pes /107L-2
4/24/84;

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

B. The CFapter 15 analyses of the recirculation
flow-controller failure with increasing flow were
initiated from 3 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 consequence. 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 i.ncreasing flow on
both loops. "

CT. 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, as 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.

II. The Evaluation of Group 2 Events

The events in Group 2 include:

a. The inadvertent closure of the main steam isolation
valve.

b. The loss of an auxiliary power transformer.

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

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

DBJ: pes /107L-3
,4/24/84
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These are events for which the concern is either the bypass of
themainsteamlineisolationfunctionduetolowsteamljne
pressure by the nuclear steam supply shutoff system (NS } in

.

e
the "RUN" mode or the loss of the position scram function of I

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
psjgisofconcern. 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 i

of the MSIV 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

# *( g, g g at least one trip system of the reactor protection system ,

JRPS) would have to be placed in the tripped condition
dasjn of M M within one hour. If both RPS trip systems were affected,

the plant would have to be placed in the "STARTUP"
CW' g 3 y (see condition within 6 hours.
'seddn 8.h 'Ol's . less d

1 B. The consequences of thegauxiliary power, as analyzed ine,esakwed O Chapter 15, are also not affected by any mode switch
,

I

Oc sene conse seass "!!ogerayjgg,]j{gyggj 7y2;g gp_ |

As $s lest eS &
_:: Lr T.'.'J:_'A J 'T7 ''T!'_''X 'J E ,T

~

-- u ; ;_-/ T'y zyn,='r ' 7 g- g 3j

go d conntokio'ts.
'~ ''

L T '' ! ~ '' ~ "
"~~

l--

,

Y' '8 "" l C. The analysis of the main steamline break outside of the
Sefu.Me conhol i containment does not take credit either for the low

steamline isolation signal that would probably result
E* ; & samn , ay from low steamline pressure or for the scram from MSIV

closure. In this analysis, the event is initiated at thegg gg
Level 3 scram to start out with a minimum inventory, at

tndaded d 6* s about 0.5 seconds into the event the isolation,is assumed*

N' *f f to be initiated because of high steamline flow. Although
3" * s tais is not addressed in the analysis, a level-8

ic,g hd nigh-water turbine trip would be expected due to sudden
* decressurization. i

possMe mis t

. j gg Q gg D. Failure of the steam pressure c:ntroller in the open
position would result in a level-8 high-water turbine

-

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

Since_an [u f
I isolation would be delayed to beyond a minute.

annunciation in the control room would have alerted #to
the bypass of the isolation function, the operator would]psem.er-
be prepared to actuate MSIV closure manually should this

i_ event occur..

DBJ:ces/107L-4
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III. Conclusion of the Event Evaluations
e

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 po ion of the mode switch. All mode x
switch misoperations t t might impact the severity of

1

consequences of transients and accidents analyzed in j
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 imediately aware of a problem in
the RPS because of scrams or half scrams, which are also
annunciated.

C. The remaining modes of mode switch misoperation would be j

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 the2

failures because no half scram would result.

A 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
perfonned within 24 hours prior to startup, if it has not been
perfonned in the previous seven days. Also, weekly surveillance
should be required when the " HOT STANDBY" condition has been
maintained for long periods of time.

.

I

.

I
'

.
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OUESTION 421.30 (SECTION 7.3)
'

Provide a detailed response to the con ~cerns addressed by IE
- Bulletin 80-06 (Engineered Safety Feature (EST) Reset Controls)

issued to operating reactors March 13, 1980. 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., equipment returning to its
normal operational status).

RESPONSE

i The HCGS non-NSSS EST and EAS systems were_ evaluated against the
! concerns of II Bulletin 80-06 and no discrepancies were

identified.;

1
1

Section 7.3.2.2 has been revised to include a statement
| ,

addressing the concerns of IE Bulletin 80-06.
,

i

The response to NUREG-0737 Item II.E.4.2 in Section 1.10 provides>

j additional information on this issue relating to primary
containment isolation.,

4

{ A review of current NSSS ESF sy'ktem design documents for the HCGS
1 - identified the following ESF equipment as being capable of~ ~ ~ ~

.__

automatically returning to its normal ( nonemergency ) , or pre-!

I actuated condition subsequent to the disappearance of the trip-
: actuating signal (s), and the manual initiation of the associated

system reset. This EST equipment reset action appears to
conflict with the intent of NRC's IE Bulletin No. 80-06, "ESF
Rese't Controls," issued to operating reactors March 13, 1980.

