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ATTACHMENT 2

CESSAR-DC CHANGES IN AMENDMENT K
NOT _FREVIOUSLY TRANSMITTED



Chapter 1:

Chapter 3!

Chapter 4:

Chapter 6!

Chapter 9:

Chapter 11:

Chapter 12:

Appendix A:

Summary of Attachment 2

Minor changes were made to the general arrangement
drawings in Section 1.2, based on an internal
consistency review. These changes do not impact
the response to any RAI or DSER open item.

A small sub-section was added to Section 3.5 to
indicate why no missiles are postulated to be
genereated by the emergency feedwater pump
turbines.

Minor changes were made to Section 4.5 to clarif
materials specifications, based on an interna
integrated review of CESSAR=DC, It is noted that
the change to the material inspection program is
aleo the subject of DSER issues.

Changes were made to Section 6.2.5 (Combustible Gas
Contrel In Containment) to address NRC staff
comments made during preparation of the DSER and to
address integrated review comments.

Section 9.4.5% was revised to reflect an increased
capacity for the subsphere ventilation system,
Section 9.5 was revised to reflect NRC comments on
diesel generator support systems which arose during
preparation of the DSER,

Revisions were made to remove powdex~technology
components from the Solid Waste Management System
in order to be compatible with the bead resin of
the condensate polishers in Chapter 10. The ALWR
Utility Requirements Document requires bead resin
for the condensate polishers.

Changes were mude to provide additional detail on
design features for radiation protection in
response to NRC comments made during preparation of
the DSER. Changes were also made to reflect a
lower source term due to removal of the powdex
equipment from the Solid Wa ‘te Management System.

A minor change was made to the resolution of USI A-
45 to indicate that containment isolation will be
initiated upon detection of loss of decay heat
removal.
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D. Industry pump designs are such that ( and service history
shows) no occurrences of impeller pieces penetrating pump
casings.
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There are no missiles postulated from valves for the following
reasons:

A. All valve stems are provided with a backseat or shoulder
larger than the valve bonnet opening.

B. Motor operated and manual valve stemrs are restrained by stem
threads.
D
C. Operators on motor, hydraulic and pneumatic operated valves

prevent stem ejection.

D. Pneumatic operated diaphragms and safety valve stems are
restrained by spring force.

E. All valve bonnets are either pressure sealed, threaded or
polted such that there is redundant retention for prevention

of missile generation.
.50 0y Pressure Vessels

All pressurized vessels are considered moderate energy (275 psig)
or less and are designed and constructed to the standards of the
ASME Code. In addition to the ASME Code examination and testing
requirements, all vessels will receive periodic in-service
inspections. Where appropriate, these components are provided
with pressure relief devices to ensure that no pressure buildup

will exceed material design limits.

On this Dbasis, moderate energy pressure vessels ara not
considered credible missile sources.

3.5.%.2 Internally Generated Missiles (Inside Containment)

Tab e 3.5-1 lists postulated missiles from equipment inside
containment, and summarizes their characteristics. Included are
major pretensioned studs and nuts, instruments, and the CEDM
missile. Other items which were considered and specifically
excluded because of redundant retention features are valve stems,
valve bonnets and pressurized cover plates,

Amendment D
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3.9.1.1.2 Emergency Feedwater Pump Turbines

There are no postulated missiles from the Emergency Feedwater (EFW)
pump turbines for the following reasons:

A. Turbine overspeed protection; electrical trip at 115% of rated
speed, and mechanical trip at 125% of rated speed.

B. Assurance of turbine disk integrity by design and inspection.

Lo Enclosure of the EFW pumps and turbine drivers in a reinforced
concrete room,
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The following is a list of the major components of the reactor
internals together with their material specifications:

A, Core support barrel assembly

1. Type 304 austenitic stainless steel to the following
specifications:
sA -
a, B s e S R
At AT M g4
boo# SR MMM - 240
O S AeeeA - 40

2. Precipitation hardened stainless steel to the following
specifications:

S
a. aa!n—f~453, Grade 660

b. AELMeA-638, Grade 660

5A

B. Upper guide structure assembly

Type 304 austenitic stainless steel to the following
specifications:

a, SAASTM-A-182
V. SAASIM=A-240
Co sp ASTM-A-21]
d. 50 ABEM=A~479

2. Precipitation hardened stainless steel to the following
specification:

SA
AWPM-A-638, Grade 660

a. // wl
- Type a}q.-? Ao Ter € Shainles S stee| + The p‘ oe\. .aS'ﬂ- #2729
o8 Core shroud assembly L. SA-3/2

1. Type 304 austenitic stainless steel to the following
specifications:

5
A, ~AMeR-182

B AOTHA~240

e  cirep— .

D.  Holddown ring e

SA-18% ALLOY F G MM )

amendment D

q4.5~7 September 30, 1988
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4.5.2.3.1.1 dolution Heat Treatment Reguirements

All raw austenitic stainless steel material, both wrought and
cast, employed in the fabrication of the reactor internals is
supplied in *he solution annealed condition, as specified in the
pertinent ASTM or ASME B&PV Code material specification (i.e.,
1900 to 2050°F for 0.5 to 1.0 hour per inch of thickness and
rapidly cooled to below 700°'F). The time at temperature is
determined by the size and the type of component.

Solution heat treatment is not performed on completed or
partially fabricated components. Rather, the extent of chromium
carbide precipitation is controlled during all stages of
fabrication as described in Section 4.5.2.3.1.4.

4.5.2.3.1.2 Material Inspection Program

Extensive testing of stainless steel mockups, fabricated using
production techniques, was conducted to determine the effect of
various welding procedures on the susceptibility of unstabilized
Type 300 series stainless steels to sensitization-induced
interyranular corrosion. Only those procedures and/or practices
demonstrated not to produce a sensitized structure are use
the reactor internals componerts,
irer
lity to \intergranllar corrosion. This test has :
llent \correlation with a ‘form of localized corrosion peculiar

itized stainless steel.. As such, \ASTM A708 is utilized as
a go/no-go s —acceptability.,

As a result of the above tests, a relationship was eatablishe;s;g\\\\\\
between the carbon content of Type 304 stainless steel and weld

heat input. This relationship is used to avoid weld heat
affected zone sensitization as described in Section DB I el ks

4:.83:2:3:1:3 Unstabilized Austenitic SBtainless Bteels

The unstabilized grade of austenitic stainless steel with a
carbon content greater than 0.03% used for components of the
reactor internals is Type 304. This material is furnished in the
solution annealed condition. The acc :ptance criterion used for
this material, as furnished from th. steel supplier, is ASTM
A262, Method E.
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material is presently being used in operating reactors such as
Maine Yankee (Docket 50-209), Calvert Cliffs (Docket 50-317) and

St. Lucie Unit 1 (Docket 50-335)
for the same application.

and has performed satisfactorily

4.5.1.3 Control of the Use of Sensitized Austenitic

Btainless Gteel

Control of the use of sensitized austenitic stainless steel is
consistent with the recommendations of Regulatory Guide 1.44, as

described in Sections #2.%.1.7.1 t

hrough 4.5.1.3.3, except for the

criterion used to demonstrate freedom from sensitization. The

ASTM A708 Strauss Test is used in

lieu of the ASTM A262 Method E;

Modified Strauss Test, to demonstrate freedom from sensitization

in fabricated unstabilized aus

tenitic stainless steel. The

former test has shown, through experimentation, excellent
correlation with the type of corrosion observed in severely

sensitized austenitic stainless s

4.5.1.3.2 Bolution Heat Tre

teel.

atment Requirements

All raw austenitic stainless steel, both wrought and cast,
employed in the fabrication of the control element drive (:

mechanism structural components
annealed condition, as described

4.8.1.3%.2 Material Inspecti

is supplied in the solution
in Section 4.5.2.3.1.1.

on Program

Extensive testing on stainless steel mockups, fabricated using

production techniqgues, has been c

onducted to determine the effect

of wvarious welding procedures on the susceptibility of
unstabilized Type 360 series stainless steels to
sensitization-induced intergranular corrosion, Only those
procedures and/or practices demonstrated not to produce a

sensitized structure are used
elemont drive tlan &

to sensitized sta ess steels.

as a go/no-go_stafdard for accepf

susceptibility to inte corro f e
excellent correlatiop”with a form o ocalized co
As such, ASTM A708 is

in the febrication

ability. A

4e8553:3:3 Avoidance of Bens

Homogeneous or localized hea
austenitic stainless steel in the
is prohibited,

itization YEEL\\\\\

t treatment of unstabilized
temperature range 80u to 1500°F
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6.2.5 COMBUSTIBLE GAS CONTROL IN CONTAINMENT

Following a design basis Loss-of-Coolant Accident (L2CA), control
Jof combustible gas concentration in containment is provided by
vlithe Containment Hydrogen Recombiner System (CHRS). Hydrogen may
e released to the containment atmosphere following a LOCA by
adiolysis of water, corrosion of containment materials by the
ontainment spray, reaction of the zirconium cladding with steam
and dissolved hydrogen coming out of solution from the reactor
coolant and pressurizer steam space. The CHRS prevents the
oncentration of hydrogen from reaching the lower flammability
limit of 4% by volumey The system is designed in accordance with
the guidance provided by Regu)atory Guide 1.7 and as required by
10 CFR 50.44, 10 CFR 50.46 and General Design Criteria 5, 41, 42
and 43. In addition, this system provides the capability for
controlled purging to aid in post-accident containment atmosphere
cleanup with filtration of the discharge provided by the annulus
ventilation filter trains.
ek of

 puring a degraded/EBro accident, hydrogen will be produced at a
¢ greater rate thanAthe design basis LOCA. The Hydrogen Mitigation
7 System (HMS) is designed to accommodate the hydrogen produc

om 100% fuel clad metal-water reaction and -meet—am-jdaverage
hydrogen concentration | sémée-—eé- 10% in accordance with
10 CFR 50.34(f) for a degraded core accident. These limits are
imposed to preclude detonations in containment that might
jeopardize containment integrity or damage essential equipment.
The HMS consists of a system of igniters installed in containment
to promote the combustion of hydrogen in a controlled manner such
that containment integrity is maintained.

ot shteanm —air

n anr
R

entarnm ey <o

-

6.2.5.1 vesign Bases
6.2.5.1.1 Containment Hydrogen Recombiner System (CHRS)
A. The CHRS is an Engineered Safety Features (ESF) System

designed to maintain the hydrogen concentration within the
containment atmosphere below its lower flammability limit of
4% in accordance with Regulatory Guide 1.7. The system is
designed to be manually initiated prior to hydrogen
concentration reaching 3.5% by volune.

B. Two independent, full capacity, parallel loops make the
system fully redundant and enable it to withstand a single
active failure and still perform its design function.

C. The CHRS 1is designed to provide sufficient suction points
inside containment to eliminate stagnant pockets of air
where hydrogen could accumulate.

Amendment I
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Recombiner inlet connections from the In-containment
Refueling Water Storage Tank (IRWST) are provided to remove
hydrogen produced by sump radiolysis in the IRWST.

Components of the CHRS are designed to sustain normal and
Seismic Category I loads as well as temperature and pressure
transients from a LOCA.

The hydrogen recombiners are protected from damage by
missiles or jet impingement from pipe ruptures.

Components of the CHRS located in containment will be
designed to meet the appropriate environmental requirements
specified in Appendix 3.11A.

System equipment located outside of containment will be
arranged to preclude failure of the CHRS due to failure of
other non-Category I systems.

CHRS components will be designed in accordance with ASME
Boiler and Pressure Vessel Code, Section III, Class 2
requirements.

In the event of offsite power loss, power to the
Containment Hydrogen Recombiser System will be automatically
supplied by the Class 1E $#ieetsriead System which is supplied
by the emergency diesel generators. HEO VAC Auyiliary Power

The system valves and components will be designed in
accordance with ANS Safety Class 2 requirements.

Access and shielding are provided to the areas where the
portable hydrogen recombiner and control panel skids are to
be placad along with areas where coupling operations are
required.

Capability will be provided for a controlled purge of the
containme i {
cleanup.\:TSs pordion ok

*he  systee s

e P, R .

Redundant hydrogen analyzers provide hydrogen concentration
measurement of the incoming gas from containment as well as
the recombiner discharge for monitoring of recombiner
performance. The hydrogen analyzers are independent of the
hydrogen recombiners and are permanently installed to allow
hydrogen concentration monitoring throughout the accident.

Amendment I
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mdne othive bCuel,
corregponds tn 5% of the

Hoa Gl kR  WEegene Per Regulatory Guide 1.7, the
nydregen is assumed to be released into containment over a 2
minute period from the start of the transient.

