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N THE MATTER OF 238 NUCLEAR ISLAND
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]

SUBJECT: I
”

Attached please find the remaining final draft responses to the Instrumentation
and Control Systems Branch (ICSB) questions in the Commission's October 5, 1982
request for additional information. These responses reflect the NRC/GE
information ex hange meetings held in Bethesda October 14 & 15, 1982; San Jose
December 7-9 )82; and again in Bethesda January 11-13, 1983.

This transmittal contains the last ten responses for the 421-series as
promised ip our previous submittal dated January 21, 1983. They are 421.02,
04, 13, 16, 18, 225 32, 40, 44 and 50. Also included is Attachments 1 and 2
(referenced in Response 421.04d) and Attachment 3 (referenced in Response
421.23 submitted January 21) Four extra copies of these attachments are
included for reference purposes in conjunction with the amendment scheduled
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FINAL DREFT

In Section 7.1 of your FSAR, you do not address the Branch Technical
Positions (BTP) relatine to the instrumentation and control systems
lTisted in Table 7-1 of the SRP and provided in Appendix A to

Chapter 7 of the SRP. Provide a detailed discussion using drawings,
schematics and P&ID's to demonstrate that your proposed design
conforms to the guidance provided in the applicable BTP's, including
Branch Technical Position ICSB 18 (PSB) contained in Appendix 8-A

421.02 QUESTION
cf the SRP.
421.02 RESPONSE

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

(Next & Pages @,Arrcclmn»r)



SRP ASSESSMENT

RESPONSE TO QUESTION 421.02

FINAL DRAFT

SRP ACCEPTANCE
CRITERIA

DEVIATION

JUSTIFICATION

BTP ICSB 3: Isolation of low pressure
systems from the High Pressure Reactor
Coolant System.

BTP ICSB 4: Requirements of MOVs in
the ECCS accumulator lines (PWR plants)

BTP ICSB 12: Protection System trip
point changes for operation with

reactor coolant pumps out of service.

BTP ICSB 13: Design criteria for

auxiliary feedwater systems.

BTP ICSB 14: Spurious withdrawals of

single control rods in PWRs.

BTP ICSB 16: Control Element
Assembly (CEA) interlocks in Combus-
tion Engineering reactors.

BTP ICSB 18 (PSB): Application of
the single-failure criterion to
manually-controlled electrically-
operated valves.

*nTess otherwise indicated, all referenceslare in GESSAR II.

Diversity exception is taken
for RHR suction lines which
incorporate two motor -
operated valves as the LP/
HP interface. Otherwise,
no deviations.

Not applicable
plants.

Not applicable
plants

Not applicable
plants.

Not applicable
plants.

Not applicable Gc BWRs.

No deviation

See response to question 421.40.

BT? ICSB 4: BWRs do not employ safety
injection tanks with MOIVs.

BTP ICSB 12: BWRs do not employ reactor
coolant pumps and safety setpoints are
fixed.

BTP_ICSB 13: BWRs do not employ steam
generators nor auxiliary feedwater systems,

BTP ICSB 14: SRP identified single-failurg

rod withdrawal problem unfque to PWRs only|

BTP ICSB 16: SRP identifies requirement
unique to Combustion Engineering Vendor.

BTP ICSB 18: Valve operations have been
evaluated in the design. If inadvertent
open operation has adverse safety conse-

quences, two valves are placed in series




FINAL DRAFT

SRP ASSESSMENT

RESPONSE TO QUESTION 421.02

SRP ACCEPTANCE

CRITERIA DEVIATION JUSTIFICATION

(fg) BTP ICSB 18 (PSB): Continue on the pipe with logic segregation such
that no single electrical failure can open
both valves (e.qg., see valves FO007 and FOO8
on Figure 6.7-1a). Likewise, if inadvertent
close operation has adverse safety conse-
quences, two valves are plared in parallcl
on the pipe with logic segregation such
that no single electric failure can close
both valves (e.g., see valves FOOlA and
FOO1B on Figure 9.3-5). The power
disconnect option is therefore unnecessary
and 7, not used except for valve FFO38 on
Figure 9.5-18. See Section 9.5.9.3 for its
Safety evaluation and Section 9.5.9.5 for
its instrumentation requirements, which

includes the BTP discussio Alsg see
Response 43C.39.