:
; HCGS ESF equipment reset design conflicts with IE Bulletin 80-06
j in the following areas:

| B21-F013 A through E, Reactor Safety / Relief Valves (5 for
i ADS)
t
'

SV-4310 and SV-4311, Reactor Water Sample Valves,
i Inboard / Outboard
4

' 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 F003, HPCI Turbine Steam Supply Isolation
Valves, Inboard / Outboard -

:

|

!
\

421.30-1 Amendment 5
)

-
.

.- ._- -. . . , _ . . . . _ . , - - . . - _ _ . - _ . . - - . . . . ~ . _ .
. . . _ , , _ . ' . _ . .----



-

.
. .

.
.

HCGS TSAR 4/84
r

1E41-T042, HPCI Pump Suction Valve from Suppression Chamber

E51-T03), RCIC Pump Suction Valve from Suppression Chamber

E51-T007 and 7008, RCIC Turbine Steam Supply Isolation
Valves, Inboard / Outboard

Although the initiation of an ADS reset returns the safety /reiief
valves 321-T013A through E to their closed position, this
deliberate, predefined operator action to expeditiously close the
relief valves and prevent or limit inadvertent reactor
depressurization is considered an allowed exception to IE
Bulletin 80-06 compliance.

h *

/ 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 resolution of THI
'

Item II .E. 4. 2 are complete. Modifications will be completed
prior to fuel load. .

^' 4'
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G
OUESTIQE-AS L E .(SECTION 7. 3 )

~4u 3
- ted in FSAR Table 7.3-15, " Variable

The informati pility Matrix for System Actuated to ProvideMonitored App'licab
Protective Actions," is inconsistent with the system descriptions
of FSAR Section 7.3. As an example, only three variables are y
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.

.

.x
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OUESTION 421.35 (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 for several Engineered Safety Feature (EST)
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. Identify each safety system4

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:

j a. Primary containment isolation system (PCIS)
~ ~ ~

b. Containment atmosphere control system (CACS)

Main control room habitability and isolation system (MCRHIS)c.

d. Main steam isolation valve sealing system (MSIVSS)

Filtration, recirculati~on, and ventilation system (FRVS)e.
I

f. 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 not dependent
on the automatic initiation signals.

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

a. Position 1 means have been provided for manual initiation-,

; of the PCIS at the system level. Means have also been

421.35-1 Amendment 5
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. 1 ,

provided for manual initiation at the component level for
all components (valves, pumps) actuated by the PCIS, MCRHIS,

,FRVS, and RBVIS. '

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

c. Position 3 - the PCIS manual initiation switches are located
on Section C of the operator's console in the main control |

room and are easily accessible to the operator. The
switches are of the armed pushbutton 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.

d. Position 4 - the amount of equipment common to both manual
and automatic initiation has been kept to a minimum.
Equipment 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.4

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 862 logic modules is provided in
the response to Question 421.6.

! -

Position 5 ~ manual initiation of the PCIS at the systeme.
level requires the operation of a minimal amount of,

equipment as shown on Figure 7.3-26.'

'
f. 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
requirements of Section 4.16 of IEEE Standard 279-1971.

NSSS:

a. 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.

421.35-2 Amendment 5.
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1. HPCI

The HPCI system is initiated automatically by a LOCA
signal (Iow reactor water level and/or high drywell
pressure) or by a system-level remote manual switch.
The subsystem can also 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 8) using one-out-of-two-twice logic
circuitry.

2. 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 from
opening unless both pumps in either of the two core
spray loops, or any of the four RER pumps, are running.
In addition, each inidividual ADS valve can be opened
manually without restriction from permissive sensors.

.

3. LPCI and Core Sorav

Low pressure coolant injection (LPCI), 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 pool, a motor-driven pump, necessary

' control and instrumentation devices and valves, and a
separate injection path that discharges directly into
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 safety4

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.

i 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 (reactor 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.

I 421.35-3 Amendment 5
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' '
a LOCA condition (Iow 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).

p

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 to the
suppression pool are automatically isolated, 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 is 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 switch.

.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 asthose 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
j are:

1. 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 remain.

2. A low-pressure ECCS pipe break and a single diesel
I generator failure. If the pipe break were in the
; core spray system, three LPCI loops would remain.
I

421.35-5 Amendment 5
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'
If the pipe break were in LPCI, one core spray

91. loop and two LPCI loops would remain.