6.2.5.1.3.5 Dissolved Hydrogen in Reactor Coolant

The maximum equilibrium quantity of hydrogen in the reactor
coolant is 3890 scf., This quantity includes both the maximum
allowable hydrogen concentration in the primary coolant water at
100 cc (STP) per kilogram of water and the equilibrium hydrogen
in the pressurizer steam space at the maximum c~ncentration of
2/10 of 1% by weight of steam. The entire 3890 scf of hydrogen
is assumed to be released immediatel into containment at the
initiation of the LOCA.

6.2.5.1.4 Design Basis LOCA Hydrogen Accumulation

Besides containment, the IRWST 1is the only other enclosed
compartment which could experience hydrogen pocketing. Hydrogen
recombiner inlet connections are provided for the IRWST which
account for one-half of Lhe 100 cfm flow to each recombiner.

To account for single failvre, only one of the 100 cfm
recombiners is considered in the analysis. The flow split per
recombiner is 50 cfm from containment and 50 cfm from the IRWST.
Hydrogen concentration versus time is shown in Figure 6.2.5-2 for
containment and Figure 6.2.5-3 for the IRWST. These figures show
hydrogen concentration without recombiner flow and with a single
recombiner started 72 hours after the LOCA.

6.2.5.2 System Design

6.2.5.2.1 Containment Hydrogen Recombiner System

The CHRS consists of two redundant lcops. Within containment,
each loop of the CHRS is comprised of a suction header (influent
piping) with mntor operated valves and a discharge header
(effluent piping) with a check valve. Outside of containment, in
the Nuclear Annex, each loop consists of influent piping, manual
and motor operated isclation valves, sample piping, a hydrogen
analyzer, a mobile recombiner and control panel skid, test and
calibration connections, an isolated nitrogen supply connection,
an isolated eeswiee- air connection, a safely valve, and effluent
pining. IASkr U ent

The recombiners and control panels are skid-mounted, self-
contained units. Flanged piping connections are used for ease of

Amendment I
5.2-50 vecomber 21, 1990
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!‘—!“ 6:.2:.5-2
HYDROGEN PRODUCTION PARAMETERS

Parameter Value

Reactor Power (Full powar plus 2% uncertainty), Mwt 3876

Reactor Operating Time, Months 18
containment Net Free Volume (Minimum), ft’ 3.377 x 10°
IRWST Freeboard Volume (Design basis LOCA), ft°> 1.032 x 10°
Initial Temperature, °*F 110

Initial Pressure, psia 15.1

Initial Relative Humidity )

(3-0'0\!!\".1\, @ ive ‘“C .) l
Cladding Zirconium Maug‘ ibm

Dissolved Hydrogen in Reactor Coolant (Maximum),
cc(8STi') per kg of water 100

Dissolved Hydrogen in Pressurizer Steam

Space (Maximum), by Weight ! 2/10 of 1%

Amendment I
Necemher 21
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earthquake, and are able tuv withstand the effects of appropriate
natural phenomena such as tornadoes, floods, and hurricanes (GDC

2) .

The essential mechanical equipment room cooling systems are
protected from the effects of internally generated missiles, pipe
break effects, and water spray (GDT 4).

The Subsphere Building essential HVAC System is designed to limit
the offsite and control room dose following a LOCA or DBA within
the guidelines of 10 CFR 100 and Stanaard Review Plan Section 6.4
respectively. Radiological consequences ar .scussed in Section |,

The Subsphere Building V¢nti{::igg,/5yatcmu are separated
according to Divisions with each exhaust system containing a

filter train complete with particulate filters and carbon
adsorbers and two fans as shown in Figure 9.4-5.

. sox
The essential mechanical ioom cooling units are shown in Figure
9.‘-‘.
9.4.5.1.1 Codes and Standards

Equipment, work, and materials utilized conform to the
requirements and recommendations of the codes and standards
listed below:

A. Fan ratings conform to the Air Moving and Conditioning |E
Association (AMCA) Standards.

B. Fan motors conform to applicable standards of the National
Electrical Manufacturers Association (NEMA) and the
Institute of Electrical and Electronic Engineers (IEEE).

g

Essential equipment, fans, coils, dampers, and ductwork will
be manufactured in accordance with ASME/ANSI AG~-1-1988.

D. Ventilation ductwork conforms to applicable standards of the
Sheet Metal and Air Conditioning Contractors National

Association (SMACNA).

K Cooling coils in the essential cooling units are designed in
accordance with the ASME B&PV Code, Section III, Class 3.

r. High-efficiency particulate air (HEPA) filters conform to |I
ERDA-76~21, "Nuclear Air Cleaning Handbook."

G. Carbon filter media, Nuclear OGCrade as defined by the
Institute for Environmental Sciences.

JM("“" ijtw:é ~3(;&(?W'?17 sl -

7 ) Amendment .I
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Ao o Meter—driven-emergency feedwater PuBp -FOOMS
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9.4.5.2.1 Component Description

The essential mechanical equipment room cooling units consist of
chilled water cooling coil, direct-drive centrifugal
recirculation fan, and dampers and contrels to achieve the
desired operation. The chilled water coils are served from the
essential chilled water system.

The essential mechanical equipment room ventilation units contain
intake filters, direct-drive centrifugal supply and exhaust fans,
and dampers and controls to achieve the desired operation. There
are heating and cooling coils to temper the outside air as

required. e "%
g N iy ¢
9.4.5.2.2 System Operation sne. 1007 ' -(')J,r':,.r;y{ »
rwaur*nq— “*’ﬂ—-.fiﬁ;tyu{ﬂ
outside air '
is

The air filtered and then
conditioned as needed by the heating and/cooling coils. . The
exhaust air is processed through “twe—504“Ccapacity filter traink |1
complete with particulate filters and carbon adsorbers and is
discharged to the unit vent by two 50% capacity exhaust fans.
Supply and exhaust fans are electrically interlocked such that
the building will always remain under a slight negative pressure.<
In the event of a loss-of-coolant-accident, the general
ventilation equipment will continue to operate normally as long
as offsite power is available. On LOOP, the exhaust fans :
powered from the Class 1E diesel generators. [-“Fhis-meinteains—the-
‘ OWS —at o raht pegatve : to direct all
through the exhaust filter train. [ Buete—te—areas—wit
MMIMIMI‘-‘V‘-M"v o o - . - .

opoaat4on—o&—Gho—onorgonoy—equép-onb‘
essential mechanical equipment room
coeling and ventilation units is - as

required to maintain space temperatures. The cooling systems
will operate based on heat load as indicated by room temperature.

releases

Normal operation of the

In the event of a LOCA or DBA, all units are automatically
started and will operate at—fuii-eapaeity- throughout the event.
SFatte )

z % A d ¢ /
b The .'Sc:/vspilaer-z Eu,/u(?ng Veat latiaem S)ﬂ’l‘;‘.m 5 comprised "r ’z""_’,‘ ‘f'i’r’ d
"\’ful .n'f'f ﬂu/,Y '-_f.(umﬂ/.lo«{ U’&C{'-/‘l"[”.n "7‘4’": "‘L‘:K C'Af“./c o plan 7
prov ded sutsde air by one /007, ca'pdcn& E 4,1';)/y unﬂz and Fwe So7%

) A ’ e
il A e bl

A Amendment I
9.4-€; ~Recember 21, 1990
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ﬁv‘ S ;v TABLE 9. 4.4
a “
3 INPUT FOR RELEASE ANALYSIS
~ FILTER EFFICTENCIES
Design/ Max ioum
Testing Ventilation Recirculation Charcoal HEPA HIPA In-leakage
Area ldentity Standard CFm= Crm (Elem. ) (Particulate) (Organic) Crn
Control Room RG 1.52 Z,000 4,000 95 95 95 10
'z !
Subsphere RG 1.52 -t,a%— N/A 95 99 35 N/R
Annulus RG 1.52 i8,000 18,000 95 99 95 1,000
Fuel Building RG 1.52 25,000 N/A 95 99 $s N/A
1
Containme® RG 1.140 30,00¢C 60,000 95 a3 95 N/A
*Venti1lation CFM is shown for each Division.
-
Amendment 1

O chvbas 30, 1 452
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9.5.4 DIESEL GENERATOR ENGINE FUEL Q1L SYSTEM

9.5.4.1 Design Bases

The Diesel Generator Engine Fuel 0il System is designed to
provide for storage of a seven-day supply of fuel oil for each
diesel generator engine and to supply the fuel oil to the engine,
as necessary, to drive the emergency generator. The system is
designed to meet the single failure eriterion, and to withstand
the effects of natural phenomena without the loss of operability.

,diesel fuel stora ehevchuce
All components and piping are 1oca:;?/1; a Seismic Category I
“Ahe —fued—oit

structure (diesel generator buildin except for

aterage —tanke 2pd- a portion of the piping from the fuel oil
storage tanks to the day tank, which is oelsmicallr qualified and
protected.  All essential components and piping are fully
protected from f1oods, tornado missile damage, internal missiles,
pipe breaks and whip, jet impingement and interaction with
non-seismic syatems in the vicinity.

9.5.4.2 system Description

rhe Diesel Generator Engine Fuel 0il System is shown in Figure
g.%5.4~1 (Sheets 1 and 2).

9.5.4.2.1 ceneral

A separate and complete fuel oil storage and transfer system is
provided for each diesel generator engine. Two

storage tanks provide fuel 0oil for each engine, which is
sufficient to operate at full load for a period of time no less
than seven days plus a margin to allow pericdic testing.

Typically, this requires a conbined usable volume of 135,000
gallons. The site-specific SAR shall verify that this is
adequate for the diesel generators purchased.
n.v" &

Fuel oil is transferred b ’22@~#JL&—04&—&&0&5CO&~9unp-from the
storage tanks to the day tank which is located within retaining
walls inside the diesel generator building., —Fhe- -fuel —oti-
4 pansfor - punp - & -aleo Jlocated- -in—Wmm-W

_for-i6-gpmy The day tank has a sufficient
capacity of fuel oil to operate the diesel generator engine in
excess of 69 minutes at full load, Typically, thLis requires a
day tank of 900 gallons. The site-specific SAR shall verify that
-4ao4~o4¢—tsaas&c&—puapa£4aw—aad~day tank capacity -ase-adequate
for the diesel generators purchased. 18

Ave lrgerr S-»

1
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A-Bot—of—ievel-—ouitohes-100atod-within-the -day tank control -the
operation of the fuel oil transfer pump: starting the pump at day
tank low levelj stopping the pump at day tank high level. iigh
and low level alarms are also p:cvtdod.both_oa~tho_;to:01;:::fko
and on the day tank. In the event of a ::::g&o&—punp—{a to
start, the day tank low leval alarm, i ting 60 minutes of
fuel reserve at full load, allows the operator to take corrective
action. In the event of a transfer pump failure to etep, an
overflow line is provided on the day tank to divert the excess
fuel oil to the day tank containment (er back to the fuel oil
osoraqo~tankvj?pondiug*upon.atoxaqoAtauk-olouottonuxollttuuwto
m'd‘Y* W" B i e S e R A e

S e NEL
During normal operation, fuel oil is pumped from the day tank to
the engine by the engine-driven fuel oil pump. The motor-driven
fuel oil booster pump is normally isolated both electrigally and
mechanically, but may be operated if required during maintenance.
The day tank provides sufficient positive suction to both the
motor-driven fuel oil booster pump and the engine-driven fuel oil

pump.

Each pump is provided with a duplex suction strainer and a
discharge pressure relief valve, and an engine-mounted dual
element fuel oil filter is provided on the common discharge
hexder. Pressure gauges are located on the inlet and outlet
sides of both strainers for local indication and an alarm is
provided with each strainer to alert the operator of high
differential puressure. Differential pressure indication and a [E
high differential pressure alarm are also provided with the fuel
pil filter.

Twe fuel cil drip headers, one located on each bank of the diesel
generator engine, contain unburned fuel leakage within the
engine, The unburned fuel is removed from the drip headers
through a piloted valve and ejector driven by the pressurized
fuel oil return from the bypass headers to the day tank. The
main circulation headers are fitted with a relief wvalve which
prevents the engine fuel oil pressure from exceeding a certain
maximum and which discharges back to the day tark.

The day tank is surrounded by a fire wall which serves as a
containment in the event of leaks or ruptures. The containment
drain line is isolated by a normally closed, solenoid-operated
valve, A high level signal from a level transmitter located
within the containment opens this valve, allowing the oil to
drain to the suction side of the lube oil transfer pump which is
simultaneously activated and delivers the o0il to a waste oil
storage tank.