FINAL DRAFT

GESF R II 222700
238 NUCLEAR ISLAND Rev.
ATTACHMENT

BTP-1¢c58-1¥
9.5.9.1.1 Safety Design Bases (Continued)

Code Section III, Class 2, Quality Group B and Quality
Assurance B requirements.

" . Wi
m conTairimesT /caef?(f?ua) iselalion valves, aud piping up Jo fhise valvesare
bwwn AP\ DRURE VIR DA A, e ey Gesigned
to Seismic Category I, ASME Code Section III, Class 3,
Quality Group C and Quality Assurance B requirements.

The Aeep~bed demineralizer is designed and fabricated in
accordance with ASME Boiler and Pressure Vessel Code,
Section VIII, Division 1.

The two horizontal, centrifugal SPCU pumps are designed
and fabricated in accordance with API 610.

The remainder of the system is designed to the ANSI B31l.1

Power Piping Code and Quality Group D requirements.

Power Generation Design Bases

During nor: 1 plant operation, the SPCU System is
designed to recirculate approximately 1,100 gpm of
suppression pool water.

In circumstances of high suppression pool activity or
conductivity, such as following a blowdown transient,
the system is capable of providing cleanup of the

suppression pool water at the rate of 2,200 gpm.

The system is designed to maintain the suppression pool
ater quality at or better than the following conditions:
Conductivity 10umho/cm at 25°C

.hlorides 0.5 ppm

<
<
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ATTACHMENT

P26

Rev.

GESSAR .I
238 NUCLEAR ISLAND

-1csB-18
( 9.5.9.2 Systems Description (Continued) 6”7 i )
s
<: In the event of a LOCA, the SPCU System function is automatically
terminated to aiigggtfﬁh containment isolation. Power for the
SPCU System pump s supplied only from the preferred power buses. :]

Containment isolation valves are provided with Class 1lE preferred
and standby power.

(: The SPCU System, consisting of piping, valves and instrumentation,
is shown in Figure $.5-18 (K-172). The system has no unique major

components.
9.5.9.3 Safetv Evaluation

The system has no safety-related function as previously defined.
Failure of the system does not compromise any safety-related
system or component and does not prevent scfe reactor shutdown.

However, the system Joes incorporate some features that assure
reliable operations over the full range of normal plant operations.
These features consist primarily of instrumentation that monitors
and/or controls SPCU operation and performance.

Portions of the SPCU System that penetrate the containment are
precvided with isolation valves which are automatically clcsed by

an isolation signal.

The containment isolation signal logic receives reactor low-witer-
level signals and drywell high-pressure signals. These inputs
isclate the SPCU System to prevent containment bypass leakage.

cou fcinmcu')‘
Emerjency power is supplied by Class 1E buses .>'isolation valves
and leak deﬂjétxon instrumentation for the DBA ana for LOPP events.
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GESSAR II

238 NUCLEAR ISLAND Rev.
ATTACHMENT
BTP-1¢3B(¥
9.5.9.5 Instrumentation Requirements (Continued) ’

turn it off using a hand selector switch located in the control

room.

The containment isolation valves are supplied with position indica-
tion in the control room and remote-manual as well as automatic

operaticn. See Subsection 7.3.1 for details.)
ce the <ffacked setion 9.5.1.5 conPinualion) 4 i]

9.5.10 Nuclear Island - BOP Interface

9.5.10.1 Nuclear Island Fire Protection System - BOP Interface

The Applicant shall provide the water and CO2 supplies for the
Nuclear Island Fire Suppression System.

