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April 30, 1932
LD-92-063

Docket No. 52-002

Attn: Document Control Desk
U.S. Nuclear Regulatory Cormission
Washington, D.C. 20655

§ ‘ect: System 804" Supplements to RAI Responses

Reference: ABB-CE Letter LD-92-038, Submitta) Scheduie, March 25, 1982

Dear Sirs:

Enclosed with this letter are a serfes of attachments which provide
information to supplement previous RA] responses. This corresponds to the
commitmen*. in the reference Tetter to provide "misce)laneous RAl responses”
as they are comp)eted.

Attachmont 1 includes a statement to confirm that the analysis of a
r ptured reactor coolant pump sezl cooler tube ‘s bounded by the analysis
of & ruptured steam generator tube.

Attachment 2 includes information on single failure assumptions for the
analysis of a moderate-energy-1ine break, Thi: information suppiements the
resporse Lo RAI 440.55(b),

Attachment 3 provices information to supplement the response to RAI
440.147(1). The most significant issue is that the System 80+ plant is
desigred to nct have any adverse svetems interactions, If any such
interactions are found during the dc.ign process, they are corrected at
that time. If any problems arise during construction, the coastructor must
resolve the problem with the designer to ensure that adverse interactions
are not created during construction,

Attachment 4 provides supplemental information on emergency lighting,

Section §.5.3 of CESSAR-DC. The changes to CESSAR-DC provided herein wil)
be fncluded in the next amendment, currently scheduied for June, 1992,
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In ¢ wmection with the response to RAI 440,121, the following statement
confirms that the High Pressure Seal Cooler (WPSC) tube rupture scenario
is bounded by a restrictive area which is less than the ares of a 0.75"
stesm generator tube: “The flow rate from a 0.938" 1.D. HPSC tube rupcure
is bounded by more restrictive passages in series within the pump. The
minimum flow area s through the clearance in the water lubricated bearing.
This ares 15 0.231 in’ compared to 0.348 in’ for a 0.75* 0.D. steam
4" erator tube.*






Abbachment 4o LeHer ALwik - 419

Response to NRC Review Comment on RAI 440.55

440.55 Supplement:
comment:

(b)

ABB/CE stated that a flood resulting from a moderate-energy
line break in a SCS with a single failure will not affect the
plant ability to safe shutdown. What are the ringle failures
considered in drawing your conclusion? Provide a discussion
(including a flood resulting in submerging instruments and
valves in water) of why isolation of the flooded quadrant will
not preclude safe operation of the SCS with a gingle failure.

RBegponse:
(b) As previoy '’y t.b. .} we response to RAI 440.55, a stady
was perfor . | .uvk stygute the effec”s of pipe breaks

cutside of cunv. .ment asssciated with the shutdown cooling
system when the p.ant is in & shutdown cooling mode.

In accordance wit! :RP criteria, the must adverse location for
a pipe failure resulting in the maximum effecis cf fluid
spraying and flooding was determined to be a through-wall
leakage crack in the shutdown cooling system suction-line.
The leakrate from the crack was determined to be 1988 gpm.

In order to maximize flood conditions, the study
conservatively utilized the leak rate of 1988 grm and no
operator action for 30 minutes.

The shutdown cooling system piping, outside of containment, is
located in the reactor building subsphere. The reactor
building subsphere is divided into quadrants (reference
CESSAR-DC Figure 1.2-4). Adequate design features exist such
that any fluid leakage from the shutdown cooling system would
be cont:t ned in the particular quadrant in which the leak
occurs. Walls, flood doors, and curbs are utilized to prevent
flood waters from migratiang to adjacent quadrants or the
nuciear annex. The reactor building subsphere and nuclear
annex are divisionally separated by a wall with no unsealed
penetrations up to elevation 7040, This prevents a potential
flood in one division from flooding into the other division.
Analysis shows that the flood depth in one quadrant
considering a continuous flood of 1988 gpm for 30 mirutes
would reach 1.4 feet. Therefore, the equipment and
insturumentation located in one quacdrant may become diseébled
due to submergence from the flood waters, however, egquipment
in the other quadrant of the same division and two quadrants
of the opposite division are unaffected.