Amendment I
9.5~52 .December 21, 19%0
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CESSAR-DC Attachment (Refer to page 9.5-52)
INSERT 1:

A set of level switches located within the day tank control the
position of the fuel oil transfer valve: opening the valve to allow
fuel to flow to the day tank at low level and closing the valve to
shut off the supply of fuel at high level. High and low level
alarms are also provided both on the storage tanks and the day
tank. In the event of a transfer valve failure in the closed
position, the day tank low level alarm, indicating 60 minutes of
fuel reserve at full load, allows the operator to take corrective
action. 1In such an event, a bypass line aliows for manual filling
of the day tank. 1In the event of a transfer valve remaining in the
open position, fuel o0il would continue to flow from the storage
tanks to the day tank until the system reached hydrostatic
equilibrium, Since there is no day tank overflow line, oil would
rise in the Safety Class 3 day tank vent pipe to an elevation
equivalent to that of the fuel oil in the storage tank but well
below the top of the vent. The day tank vent is missile protected.
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,To prevent setltling, stratification -deterioration of the fuel
'o1l during extended periods, a system -demim
or transfer filtered fuel oil., Four fuel-o0il tanke {two-half
(capacity - scorage —tanke -ner--redundant —diesel) -are—eentrally
[ yocated -and i Htegrally connected with normally clesed isolation
{ vaives and check -valves Lo prevent -
% contamination of fuel oil between tanke. A -manually operated,

—~"

N

positive dieplacement recirculation pump-takes suotion from the
\ flush mounted sample connection on the bottom of
, and discharges -the fuel il through--a —eimplex —filter

&the;w_ ~lo the storage tark fil .
i’tﬁfer}n‘cj and Tecirculation "process 18 performed on a tank by

tank basis with the frequency of operation dependent on the
results of a fuel oil inspection progran. Since two half
capacity storage tanks are providea per diesel, one tank will be
aligned to supply fuel o0il to its respective diesel while
isolating the second tank through administrative contrel. The
contents of the isolated storage tank would be filtered and
recirculated. Prior to realigning the tank to its respective

diesel, a period of not less than 24 hours is required to allow [E

any stirred sediment to settle.

Should the recirculation system be operating in the event of a
LOCA, a redundant, safety related interlock is provided to
shutdown the recirculation pump to prevent possible stirring of
sediment. A redundant safety-related interlock is also provided
to shutdown the recirculation pump should the fuel oil in the
storag> tanks drop below a level to preclude loss of fuel oil in
the event of a recirculation system pipe rupture.

These two safety--elated and redundant interlocks protect the
Diesel Generator Fuel 0il System during operation of the
recirculation system. They assure uninterrupted operation of the
essential emergency diesels in the event of a Loss of Offsite
Power or LOCA.

Fuel oil amenders are added as necessary to extend oil life by
preventing oxidation and stratification. A sample is used to
inspect the oil for water content or degradation and if
degradation is determined, the o©il may be pumped out for
disposal. Accumulated water in the fu2l oil storage tanks will
be removed by the recirculation system through a sample
connection g{;‘qyided on the recirculation pump discharge.

B B Tt g Pt o NN AN N N o g

*The day tank -vent —and fuel o0il storage- tank vents—and fiil
connections —which are exposed - outdoore, -are —protected from
tornado miesiles through the constructien -of  the-vente using
heavy gauge pipe and-are located above- the proba ble maximum 100
leve&ryrEEEﬁETTTT”cBﬁhéCti;iii§‘prov}a€E'w1é§'a locking dust cap
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and each vent line is down turned. The storage tanks can be
filled and vented through the manway should the fill or vent
lines become impaired.

9'5"'zlf,eﬁfLLEggggffﬁff Description

The motor-driven fuel oil booster pump is normally isolated, both
electrically and mechanically, but may be operated if required
during maintenance to deliver fuel oil to the diesel.

9.5.4.3 Safety Evaluation

The Diesel Generator Engine Fuel 0il System is a ANS1 Class 3
piping system with the exception of the Fuel 0il Recirculation
System and the fuel oil storage tank fill line strainer which are
ANSI Class 4 piping systems. The Fuel 0il Recirculation System
and the fuel o0il storage tank fill line strainer are separated
from the essential Diesel Generator Fuel 0il System by normally
closed ANSI Class 3 isolation valves. An ANSI Class 4 flexible
rubber hose is used to connect the ANSI Class 4 fill line
strainer to the ANSI Class 3 fuel o0il storage tank fill lines.
The diesel engire and engine mounted components are constructed
in accordance with IEEE Standard 387. The fuel o0il system is
designed and constructed in compliance with ANSI Standard N195,

except in regards to the flame arresters on the st?raqe tankg, an
(5 Qir:w(c&—ﬂt ﬁ:-o;\ dhe doy tank, and excluding all relecences o dlel
i " - .
%ach d eseﬁ generator unit is housed separately in a Seismic
Category I structure.

Diesel fuel oil 2D, as specified by ASTM D975, is normally
delivered to the site by private carriers. The fuel ovil storage
capacity is based on continuous operation of the diesel generator
engines at rated load for a period of seven days. A 10 percent
margin in storage capacity is provided to preclude the necessity
of refilling the tanks following routine performance testing.
The exterior of carbon steel tanks and other underground carbon
steel components is coated. In addition to being coated, the
external surfaces of buried metallic piping and tanks are
protected from corrosion by an impressed current cathodic
protection system in accordance with NACE Standard RP-01-690r other
rmeans a3 defmed agproptiate. based oa site specidic conditions.

The interior of the fuel o0il storage tanks are not coated since
the presence of fuel cil will act as a deterrent to internal
corrosion. Requirements assure that the fuel oil storage tanks
are maintained essentially full to provide a seven day supply.

‘,;.f §
Amendment/I‘
9.5-54 'Deﬁembe; 21, 1990
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4 CESSAR-D> Attachment (Refer to page 9.5-54)

/
Fuel oil is recirculated by a recirculation pump within each k_.
storage facility to prevent deterioration,
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The starting air receiver tanks also supply air at reduced
pressure to the engine control panel instrumentation. Air enters
the engine control panel where it is filtered and a
self-contained pressure regulator maintains constant pressure for
the diesel automatic safety shutdown system. The automatic
safety shutdown system is made up of a network of vent on fault
pneumatic devices which monitor the engines parameters, tripping
the engine when a manufacture’s recommended temperature,
pressure, overspeed, or vibration :j;ggmt has be
There are two types of e_n;me Qgi Group "AW tr
(only ‘during the "périodic testing of the diesel to prevent damage
'to the engine and are locked- out during the emergency mode (i.e.,
‘Loo;l—or LOCA) allowing the engine to continue to run, - Group "A"
‘(tnps include and are activated uponi low lvbe ©0il pressure, lnw
(«ieft ~and  right  turbocharger oil pressure, - high crank
precssure, excessive engine vibration, high lube oil temperature,
{ high—temperature —main-—bearings, — M-h&gh»-}aekat—«wm:—

IWSERT A

temperature. Group "B" trips remain aetive du
mode to shutdown the engine shouitd a-—m&po&«nt—«be—e*eoededv——-csoup-

L ugu. «{ftps—tﬂe}ude—am—m—ﬁeﬁmﬁd—omw;ﬁe
| Aow=low —dube.- gi——&sm —and
“Yow-low lube oil pressure Jt:\fxp contains redundant wo out of

three) logic which must be affected to activate a diesel
shutdown. The pneumatic logic for Group "“A" and "“B" trips
consumes negligible wvolume, operating on pressure rather than

AD:

flow capacity. Sufficient air pressure remains available for
operating neumatic logic 40110&:125 five succ t
attempts. (In Egaiﬂon,m etarting- Pre6sors, air-aryers,

;a?ﬁ’arcooiors,««pipinq—waad— - valves —are Seismie - Category I,

reeiemically qualified to remain operable feollowing a design basise
iearthquake~—~?he—5taf%iﬂq—aif~eenpreaoora
Class 1E power from their assoeiated-diesel A/““"“““""‘*

T N N S ‘\-J\/\”MMM

Relief valves on the compressor discharge line and on the air
receiver tanks protect the starting air system from
overpressurization.

9.5.6.2.2 Component Description
F IMSERT 2.

T N T o T St e e o i \__‘—\‘_-\QI N

x%he qtarttnq air compressors- afe~dftven<by—e&aetfie:;gggggtsg;eh3
‘are - powered from-the -Egsential- kuxi«ltarx-~f~ower—w
LONPI’G&SOZ‘ dis charges Lompressed air and the heat of compression
is removed by a water-cooled aftercooler. The component cooling
water system provides cooling water on the tube side.

To minimize the accumulation of moisture, the diesel engine
starting air system is equipped with a multi-stage drying and
filtering unit located in line between the aftercooler and the

receiver tank, The air is first &£hrewa through a cyclone-type
possed
& - The sopply ede withol dews point at least 10°F [pwer ¥han
' # A \D‘ue\* € l"*?,’h*f(.’ \:A.v.\b\e'\* +€ ;'-\\’L’ caYure
= %
y g Fr‘- Amendment E
A 9.5~64 December 30, 1988
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9.5.6.5 Instrumentation Application

Fach starting air receiver is equipped with a set of pressure
switches which control the operation of the air compressor on its
associated train; starting the compressor on low pressure and
stopping the compressor on high pressure. Pressure gauges are
located on the tanks for local indication,

~*a . A separate pressure switch on the engine control panel
alarms if the air receiver tank pressure falls to a low setpoint.

If the starting air pressure to the starting air manifold drops
to a specified value with the engine failing to start, an
automatic lockout will prevent further start attempts and an
alarm alerts the operator to take corrective action. The
automatic lockout ensures there will be sufficient reserve for a
manual restart. AT

All starting air system alarms are annunciated separately on the
local diesel engine control panel and signals a general diesel
trouble alarm in the control room.

The periodic testing and maintenance of all diesel engine
starting air system instruments is controlled by a preventative
maintenance program. This program insures that instruments are
periodically calibrated and tested, assuring reliability.

f,—v'\/‘v"-""\,r\-‘-\_.’v‘\/“\/‘vv\m/-s‘,v. N .

__Cn alatma 1S prbu%ded ot the local diesel (3(:.\em+u¢- contes | Pane| ‘0

alect persennel when the oaie pressuce deeps below o pr‘esd' vedue .
T o il
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9.5.7 DIESEL GENERATOR ENGINE LUBE OIL SYSTEM

9.5.7.1 Design Bases

The Diesel Generator Engine Lube 0il System is designed to
deliver clean lubricating oil to the diesel generater engine, its
bearings and crankshaft, and other moving parts. By means of
heaters, the lube oil system is designed to deliver warmed oil to
the engine during standby to assure its fast-starting and
load-accepting capability. The system also provides a means by
which used oil may be drained from the engine and its components,
and replaced with clean oil.
essential
All%components and piping are located within a Seismic Category I
" structure (diesel generator building) and all essential
components are fully protected from floods, tornado missile
damage, internal missiles, pipe breaks and whip, jet impingement
and interaction with non-seismic systems in the vicinity.

9:.5.7.2 system Description

The Diesel Generator Engine Lube 0il System is shown in Figure
9.5.7-1 (Sheets 1 through-aa.

9.5.7.2.1 Ceneral
'm#té

Fach diesel generator unit utilizes the "dry sump" | lube oil
system, in which the supply of lubricating 0il for the|engine is
stored in a separate sump tank, independent of, and %-se€- at a
lower elevation than the engine crankcase. As oil accumulates in
the crankcase, it drains by gravity into the sump tank.
Additions of clean oil are made to the sump tank from a storage
tank located underground —and outside the diesel generator
building, and used oil is removed from the sump tank via a
transfer pump to a used oil storage tank. Each ﬁeu\éhwwdef'%& o

stparete and (,oov\?\ei-e, clean lube oil an 1| deanster 375&1“.
& s s , 35 C*l
The engine-driven lube oil pump Elai—eiiifrom the sump tank

through a built-in suction pipe with foot valve and delivers the
0il in sequence from the pump discharge first to the oil pressure
regulating valves which limit the maximum pressure on the pump
discharge, and then in series through the lube o0il cooler, the
full-flow lube oil filter and finally to the full-flow lube oil
strainer. From the strainer, the oil enters the engine internal
circulation system.