9.5.10.1.1 DCesign Criteria

Fire water supply for the Nuclear Island shall be provided by the
BOP Fire Water System, Essential Service Water System and Conden-
sate Transfer System. The Essential Service Water System provides
a backup Seismic Category I source of water for hose reels for
essen .ial equipment. Condensate is the preferred source of water
for the Wet Standpipe System inside the containment. The ESW and
condensate connections and actuation and isolation provisions are
within the scope of the Nuclear Island design.

CO, shall be supplied to the Nuclear Island at a sufficient rate
and duration for the Diesel Generator Building CO, Fire Suppression

System.

The classification of the BOP Fire Water and CO, Supply System for
the Nuclear Island may be Quality Group D and nonseismic Category I.

9. 5-44
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SRP ASSESSMENT

FINAL DRAFT

RESPONSE TO QUESTION 421.02 wct 3 _or &
snpgsﬁeepgance DEVIATION JUSTIFICATION
(g) BTP ICSB 20: Design of instrumentation | No Deviation BTP ICSB 20: 1t is not within the BWR

and controls provided to accomplish
changeover from injection to
recirculation mode.

(h) BTP ICSB ¢1: Guidelines for applica-

tion of Regulatory Guide 1.47.

No deviation

BTP ICSB 21:

operating design base, to transfer from
injection to recirculation mode. The BTP
is primarily a PWR concern. However, HPCS
suction automatically transfers from its
preferred source (condensate storage tank)
to the suppression pool on receipt of low
condensate water level or high suppression
pool water level signals. See 7.3.1.1.1.1.
C.1 and 6.3.2.2.1. Likewise, RCIC has
similar transfer (automaticaily), as
described in 7.4.1.1.D.6 and 5.4.6.1.

See analysis sections for
each system for application of Regulatory

Guide 1.47. For example, 7.3.2.1.2.A.7
for ECCS. Also see Response 421.04.
8.1 & B.2

Individual system components meeting guide-
lines B.1, 2 & 3 of Regulatory Guide 1.47
are annunciated at a single "system out of
service” window for each division. 1In
addition, status lights identify which com-
ponent causes the out-of-service condition.
Manual switches are provided to compliment
adminisirative procedures which cover func-
tions no* automatically annunciated. Both
annunciators and status lights are located
in the Control Room immediately accessible
to the operator.




SRP ASSESSMENT

RESPONSE TO QUESTION 421.02

FINAL DRAFT

SRP ACCEPTANCE

CRITERIA DEVIATION

JUSTIFICATICN

(h) BTP ICSB 21: (continued)

(i) BTP ICSB 22: Guidance for application | No Deviation
of Kegulatory Guide 1.22.

*Unless otherwise indicated, all references are in GESSAR 1I.

B.3

The operator cannot cancel erroneous indi-
cations. He can silence the horn, but
cannot clear the wir “»w or status lights
until the problem is cleared.

B.4

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

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

B.6

AT indicating and annunciating functions
can be tested during normal plant operation
(This should be confirmed by applicant).

BTP ICSB 22: RPS conformance to Regulatory
Guide 1.22 is addressed in Subsection
7.2.2.2.A.1. RPS conformance to IEEE-279
is addressed in Subsection 7.2.2.2.C.1.
Corresponding conformance sections for
ECCS are 7.3.2.1.2.A.3 and 7.3.2.1.2.C.1
respectively.




FINAL DRAFT

SRP ASSESSMENT

RESPONSE TO QUESTION 421.02 PAGE _ 2 __oF 6
SRP ACCEPTANCE
CRITERIA DEVIATION JUSTIFICATION
(j) BTP ICSB 26: Requirements for Some RPS inputs come from See Subsection 7.2.3; the analysis on the

Reactor Protection System anticipatory | devices mounted on non- use of RPS inputs from devices mounted on

trips. seismically qualified equip-| nonseismically qualified equipment and/or
ment and/or located in non- | Tocated in nonseismically qualified
seismically qualified enclosures has been accepted per three
enciosures. safety evaluation reports:

(1) NUREG-0124 (supplement to NUREG
75/110) "Safety Evaluation Report,
GESSAR 238 Nuclear Island Standard
Design Supplement 1", September 1976,
pp. 7-78, 15-3,4.