Page 1 of 2
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PREVENTION OF ADVERSE SYSTEM INTERACTIONS

System 80+ is currently arranged to prevent adverse system
interactions from water intrugion, internal floods, selsmic, pipe
ruptures, etc. (reference System 80+ General Arrangement Drawings,
CESSAR-DC Figures 1.2~1 through 1.2-12)., Several examples of
arrangement features which prevent adverse system interactions are
listed below:

Electrical eguipment is located in areas away from areas
containing fluid systems which could flood such electrical
equipment should a pipe break or leak occur,

Floed barriers are provided on elevation 5040 to protect
electrical equipment on this elevation from potential floods
that could oczur in the mechanical areas.

A divisional barrier is provided which totally separates the
safety related mechanical and electrical divieions, There are
no unsealed penetrations in this barrier up to elevation 7040,
Therefore, a flood in one division cannot migrate to the other
division.

The reactor building subsphere is further divided into
gquadrants. Flood barriers are provided to prevent flooding
from one quadrant to the other within a division,

The divisional wall is also a three huur fire barrier for
complete divisional fire separation., The quadrant walls are
also three hour fire barriers.

HVAC systems are separated into divisions even though they may
L.e non-safety such that there are no duct peietrations through
the divisional wall except for the control room ventilation
system. This prevents smoke migration between divisions should
a fire cvecur in one division,

.ne divisional and quadrant walls also prevent divisional and
quadrant interaction due to seismic, pipe whip or Jet
impingement.

To ensure the piping, ¥“VAC duct and electrical cables are
appropriately routed, designed and analyzed in later detailed
design beyond Design Certification, a System B0+ Dietribution
Systems Design Guide is currently being developed. This guide will
specify the appropriate routing guidelines and design and analysis
requirements which will maintain the ESystem 80+ arrangement
philosophy to prevent adverse system interactions. Applicabie
portions of this design guide will be included as Design Acceptance
Criteria in the Inspection, Test, Analysis Acceptance Criteria
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REQUEST FOR ADDITIONAL INFORMATION SECTION 92.5.3

Question

Part

Part

Part

Part

1

Identify the vital areas and hazardous areas where
emergency lighting is needed for safe-shutdown of the
reactor and the evacuation of personnel in the event of
an accident or a fire. Tabulate the lighting system
provided in your design to accommodate those areas so
identified. 1In addition, describe your lighting system
provided for the main contrel room.

i

Paragraph 9.5.3.2.3 states that for all emergency
conditions, both emergency lighting systems shall be
considered operational except in emergencies involving
some loss of Class lE power. Please explain what is
meant by this statement and list all arsas that would be
affected by loss of Class 1E power.

3

A recent event at Paloc Verde revealed that a burned-out
light bulb, inadvertently repositioning of the emergency
lighting fixtures, and inadequate illumination
contributed to the difficulty in operators performing
thelr required activities. In addition, there werc
deficiencies in the licensee's maintenance and testing of
emergency lighting. This incident has raised concerns
regarding the adequacy of the lighting syscem design.

Provide a discussion as to how your lighting system
design and your testing program of the emergency lighting
will ensure that operators can perform the required tasks
in the event of a leoss of all normal lighting systems.

1

Vital areas are identified through performing hazards
analysis and development of plant emergency procedures.
Detailed hazards analysis can not be completed until
detailed piping, HVAC and electrical routings are
complete. Several known vital arecas can be identiried at
this time; however, vital areas will continue to be added
and revised throughout the design process as hazards
:?llitiadfte completed and plant emergency procedures are
nalized,
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the control room to these rooms.