During engine standby, the motor-driven prelube oil pump operates
continuously to ensure complete filling of the lube oil system.
0il which is circulated by the prelube oil pump passes over a set
of thermostatically controlled electric heating elements before

v
Amendment .1
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leaving the sump tank to maintain the engine in a warmed state.
From the prelube oil pump, the cil passes in series through the
prelube oil filter, the prelube o0il strainer and enters the
engine internal circulation system. A separate drip lube system
provides a continuous, metered flow of o0il to the turbocharger
bearings during engine standby to ensure adequate bearing
lubrication for startup.

The diesel generator engine crankcase is vented to the atmosphere
through the roof of the Diesel Generator Building. The lube o0il
filters and strainers are also vented, but into the room itself.
The lube o0il sump tank is vented to the atmosphere through the
roof. The crankcase is egquipped with blowout panels to prevent
high pressures from damaging the engine.
W‘VWVN—VW\V\W,‘M QGRI’A?/_V_

The design of the lube oH«—storaqe “tank is- provided- with an
individual fill and vent —line - located outdoors. To- -prevent
entrance of water -into &he~s%o;&ge—t&nktmthemvent-and~44&}~44nac
terminate above grade elevation. - The fill con 1ded
with a locking dust cap and the vent i& down turned. j :

e i I T e e R T o

Each diesel is provided with a lube oil sump tank. The sump tank
is equipped with a low level alarm which is set below the normal
operating level. With an established o0il consumption at full
load, this volume is sufficient to operate the diesel in excess
of seven days without requiring replenishment.

Should it become necessary to make additions of lube o0il to the
diesel, 1lube o0il 1is available in a storage tank located
wnderground —and- outside the Diesel Generator Building. A
manually operated, positive displacement clean lube o0il pump
takes suction from the storage tank and discharges lube oil
through a simplex filter to the intended diesel. The pump
suction is raised above the storage tank floor to prevent any
accumulated water from entering the diesel lube oil sump tank.
Accumulated water 1n the bottom of the storage tank is removed
through a sample connection flush on the bottom of storage tank.

The lube o0il in the clean lube o0il storage tank is inspected
monthly to determine the purity of the oil. Parameters monitored
include viscosity, neutralization number, and percentage of
water. Any accumulated water detected in the bottom of the
storage tank will be removed. If degradation of the oil is
detected, the oil may be pumped out for disposal.

Lubricating oil leakage is detected by:

A, Routine surveillance

Amendment E
9,5-68 De¢gmber 30, ;988
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The used lube oil transfer pump transfers oil from the used lube
0il storage tank to a truck or tanker for disposal. The pump is
driven by an electric motor.

The clean and used lube oil transfer pump motors are powered from
the Station Normal Auxiliary Power Supply.

9.5.7.3 Safety Evaluation

The Diesel Generator Engine Lube 0il System is an ANSI Class 3
piping system with the exception of the Clean and Used Lube 0il
Transfer System which is an ANSI Class 4 piping system. The two
systems are separated by ANSI Class 3 isolation valves. The
diesel engine and engine mounted components are constructed in
accordance with IEEE €tandard 387. The off engine essential
equipment and components and the nonessential (i.e., Clean and
Used Lube 0il Transfer System) equipment and components are
designed in accordance with the requirements of the applicable
codes.
ADD INSERT 2,
I s N SN NN g,
%ﬁmmr~ex:as&o;~o£woa¥boa—s&oe4—%anka~and—e%het~uadefqreuad~earben
-GGee%w4RﬂﬂNMMH“H}~46—ﬂ&aﬂdb%&&%ed~4ﬂbﬁ&*sspe-6P&G-637~4kﬂﬂ&~ﬂh*%e-
‘Metal Blast Cleaning. A -ceal tar

maintenance procedure, will -remove-any-accumilated moisture from

-t’\‘\ B /:’ wMWMWA/\M

The governor lube oil coolers on the diesel generator engines are
located at an elevation below the governor lube oil level,
thereby, not affecting the starting reliability of the engines.

The interior of the clean lube oil storage tank is not coated
since the presence of lube oil will act as a deterrent to
internal corrosion. During the surveillance intervals for
sampling the lube oil in the storage tanks, any accumulated water
will be removed,

9.5.7.4 Inspection and Testing Requirements

System components and piping are tested tc pressures designated
by appropriate codes. Inspection and functional testing are
performed prior to initial operation.

b L{
Loy , Amendment E
RS 9.5-70 December 30, 1988
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CESSAR-DC Attachment (Refer to page 9.5-70)

INSERT 2:
The exterior ~f carbon steel tanks and other underground carbon
steel components is coated. In addition to being coated, the

external surfaces of buried metallic piping and tanks are protected
from corrosion by an impressed current cathodic protection system
in accordance with NACE Standard RP-01-69 or other means as deemed
appropriate based on site specific soil conditions. Periodic
monitoring, as described by the maintenance procedure, will remove
any accumulated moisture from the tanks.
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9.5.7.5 Insirumentation Application

Each diesel ogenerator engine is provided with sufficient
instrumentation and alarms to monitor the operation of the lube
oil system. All alarms are separately annunciated on the local
diesel engine control pancl which also signals a general diesel
trouble alarm in the control room. The 1lube o0il system is
provided with the following instrumentation and alarms:

The lube oii sump tank is equipped with a local level indicator
along with a low level annunciator to alert the operator to take
corrective action.

The full flow filters are eguipped with locally-mounted pressure
gauges. A high differential pressure alarm alerts the operator
to manually switchover to the alternate clean filter; there is na,i ﬁ'

bypass line . Ciler

The engine mounted full flow straine-s are equipped with a high
differential pressure alarm which alerts the operator tc manually
switchover to the alternate clean strainer; there is no,bypasslhe.) -
Straoer
The diesel generator engine is equipped with both temperature and
pressure monitoring systems with separate alarm and trip switches
to alert the operator of abnormal operating conditions. » If a Vj"
shutdown setpoint/alarm is exceeded while the engine 1s opg¢rating
during the test mode, a diesel trip will automatically shutdown 2
the engine to prevent incurring any damage.
ADD INGERT D

However, if such a shutdown/alarm 1is received during the
emergency mode (i.e., LOOP or LOCA) the trip is locked out and
the engine continues to run. The alarms alert the operator to
prepare to switch over to the redundant diesel for power. Only a
low-low engine 1lube oil pressure shutdown/alarm will trip the
engine regardless of the diesel operating mode.

The engine inlet and outlet lube o0il temperatures are also
recorded by a multipoint recorder and may be mon.tored by a
multi-channel pyrometer (in,manual mode). Both the recorder and
pyrometer are located on (the generator control panel in the
diesel generator buildinq._w‘

The periodic testing and maintenance of all diesel engine lube
oil system instruments is <controlled by a preventative
maintenance program. This program insures that instruments are
periodically calibrated and tested, assuring reliability.

¢ L -
\ 1 oo Amendment ‘E
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9.5.8 DIESEL GENERATOR ENGINE AIR INTAKE AND EXHAUST SYSTEM
9.5.8.1 Design Bases E

The Diesel GCenerator Engine Air Intake and Exhaust System is
designed to supply clean air for combusticn to the diesel
generator engine and to dispose of the engines exhaust. The
system is housed in a building designed to withstand the effects
of natural phenomena and credible missiles,

All components and piping are located within a Seismic Category I
structure (diesel generator building) and all essential
components are fully protected from floods, tornado missile
damage, internal missiles, pipe breaks and whip, jet impingement
and interaction with non-seismic systems in the vicinity. 1

9.5.8.2 System Description

The Diesel Generator Engine Air Intake and Exhaust System is
shown in Figure 9.5.8-1.

9.5.8.2.1 General

Each diesel generator is provided with a two pipe combustion air
intake system. Combustion air is drawn in through in line air
filters prior to entering the turbocharger.

Each diesel generator is provided with a two pipe exhaust system.
The waterjacketed exhaust manifold discharges directly into the
engine-mounted turbochargers. The exhaust piping then joins to (E
pass through a single exhaust silencer and exits the building.

Outside air intakes are located at one end of the building and
exhausts (both Diesel and Ventilation System) at the opposite end
of the structure. The intake and exhaust structures are separate
for each diesel building and are similar in design. Each intake %
and exhaust structure is served by a -166%-eapaeity- floor drain. \F/
In addition a sump, formed by the curb at the bottom of the
intake and exhaust structures, provides capacity for preventing
accumulation of snow, ice, or freezing rain from interfering with
emergency diesel generator system operation.

9.9.8.2.2 Component Description
The turbocharger, driven by the hot exhaust gases on one side,

compresses the intake air on the other side and forces it through
the engine aftercocoler.

Amendment I
2.5=73 December 21, 1990
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exhaust system. A multipoint recorder on the local generator
control panel records the individual cylinder exhaust
temperatures and the inlet and outlet turbocharger exhaust
temperatures., A pyrometer, also on the local generator control
panel, automatically monitors each cylinder temperature and
compares it to the average temperature of the other cylinders.
The pyrometer will annunciate a high/low temperature alarm on the
local diesel engine control panel and signal a general diesel
trouble alarm in the control room if a cylinder temperature
exceeds the average temperature differential setpoint, with the
pyrometer automatic sequencer stopping to display the
_out-of- tolerance cylinder A high or low exhaust temperature
[ will notdeffeet a trip on the engine. A manual advance is also
provided on the pyrometer to allow each individual cylinder to be
checked as well as the inlet and outlet turbocharger exhaust
temperatures. The turbocharget temperatures do not affect the
cylinder temperature averaging circuit.

L——-\nitlcde.
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11.3.7
$1.3.7.1

The Gaseous Waste Management System (GCWMS), as discussed in section
11.3 designed to collect, monitor, and store radicactive waste
gases which originate in the reactor coolant system and require
processing by holdup for decay prior to release, The GWMS utilizes
ambient temperature charcoal adsorption beds to provide sufficient
decay of noble gases.

The acrident i~ described as an unexpected and uncontrolled release
of rad. »active Xenon and Krypton gases from the GWMS resulting from
an inacdvertent bypass of the main decay portion of the charcoal
adsorber beds, It is assumed to take as long as 2 hours to isolate
or terminate the release.

11.3.7.2

A. Bases

1 The assumptions and methodology are consistent with
guidance provided in Branch Technical Position ESTB 11-5,

2 Ari effective holdup time of 30 minutes is assumed for the
bypass flow to account for transport time of the gases
through the GWMS components via the release point to the
nearest exclusion area boundary.

L In accordance with ESTB 11-5, the Waste Gas System
maximum design capacity source term (at sustained power)
is assumed to seven times the source term considered for
normal ope:ation, including anticipated operational
veccurrences. PWR-GALE is run for a 30 minuvte decay case
and the results are multiplied by seven to calculate the
maximum design capacity source term.

4, The total source term is egual to the maximum design
basis source term plus the normal operations source term
shown in Table 11,3-4.

5 Particulates and radiciodines are assumed to be removed
by pretreatment, gas separation, and intermnediate
radwaste treatment equipment., Therefore, only the whole
body dose is calculated in this analysis.
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6. in the absence of site spegific meteorological data and
exclusion area boundaryZinformatign, an atmospheric
dispersion factor (X/Q) EEE[B_}O@}is assumed for the ‘Cﬁ#
exclusion area boundary (500 meters) based on Chapter 15,
Appendix A, 1

B. Methodology ;
To calculate the dese consequences for a Waste Gas System failure
methodology consistent with Branch Technical ESTB 11-5 is used. .
D - L Kti) * Qi) * R/Q * 7.25
Where :
D = Dose (mrem) : '
the total-body dose factor giveﬂ in |

Table B~1 of Regulatory Guide 1.109 for
the i*" isotope (mrem-m”/pCi/yr)

K(1)

L}

Qi) = the noble gas nuclide release rate for
the i*" isotope (Ci/yr)

X/Q = atmospheric dispersion--fagctor at the :
exclusion area boundary y
e i) A w . \etJ ;

x/Q = (C1.00 x 107 }/m* i |

\.__.4—'"’/, :-

1.25 = conversion factor for 2 hour release

(pCi=yrf/Ci-event-sec)

=

<. Results and Conclusions
The resulting Exclusion Area Boundary noble gas dose to the whole

body is 29.8 mrem. This meets the guidelines specified in the |¢iN
Standard Review Plan “z2ction 11.3.

Page £ of 2
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11.3.8 Concentration of Normal Effluents

The Gaseocus Waste Management System (CWM3) processes gaseous waste

through a charcoal delay system which holds up noble gases and
. allows them to decay pricr to release. The concentiation at the
5 exclysion area boundary during normal operation, including
i anticipated operating occurrences, was analyzed to verify it is
3 less than 10 CFR 20, Appendix B, Table 1I, Column 1.

e e

11.3:8:1 Analysis of Effects and Consequences
i A, Bases

; The bases for the estimated concentration of effluent are as
1

follows:
| 1, This system continuously discharges at a uniform rate.
| 2 < The concentration of the eff ent is based on the design

. A LS R | WS ————

basis source term.