For either scenario, the remaining low-pressure ECCS
loops are more than sufficient to satisfy the low-;

pressure coolant flow requirements to reactor.'

1.

The above scenarios are more demanding of the low- I
<

'

pressure ECCS than the failure of any one core spray or- |,

LPCI instrument. Hence, te consequences of a single |
; core spray or LPCI instrument failure are bounded by <

the consequences 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 consequences3

of a single failure of a core spray or LPCI instrument.
i

b. PCRVICS
.

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

i

; c. Containment Spray Mode (RHR) and Suopression Pool
i Coolino Mode (RHR)

i These two modes of the RHR system are only initiated
manually ino automatic initiation).

i _ _,

!
j d. CONCLUSION
j

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.

i
i

!

i

!,

4

!
!
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OUESTION 421.38 (SECTION 7.4)

Section 7.4.1.4 of the FSAR provides information on the Remote,

:Shutdown System (RSS). Attachment 1 provides the Instrumentation
and Control Systems Branch (ICSB) guidance for remote shutdown
capability. The attachment provides guidance for meeting the
requirements of GDC 19. Provide supplemental information to
identify the extent that the desi'gn of the RSS at Hope Creek
conforms to the guidance provided in Attachment 1. Include the
following information in your discussion using drawings as
appropriate:

a) Design criteria for the remote control station equipment
including the transfer svitches 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,.v

c) Location of transfer switches and the remote control
stations.

d) Description of isolation, separation and transfer / override.
'

provisions. This should include the design basis for
preventing electrical interaction between the control room'

~ ~ ~~

and remote shutdown eg'ipment.u

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.

g) 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 control.
i). Discuss the proposed startup test program to demonstrate

remote shutdown capability in accordance with the guidance
provided in R.G. 1.68.2.

j) Discuss the testing to be performed during plant operation
to verify the capability of maintaining the plant in a safe4

shutdown condition from outside the control room.
k) Di::uss the equipment classification using th'e guidelines

cor.tained in FSAR Table 3.2-1.
i

| 421.38-1 Amendment 5
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RESPONSE

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 I to this question.

Specifically:
-

a. See Section 7.4.1.4.3.

b. See Section 7.4.1.4.3.7.

c. 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 also Table 7.4-2 and
Figure 1.2-22.

.

d. See Sections 7.4.1.4.5.3 and 7.4.2.4.4.
f

- 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.

g. 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.

j. Testing of the remote shutdown panel monitoring
instrumentation (e.g., channel checks, channel calibration)

=

will be performed using written procedures in accordance
'

with the frequencies specified in the Hope Creek Technical
Specifications.

k. See part XV of Table 3.2-1.

i s

421.38-2 Amendment 5
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421.38 ATTACHMENT 1
ICSB GUIDANCE FOR THE INTERPRETATION OF GENERAL DESIGN

CRITERIA 19 CONCERNING REQUIREMENTS
FOR REMOTE SHUTDOWN STATIONS

A. 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. Requirements for remote shutdown
capability following a fire are detailed in Appendix R to
10 CFR 50. It should be noted that although GLC 19 and'

Appendit 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. In 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 B6 below. The acceptability of remote shutdown
stations designs given a fire is determined by the Auxiliary

| Systems Branch (ASB) as outlined in Section 9.5.I of the
' SRP.

B. ICSB 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 equipment should be capable of
maintaining functional operability under all service
conditions postulated to occur (including abnormal
environments such as loss of ventilation), but need not
be environmentally qualified for accident conditions
unless environmental qualification is required for
reasons other than remote shutdown. The remote

"

421.38-3 Amendment 5
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I'
shutdown station equipment, including indicators, l.

should be seismically qualified. ;
|

2) 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. -

3) 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
involving jumpering, rewiring, or disconnecting
circuits.

,

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

5) 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 control from the remote shutdown
location, a loss of offsite power will not result in

' subsequent. 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.

6) 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 to the remote
location (s) should not change the operating status of
equipment.

|

| 7) Where either access to the remote shutdown station (s)
or the operation of equipment at the station (s) is

j dependent upon the use of keys (e.g., key lock
| switches) access to these keys shall be

administrative 1y controlled and shall not be precluded, ,

| by the event necessitating evacuation of the control
' room.
|
| 8) The design should comply with the requirements of

Appendix R to 10 CFR 50.
.,. ,

'

|

!
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OUESTION 421.39 (SECTION 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 HPCI. 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.

i

Section 9.2.6.5.1 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 to 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.,.ps ., iygy

/Theonlyheattracing'installedonsafetyrelatedinstrument
.