Part 3

Section 9.5.3.2.2 states that the emergency lighting
system achieves illumination units of at least 10 foot-
candles in those areas of the plant where emergency
operations are performed which could require reading of
printed or written material or the reading of scales and
legends. In other areas of the plant, the emergency
lighting achieves a minimum iliumination level of 2 foot~
candles. The 10 foot-candles will assure adequate
lighting to accomylish the necessary tasks, particularly
those which require reading. Lower levels in other parts
of the plant provide adequate light for egress without
requiring additional eguipment and power Ssupply
capability.

Section 9.5.1.6.1 discusses the test regquirements for the
Emergency Lighting specified per the Fire Hazards
Analysis. These same test reguirements will be added to
Section 9.5.3.3., See attached markup of this section.
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Flame apread, fuel contribution, and smoke development are
measured in accordance with UL 84, "Steiner Tunnel Test."
Critical radiant flux is measured in accordance with UL 2851,
“Fire Tests of Building Construction and Materials."

If it is necessary to select a specific material which does not
meet or has not been tested to the above qualifications (in the
installed configuration), an engineering ananlysis will confirm
that the General Design Guidelines are met and there is no
reduction in the fire safe quality of the plant.

9.5.1.3.5 Means of Eg.ess

Personnel egress in the Nuclear Annex is arranged to meet
provisions of NFPA 101, "“Life Safety Code" or NFPA 10im,
Alternative Approaches to Life Safety."

There are stairs in each gquadrant of the Nuclear Annex enclosed
by three-hour fire rated walls. Each stair tower is pressurized
by a dedicated fan mounted at the top of the tower. Personnel
access/egress corridors are arranged to assure an unobstructed
path of travel. Three-hour fire rated do.rs are installed along
the corridors to assure a maximum of 2170 feet travel to an exit
or area of refuge. I

There are three stair towers in the Reactor Building Subsphere.
Each is located in a separate quadrant or the Reactor Building.
Access/egress intc the Containment Building is through two
personnel air locks, one located on elevation 115+6 and one
located on elavation 146+40.

Sealed beam, battery powared emergency .iighting units are
installed to illuminate emergency egress raths in accordance w.th
standards of the American Illuminating Society.

/ 59.5.1.4 Safe Shutdown Following Fire

The System 80+ plant arrangement and layout provides inherent
separation of safety related systems, equipment and component, i,
divisio’s and channels. The plant arrangement permits the unit
to be taken to crld shutdown following a fire without the neid to
implement repairs or for onerators to perform extraordinory
manual act‘ons outside of the contreol room or remcte shutdown
panel room.

In the Nuclear Annex, each division and redundant channels of
safcty related equipment are separated by three~hour fire rated
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The circuits to the individual lighting fixtures are staggered as
much as possible to ensure some lighting is retained in a room in
the event of a circui* failure.

9.5.3.2.2 Security Lighting System

The security lighting system is considered part of the permanent
non-safety systems and is fed from an uninterruptible power
supply connected to a non-safety battery. 1%he security lighting
system, therefore, remains energized as long as power from an
offsite power source, a standby non-safety source, or a
non-safety battery is available.

The security lighting system is designed to provide a =~inimum
illumination of 0.2 foot-candles when measured horizontally at
ground level.

/—MA msevr |

\:.s's".3 g Emergency Lighting

The emergency lighting system achieves illumination units of at
least 10 foot-candles in those areas of the plant where emergency
operations are performed which could require reading of printed
or written material or the reading of scales and legends. These
areas are typically control rooms or local control stations. In
other areas of the plant, the emergency lighting achieves a
pinimum illumination level of 2 foot candles.

The emergency lighting is accomplished by two syctems:

A. Conventional AC tixtures fed from class 1E AC power sources,
and

B. DC self contained, battery-operated . ghting units.

Both systems are qualified Class 1E. For all emergency
conditions both systems are considered operational except in
erergencies involving some loss of Class 1E power, adeguace
illumination in those areas which could be involvea in recovery,
e.g., electrical distribution control panels and the emergency
generators and their contents, depend only on the DC
self-contained battery operated lights.