- I The total gaseous effluent calculated using NUREG-0017
methodology shown in Table 11.3~4 is multiplied by seven
to yield a conservative approximation of the design basis
sgurce term, This methodology is consistent with the

i suggested methodology in Branch Technical Position ESTB

11-5 for a Waste Gas System Leak of Failure consequence

analysis.

4, In the absence of site specific meteorclogical data and
site Exclusion Area Boundary (E '
atmospheric dispersion factor of(Cl. 00 x 10

assumed for the EAB (500 meters) | apter 15. k
Appendix A. s

pate [t3—1
B. Methodology h‘&ﬁ) ( )

The methodclogy used to calculate the concentration o the effluent .
at the Exclusion Area Boundary is as follows:

PN R U, R R TR S PSR- WSS,

C(i) =~ CF * TRE1) * X/Quss
Where:

i*" isotope at the EAB
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TABLE 11.3~-1

SOURCES, VOLUMES AND FLOW RA' ES OF
STRIPPED GASES FROM THE PRIMARY COOLANY

Flow Rate(l) Annual Volume(2)
Source (SCFM) (SCF/yr)




Table 11. 3-/5':

m;myauau

1+131
I=133
Kr-85M
Kr-85
Kr-87
Kr-88
Xe~131M
Xe~133M
Xe-133
Xe~-135M
Xe<135%
Xe-138
Cr=5$1
Mn-54
Co~-57
Co~58
Co~60
Fe-59
Sr-89
Sr-90
Zr=95%
Nb~95
Ru-=103
Ru-106
Sb-125
Cs~-134
Cs-136
Cs~137
Ba=140
Ce~-141
H~-3
C=14

Ar-41 \\ &

S

e

R e AN mmm e o L e e e e a a e

Average

o e v,

C(i)

.99E~15
.20E~14
JO7E~=13
«71E~10
.B7E~13

SRR W N SIS RNE N RS DU N W D - 00 W

S4E~-1

(a)

Annual

.22E-19 .00E~1C
«I5E~19 .00E~10
.32E~18 .C0E~10
22E~18 .00E~-09
29E=17 .00E~10
.40E~18 .00E-09
+.S4E~19 .00E~-09
. 66E~1 .00E-Q7
+H2E~1 .00E~07

D~ AL N O B O N W W WA W N O 00 W2 R W RO RSO

“Total:
g

Sou—l

00E~07
. 00E-08

.77E~12 2.00E-08 |
.5SE=11 [4,00E~07 |
.22E=13 [3.00E-07 |
57E~11 [3.00E-07
.87E~13 |3.00E-08
.32E~12 [1.00E=07
.87E-13 |3.00E~08
.32E~18 (8.00E-08
.44E~18 |1.00E=09
.32E-19 /6.00E-09
.65E~17 [ 2.00E-09
13E-17 | 3.00E=10
.91E-18 | 2.00E~09
.57E~17 | 3.00E-10
.21E-18 | 3.00E=-11
.44E-18 | 1,00E-09
.65E~18 | 3.00E-09
.24E-18 | 3.00E-09

.00E~08

A"‘ .S '\5

PR S — T

Concentration

Effluents at the Exclusion m\
|
1
[
|

3.99E-05
2:9%E~05
8.87E~06
5.69E-04
4.44E-05
8.87E-05
8.87E-05
7.39E-07
5,25E~05
2,.96E-05
$.32E-05
2.96E-05
9.15E~11
4.44E-09
B.87E~11
3.33E-08
7.10E~08
9.54E~10
5.25E-08
2.07E-017
2,44E-09
2.22E~09
4.14E~-10
1.11E~09
1.50E-10

1.33E-03
1.62E~05
1.89E-04

PSR I RS

of

w’
\

|
\,

2.57E-02 MPC

4&1}1

Based on the design basis source term.

rage

3 of -3
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11.4.2 SYSTEM DESCRIPTION ( \
11.4.2.1 General Description

primary functions of the SWMS include providing means by which
inputs from the LWMS and primary letdown systems are processed to
ensure economical packaging within regulatory guidelines, as well
as handling dry, low activity wastes for shipment to a licensed
burial facility.

The pewden—-tank—and spent resin tank trains provide settling
capacity for radiocactive Oondeniabo-—povien—and— bead resins
transferred from various demineralizers. Capability is provided
for solidification of dewatered resins or sluicing to containers
approved for shipping and disposal of dewatered ion exchange
resins, Also, connections are provided for use of vendor
supplied services such as rapid dewatering or waste drying
systems when it is determined that the use of these methods
represents a savings over the permanently installed alternatives.

A shielded onsite storage area is provided to allow for interim
storage of higher activity packaged wastes. The facility is
sized such that it is capable of storing the maximum number of
full shipping containers generated in any six month period
containing the greatest expected waste generation. The process
and storage areas include a dedicated overhead crane with direct
access to adjacent truck bays with sufficient overhead clearance
to facilitate direct trailer loading of waste packages. Crane
operation may be performed remotely with the aid of crane-mounted
video cameras or locally to provide additional flexibility.

Building space is also provided to sort miscellaneous
contaminated dry solids from uncontaminated solids for
appropriate and cost effective packaging and disposal.
Miscellaneous solid waste consisting of contaminated or
potentially contaminated rags, paper, clothing, glass, and other
cmall items Js received by the Solid Radwaste System when it
arrives at the low-level handling and packaging area. Although
waste forms are segregated and bagged at generation points
throughout the plant, this area provides space where the waste is
further segregated (e.g., compactible versus non-compactible,
radioactive versus non-radiocactive;} on sorting tables. When a
sufficient quantity of contaminated waste has been accumulated,
the compactor is operated. Radioactivity of filled containers is

Amendment J
11.4-5 April 30, 1992
A.dalrs 30 14F 2

|J

{J
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monitored so that proper handling, storage, and disposal are
assured. Filled containers may be stored in the low-level
package storage area until shipped.

11.4.2.2 Components Description

Design parameters for the equipment in the SWMS are provided in
Table 11.4=1. Component arrangement is shown on the system flow
diagrams provided in Figure 11.4-1 (Sheet 1 and 2).

11.4.2.2.1 Spent Resin Storagje Tank

L
Pywe stainless steely $060—gallen spent resin storage tanks with
conical bottoms hold resins from radicactive or potentially

radiocactive plant demineralizers. Non-clogging screens prevent
the flow of resins out of the tank through the spent resin tank
dewatering pump suction lines and the service air injection and
vent lines. Multiple spent resin tank dewatering pump suction
screens are provided on each spent resin storage tank to reduce
the possibility of clogging when operating the spent resin
dewatering pump. Instrumentation which monitors resin and water
levels in the tank and resin water content is read from a remote |I
panel located in the radwaste control room.

Normally, the tank is vented to the room exhaust duct which is
handled by the Radwaste Building filtered exhaust system. During
resin transfers, the vent 1line is closed to allow tank
pressurization. A relief wvalve on each tank prevents
overpressurization due to service air pressure regulating valve
failure. Resin transfers may be terminated from the control
room or the dewatered waste processing area using an emergency
cutoff to actuate valve closure in the resin transfer line and
service air supply to the spent resin storage tank.

/r‘ 114»2.2.2 Powdex Storage Tank
' The powdex storage tank is a 30,000 gallon tank which receives
radiocactive powdex frem the condensate ion exchangers. The tank
provides capacity for ho and settling of powdex before it is |J
processed and shipped. The _is a stainless steel right
cvlinder with a conical bottom. Mixing of the powdered resin

prior to sampling is provided by a recircﬁtn{ig; line and a fluid
! powered mixer. Multiple connections are p ovlg§gx for tank|I
dewatering, and the instrumentation monitoring powdex-level in
o/‘ the tank is read from a remote panel located in the M

‘-‘() control room.

Amendment J
11.4-6 __April 30, 1992
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11.%2:2.3 Powdex Devatering Pump

The pump 18 capable of recirculating storage tank contents for
resin mixing or~transferring decant to the LWMS. Material of
construction is st¥inless steel, and the pump controls are
1ocated in the radwaste Tontrol room.

Powdex Transfer Pump

capable of transferring powdéx.yresin from the powdex

to the devatered waste processing~area. The pump 18

steel, positive displacement pump.Lontrols are

red in the radwaste control room, and an emergency cyutoff is
i in the dewatered waste processing area for use wuring
transfer to the shipping containers. ~

Dry Solids Compactor

Compactor is used to reduce the volume of such

paper, and plastic that is contaminated.

staging space is available in the low level waste

packaging area to separate non~contaminated
ordinary landfill disposal.

O\

Radvaste Building Crane

Crane
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/11.4.2.3 System Operation
kr11fl,z.3.1 Spent Resin Storage and Handling

The ;BQSex tank process train is used to collect, dewater, and
, transfe spent radiocactive powdex from the condensate
demineraldizers. Powdex resin is sluiced from condensate
| demineraligers to the powdex storage tank where it is allowed to
settle. Desant is removed and transferred to the LWMS for
| sampling prisr to release or recycled to the condensate systen.
| The resins are batched to the dewatered waste processing area
where the remaining water is removed and the container is
prepared for shipment. Process line connections allowing the use

| of vendor-supplied rifiﬂ egquipment are provided.

min beds are expended, they are usually

| batched directly to : disposal containers for vendor-service

processing and directXshipment to a licensed burial facility.

However, a low activity\spent resin storage tank is provided to

| allow for settling and hollup of these resins prior to processing

' if necessary. Decant from\fMe resin storage tanks and disposal
container dewatering operat 5 is directed back to the LWMS.

When low activity

through the resin outlet line
ap€ins may be agitated prior to
Sampling of the tank is
quclide content of the spent

| By injecting service air or wa
' at the beottom of each tank, the
\ transfer to the processing arey
| performed to ascertain the radi
resins, At the time of transfer, s ice air is allowed to flow
through the service air header o provide the necessary
\ overpressure required to propel the redins out of the tank to the
|\ dewatered waste process area.

activity spent resin
§5in: area using the
ow activity spent
Mgy be blended with
disposal costs.
0ss connection
Qs to the high

High activity resins are sluiced to the hid
storage tank and transferred to the proc
methods described above for transfer of
resins. In some cases high activity resins
low activity resins to reduce shipping and
Blending may be accomplished by utilizing a
which allows transfer of low activity spent res
activity spent resin storage tank.

when solidification of spent resins is desired, m
on the spent resin storage tank is used to assure\\that the
appropriate water-to-resin ratio is present. Adjustments
ratio may be made using available water supplies or th

resin tank dewatering pump as necessary. Following mixing,
alignments are ade to direct the resins through the
metering pump to the binding area. Filled containers may beJ

stored in the shielded storage area until shipped.

Amendment I
11.4-8 December 21, 1990
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Insert C
11.4.2.3 System Operation
11.4.2.3.1 Spent Resin Storage and Handling

Spent resin is sluiced from various plant demineralizers or ion
exchangers to spent resin storage tanks where it is allowed to
settle prior to processing. Spent resin is segregated based on
level of activity. High activity spent resin from demineralizers
used to process primary coolant, such as the purification and pre-
holdup ion exchangers in the Chemical Volume and Control System,
are sluiced to the high activity spent resin storage tank. Low
activity spent resin from the fuel pool and boric acid concentrator
ion exchangers and the LWMS demineralizers are sluiced to the low
activity spent resin storage tank.

Service air or water injected through the resin outlet line at the
bottom of each tank is used to agitate the resins prior to transfer
to the processing area. At the time of transfer, service air is
allowed to flow through the service air header to provide the
necessary overpressure required to propel the resins out of the
tank to the dewatered waste processing area.

If necessary, low activity spent resin are sluiced to the low
activity spent resin tank to allow for settling and holdup prior to
processing. Otherwise, they are batched directly to disposal
containers for vendor-service processing and direct shipment to a
licensed burial facility.

High activity spent resin is sluiced to the high activity spent
resin storage tank to allow settling and decay of short-lived
isotopes. Resin are then transferred to the processing area. In
some cases, high activity resins may be blended with low activity
resins. Blending may be accomplished by utilizing a cross
connection which allows transfer of low activity spent resins to
the high activity spent resin ctorage tank.

Decant from the resin storage tanks and the disposal containers,
removed during the dewatering process, is directed back to the LWMS
for sampling and processing prior to release to the environment,
Non=-clogging screens on the spent resin tank and filters in the
process line are provided to prevent the carryover of spent resin
beads or fines to the LWMS during the transfer of decanted water.