-

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 sensipg 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 also 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.

421.39-1 Amendment 5
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OUESTION 421.40 (SECTION 7.4)

Section 7.4.1.2.2 of the FSAR states that although the standby'

liquid control (SLC) system has been designed to a high degree of
reliability with many safety system features, i t is not required
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, indicator 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 _of shutting down the reactor from a full power condition,
and maintaining it suberitical until the cold shutdown condition
is achieved, without control rod movement. The SLC system is not
required to scram the reactor or to operate.when the reactor has
been shut down by the control rod drive system. In the event of

> -

an ATWS, injection of the sodium pentaborate solution can be
initiated manually by the operator or it is initiated,

automatically by the redundant reactivity control system (RRCS).
The SLC system is 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,

I

contained in Chapter 7.

! While the injection portions of the SLC system have been designed
electrically as a Class 1E, redundant system, certain safety,

| system design bases are not required and have not been
incorporated in the design (e.g., there is no system level

i redundancy; that is, there is only one tank and one injection
i point and the heaters are nonredundant and are not Class 1E).
j 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
i failure of any single electrical component will not prevent
; injection. The i.njection logic circuitry including the

initiation switches, pumps, and squib valves as well as inputs:'

from RRCS are redundant, Class 1E, and electrically and
physically separated. Details of the electrical design are

. contained on the SLC system elementary diagram (791E409AC).
|

,

'
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OUESTION 421.42 (SECTION 7.5)

If reactor controls and vital in:truments derive power form
ocommon electrical distribution systems, the failure of such
electrical distribution systems may result in an event requiring
operator action 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 reques'ted to provide information and
a discussion based on each II Bulletin 79-27 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 buses.

2) Confirm that all instrumentation and controls required by
emergency shutdown procedures were considered in review.
Identify these instruments and controls at the system level
of detai1.

,

-,

3) Confirm that clear, simple unambiguous annunciation of loss
,cf power is provided in the control room for each bus,

addressed in item 1 abeve. Identify any exceptions.

4) Confirm that the effect of loss of power to each load on
.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,

\h; include both Class IE and non-Class 1E inverter supplied
y instrument or control buses. Identify these buses or

pf confirm that they are included in the listing required by
.. d Item 1 above.u

l g mg. 1

CTF [ An analysis will be conducted based on the General Electric
.@' > methodology for answering the concernsfraised in IE Bulletin
d j 79-27. This methodology has been rev @wed and approved by the

'v NRC via a report written for theth;Ljp project. The methodology
provides for a systematic and comprehensive analysis to ensure,

that, in the event of a single power bus failure, sufficient
! control room indicators, instruments, and controls exist to

achieve a cold shutdown.
'

An outline of the methodology fellows: |

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

inverters supplying power to instrumentation and controls in

)
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systems used in attaining the cold shutdown condition. 1
Identify 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 control 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.

3. Create bus trees denoting the bus hierarchy and the
cascading bus configuration of all busses that power
instrumentation and controls the operator would manipulate
in going to cold shutdown.

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

5. Determine the effects of any single power bus loss on the
ability to contipue in each particular shutdown path being
used at the time the bus loss occurs. Include the cascading
effects of any bus loss, and consider alternate indications
and controls powered by unaffected busses that may aid the
operator 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
i recommendations of hardware or procedural changes as
'

appropriate.

| The programs described in the responses to this question and to
Questions 421.51 and 421.52 will be conducted as a combined
effort that will be completed by December, 1984.

4

|
,

3

|

|
[
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OUESTION 421.49 'SECTION 7.7 h "" " ' ' %
.

iDescribe the installation, operation, and removal of the " star l
trek" computer ' system which is used for start-up testing of GE,

- Bh? 4s. Include the following topics:

(1) Specifications of and Qualification of electrical isolators. !

(2i Separation criteria for permanent and temporary wiring.
. . .

RESPONSE
'

,, i
'

Section 7.5.'1 3.5 has been added to describe the HCGS startup and
transient monitoring system (GETARS I). This description

_

in:1 tides the requested information.
,

,

'

.
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QUESTION 421.51 (SECTION 7.7)

The transient and accident analyses included in the FSAR are
intended to demonstrate the adequacy 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 adequately bounds the
consequences of single control system failures. To provide
assurance that the design basis event analysis for Hope Creek
adequately bounds.other more fundamental credible failures,,

provide the following:
s

(1) Identify those control systems whose failure or malfunction
could seriously impact plant safety.