The DC self contained, battery-operated light units meets the
following regquirements:

A. The battery life is at least 8 hours at rated load.
B. The loading is not greater than 80% of the rated capacity

with additional derating for temperature variations, where
appropriate.

Amendment [

9.5-48 December 30, 1988




.. . CESSAR &%canon

Araenment o ALWR -419

- A timec delay is provided su that the lights turn off »n the
resumption of power only after there is adequate time for
the normal lighting to restart.

D. Provision is made to luck the power supply breakers which
supply the units in the "energized" position.

9.5.3.3 Inspection and Testing Requirements

All lighting systems are inspected, checked, and tested for
operability after installation to assure proper operation and
coverage. Continuous use of the Normal Lighting System provides
the bases for testing the system.

AdA
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3.5.1.3 _ "bine Missiles

The probability of turbing,-ffzilo generation and adverse impact
effects on Seismjc 5ry I systems and components is assured
to be less thanavnnt- fer turbine-year by a combination
of the fellowing (fes:

A. Reliable turbine overspeed protection provisions (see
Section 10.2.2 for details).

B. Adeguate assurance of turbine disc integrity by design and
inspection (see Sections 10.2.2 and 10.2.4 for detaiis).

e, Placement and orientation of the turbine generator
(described below).

D. Consideration of the protection provided by plant structures
not. explicitly desigred as barriers that may limit missile
penetrating capabilities to less than the capability of
Seismic Category I structures.

The turbine generator placement and orientation for the System
80+ Standard Design, and the rorresponding low~trajectory missile
strike zones, are illustrated in Figure 1.2-1. The placement and
erientation of the turbine generator provides adequate protection
against low trajectory turbine missiles by excluding
safety-related structures, systems, and components from the low
trajectory turbine missile strilie zones in accordance with the
guidelines of Regulatory Guide 1.115.

Critical structures (i.e., Lhose housing safety-related
equipment) and exterior equipment are locsted in line with, or
within close proximity to, the longitudinal axis of the turbines.
This makes the potential for turbine~generated missiles to strike
these targets negligibly small.

The System 80+ design follows the guidelines of Regulatory Guide
1.115 by placing and orienting the turbine such that all
safety-related structures, systems, and components are excluded
from the low trajectory turbine missile strike zones or if site
characteristics make this impossible, safety-related targets will
be placed and shielded such that the combined strike and damage
probability for the safely-related targets in these zones is less
than 10 per turbine failure.

3.5.1.4 Missiles Generated by Natural Phenomena

Tornado-generated missiles are the limiting natural hazard and,
as such, are a part of the design basis for Seismic Categery I

structures and components. Table 3.2-4 lists those structures, |E

Anmerndment I

3.5=4% December 21, 189%0



CESSAR 251 carion ’

”

f Voo Citon B [. Y Y

[ o
O+ (O TRBLAMY™ o d ) E i

RESPONSE:
2,‘«

'he rater.ia ect

Rt bty SLee
LROLAA AL o800 t

- P Rl Sk SRR )
(< SEYGE WP TN E ¥ iy adkidd 1 U oh { I !

Q. Lel lle

CRITERION §2

é

RATE TESTING

CRITERION 53
AND INSPECTION




CESSAR &k icarion

2.¢ eyl t "(o\I

- ———— S—————— - ————" 1 ———————— i ——- . —— T ———— o —————" A——— \——

Materials

; Quality Control, and
Construction Techn iques

f:in’-x' 4

Naterials

=1

#

ers

nde
or

~CHEE R RGP LR - SR L A+ RIRO I VD& O
ANET ROl v L NG L et Ve
PFaiiitr B F— — b ki d i Fe o 4 Foe o4 B
R 2 A e T S gy S s
e 4t bt gk

e SIS CYCRE RWIREN SRR IO B s
R LT RGE—4 HA 2 PLe L e F bt
[ R
A d p v

e

'.‘Vﬂ“"ld
tROF-CFORee - 3 e a4 4o
EEat B IR R LT preparatson o P

3.6.2.6.2

Quality Control

genera.l




4
CESSA ?:z.r(l‘:‘l(An(w /"'{'f( '(r?‘(,.'e Y

 —————————— e W e A——. A — — ——————— —— ——————"\ . —— A ————— . ——— A" S —.