When solidification of spent resins is desired, instrumentation on
the spent resin storage tank is used to assure that the appropriate
water~to-resin ratio is present. Adjustments to the ratio may be
made using available water supplies or the spent resin tank
dewatering pump as necessary. Following mixing, valve alignments
are made to the binding area. Filled containers may be stored in
the shielded storage area until shipped.

Page 1 of 1
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B. Flow and Pressure Indicators

pump discharge flow and suction petering as well as pump
discharge pressure indication will be provided to properly
control the bed transfer process.

c. Radiation Monitoring

Area radiation monitors will be provided as discussed in

ﬁecgﬁg. -

11.4.7 STORAGE CAPACITY

System 80+ will provide an Interim Onsite Storage Facility to
provide adequate shielded storage space for solid waste (i.e.,
wet, dry, solidified waste). The Interim Onsite Storage Facility
is located in close proximity to the Radwaste Building te
facilitate the transfer of shipping containers from the Radwaste
Building to the Interim Onsite Storage Facility. This facility
is designed in accordance with standard Review Plan, Section
11.4, EPRI Electric Utility Document, Chapter 12, and Regulatory
Guide 1.143 reguirements. These include:

A. This facility provides sufficient shieided storage capacity
{ to accommodate the maximum expected waste generated in a six

month period.

B. All potential release pathways shall be controlled and
monitored in accordance with 10 CFR 50, Appendix A (Ceneral
Design Criteria 60 and 64). This will be ensured by the

following:

- Provision of curbiag or elevated thresholds to retain
spills of waste, such as dewatered resins or sludges.

- provision of floor drains to collect and route spills
pback to LWMS for processing.

- provision of area, airborne, and process radiation
monitors.

C. vhe foundation and walls shall be designed in accordance
with Regulatory Guide 1.143 to withstand an Ooperating Basis

Earthquake (OBE).

D. sufficient shielding 1is provided to limit the radiation
level to less than 2.5 mrem/hr in adjacent areas, permitting
unrestricted access.

Amendment J
11.4-11 April 30, 1992
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TABLE 11.4-1
2)

(Sheet 1 of
SOL1D ﬂ“’l’l

W

Quantity —— 1

Total Volume (Gal) ‘-"‘“707000___‘,t"*“~_

Material Stainless

Geometry Right Cylinder, CO6T3IT‘.ottnl#

AT

4PENT RESIN STORAGE TANK

Quantity Z 1

Total Volume (Gal) 5000

Material Stainless Steel

Geometry Right Cylinder, Conical Bottom

In\nAT

SPENT RESIN TANK DEWATERING

PUMP

Quantity A

Type canned, Hori.ontal Centrifugal
Material Stainless Stee.

DEWATERING PUNP

Quantity

Type
Material

Quantity
Type
Material

POWDEX - TRANSFER PUMP

s —
Quantity
Type
Material

i

| & Low AMTwUTY SrenT

A Patise TAvK
)

!

i WWAUTITY

( Toval, Voawe (Gady
MATER L A
(s eorihny

1
Single Stage Turoine
Stainless Steel

T ——————
Canned, Horizontal Tantrifugal.

-
‘M"_" P ——

Positive Displavement..
Stainless Steel

= g
2 L -
&a00p \ Amendnmnent 1

s-lc...‘fu SYtee | chtnblr 21, 1990

1Rk + C linder cw.&) ﬂo -
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FABLE 11.4~-1 (Cont’q)

(Sheet 2 Oof 2)

SOLID WASTE MANAGEMENT SYSTER
COMPONENT DESIGN
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'olgl.l
Waste Type (Tt /yr)

2920 (1)(2)
Spent Bead Resins 29 (1)
Powaesr Reatns IR0
Filters ‘30
Miscellaneous Solids 2400

NOTY 6 : 1. 77180 cubic feet high activity resin and 240 cubic
feet low activity resin

2. Assumes X8 condensate dfmineralizer resin Dbeds
discharge per fuel cycle

5 7
\' r

Amendment I
December 21, 1990
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12.2.1.6 Radwaste Building

Radwaste building tanks and process component source terms are
summarized in Tables 12.2~17 through 12.2«19. The radvaste
building source terms provided include waste fluid and {on
exchange resin specific activities calculated for CVCS and
condensate cleanup components as well as calculated radwaste
process equipment source terms,

Equipment and floor drain tank fluid specific activities are
calculated wusing Table 12.2-5 degassed reactor coolant
equilibrium radionuclide concentrations and Table 11.2.6-2
activity fraction assumptions (i.e., equipment and floor drain
tanks receive fluids with average primary coclant activity
fractions of 0.2 and 0.02, respectively). The laundry and hot
shower tank specific activities are calculated using NUREG-0017
annual detergent waste radionuclide release projections and
assuming 540 gallon per day of detergent wastes are treated and
released. The chenmical waste tank will receive fluids of varying
radicactive contamination levels and is shielded assuming
relatively high levels (consistent with the equipment waste drain
tank) may be received. The waste monitor tank source term is
calculated using equipment waste tank radionuclide specific
activities and an assumption that liquid waste processing
equipment achieves an overall decontamination factor of 1000.

Specific activity source terms for waste process filters and
demineralizers are calculated using an activity build-up and
decay model. Process flow rate assumptions consistent with Table
11.2.6~2 and process fluid activity levels provided in Table
12.2=17 are used. For the purposes of the source ternm
calculation, waste process filters and resin beds are assumed to
have a 3 month useful service life. Although radwaste process
filtration media source terms and useful service life will
realistically vary, component sources will be controlled (i.e.,
media replacement based on elevated dose rate levels, if
necessary) to assure occupational exposures associated with
radwaste system operations remain ALARA.

Specific activities for the high activity spent resin storage

tanks are the same as calculated for the CVCS purification

demineralizer resins presented in Table 12.2-10. The low

activity spent resin storage tank source terms are taken from

Table 12.2-18 values for waste process demineralizer resins.

Powaes aroranc - fank - sonree - terms are taken froem-—Table 2 2=15
L iy :

Amendment 1

12.2-10’ ~-Decembef 21, 1990
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Intake louvers for ventilation systems are located on the
exterior of buildings drav outside air into the plant. This air
may be contaminated. The concentration of the radionuclides in
the air at the intake is a function of site specific
characteristics, such as the atmospheric dispersion coefficient
(X/Q), the wake effect from the surrounding structure. The
release of low level of rndioactivitr from the unit vent is a
continuous process. In general the airborne material will rise,
due to the nmomentum and the buoyancy of the effluent of the
exhaust, and will be carried away by wind currents. Howvever,
fumigation of the effluent may occur due to inversion of the
plume compounded by wake effects of nearby structures. This may
cause the effluent to linger around the plant ventilation intakes
where it can be drawn into the plant recirculating contaminated
air discharged from the plant.

12.2.2.1 Inplant Concentrations

The levels of airborne radiocactivity within the plant during
normal operation are based on estimates of the above s»urces. It
is assumed that in areas where there are no potential sources of
radicactive Jleakage or evaporation, the concentration of
radicactivity is equal to the concentration in the air external

to the ventilation intakes. This is reasonable because the design |,

of ventilation systems is such that air flows from areas of lower
potential airborne radicactivity to areas of higher airborne
radicactivity.

For those areas with sources of leakage or evaporation, the
concentration is calculated by:

C-Co + Q/(1.7E+06 F)

Where!
C=room concentration (ucCi/ml)

C.=outside air concentration for the appropriate
vgntilation system(uCi/ml)

Q=source term(ucCi/hr)

Q=LAPFOA e

L=leakage or evaporation rata(ftJ/hr)
PF=partition factor

Aominitial activity of fluid stream source(uCi/ml)

Y.
Azendment &

12.2-11 April 30, 1992
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Vafree volume of alr in roowm(ml)
F=room exhaust flow rat.(ttJ/Iin)
1.7E+06=conversion tactor(tt’-hr/lin) %o(m\\

Credit for decay has been neglected for conservatism. The
airborne concentrations in rooms or cubicles accessible by
personnel throughout the plant will be maintained within maximum
permissible concentrations prescribed in 10 CFR Part 20.

12.2.3 SOURCES USED IN NUREG-0737 POST-ACCIDENT SHIELDING
REVIEW

ftem II.b.2 of NUREG-0737 clarifies the requirement for ensuring
that areas which require post-accident personnel access or

contain safety~related equipment are adequately shielded in the
vicinity of systems which may contain highly radiocactive

materials as a result of the Design Basis Accident.

A radiation and shielding design review of the System 80+
standard Design in accordance with Item II.b.2 of NUREG-0737 is
performed during the detailed design phase of the plant. The
review of systems that, as a result of an accident, contain

highly radicactive materials was performed using the same
methodology described in Section 12.3.2.

Initial core releases are used which are equivalent to those
recommended in Regulatory Guides 1.4 and 1.7 and Standard Review
Plan 15.6.5. The source terms are presented in Table 12.2-20.
pPlant areas requiring post-accident occupation ("vital areas"),
and the duration of occupation are identified.

The calculated individual personnel radiation doses and average
dose rates in vital areas requiring continuous occupation are
less than 5 Rem (GDC 19) and 15 mrem/hr, respectively.

Amendment J
12.2~14 April 30, 1992
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Isotope
Volume(ft?):

Sr-89
Sr-90
Sr-91
Y-91
Y-93
Ir-95
Nb-95
Te-99m
Mo-99
Ru-103
Ru-106
[-131
1-132
1-133
1-135%
Te~129
Te-129m
Te-131
Te<131m
Te-132
Cs-134
Cs-136
Cs~137
Ba-140
La-140
Ce~14]
Ce-143
Ce~144

TABLE 12.2-15
(Sheet 1 of 2)
TURBINE BUILDING SOURCES
RADIONUCLTDF SPECIFIC ACTIVITIES
SG (1) Blowdown Blowdown
Water Condensate Stean Filter X
(uCi/gm)  (uCi/gm)  (uCi/gm)  (uCi/ml) (uCi/ml)
1 30
3.96-09 2.06-11 2.0(-11 -~ 1.26-04 4.8
3.4E-10 1.76-12 1.7€-12 - 5.4E-05, 2.
2.0E-08 1.0E-10 1.06<10 - 5.16-06 1.9
1.46-10 7.2E-13 7.26~13 - 5.16-06 2.0
8.6E-08 4.3(-10 4.3E-10 - 2.26-05 8.2
1.1£-08 §5.56-11 5.56-11 - 4.5¢-04 1.7
7.6€-09 3.8(-11 3.8t-11 - 1.76-04 6.4
8.0E-08 4,.0E-10 4.0E-10 - 1.36-05 4.8¢
1.76-07 8.7¢-10 8.7€-10 - 3.06-04 1.2
2.1E-07 1.16-09 1.1£-09 - 5.38-03 2.1 1
2.5E£-06 1.3£-08 1.36-08 - 2.9€-01 1.1§
7.4E-07 7.4£-09 7.4£-09 - 3.86-03 2.80%
1.8E-06 1.86-08 1.86£-08 “ee 1.16-04 8.1
2.10-06 2.1E-08 2.1E-08 - 1.26-03 8.8
3.3E-06 3.36-08 3.3E-08 - 5.86-04 4.4
1.7€-07 8.56-10 8.5E-10 ce- §.20-06 1.6
5.4E-09 2.76-11 2.7€~11 - 1.20-04 4,
2.36-08 1.26<10 1.26-10 - 2.5¢-07 9.
3,8E-08 1.9€-10 1.96-10 - 3.06-05 1.
4.60-08 2.3t-10 2.3E-10 - 9.56-05 3.F
2.9€-07 1.4£-09 1.4E-09 - 3.66-02 8
3.5€-08 1.7€-10 1.7¢-10 - 2.66-04 6
3.9€-07 1.9€-09 1.9€-09 - 5.66-02 1
3.6€-07 1.8£-09 1.8£-09 - 2.9(-03 1]
6.56-07 3.26-00 3.2¢-09 - 6.9(-04 2
4.20-09 2.1E~11 2.1€-11 - 8.6£-05 3
7.0£-08 3.5E-10 3.56-10 - 6.1E£-05 .
1.1E-07 5.5E-10 5.56-10 - 1.26-02 ‘

v

December 21, 1990
’ ’ pR ¢ 4 4

Amendment 1
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TABLE 12.2-15 (Cont’d)
(Sheet 2 of 2)
TURBINE BUI'DING SOURCES
RADIONUCLTDE SPECTFIC ACTIVITIES

SG (1) Blowdown Blowdown

Water  Condensate Stean Filter X
Isotope (uCijgm)  (uCijgm)  (uCi/gm) (uCi/ml) (uCi/ml)
Kr-85 - .- 1.26-09 - -
Kr-85m - —-- 2.3E-08 -——- -
Kr-87 - - 2.5£-08 - -
Kr-88 .- .- 4. 5E-08 - -
Xe-131m -— .- 7.2E-09 - ——
Xe-~133 .- ——— 4.7E-08 v w-
Xe-133m - - 2.6E-09 e -
Xe-135 .- - 9.3(-08 ——— -
Xe-135m - - 2.5€-08 - “--
Xe-~137 - .- 6.6E-08 cee .-
Xe~138 - .- 2.3E-08 -—- -
Mn-54 4.5E-08 2.2E-10 2.2€-10 1.56-01 9.9€-08
Co-58 1.3E-07 6.66-10 6.6E-10 1.76-01 1.1E-04
Co-60 1.56-08  7.5E-11 7.5€-11 6.76-02 4.5E-05
Fe-59 8.2¢-09 4.1E-11 4.1E-11 6.9E-03 4.7€-06
Cr-51 8.9E£-08 4.56-10 4 .5E-10 4.6E-02 3.1E-0%
{T) ATso scurce assumed for SG Blowdown and SG Drain Tank fluid systems.