(2) Indicate 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) Indicate 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 contro-1 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
Jin Chaoter f{)and would not require action or response
beyond the capability of operators or safety systems.

RESPONSE

An analysis will be conducted based on the General Electric
methodology 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, Shoreham, and WNP-2 projects, will be used for the
Hope Creek project. The methodology is systematic and
comprehensive and examines control systems interations to
establish the limiting-case events. The consequences of single
power-source or sensing-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.
1

1

5. Postulate the limiting transient events as a '

result of the combined ef f ect s analysis and

compare these events to those analyzed in

Chapter 15.

.

,6 . , Perform gsp- addi tional t r ansi ent calculations
I Y v a Tis w w h u.5c l.h $ nhe w f'' C

e
.

'or analys es ne c es sa ry to- enst the parte'a+ad
,.

. i - A

I N* |Lfrft 9; :/ents=Ifd hounded by those analyzedd
,

!

I |in chapter 15 with
-

. .

Pe the assumption there is ax
/. / .

'

! single active f ailu re in a safety system re-
. f'

f. .

f r< quired to mitigate effects of the event.

L, 7. Document t ii e results of the analyses of common,
.

power source failure, providing recommendations

as appropriate.
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OUESTION 421.52 (SECTION 7.7)

If control systems are exposed to the environmental resulting
from the rupture of-reactor coolant lines, steam lines, or jfeedwater lines, the control systems may malfunction in a manner '

which would cause consequences to be more severe than assumed in
safety' analyses. I&E Infor'ation Notice 79-22 discusses certainm
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 adequacy of the protection functions
performed by the safety-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 I&E Information
Notice 79-22 concern to determine what, if any, design changes or

,

operator actions would be necessary to assure that high energy-
line breaks will not cause control 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
of interactions which might occur. Your review should consider
analogous interactions as relevant to the BWR design.

_ _, .

RESPONSE

An analysis will be conducted' based on the General Electric
methodology for answering the concerns raised in IE Information
Notice 79-22. The NRC has concurred with this methodology 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 consequential control systems
failures. An outline of this methodology follows:

1. Identify all nonsafety control-grade systems and components
within these systems whose failure could affect the critical
reactor parameters of water level, pressure, and power.

2. Establish assumptions and criteria for determining high-
energy lines and pipe break locations and for evaluating the
consequences of pipe breaks. Pipe whip, jet impingement,
and' environmental parameters such as high temperature, high
pressure, and high humidity will be considered in the
analysis.

3. Identify from appropriate plant drawings those plant
locations in which high-energy lines with postulated break

;
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locations coexist with nonsafety components of control-grade I
systems.

,

4. Conduct a plant walkdown to verify the locations of control
; system components and to 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 consequential control-system failures.

6. Ensure that the consequences of those pipe-break events are
bounded by those of the events analyzed in Chapter 15.i

7. Choose 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,

i - capabilities of safety systems or the consequences of the
events analyzed in Chapter 15.

I 8. 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.
I

The programs des'ribed in the responses to this question and toc
Questions 421.42 and 421.51 will be conducted as a combined
effort that will be completed by December 1984.

i

:
i
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-OUESTION 1421.54 (SECTION 7.7)

Table 7.1-1 of the FSAR lists the safety-related instrumentation
and co". trol 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 consequences of transients. Provide a justification
for the assumption of operability of this equipment based upon
system design, equipment quality, and proposed technical
specifications. In addition, provide a discussion on the
interfaces with the safety-related portions of the Hope Creek
design.

; It is the staff's position that no credit may be taken for
I 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 following nonsafety-grade systems / components may be actuated
during the course of anticipated operational occurrences,

(transients) shown in Chapter 15:
'

.
I

1a. Level 8 turbine trip

b. Level 8 feedwater trip

c. Turbine bypass
1

i

d. Recirculation runback '

e. Rod sequence control system

f. Rod block monitor

~

i

"
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g. Th2 relief function of the safety relief valves. I

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 nonsafety-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 fashion to show the response of
primary 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 equipment to provide a
realistic transient signature, failures of such equipment would
not make these events 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 8 turbine trip, Level 8 feedwater trip,
turbine bypass, the rod sequence control system, the rod block,.

monitor, and the relief function of the safety relief valves. t

- _ .

.
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