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

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

The above reports include data for generic
238 and 251 BWR/6 designs. This analysis
considers turbine trip, generator load
rejection trip and recirculation pump

trip (RPT).

Generally, GE requires all hardware con-
tributing to scram be qualified per IEEE-
279 (7.2.2.2.C.1). This means that such
equipment located in the turbine building
is required to be qualified to all class
1E requirements (except seismic in some
case=). Interconnecting cables are
treated as class 1E cables and are run in
separate conduit for each division in

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



SRP ASSESSMENT

RESPONSE TO QUESTION 421.02

FINAL DRAFT

PAGE _6__oF_6

SRP ACCEPTANCE
CRITERIA

DEVIATION

JUSTIFICATION

(j) BTP ICSB 26: (continued)

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

accordance with Regulatory Guide 1.75 as
required by GE specifications. As indicated
in the response to question 421.38, single
failures associated with caole or sensors
in the non-seismic area will not jeopardize
the integrity of the RPS. Where exceptions
are taken by customer/AE (i.e., applicants
turbine control valve fast closure and
turbine stop valve closure sensors),
isolation is provided to protect the
integrity of the RPS.




FI/NAL

421.04 QUESTION

Discuss in detail, your design of the bypassed and inoperable
status indication system using detailed schematics. Provide the
following additional information in your discussion:

a. Your conformance with the recommendations of Regulatory
Guides 1.47 and 1.22 (Positions D.3a and 3p).

421,04 a RESPONSE
Conformance with Regulatory Guides 1.22 and 1.47 is discussed
in GESSAR II, Sections 7.1.2.10.5 and 7.1.2,10.10 respectively; and
in the analysis sections for the various systems. The GESSAR 11
design is in full compliance with Regulatory Guide 1.47 and with

positions D.3a and 3b of Regulatory Guide 1.22.

Refer to Question 421.42 and its associated response for
bypass and inoperable conditions of the HPCS.




421.04 (b) QUESTION FINAL DRAFT

Provide the design philosophy used in selecting which equipment and
systems to monitor, including suxiliary and support systems.

421.04 (b) RESPONSE

In general, the following design philosophy can De inferred and is a
summary of the designers interpretation of the content of Reg Guide 1.47.

a) Automatic Indication at the System Level on Loss of the System
* Jloss of a train is annunciated

* Motor operated valves in test are indicated by lights
* System isolation (valve closure) is indicated by lights

Automatic Indication at the System Level when Auxiliary Systems are Lost
* Lloss of auxiliary temperaturs control, level control, cooling water
and pump turbine drivers are anminciated

Automatic Indication for a Train or Component

¢ Loss of motor operated valves or pumps that can cause loss of a train
are annunciated

¢ Loss of power, logic power, equipment in test or calibratio
indicated by lights e

* All RPS out-ofe-service status is annunciated

d) Manual Initiation of Bypass Indication
* Dypass of any channel or train is indicated by lights

These guidelines have been applied to those safety-related systems

that are discussed in FSAR Sections 7.2, 7.3, 7.4 and 7.6. The specific
choice of snnunciators or _gghto for safety-related systems is given

in the satteched—bevie. Bssentially lights are provided for component status.
Anmunciatérs are provided for suxiliary systems and mejor components whose
failure could render a primary system inoperative. If any component or aux-
iliary system does cause loss of a train or the pystam, then this condition

is annunciated at the system level. These indications serve to provide the
operators with a convient Summary status so that actions can follow to observe

the individual status indicators and return the affected component or system
to service.