{

Amendment I
December 21, 1990
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TABLE 12.2-19

(Sheet 1 of 2)

HA Spent LA Spent
Resin Resin

Tank Tank (1)

Isotope (pCi/ml) (gCl!ll}
§ L40
Volume(ft’): 670 P
Pr-83 1.6E~02 2.9E-08%
Br-84 1.6E-01 3.0E~04
Br-8% 1.7E~03 3.2E~06
Rb-88 9.7E-02 3.3E-04
Rb-~89 9.9E-02 3.3E~04
Sr-89 2.3E+01 3.1E-02
Sr-90 6.0E+00 3.4E-Q3
Sr-91 1.2E-01 2.2E-04
Sr-92 1.6E=02 3.0E-08
Y-90 1.1E-02 2.1E~05
Y=-91 5.3E+00 6.8E-03
Y=91m 1.5E-04 2.8E-07
Y~92 4.0E~03 7.6E-06
Y~93 2.3E-02 4.3E-05
2r=95 7.3E400 8.9E~03
Nb=-96 4.1E+00 6.5E~03
Tc-99m 1.0E=02 2.0E~05
Mo-99 3.7E+02 6.9E~01
Rh=103m 3.0E~04 5.6E~07
Ru=103 3.4E+00 5,1E-03
Ru-106 1,4E+00 2.3E-03
I~-131 3.9E+02 7.3E+00
1-332 1.4E+01 2.6E~02
I-133 6.6E4+02 1.2E+00
1-134 4.0E+00 7.6E-03
1-135% 1.2E+02 2.3E-01
Te-129 6.4E4+02 1.2E-04
Te=129m 5.7E+01 9.2E-02
Te-131 2.7E-02 5.1E-08
Te-~131m 5.4E4+00 1.0E~02
Te-132 1.6E402 3.,1E~01
Te-134 1.5E-01 2.9E-04
Cs~134 7.9E+03 8.9E+00
Cs-136 2.1E402 7.2E~01
Cs=-137 B.9E+03 9.3E+4+00
Cs~-138 7.6E-01 2.6E-0%
Ba=137m 2.9E~07 5.5E-10

&3
Amendment T
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Isotope

Ba~139
Ba~140
La=140
Ce~141
Ce~143
Ce~-144
Pr-144
Mn~54
Co~-58
Co=60
Fe-~59
Cr-8i

(Sheet 2 of 2)

(uCi/ml)

5.8BE~023
9.0E+00
1.7E-01
3.5E+00C
1.1E~01
1.3E401
3.2E~05
1.9E+01
2.4E401
B8.2E+00
1.0E+00
6.7E+00

TABLE 12.2-19 (Cont‘d)

1.1E-08
1.7E~02
3.2E-04
5.7E~03
2.2E-04
9.2E-03
6.0E-08
2.7E-03
5.7E-03
9.7E-04
3.0E~04
2.3E-03

Amendment I
December 21,

1990
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12.3 RADIATION PROTECTION DESIGN FEATURES

J2.3. 1 PACILITY DESIGN FEATURES

This section describes sore of the System 80+ design features to
achieve goals.

A. Fuel Peyformanre

The Syst 80+ design features assure low primary systen
sources with improved fuel clad leakage performance of less
than 0.1% el clad failures, as wvell as an extended fuel

cycle,
Corrosion Prodyct Control

System 80+ design includes design features that reduce
corrosion product\production in the primary system.

1. Primary System Materials

The Cystem 80 design specifies primary systenm
materials with 1 corrosion rates and very low cobalt

impurities.

Steam generator tubkes are fabricated to relieve
stresses to reduce ress corrosion cracking. This
will reduce the probability of tube plugging activities
and further reduce maintenance exposures.

Control rod drive materiels are specified with low
cobalt alloys to reduce RCS\exposuras,

2. Primary System Chemistry

Increased pH iIn the range EdL 6.9 to 7.4 reduces
equilibrium corrosion rates a buildup of activated

corrosion products on primary cyokgn surfaces.
\\

Reactor Coolant Pump Seals \
System 80+ RCPs incorporate a cartridge type of RCP seal
which is a proven, reliable and easily xeplaceable seal
design. The replacement is also tacilitatnd\py the addition
of platforms around the RCPs. This design rc%;gea the time
required to perform maintenance on the R seals and
maintenance exposure.

\

‘\
\
\
N
\\

N\
\

Amendment J
12.3-1 April 30, 1992
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Systum 80+ design includes gseveral features which enhance
acceshibility during maintenance and inspection. These
, described in Section 5.4.2, reduce the overall
exposure to personnel during these activities. These
features ‘include:

\

1. Use of automatic/robotic equipment for inspection and
maintenance activities

2. Adequate pull and laydown areas

3. Platforms'

4. Handholes

5. Increased slg: of manvays to 21"

6. Use of removable insulation to facilitate weld
inspection N\
7. Use of Inconel 690 for the tubes to reduce corrosion

product productiegn.

stem 80+ design are features which

Also, included in the
ALARA goals. These include:

are important to achievi

1 Considerations fo equipment reliability,
maintainability, and aéipsuibility

2. Component design, i.e., ‘tank design, piping desi and
instrument design to minimize particulate deposition
3. System flushing and decont ination capability

4. Radvaste handling operations (also discussed in
Sections 11.2 -~ 11.4) 3

S. {solation of contaminated \ components and proper
shielding

6. controlled access to high radiqtfon areas via locked
doors.

Piping containing radiocactive liquids, resins, or gases

are routed through shielded pipe chases.

In order to maintain exposure ALARA and tc aid\in the layout and
shielding design, the station is divided into yadiation zones.
These zones indicate maximum dose rates based on design
activities only. The zone limits are summavrized in Qable 12.3-1.

12.3.1.X% Radiation Zone Designation

The radiation zones for normal operating conditions are
designated in Table 12.3-2, as vell as the Associated Radiation

zZone Maps illustrated in Figures 12.3~1 through 12.3-8.

Amendment J
12.3-2 April 30, 1992
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12.3.1 FACILITY DESIGN FEATURES

The System 80+ design incorporates ALARA principles per Regulatory
Guide 8.8 and 8.10 to minimize the onsite exposure to plant
personnel and operators during normal operation and maint '.ance
activities., Section 12.1.2.1 details ALARA principles incorpurated
into the plant layout, component location, and material selection.
The following section details specific design features to ensure
operational and maintenance exposure is ALARA,

38.3:1:3 General Arrangement Design Features
A. Location of Radioactive Systems and Equipment

NonradioacL.ve systems are separated from radiocactive systems.
This helps control the spread of contamination and minimize
the necessity for routing piping containing radicactive fluids
or slurries through personnel corridors. This also
facilitates radiation area access control.

Radiocactive equipment are separated into compartments whenever
posgible. Equipment is compartmentalized based on frequency
of access required, operational characteristics, and radiation
level. For rxample, ion exchangers containers resin beads are
typically iocated in a separate compartment from active
components, such as pumps and valves, Valves are typically
located in valve galleries, Ion exchangers are located in
pite with their associated spent resin service tanks located
directly below the ion exchanger to minimize the pipe lengths
and the general area radiation. The compartment walls provide
shielding which enables personnel to perform operation and
maintenance activities in a lower radiation area,

Pipe Routing

Pipe lengths of radiocactive systems are minimized by locating
interfacing systems in close proximity. Piping for these
systems are then routed through shielded pipe chases. The
number of active components located in pipe chases are
minimized to reduce the frequency of access required into the
pipe chase for maintenance activities.

Spacing

The System B0+™ Standard Design is designed to provide
adequate spacing around equipment for easy access of equipment
for maintenance and inspection. This includes provisions for
adequate laydown area or equipment pull area, as well as
transport paths for removal or replacement of equipment.
Rigging and lifting equipment are also provided to facilitate

Page 1 of 9
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the removal, transport, or replacement of equipment or
portable shielding during maintenance activities.

D. Hot Tool Ciibs and Hot Machine Shops

Hot tool cribs are located in low radiation areas adjacent to
maintenance areas to minimize waiting times in high radiation
areas, to help prevent the spread of contamination, and to
decrease the amount of decontamination work required to be
performed. This reduces the radicactive wastes generated and
personnel exposure.

The provision of a hot machine shop adjacent to the equipment
hatch enables personnel to remove equipment from containment
and perform maintenance in a lower radiation area. Access to
the hot machine shop is also provided from the truck bays and
maintenance areas for ease of equipment movement.

E. Staging Areas

Large staging areas inside and ocutside the equipment hatch and
personnel airlocks allow pre-staging prior to the start of an
outage, as well as provide space for efficient radiation
controls for moving equipment in and out of containment.

F. Personnel Decontamination and Change Areas

Two“?ersonnel decontamination areas are provided in the System
80+™ design. One is located within the radiation access
control area (RCA) and the other is located adjacent to RCA
access point. Protective clothing, respirators, shower and
toilet facilities, lockers, and containers for contaminated
clotuina are provided in these arens, Change areas are
located near airlocks to minimize personnel traffic flow,
distance travelled, and the potential for the spread of
contamination.

G. Radiation Control Area (RCA)

The System B80+™ design provides for a single point access
into the RCA on elevation 91+49; however emergency egress is
provided on all elevations. The access area to the RCA
provides a flexible and adaptable layout, a large area (40' x
1007) sufficient to accommodate outage work crews and enhance
the availability of immediate interaction with radiation
protection personnel stationed at this point.

H. Accessways and Entrances to High Radiation Areas
Labyrinths or shield doors are provided at the entrances
to high radiation areas to minimize the exposure due to
scatter and streaming of radiation through entrances.

Page 2 of 9
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2. Shield plugs are provided as necessary to provide
shielding during normal operation for adjacent corridors.
These shield plugs are removable to permit component.s,
such as heat exchangers, and their internals to be pulled
during maintenance activities,

. High radiation areas are provided with locked doors to
prevent inadvertent access by plant personnel,

12.3.1.2 Equipment and System Design Features for Control of
Onsite Exposure

System B80+™ gpecifies the use of more reliable and simplistic
equipment . This reduces the frequency cof maintenance and the
radiation exposure to plant personnel. The following section
discusses equipment design characteristics utilized in radicactive
systems,

A. Pumps

1, Pumps and associated piping are flanged to facilitate
pump removal to a lower radiation area for maintenance or
repair. Pump internals are also removable.

- All pump casings are provided with drain connections to
facilitate dJdecontamiration. The drain connection are
free of internal crev.-es to minimize accumulation of
radiocactive corrosion products (crud).

. Pump seals are easily serviceable without removal of the
entire pump or motor. The reactor coolant pump seals are
a cartridge type to facilitate removal for maintenance or

repair.,
B. Ion Exchangers (Demineralizers)
W lon exchangers are designed for complete drainage.
2. Spent resin removal is designed to done remotely Dby

hydraulic flushing from the vessel to the Solid Waste
Management System (SWMS).

3. Piping, strainers and resin screens are flushable so that
all spent resin is removed in the flush mode.

4. Fresh resin addition is accomplished from a low radiation
area ab~ve the shielded compartment housing the ion
exchanger.

8 Internal crev.ces are minimize to prevent accumulation of

radiocactive crud.
Page 3 of 9
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6. Ion exchanger manways are easily accessible., Internal
components are easily removed through manways requiring
minimal disassembly.