’ T ' B & o ' ’
DI AR P e Y ol rHESLective —-Loatlings bt d

$ v
wWal e Fobi o b ) ROACLOr Conta 1 Frmesng PasGriat y e




c ESSAR ?:;"LI';"( ATION




s T I CESSAR CERTIFICATION

*

overlay cladding, used in the fabrication .. .onents of the
engineered safety features system, is controiied to SFN-20FN.
The delta ferrite content of each lot and/or heat of weld filler
metal used for welding of austenitic stainless steel code
components shall be determined for each process to be used in
production., Delta ferrite determinations for consumable inserts,
electrodes, rod or wire filler metal used with the gas tungsten
are welding process, and deposits made with the plasma arc
velding process may be detevrmined by either of the alternative
methods of magnetic measurement or chemical analysis described in
Section 111 of the ASME Code. Delta ferrite verification should
be maae for all other processes by tests using the magnetic
measurement method on undiluted weld deposits described by
Section III of the ASME C.de. The average ferrite content shall
meet the acceptance limits of SFN to 20FN for weld rod or fil'er
metal.

For submerged arc welding processes, the delta ferrite
determination for each wire/flux combination may be made on a
production or simulated (qualification) production wei..

6.1.1.1.9 Ferritic Steel Welding

The recommendations of Regulatory Guide 1.50, ‘Control of Pre-eat
Temperature for Welding of Low-Alloy Steel’ and Artic’s D,
Section IIL of the ASME Code are followed.

Moisture control on luw hydrogen materials shall conform to the
requirements of the ASME Code and/or AWS D1.1, ‘Structural
Welding Code’.

6.1.2 ORGANIC MATERIALS

6.1.2.1 Protective Coatings

Many coatings which are in common industrial use may deteriorate
in the post-accident eonvironment and contribute substantial
quantities of foreign solids and residue to the containment sump,
Consequently, protective coatings used inside the containment,
excluding components limited by size and/or exposed surface area,
are demonstrated to withstand the design basis conditions and
meet the intent of ANSI N101.2 (1972), "Protective Coatings
(Paints) for Light Water Nuclear Reactor Containment Tacilities,"
and recommendations of Regulatory Cuide 1.54, "Quality Assurance
Requirements for Protective Coatings Applied to Water-Cooled
Nuclear Power Plants." 4 Any particulate debris of appreciable
size that does occur wj]ll either settle to the bottom of the
Holdup Volume Tank or wijll be trapped by the filter screen at the
bettom of the in-conainment refueling water storage tank
(IRWST) . The screen ize is smaller t .an the line piping

AHachonent Mg - oo
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TABLE 7.5-3 (Cont'd)

ot Al 4

POST-ACCIDENT MONITORING INSTRUMENIATION

- O3

Number of
soncts ) (6.3.7) g (1.2)
Parameter Channels Sensor Ramges® '"°* Indicated Range Location® """ 1.97 rgot)
ROTES: 1. See Chapter 18 for type of readout. _
2. Al Category 1 variables are alsc recorded via the DPS Historical Data Storage and <etrieval program.
3. Post-accident monicoring instrumentation is qualified for the appropriate envirommental conditions 5
{refer to Section 3.11).
4. Degree of subcooling is calculated from RCS pressure, RCS temperature and core exit temperature
parameters.
5. MCBDs are provided in appropriate sections of Chapter 7.
6. Post-accident channel accuracy is a time dependent function of post-accident environmentil
conditions. -
7. Ranges given are typical. Actual ranges are site dependent based on the equipment procured. Therefore, g
he site specific SAR shall make appropriate adjustu_vn,qt; as necessary.

Where multiple categori;s—are isted for a single pérameter, the instrumentation is designed and
gualified to Category 1 requirements.

Rdd

Amendmeni 1
December 21, 1%90