Design -f the system allows testing during normal operation and precludes
tne possibility of adverse effects on safety systems. Those portions of
the bypassed/inoperative indication systm which, when faulted, could
reduce independence between redundant safety systems are electrically
isolatad fram the protection circuits,




FINAL DRAFT
421.04 ¢ QUESTION

Provide a discussion of how your design of the bypass and
inoperable status indication system comply with positions B.1
through B.6 of Branch Technical Position ICSB 21.

421.04 ¢ RESPONSE

The design of the bypass and inoperable status indication
system complies with positions B.l through B.6t of the BTP ICSB 21
as ‘ollows:

B.1

The bypass/inop. indicators and annunciators are located on control
room panels convenient to the operator. They provide necessary
information to the operator concerning status of each safety system.

B.2
There are no safety systems shared between one unit and another in
the GESSAR 11 design. Therefore, position B.2 does not apply.

B.3
No means are provided to cancel erronsous bypass/inon. indications.
Therefore, position B.3 does notl anply-

B.4

The annunciators and status lights are not safety related. However,

no safety action is required by the operator based solely on
annunciator indication. (Administrative procedures by oti%fez{applxcant)

B.5

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

B'6

The design of the system allows testing during normal operation.
In addition, indicator and annunciator lamps are testable by
means of test switches on the control room panels.




FINAL PRAFT

421,04 4 QUESTION
Provide the list of system automatic and manual bypasses in

light of the recommendations of Regulatory Guide 1.47.

etrer dated 3L
521 .M d PESPONSE ,'“'w U.‘f’(‘,""‘rc “VO’-A
The requestec lists are tabularized and etteshed-as—dppondrn
as Atrachmest’) (NSSS list for the Nuclear Island. Approx. 19 pages) and as Attachwen?
Appendin L ‘Non-lsss liet for the Nuclear Island. Approx. 51 pages).
The ll"““l‘_r shall provide the |5t of auTowalic Mund waucal kypasses
For at leest the following systews : Essential [Hpes Service Water System, Piesel

beweraTtor Coutrve! Syi¥em gud thwe WpPcs Power Supp! Itew. ;
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o J

Appendin TA. An ther BaP Systew b ‘wdr :

421.04 ¢ QUESTION Aesviatmy eude |5Y shatl 6@/ Hovritied 0y the —g‘-:éi'cz."z.r
Provide a discussion of the hardware features employed to X

provide a consolidated display, including human factors consider-

atione, of the bypassed and inoperable status of engineered safety

systems (ESF) equipment. (Refer to Regulatory Guide 1.47.)

421,0". e_ RESPUNSE
The displays of the bypassed and inoperable status of ESF
systems/equipments are grouped together by systems at the respective
control panels. The bypass end inoperable conditions are indicated

at the system level (e.g. LPCS system "out of service") as well as

at the component level (e.g. "injection valve in manual override).

In addition, such inputs are fed to the Emergency Response Information
System (ERIS) to provide a consolidated display of systems status.

The ERIS is described in Appendix 18B of GESSAR II.

Audible alarm (annunciators) are included to attract the operator's
attention when the status of the safety system changes to/from the
ont-of-gervice condition. Switches at the control panels provide
manual capability to activate the indicators and audible alarms.

421.04 f QUESTION
Provide a discussion of the rationale for your statement on

page 7.5-42 of your FSAR that Regulatory Guide 1.47 which requires
an automatically operated indication of the bypassed and inoperable
status, is not applicable.

421.04 f RESPONSE

The safety-related display instrumentation (SRDI) itself does
not perform any automatic safety function. It is designed to
operate continuously and there is no provision for automatic or
operating bypasses. Its redundant channels meet the single failure
eriterion. Removal of instrumentction of a single channel for
servicing during plant operation is administratively controlled.
Therefore, automaticelly operated indication of the inoperable
status of the SRDI is not applicable.
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