G Ligquid Filters

1. Filter housings are provided with vents connections and
are designed for complete drainage.

2 Filter housings are designed with & minimum of internal
crevices to minimize the accumulation of radiocactive
crud,

3> Filter housings and cartridges are designed to permit
remote removal of filter elements., Cartridge filter
seals are an integral part of the filter cartridge so g
that seal removal is accomplished during cartridge

removal .
4, Cartridge filter housing closure heads are uesigned to
swing free for the uncbstructed removal of the cartridge.
D Tanks :
g Tanks are designed for complete drainage; free of ;
internal crevices, and pockets. The drain line is
connected to the bottom, .
2. Tanks are provided with at least one of the following :
means of decontaminating the tank internals:
a, Ample space is provided to permit decontamination .
of the tank manway. |
b, Internal spray nozzles are provided on potentiall :
highly contaminated tanks for interna ;
deccntamination. |

-3 Back flush capability is provided for tank inlet

screens.

3, Tanks are designed with a convex or sloped bottom to j
facilitate drainage and minimize the accumulation of _
crud, '

4. Tanks are provided with vents to facilitate the removal f

of potentially radiocactive gases during maintenance.

5. Non pressurized tanks are provided with overflows, routed
to a floor drain sump or other suitable collection point -
to avoid spillage of radioactive fluids onto the floor or i
ground. The floor drain system is connected to the !

Page 4 of 9
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Liguid Waste Minagement System for further processing
prior to release to the environment.

E. Valves

1.

The following discussion summarizes valves specifications
‘hat minimize valve leakage, as well as extend valve
desian life.

a. Except for modulating valve applications, packless
valves are used on all valves two inches and under
in diameter.

b. Modulating valves and valves greater than two
inches in diameter use live loading of the packing
by conical spring washers or equivalent means to
maintain a compressive force on the packing where
possible.

e. Double stem packing with a leak-off between the
packing is used for valves four inches and larger,
as well as normally open valves two to four inches
in diameter. Stem leakage is piped to an
appropriate drain sump or tank.

d. valves utilizing stem packing are provided with
backseat capability.

e, Radiation resistant seals, gaskets, and elastomers
are utilized, when practicable, to extend the
design life and reduce maintenance requirements.

8 Fully ported valves are used to minimize internal
accumulation of crud.

3 valves requiring removal during maintenance and
inspection activities are flanged,

q. Internal valve surfaces are designed free of crevices to
minimize the accumulation of crud.

5. Valve wetted parts are made of austenitic stainless steel
or corresion resistant material,

6. Valves are designed so that they may be repacked without
removing the yoke or topworks,

¥ Piping and Penetrations

1,

There is no field run piping.

Page 5 of 9
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 F Resin and concentrate piping is designed as follows:

b. Piping is routed through shielded pipe chases
whenever possible to minimize routing through
personnel access corridors,

e, Large diameter piping (> 5 pipe diameters) is
utilized to minimize the potential for clogging
during slurry or resin transfer without violating

|

a. The length of pipe runs are minimized. 1
|

|

minimum flow regquirements. |
b

[

d. The number of pipe fittings (e.g., elbows, tees,
etc,) are minimized to reduce the potential for
radjicactive crud accumulation.

e. Low points, deadlegs, and vertical pipe runs are
minimized.

£ Pipe runs are sloped and gravitational flow is used
where practicable,

g, Crevices on piping internal surfaces are minimized.

h. Flushing capability is provided to facilitate
decontamination of piping.

L Penetrations are located so that the source and the |
penetration are not in a direct line of sight. |
This minimizes the potential for personnel exposure |
due to streaming. |

@. Heat Exchangars
1. Heat exchangers are designed with vents and for complete ﬁ
drainage. %

2. Internal wetted surfaces are designed crevices free to w
minimize the potential for accumulation of radiocactive :
crud on internal surfaces.

3. Corrosion resistant materials are utilized to minimize |
the need for replacement and raduce the frequency of |
maintenance required,

12.3.1.3 Source Term Control ]
Source term control is an important aspect of the System B80+™ |

design, The following design features reduce the overall dose due
to operation, maintenance, and inspection activities.

Page 6 of 9 |
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A. Fuel Performance
The System B80+™ design features assure low primary system
gources with improved fuel clad leakage performance of less
thar 0.1% fuel clad failures, as well as an extended fuel
cycle,
B. Corrasion Product Control
System B0+™ design includes design features that reduce
corrosion product production in the primary system.
1, Primary System Materials
The System B80+™ design specifies primary system
materials with low corrosion rates and very low cobalt
impurities.
Steam generator tubes are fabricated to relieve stresses
to reduce stress corrosion cracking. This wil] reduce
the probability of tube plugging activities and further
reduce maintenance exposures,
Control rod drive materials are gpecified with low cobalt
alloys to reduce RCS exposures,
- Primary System Chemistry
Increased pH in the range of 6.9 to 7.4 reduces
equilibrium corrosion rates and buildup of activated
corrosion products on primary system surfaces,
12,.3.1.4 Airborne Contamination Control

In the System 80+4™ design, plant ventilation systems are designed
g0 that flow is from areas of lower to areas of higher potent®al
activity. This design minimizes the potential for the spread of
contamination. In addition, the fellowing confinement devices are
utilized to minimize the spread of contamination:

A.

Prip Containment
Drip containment devices are used to collect equipment leakage
and prevent suspension of radiocactive particulate into the air

or wvolatile radicisotopes, such as noble gases and
radioiodines.

Glove Bags

Glove bags are uged to perform maintenance activities, such as
valve refurbishments, in an enclosed area.

Page 7 of 9
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e Tents

Tents provide a large enclosed area to perform work such as
grinding or maintenance on large equipment., These tents are
provided with ventilation capabilities and essentially provide ,
for a local hot machine shop. :

D, Hot Machine and Instrument Shopes

These areas provide a dedicated area where maintenance can be i
performed on radicactive and contaminated equipment. .

12.3.1.5 Equipment Improvements

A, The System B0+™ RCPs incorporate a cartridge type of RCP sezl
which is a proven, reliable and easily replaceable sec.
design. The replacement is also facilitated by the addition
of platferms around the RCPs, This design allows the seal to a
be removed and repaired outside the crane wall or other low |

dose area. Therefore, the time required to  perform :
maintenance on the RCP seals and maintenance exposure is |
reduced. !
B. Steam Generator Maintenance %

System B0+™ design includes several features which enhance
accessibility during maintenance and inspection, These s
features, described in Section 5.4.2, reduce the overall l
exposure to personnel during these activities., These features
include:

Use of automatic/robetic equipment for inspection and
maintenance activities

7 Adeguate pull and laydown areas

Platforms

Handholes

Increased size of manways to 21"

Use of removable insulation to facilitate weld inspection

Use of Inconnel 690 for tubes to reduce corrosion product

production,

~NoOeswN
- - - - -

Also, included in the Bystem B0+™ design are features which
are important to achieving ALARA goals. These include:

PR e

1. Considerations for equipment reliability,
maintainability, and accessibility

2. Component design, i.e., tank design, piping design and
instrument design to minimize particulate deposition

3. System flushing and decontamination capability

4 Radwaste handling operations (also discussed in Sections
11,2 - 11.4)

- P Isolation of contaminated components and proper shielding

Page 8 of @
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6. Controlled access to high radiation area via locked doors
" Piping containing radicactive liquid, resins, of gases
are routed through shielded pipe chases.

In order to maintain exposure ALARA and to aid in the layout and
shielding design, the station i{s divided into radiation zones.

These zones indicate maximum dose rates based on design activities
only. The zone limits are summarized in Table 12.3~1.

- 7

(| oxp S0l “’7

L
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12.3.1. 71 General “"E Considerations to Keep
ost-Acciden es

sampling capabilities with exposures kept ALARA will incorporate
a post-accident sampling system that meets the requirements of
NUREG=0737 and Regulatory Guide 1.97, Revision 2.

The area of the hydrogen monitors/recombiners will also require
post-accident access. Projected dose rates without the
recoubiners in operation is expected to be 0.5 to 2.5 mrem/hr.
Since the recombiners do not have to be operational until 72
hours after the DBA, dose rates attributable to the operation of
the hydrogen recombiners will have dropped due to decay. Thus,
the installed dose rate will be less than 5 rem/hr. While the
dose rate would be greater than § rem/hr for an intact
primary-degraded core event, the recombiners would not need to be
{installed since this event does not generate hydrogen inside of
the containment. If hydrogen generation was postulated, this
would necessitate a break or opening in the primary system. The
consequences of this scenario would lead to the doses noted

above.

Therefore, considering direct and airborne sources, access can be
provided to those vital areas necessary for the control of the
plant and personnel exposures will neet GDC 19 and NUREG-07137

guidelines.
12.3.1.7% post-Accident Radiation Zones

Radiation Zone maps were developed in accordance with NUREG-0737
to review access throughout the plant following a DBA. The
layout assists in keeping occupational doses ALARA even following
a DBA, Regquired access to vital areas and systens will not
exceed 5 rem. Source terms are discussed in Section 12.2.2.

Continuous access will be provided during post-accident
conditions with dose rates less or equal to 15 mrem/hr to the
following vital areas:

Advanced Control Complex which includes:

Main Control Room

Technical Support Center

Remote Shutdown Panel

Computer system area

Rooms housing Instrument and Control systems and

equipment

B. Diesel Generator Roons l CI,&«”’,
‘vl

P
{2

3

Amendment J
12.3=3 Aprll 30, 1992
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N237BURP is a4 Duke Power Company code that calculates the
accumulated activity on demineralizer resins or filters and the
resultant activity of the process streau. This is accomplished
by selving a pair of coupled, first order differential equations.
Required input is isotropic removal efficiencies and operation
time. Gamma source strengths are obtained from the calculated
specific activities by considering gamma yield and losses due to
conversion electrons. The nearly 300 individual gamma emissions
of these isotopes are divided into six discrete energy groups.
Group boundaries remain fixed, but the average group energy is
calculated for each spectrum of isotopes. This allows reasonably
precise selections of energy dependent shield material properties

for attenuation properties.

12.3.2.2 Shielding Design

The plant shielding shall be designed to achieve the radiation
zones designated in Tables 12.3-2 and 12.3-3 for normal operation
and post-accident conditions respectively.

&

12.3.3 VENTILATION

The ventilation systems are discussed in detail in Section 9.4.

12.3.4 AREA RADIATION AND AIRBORNE RADIOACTIVITY
MONITORING INSTRUMENTATION

The area radiation monitoring systems are discussed in detail in
Section 11.5.

\'I
Amendment J
12:3=7 April 30, 1992
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0 Plant communication systems are described in CESSAR-DC
Section 9.5.2. fThe System normally used for plant shutdown
operation and maintenance is the Intraplant Sound-Powered
Telephone System. Phone Jacks connect specific areas of the
plant and the control room, and the system is powered from

diesel~backed power sources. The communications panel in
the contrel room is described in CESSAR-DC Section
18.7.4.13.

&) Redundant vent lines are provided between the pressurizer

and the in-containment refueling water storage tank to
prevent significant pressurization of the RCS if boiling
occurs with the steamn generator nozzle dams installed.

o The SCS suction isolatien valves do not have an auto~closure
interlock. As described in CESSAR-DC Section 7.6.1.1.1, the
valves are interlocked to prevent them from being opened if
the RCS pressure has not decreased to an acceptable. value,
The interlocks are redundant so that no single failure can
prevent the operator from aligning the valves in at least |1
one SCS inlet line after RCS pressure requirements have been
satisfied.

o The plant design is suech that both a high pressure safety
injection pump and another means could be available during
cold shutdown to add water to the RCS to mitigate loss of
RHR capability or RCs inventory if needed.

In addition to the design features previously described, midloop
Operation heatup analyses are performed to provide a basis for
operating procedure guidelines. These include the relationships
between time after shutdown and decay heat, RCS heatup rate and
boil-off rate. Guidelines are provided for reduced inventory

operating and administrative procedures, including verifying ‘

availability of equipmqukmgvo concurre
_Perturb the RCS, and . coas -
— - Instrimentation uéEH'3G?TFE“ECS’bBSFIFnﬂT‘WTFW
T reduted™RCS  inventory is described in CESSAR-DC Section
5.4.7.2.6.

Since the foregoing design features and guidelines for operations
with reduced RCs inventory meet the intent of the recommendations
in GL 88-17, this issue is resolved for the System 80+ Standard
Design,

REFERENCES

34 NUREG-0933, % Status Report on Unresolved Safety Issues",
U.S5. Nuclear Requlatoyy Commission, December 1989.
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